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InTRoDUcTIon

ExEcutivE OrDEr 23
In recent years, as the United States and North Carolina have sought to engage the energy future, a variety of proposals 
and plans have emerged to explore for and develop energy resources off of North Carolina’s coast.  On Sept. 18, 2009, 
Gov.	Bev	Perdue	issued	Executive	Order	23,	establishing	the	Scientific	Advisory	Panel	on	Offshore	Energy.		As	recently	as	
March 2010, President Barack Obama initiated plans to lift a decades-long moratorium on offshore drilling along the East 
Coast – though that was put on hold after the BP Oil Spill in the Gulf of Mexico.  We all drive or ride in cars and depend 
on commerce that moves in trucks and other vehicles dependent on oil or natural gas for fuel.  The prospect that these 
basic energy sources are limited drives our efforts to locate untapped reserves.  The reality that fossil fuels will, in time, 
be exhausted, pushes us to identify cost-effective alternative energy sources that, in the least, might delay the day of 
reckoning.

The	potential	for	fossil	fuel	reserves	off	North	Carolina’s	coast	is	still	a	matter	of	significant	speculation.		But	the	potential	
of power from offshore wind and other renewable resources from the ocean’s thermal gradients, currents, waves and tides 
makes our state’s extensive coastline a potential  site for efforts to develop offshore energy.  What are North Carolina’s 
offshore potential energy sources?  What is there?  How effectively can they be harnessed?  What obstacles stand in the 
way of harnessing the offshore energy resources?  The basic issues are these:

•	Should oil and natural gas drilling be permitted off North Carolina’s coast?

•	Should there be wind turbines and wind farms off North Carolina’s coast?

•	What conditions or limitations should be placed on these activities?

•	Should the evolution of these issues be left to commerce alone, or monitored and regulated by     
 federal or state agencies, or some other combination?

	Scientific	knowledge	and	technology	to	harness	offshore	energy	resources	have	increased	substantially	with	time.		
But the costs – environmental, economic and to quality of life – require examination to be sure the interests of all North 
Carolinians	–	present	and	future	generations	–	are	protected.				Gov.	Perdue	charged	the	panel	to	provide	sound	scientific	
research and a thorough evaluation.  She directed the panel to:

1.  Perform a comprehensive evaluation of all potential offshore energy resources, including oil, gas, wind and other   
  renewable resources.

2.  Report on the current state of technology in extracting and/or utilizing these resources.

3.	 	Identify	benefits	and	areas	of	concern	related	to	these	energy	resources,	including	the	economy,	environment,	public		 	
  safety, infrastructure needs and impacts, and potential revenues.

4.  Inventory current laws, rules, and processes affecting the use of offshore energy resources at the federal, state   
  and local levels.

5.  Review federal laws, regulations, policies, procedures, and major developments -- as well as those in other states --   
  relative to offshore energy. 

6.  Evaluate any federal proposals for use of North Carolina’s offshore energy resources.

7.  Make policy recommendations to ensure that North Carolina has a comprehensive plan for using offshore resources   
	 	wisely	and	to	the	benefit	of	all	North	Carolinians.
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InTRoDUcTIon

PaNEL mEmBErSHiP
The 15 members of the panel represent a broad cross section of knowledge, expertise and experience -- ranging from 
a renewable energy expert to a senior oil and gas industry consultant to marine scientists, civil engineers and coastal 
geologists. The members of the panel are:

•	Willis Whichard, Chair (attorney, Moore & Van Allen)

•	Ken Arnold (private energy consultant, WorleyParsons)

•	Larry Baldwin (Engineer, Carteret County)

•	Anne Coan (N. C. Farm Bureau Federation)

•	Orlando Hankins (St. Augustine’s College and nuclear engineer)

•	Bill Holman (Director of State Policy, Nicholas Institute at Duke University and former N.C. Environment and   
 Natural Resources Secretary)

•	 Jim Leutze (former Chancellor, UNC Wilmington)

•	Margery Overton (NCSU College of Engineering)

•	David Owens (UNC School of Government)

•	Gary Perry (Mayor Pro Tem of Kitty Hawk)

•	Pete Peterson (UNC Department of Marine Sciences)

•	Doug Rader (Environmental Defense Fund)

•	Stan Riggs (East Carolina University, Department of Geological Science)

•	Carl Wilkins (Quanta Technology, LLC)
      milton Heath (Counsel to the Panel)

cOaStaL rEGiON
For the purposes of the panel’s work, the counties subject to the rules and policies of the North Carolina Coastal 
Resources Commission, as designated by the Coastal Area Management Act, have been considered coastal counties.  
Those counties are: Beaufort, Bertie, Brunswick, Camden, Carteret, Chowan, Craven, Currituck, Dare, Gates, Hertford, 
Hyde, New Hanover, Onslow, Pamlico, Pasquotank, Pender, Perquimans, Tyrrell and Washington.

PaNEL mEEtiNGS
The Panel began meeting in January 2010, meeting seven times that year and eight times in 2011.  In addition to the 
specific	tasks	assigned	in	Gov.	Perdue’s	executive	order,	the	panel	sought	to	reach	out	to	the	citizens	in	North	Carolina	
coastal areas by conducting three public outreach sessions in 2011: Wednesday, January 19 in Wilmington; Thursday, 
March 10 in Morehead City; and Thursday, March 24 in Manteo.  More than 170 people attended the three sessions.  
Further information from the public outreach sessions is included in an appendix to this report.

Rather than dividing into subcommittees, the panel chose to use its regular meetings as information-gathering and fact-
finding	opportunities	for	the	group	as	a	whole.		Some	key	issues	include:

•	Regulations and processes for offshore oil and gas development at the state and federal levels,

•	Future potential for wave energy,

•	Potential for offshore wind development in North Carolina,

•	Potential	for	fossil	fuel	finds	off	North	Carolina’s	coast,
•	Causes and implications of the BP Deepwater Horizon spill,

•	History and current regulatory context for offshore oil and gas in North Carolina,

•	Review	of	the	findings	of	the	Legislative	Subcommittee	on	Offshore	Energy,
•	Emergency preparedness and oil spill responses,

•	Electricity transmission potential for offshore wind.
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HiStOry OF StOrED aND rENEWaBLE SOLar ENErGy 
The sun powers a large portion of the physical and biological dynamics of our earth and has done so for its 4.6 billion 
year history. The amount of solar energy supplied to the earth every several tens of days is more energy than all the solar 
energy stored in the earth’s reserves of coal, oil, and natural gas. These fossil fuels are derived primarily from ancient 
organisms that were powered by the sun during various portions of the earth’s geologic history. This ancient solar energy 
is stored as organic matter that got buried largely in marine sediments and then maturated (or cooked) with heat and 
pressure into fossil fuel through millions of years of geologic time. The potential sources of stored solar energy (fossil 
fuels) include the familiar coal, oil, and conventional natural gas, as well as the developing reserves of oil shale and shale 
natural gas.

Renewable solar energy includes the direct use of both light and thermal sources, as well as the indirect utilization of 
solar	energy	through	various	secondary	sources.	The	latter	includes	plant	biomass	that	fixes	solar	energy	through	the	
process of photosynthesis, and the physical earth processes of the atmosphere (wind) and hydrosphere (river and ocean 
processes including thermal, currents, waves, and tides). These sources are variable and dependent upon variations in 
solar production, physical relations between the earth and sun, and earth’s receptability conditions. This variability causes 
problems of supply if dependent upon any one source and results in the necessity to blend multiple energy sources into a 
long-term energy plan.

For millennia, people and their animals were the energy machines of society. In addition, early civilizations began utilizing 
easily acquired sources of renewable solar energy that were based upon the three Ws—water, wind, and wood (Fig. 2-1). 
These	energy	sources	dominated	human	society	through	the	first	3	to	4	centuries	of	U.S.	history	with	falling	water	over	
dammed	rivers,	wind	for	sailing	ships	and	water	wells,	and	the	vast	forests	for	fire.	The	Industrial	Revolution	in	the	U.S.	
began in earnest in the late 1700s with development of the steam engine that burned coal and became the industrial 
kingpin until about 1900 (Fig.2-1). In the meantime, the whaling industry supplied whale oil for light and lubrication. 
The growth demand for whale oil basically led to the extinction of the whaling industry in the mid-1800s. This put the 
economic pressure on drilling for petroleum which came in gushers with the Drake discovery well in 1859 at Titusville, PA. 
Development of the internal combustion engine in the late 1800s was dependent upon liquid petroleum and led to the era 
of oil and gas (Fig. 2-1). After development of the atomic bomb during WW II, it was anticipated that the nuclear era was 
about to begin by the early 1970s. Even though nuclear energy is a major part of our energy sources, it has not replaced 
the fossil fuels as initially projected in the mid-20th century (Fig. 2-1). 
 

FIGURE 2-1

            Plot of the relative, long-term U.S. energy resource use from 1850 to 1985.  Figure is from Miller (1997). 
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The consumption of U.S. energy generally breaks down as shown on Figure 2-2. As indicated in the chart below, the 
combination of fossil fuels (petroleum, coal, and natural gas) constitutes about 85 percent of the U.S. energy consumption 
(USEIA, 2006), with petroleum still the dominant energy source. In November 2010, the U.S. demand for petroleum was 
18.79 million barrels/day (about 24 percent of world demand) with 7.84 million barrels/day from domestic production and 
10.95 million barrels/day from foreign imports (about 58.3 percent of U.S. demand) (AGI, 2011). 

N.C. produces no petroleum, natural gas, or coal. However, N.C. does have “three nuclear power plants providing over 30 
percent of its electricity,” and “nearly 100 primarily hydroelectric, renewable, power plants” (USDOE, 2011). At the present 
price of oil, in the vicinity of $100/barrel, the cost to the U.S. of consuming 11.3 million barrels of imported oil per day 
represents	an	outflow	of	$1.13	billion	dollars/day	(about	$412	billion	dollars/year)	to	pay	for	the	foreign	imported	oil.	
 

FIGURE 2-2

Pie chart shows the relative contribution of energy sources to total U.S. energy 
consumption during 2006. Figure is from the USEIA (2006).

During	the	first	decade	of	the	21st	century,	North	Carolinians	have	realized	the	critical	importance	of	adequate	energy	
and water for our future.  While our traditional reliance on the major fuel sources – coal, petroleum, natural gas, and 
nuclear	–	remains	intact,	there	has	been	a	shift	to	efficiency	and	the	use	of	renewable	energy	sources.		The	driving	forces	
for this change include unpredictable energy prices, forecasts questioning future availability of certain fuels, most notably 
petroleum, and concerns about the environmental impact of fossil fuel combustion.  In recent years, North Carolina 
has set forth policies and programs that show the importance of energy issues in our state’s future.  Noteworthy recent 
legislation by the state’s General Assembly includes:

•	Establishment	of	a	“renewable	energy	and	energy	efficiency	portfolio	standard”	(Session	Law	2007-397)	that	requires		 	
 electric utilities in the state to meet a certain percentage of their customers’ needs with renewable sources or    
	 reduced	electricity	consumption	by	implementing	energy	efficiency	programs.

•	Requirements	that	new	and	existing	state	buildings	meet	higher	efficiency	standards.
•	 Limits on municipalities and homeowner associations to ban the installation of solar collectors.

•	Creation of the Biofuels Center of North Carolina.  Goal: by 2017, 10 percent of liquid fuels consumed in North Carolina  
  come from biofuels grown and produced within the state.  

 
oUR eneRGY neeDs
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•	Allow the distribution of gasoline-ethanol mixed fuels, providing a motor fuel tax exemption for biodiesel, mandating   
	 that	state	fleets	only	purchase	diesel	vehicles	that	honor	warranties	if	a	20	percent	biodiesel	mix	(B-20)	is	used,	and		 	
  requiring that all diesel public school buses be capable of running on B-20.
 
Other developments include:

•	Approval of a new energy code for residential and commercial buildings, which was effective in January of 2009,  ...   
 by the North Carolina Building Codes Council and the North Carolina Department of Insurance.  Work is progressing   
	 on	the	next	revision	of	the	state’s	energy	code,	which	has	the	goal	of	increasing	the	efficiency	of	new	buildings	beyond			
 that required by national energy codes.

•	New	efficiency	programs	by	electric	and	gas	utilities	in	the	state.
•	A	variety	of	funding	programs	for	implementation	of	renewable	energy	and	energy	efficiency	measures	throughout	the		 	
 state’s economic sectors via the American Renewal and Recovery Act.

ENErGy cONSumPtiON iN NOrtH carOLiNa
Energy consumption in North Carolina continues to climb.  The primary sources of energy remain petroleum, coal, 
nuclear fuel, and natural gas.  Currently, North Carolina imports virtually all of its fuel resources.  These imports cost 
the consumers, businesses, and institutions in our state over $17 billion in 2007.  Only $1.5 billion came from in-state 
resources.  

The average growth rates for energy use and population since 1960 for North Carolina and the United States:  Between 
1970 and 2000, energy use increased at a greater rate in North Carolina than in the nation as a whole, but population 
grew at a greater rate as well.  Still, per capita energy use grew at a higher rate in North Carolina than in the country 
from 1970 to 1995.  While energy consumption continues to increase in response to a growing population, energy 
use per capita dropped slightly between 1995 and 2000 and substantially between 2000 and 2005 – a very positive 
development that will hopefully continue.  

Petroleum provided about 36 percent of the total fuel for energy in North Carolina, primarily for transportation, while coal 
supplied about 31 percent, mainly for electricity generation.  Nuclear fuel for electricity generation represented 16 percent 
of the total, and natural gas provided 9 percent, primarily for use in buildings and industry.
  
Efficiency	has	been	an	important	energy-use-reduction	source	for	many	decades;	however,	its	contribution	does	not	
typically	appear	in	consumption	data.		The	Alliance	to	Save	Energy	estimates	that	efficiency	reduced	national	energy	
needs	in	1999	by	31	percent	and	that	businesses	involved	in	activities	related	to	energy	efficiency	comprised	a	$21	
billion industry nationally in 1999.  A study conducted by the Appalachian Regional Commission concluded that the 
implementation	of	energy	efficiency	measures	could	create	tens	of	thousands	of	jobs	in	Appalachia	and	save	the	region	
billions in energy costs. Likewise, demand-side solar systems such as daylighting, passive heating and cooling, and solar 
hot water systems are typically not accounted for, but cut demand for traditionally generated power.  New requirements for 
utilities	to	increase	energy	efficiency,	as	well	as	consumer	responses	to	higher	prices,	will	likely	increase	the	role	played	by	
efficiency.

iN-StatE ENErGy SOurcES
While North Carolina imports virtually all of its energy resources, particularly fossil and nuclear fuels, there could 
be	potential	economic	and	other	benefits	to	increased	production	of	in-state	sources	of	energy.		The	18-year	federal	
moratorium on the development of offshore oil and natural gas reserves expired October 1, 2008.  However, the expiration 
of	the	ban	does	not	affect	the	state’s	lack	of	infrastructure	for	production.		It	will	likely	be	five	to	eight	years	before	any	
such production could begin. 

 
oUR eneRGY neeDs
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NOrtH carOLiNa’S cOaStaL cOmmuNitiES – OvErviEW 
The social, economic, and cultural setting for coastal North Carolina is as rich and diverse as its environmental setting. 
The coastal region of North Carolina historically was comprised of small towns and rural areas with economies and local 
cultures	based	on	agriculture,	forestry,	and	fishing.	The	population	was	relatively	stable	and	many	families	resided	in	the	
same area for generations, establishing strong community ties and networks.

Substantial change has come to many portions of the state’s coastal area in the period since World War II.  Recreation 
and tourism have boomed in oceanfront communities and in some river and sound locations, resulting in unprecedented 
population growth, prosperity, and an almost entirely tourism-based economy in these areas. These areas are increasingly 
popular as retirement destinations. While recreation and tourism drive these local economies, most of the state’s resort 
areas strive to retain a “family beach” atmosphere with an emphasis on retaining a low density residential character as 
distinct from the high rise, commercial atmosphere of some beach areas. Large national seashores and parks, a state 
commitment to open public beaches and natural areas, and local government attention to maintenance of the traditional 
character of their communities are the key elements in sustaining the character of this development and the region’s long-
term economic prosperity.

Rural areas and small towns not located on waterfronts remain an important factor in coastal North Carolina, but for 
the most part they have not faced population growth nor shared in the economic prosperity of oceanfront communities. 
Farming and forestry continue as important economic endeavors, but mechanization and consolidation allow these 
activities	to	be	undertaken	by	fewer	persons	and	families.	Likewise,	commercial	fishing	continues	to	be	a	vitally	important	
economic and cultural tradition in some locations though it does not have the regional economic role it once had. 

Military	activities	have	a	significant	role	in	the	coastal	area	in	several	contexts.	The	region	is	home	to	large	and	growing	
military bases, which contribute to population and economic growth. Also, several large uninhabited areas have become 
significant	military	training	and	operations	areas.

In sum, economic growth and prosperity is not uniform throughout the coastal area. The explosive population growth 
in tourism areas is offset by economic stagnation in other portions of the coastal region. Waterfront communities, 
particularly those along the oceanfront, are prosperous and have an economy driven by recreation, tourism, and 
retirement. Many rural inland portions of the coastal region have stable or declining populations, limited employment 
opportunities, and high levels of poverty. 

cOaStaL EcONOmy: rEcrEatiON aND tOuriSm
Visitors traveling to and within the state of North Carolina spent a record $17 billion in 2010, supporting over 40,000 
North Carolina businesses and directly supporting 185,500 jobs all across the state. State and local tax revenues 
generated as a result of visitor spending total more than $1.5 billion annually. 

A substantial portion of this economic activity takes place along North Carolina’s ocean coast, the area most directly 
affected by offshore energy development. The 2011 North Carolina Beach and Inlet Management Plan Final Report 
found that the state’s beaches and inlets generate $3 billion in revenue and directly support 39,000 jobs in coastal 
communities (NCDENR 2011).  The North Carolina Department of Commerce estimated that 2009 expenditures for 
recreation and tourism in the state’s eight oceanfront counties were over $2 billion and accounted directly for 28,000 jobs 
(Fig. 3-1). In the table below, and with the other tables in this section of the report, counties are generally listed in north to 
south order.

socIo-econoMIc ReVIeW of 
ocean anD coasTal ResoURces
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socIo-econoMIc ReVIeW of 
ocean anD coasTal ResoURces

Figure 3-1: 2009 Economic Impact of Travel for Oceanfront Counties

County Expenditures ($ millions) Employment (*thousands)
Currituck 106.15 1.35
Dare 762.09 11.21
Hyde 28.55 0.39
Carteret 257.56 3.04
Onslow 160.63 1.59
Pender 67.55 0.71
New Hanover 390.38 5.20
Brunswick 353.79 4.51
TOTAL $ 2,126.704 28.00

Another indicator of the economic impact of recreation and tourism in the coastal region is the use of state and federal 
parkland. A 2008 study examined the economic impact of selected state parks (Greenwood and Vick, 2008). As indicated 
by Fig. 3-2, the four oceanfront parks reviewed in 2004 had over two million visitors, with an estimated expenditure 
by non-local tourists of $ 14.5 million and a contribution of nearly $ 22 million to residents’ incomes. The two national 
seashores in the state, Cape Hatteras National Seashore and Cape Lookout National Seashore, along with two additional 
national	park	facilities	in	Dare	County,	also	draw	over	three	million	visitors	per	year	(Fig.	3-3).	The	2010	visitation	figures	
to national parks are somewhat depressed given current economic conditions, as Cape Hatteras National Seashore 
reported 2.9 million visitors in 2002 and Cape Lookout National Seashore reported 860,602 visitors in 2007. 

Fig. 3-2:  Economic Impact of Selected State Parks

State Park 2004 Visitation Annual Expenditure of 
Tourists ($ millions)

Impact on Residents’ 
Income ($ millions)

Jockey’s Ridge 871,572 10.761 5.861
Fort Macon 1,297,106 12.106 6.676
Hammock’s Beach 133,953 1.588 1.275
Fort Fisher 740, 377 14.504 7.936
TOTAL 2,302,631 $ 38.959 $ 21.748

Fig. 3-3:  2010 Visitors to National Park Facilities on the North Carolina Coast

National Park Facility 2010 Recreational Visitors
Wright Brothers Memorial 476,200
Fort Raleigh Historic Site 305,711
Cape Hatteras Seashore 2,193,291
Cape Lookout Seashore 530,181
TOTAL 3,505,383



19

socIo-econoMIc ReVIeW of 
ocean anD coasTal ResoURces

Private recreational boating adds another economic dimension to recreational use of the coastal area. It was estimated 
that the direct spending by private boaters along the North Carolina coastline in 2008 was $74.5 million. The estimated 
total economic impact of private boating in 2008 was $140.4 million, supporting 2,532 jobs. Coastal marinas were 
estimated to have 2008 direct sales of $90.3 million, supporting 2,252 jobs. (NCDENR, 2011)

The	substantial	economic	impact	of	recreation	and	tourism	was	reflected	in	the	concerns	expressed	at	the	three	coastal	
public hearings held by the panel. A number of speakers expressed concern about the impacts on the tourism industry of 
potential oil spills or catastrophic accidents from offshore oil and gas operations; others noted the potential visual impacts 
of offshore wind farms on shoreline aesthetics. 

cOaStaL EcONOmy: FiSHEriES
Both	commercial	and	sport	fishing	are	substantial	economic	enterprises	in	coastal	North	Carolina.		The	Division	of	Marine	
Fisheries,	DENR,	reported	that	commercial	fisheries	landings	in	2009	totaled	69	million	pounds	with	a	value	of	$77.25	
million (with these values typically being over $100 million in the late 1990s). (DMF, 2010)

Commercial seafood dealers reported direct dockside purchases of $58 million of seafood in 2007, supporting 3,742 
commercial	fishing	jobs.	Seafood	processing	and	packing	had	estimated	sales	of	$200	million	in	2007,	supporting	980	
jobs. The total economic impact of the seafood industry was estimated at $336.5 million in 2008, supporting 5,821 jobs. 
Sport	fishing	also	supports	a	considerable	for-hire	business,	estimated	at	$446.5	million	in	2008,	supporting	6,368	jobs.	
(NCDENR, 2011)

cOaStaL EcONOmy: miLitary
Existing	important	military	activities	along	the	North	Carolina	coast	–	for	example	military	bases,	firing	ranges,	bombing	
ranges, and training areas -- impose several limitations on future offshore energy development. 

The U.S. Marine Corps Camp Lejune and Cherry Point Air Station make heavy use of Onslow Bay and central coastal areas 
for training and operations. The Dare County bombing range imposes air space limitations. Offshore operations by the U.S. 
Navy,	particularly	given	the	proximity	of	the	Norfolk	Navy	Base	and	its	associated	facilities,	are	also	significant.	The	UNC	
wind	study	documents	the	military	air	space	and	use	conflicts	that	present	issues	for	the	siting	of	offshore	energy	projects	
and onshore support projects.

In	addition	to	the	national	defense	contribution	of	these	military	activities,	they	also	make	a	significant	economic	
contribution to coastal North Carolina. 

cOaStaL EcONOmy: aGricuLturE aND FOrEStry
Agriculture remains a vital economic activity in the North Carolina coastal region. As illustrated in Fig. 3-4, the 20 coastal 
counties are estimated to have over 1.3 million acres of land in farming on 3,716 farms as reported in the 2007 Census 
of Agriculture. (NCDACS, 2010)  The 2009 total farm cash receipts in the 20-county area were estimated at over $ 1.34 
billion.  While some of the state’s oceanfront counties have relatively modest agricultural activity (Dare County has the 
lowest farm income of any county in the state), there is a substantial agricultural presence just inland from those counties. 
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Fig. 3-4:  Agricultural Activity in Coastal North Carolina

County No. of Farms No. of Acres in Farmland 2009 Total Farm Cash Receipts ($ millions)
Oceanfront Counties
Currituck 80 27,576 20.8
Dare 7 4,921 1.3
Hyde 176 82,680 115.8
Carteret 159 55,387 27.2
Onslow 401 55,211 93.5
Pender 357 61,571 140.1
New Hanover 73 4,416 10.7
Brunswick 264 44,084 37.0

Inland Coastal Counties
Camden 76 55,181 48.3
Pasquotank 144 85,600 49.3
Perquimans 171 68,468 71.6
Gates 181 75,819 61.1
Chowan 190 74,689 54.4
Hertford 163 78,643 86.9
Bertie 279 147,353 172.5
Washington 187 96,911 86.9

Tyrell 68 53,870 48.0
Beaufort 369 160,343 126.7
Pamlico 85 46,125 26.4
Craven 286 70,886 66.1
TOTAL 3,716 1,349,734 1,344.6

 
cOaStaL EcONOmy: iNDuStry
With few exceptions, the coastal region of North Carolina does not contain large concentrations of industry and this is 
particularly the case for heavy industry. In addition to processing facilities related to the traditional agricultural, forestry, 
and seafood industries, the coastal region supports many small manufacturing businesses.

As	shown	in	Fig.	3-5,	the	2009	annual	employment	figures	compiled	for	county	profiles	by	the	state’s	Department	of	
Commerce show that within the 20-county coastal region, manufacturing accounted for just over 8 percent of the total 
private employment (19,015 of 229,904 jobs) (N.C. Dept. of Commerce, 2011). By comparison, retail sales accounted 
for 21 percent of the jobs, accommodations and food-service jobs were 17 percent, and construction was 15 percent. 
The concentration of jobs with the accommodation, food services, and retail sectors and concomitant relatively modest 
manufacturing work force is particularly notable in the state’s oceanfront counties.

socIo-econoMIc ReVIeW of 
ocean anD coasTal ResoURces
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Fig. 3-5:  2009 Annual Employment in North Carolina Coastal Counties by Selected Sector

County Total Private 
Industry

Manufacturing Construction Retail Trade Accommodations 
and Food Service

Oceanfront Counties
Currituck 3,704 53 318 1,004 587
Dare 15,016 451 966 3,250 4,279
Hyde 1,173 133 81 154 254
Carteret 17,370 952 1,452 3,828 3,495
Onslow 31,895 902 2,754 9,337 6,520
Pender 6,181 823 623 1,339 755
New Hanover 77,073 6,239 6,631 13,185 12,799
Brunswick 20,449 1,255 1,6784 4,276 3,289

Inland Coastal Counties
Camden 1,280 65 137 429 43
Pasquotank 10.078 709 536 2,511 1,664
Perquimans 721 30 114 200 0
Gates 762 113 21 149 0
Chowan 2,688 374 232 499 438
Hertford 4,967 1,030 291 1,043 680
Bertie 3,442 2,372 296 272 0
Washington 1,812 156 37 369 0
Tyrell 502 0 0 137 35
Beaufort 13,225 3.043 773 2,118 1,283
Pamlico 1,618 121 175 430 271
Craven 26,016 3,234 1,436 4,819 3,596
TOTAL 229,904 19,015 33,657 49,349 39,988

DEmOGraPHy aND cuLturE: majOr POPuLatiON trENDS
Historically the North Carolina coastal area has contained small towns located along the rivers that served as commercial 
hubs	for	the	region’s	agricultural,	forestry,	and	fishing	economies.	In	contemporary	times,	recreation	and	tourism	
development	along	shorelines	and	a	significant	military	presence	has	spurred	growth	along	the	immediate	coast.	
For the most part the coastal region of North Carolina does not have large urban areas like those that  characterize the 
piedmont region. Wilmington (102,207) and Jacksonville (81, 612) are the only cities within the twenty-county coastal 
area with 2009 populations over 50,000. Only three additional cities have populations over 15,000 (New Bern, Havelock, 
and Elizabeth City).

However, as depicted in Fig. 3-6, the counties along the southeast and northeast coasts have among the highest 
population growth rates in the state. Much of this growth is related to the recreation and tourism industry, but these 
communities are also increasingly popular retirement locations. Residential spillover growth from the Hampton Roads 
metropolitan area is also a factor in growth in the northeast coastal area.  Growth in the military presence at both Camp 
Lejune and nearby Fort Bragg and Pope Air Base are also factors in growth in the central and southern areas. As these 
coastal areas are major tourist destinations, the seasonal population increases are quite substantial, particularly in beach 
towns. It is similarly notable that several of the rural inner coastal plain counties have among the lowest population growth 
rates in the state.

socIo-econoMIc ReVIeW of 
ocean anD coasTal ResoURces
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Fig. 3-6:  Population growth by county, 2000-2009
 

[ online at: http://www.osbm.state.nc.us/ncosbm/facts_and_figures/socioeconomic_data/population_estimates/demog/2009revgrowthmig.pdf ]

The	distribution	of	income	levels	and	employment	rates	varies	significantly	within	the	coastal	region.	While	the	percentage	
of families below the poverty rate is generally just over 10 percent in most oceanfront counties, it is often double that rate 
in more rural inland coastal counties. (Fig. 3-7) 
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Fig. 3-7:  Income and Employment in North Carolina Coastal Counties

County Population (2009) Median Family 
Income (2009)

Per Capita Income 
(2009)

Percentage of 
Population Below 
Poverty Level 
(2000)

Unemployment 
Rate (2010 Q4)

Oceanfront Counties
Currituck 25,305 $58,147 $23,364 10.7 7.0%
Dare 35,508 $61,480 $29,204 8.0 9.6%
Hyde 5,518 $42,510 $17,373 15.4 8.3%
Carteret 65,849 $58,940 $26,501 10.7 8.2%
Onslow 163,618 $48,835 $19,495 12.9 8.4%
Pender 53,508 $53,906 $22,546 13.6 11.2%
New Hanover 196,667 $66,120 $29,268 13.1 9.4%
Brunswick 109,208 $55,193 $25,307 12.6 11.0%

Inland Coastal Counties
Camden 10,071 $54,993 $21,917 10.1 8.0%
Pasquotank 41,991 $46,125 $18,806 18.4 9.6%
Perquimans 12,842 $44,887 $19,577 17.9 10.1%
Gates 12,209 $50,409 $18,931 17.0 7.4%
Chowan 14,927 $47,165 $19,362 17.6 11.1%
Hertford 23,752 $40,418 $18,286 18.3 9.3%
Bertie 19,217 $36,409 $17,268 23.5 10.5%
Washington 12,954 $42,522 $18,535 21.8 11.2%
Tyrell 4,227 $38,852 $17,421 23.3 10.3%
Beaufort 46,524 $48,805 $20,798 19.5 10.9%
Pamlico 13,160 $53,319 $22,628 15.3 9.4%
Craven 98,053 $54,808 $22,790 13.1 9.8%

DEmOGraPHy aND cuLturE: LOcaL PLaNNiNG
In addition to the regulation of development in designated areas of environmental concern, the Coastal Area Management 
Act (CAMA) has since 1974 mandated local land use planning in the twenty coastal counties. G.S. 113A-106 through -112. 
These plans not only serve as a traditional comprehensive plan for the local governments, but policies in the CAMA plans 
that have been approved by the Coastal Resources Commission (CRC) also become mandatory standards for permits for 
development in Areas of Environmental Concern (AECs). Approved local plans are also periodically incorporated within the 
state’s federally approved coastal management program and thus become relevant standards for review of federal agency 
permitting and grant decisions under the federal consistency reviews. While state law requires that plans be prepared, 
there is no state mandate for implementing regulations.

socIo-econoMIc ReVIeW of 
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The initial planning guidelines adopted by the CRC in 1976 were primarily aimed at establishing a local planning 
infrastructure and getting at least rudimentary plans into place within the tight deadlines required by the law. This was 
necessary as most of the rural counties and small towns involved had no comprehensive plan and many had no land-use 
regulations	in	place.	The	rules	required	plan	updates	every	five	years.	The	CRC’s	planning	guidelines	were	substantially	
updated	prior	to	the	1980	initial	round	of	plan	updates.	The	revised	guidelines	defined	a	set	of	substantive	issues	that	
had to be addressed by the plans and the procedures to be followed in production and adoption of the plans, but they 
left most substantive policy decisions to local governments (provided that the local policies had to be consistent with 
state and federal law and rules). As part of a larger initiative on addressing coastal hazards, the planning guidelines were 
also amended to mandate inclusion of planning for post-storm rebuilding. Efforts were also undertaken to assist local 
governments’ use of the plans to address water quality issues. (DCM, 1986)

In the mid-1990s the state undertook a substantial reassessment of the role and purposes of the local CAMA plans. 
(APES, 1993; CFC, 1994)  In 2002 the planning guidelines were revised to place increased emphasis on basing land-
use policies on natural systems capabilities and limitations and a land suitability analysis. This included production of 
a Geographical Information System (GIS) based environmental composite map to show the capability and limitations of 
natural systems for development and a land suitability map for urban development. (DCM, 2002; DCM, 2005) 

There are currently 20 approved county plans and 72 approved municipal plans under CAMA. Municipalities have the 
option of being addressed by the county plan, having their own section within a county plan, having a joint plan with other 
municipalities, or having an independent municipal plan.

The	currently	adopted	land-use	plans	rarely	address	energy	issues	directly	or	provide	specific	guidance	on	topics	such	as	
transmission lines, wind-power facilities, or support facilities for offshore-energy projects. Several counties have recently 
updated their development regulations to address onshore large commercial scale wind farms. Pasquotank County 
recently issued zoning permits for the Desert Wind project. The permittee is Atlantic Wind, LLC, a wholly owned subsidiary 
of Iberdrola Renewables, Inc. The project is situated on 20,000 acres located in northern Pasquotank and Perquimans 
Counties. The project envisions 150 2.0 MW turbines. The power generated would tie into the Dominion Power network via 
an existing 230 kilovolt VEPCO transmission line in Perquimans County.

DEmOGraPHy aND cuLturE: PriOr StuDiES 
Several studies from the early 1980s funded by the Coastal Energy Impact Program address infrastructure capacity 
regarding onshore support bases for offshore energy production, pipeline impacts and routing, and local planning 
needs. (Brower, 1981; Cribbins, 1981; Sorrell and Johnson, 1982)  Additional studies in the early 1990s examined 
socioeconomic impacts of potential offshore oil and gas leases. (Maiolo, 1995) While these studies provide a useful 
starting	point	for	analysis,	there	have	been	sufficient	changes	in	coastal	population,	development,	and	the	local-policy	
framework in the ensuing thirty years to render these primarily of historic value rather than useful as tools for current 
analysis and decision-making.
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u.S. atLaNtic cONtiNENtaL marGiN
 The Atlantic continental margin is that portion of the North American continent located east of the Appalachian and 
Piedmont Provinces, which are composed of much older crystalline and meta-sedimentary rocks, and the Atlantic 
Ocean basin. The continental margin consists of four entities: the coastal plain, continental shelf, continental slope, and 
continental rise provinces (Fig. 4-1), and is composed primarily of marine sediments that have formed since the opening 
of the Atlantic Ocean. The marine sediments form a wedge that is thinnest on the coastal plain and thickens dramatically 
seaward into the continental shelf and slope (Fig. 4-1). The major difference between the coastal plain and the other 
portions of the continental margin is the relative location of sea level and its coastal system, which forms at the interface 
between land-sea-air and marks the boundary between today’s coastal plain and continental shelf. However, this coastal 
zone	boundary	is	not	fixed	in	time	or	space.	Rather,	there	are	times	when	sea	level	rises	to	flood	the	entire	continental	
margin depositing thick layers of coastal and marine sediments. During other periods of geologic time, sea level falls and 
retreats seaward off the continental shelf, doubling the size of NC’s coastal plain
 

FIGURE 4-1

Panel A is a map of the U.S. western Atlantic continental margin showing the regional structural platform highs of crystalline rocks and the adjacent 
sedimentary basins (or embayments) resulting from the formation of the Atlantic Ocean. The Carolina Platform dominates the southeastern coastal 
zone of NC, whereas the southern flank of the Salisbury Basin dominates the northeastern N.C. coastal zone. Panel B is a schematic cross-section 
through the Atlantic Continental Margin showing the 180 million-year accumulation (up to 40,000 feet thick) of marine sediments that form the 
sedimentary embayments including the Salisbury Basin of northeastern N.C. and Virginia. Both panels are modified from Edgar (1996). 

noRTH caRolIna’s ocean anD 
coasTal PHYsIcal enVIRonMenT
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	The	geologic	framework	of	the	eastern	U.S.	Atlantic	continental	margin	was	defined	several	hundred	million	years	ago	with	
the initial breakup of Pangaea Super-Continent (Drake, 1988; Grow and Sheridan, 1988; Klitgord, et al., 1988; Withjack, 
et al., 1998). From about 230 to 260 million years ago, the northwestern portion of present-day Africa was connected 
to the Piedmont Province along the eastern coast of the U.S. With the initial slow rifting or separation of these two 
landmasses, a new Atlantic Ocean was initiated by about 180 million years ago. The African continent broke away from 
the North American continent much like the opening of a zipper. A series of structural highs, composed of older crystalline 
rocks, were ripped off North America leaving a series of structural embayments (or basins) in their place and occurring 
in between an alternating series of structural platforms left behind by the rifting (Fig. 4-1). The origin, subsequent 
evolutionary history, and petroleum potential of the resulting sedimentary basins is totally dependent on the history of the 
Atlantic Ocean (Schlee and Klitgord, 1988; Grow et al., 1988; Dillon and Popenoe, 1988). 

Thus, the Florida, Carolina, and Long Island platforms form structural highs of crystalline basement rock with only thin 
covers (from hundreds to a few thousand feet) of marine sediments deposited during the past 180-million-year history 
of the ever-widening Atlantic Ocean. In between these structural highs are the coastal embayments that contain the 
Southeast Georgia, Salisbury, and Gulf of Maine Basins, in which the crystalline basement rocks are buried deep beneath 
a thick cover (up to 40,000 feet or 12,000 meters) of marine sediments in the offshore portions (Gohn, 1988; Poag 
and Valentine, 1988; Schlee and Klitgord, 1988). The wedge of marine sediments thins westward, pinching out onto the 
crystalline rocks of the Piedmont Province, and thickens seaward into the deep offshore basins along the Atlantic margin 
(Fig. 4-1). 

NOrtH carOLiNa’S cONtiNENtaL marGiN
 A substantial amount of work has been done on the geologic framework of the North Carolina continental margin. A few of 
the more broad-based studies on the coastal plain and continental shelf include Schlee (1981), Riggs (1984), Riggs and 
Sheldon (1990), Riggs et al. (1990, 1995), Snyder et al. (1990), Riggs and Ames (2003), and Riggs et al. (2011).  
The Geological Society of America published a broad-based, interdisciplinary geologic study of the Atlantic continental 
margin that included a series of important papers covering North Carolina’s outer portion of the Atlantic margin, including 
Dillon and Popenoe (1988), Gohn (1988), Grow et al. (1988), Poag and Valentine (1988), and Schlee and Klitgord (1988). 
The following summary is based upon these publications.

 The North Carolina estuarine system is separated from the Atlantic Ocean by about 515 km (325 miles) of barrier islands 
with 23 inlets/outlets that allow for the critical exchange of water, biota, astronomical tides, storm surges, and humans. 
The barrier islands are formed and maintained through time at the land-sea-air interface by the interaction of oceanic 
(e.g., waves, currents, tides, and sea-level changes) and atmospheric forces (e.g., storm surges, winds, and rains from 
tropical and extra-tropical storms) with the sediments and rocks of the coastal plain. Seaward of the barrier islands is that 
portion of the coastal plain that is submerged below sea level, referred to as the continental shelf (Fig. 4-2). The sub-aerial 
portion of the barrier islands is perched at the top of the shore-face, a ramp that slopes steeply seaward to between 8 
to	20	meters	(27	to	67	feet)	below	sea	level	where	it	flattens	out	onto	the	inner	continental	shelf.	The	continental	shelf	
slopes gradually seaward from the base of the shore-face to the outer continental shelf and shelf edge (Figs. 4-1 and 
4-2)	that	occurs	at	approximately	-50	meters	(-167	feet)	water	depth.	Below	-50	meters	(-167	feet)	of	water,	the	seafloor	
steepens abruptly to the continental slope and descends into the ocean at slopes that range from 5° to 17°.  At the base 
of the slope is the continental rise (Fig. 4-1), a highly variable pile of shallow-water marine sediments that have generally 
slumped off of the continental shelf and slope.

noRTH caRolIna’s ocean anD 
coasTal PHYsIcal enVIRonMenT
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 FIGURE 4-2

Map shows the bathymetry of the North Carolina continental shelf and continental slope. Submarine contour interval is 10 meters (33 feet) 
with the depth ranging from shallow (pale blue) to deep (dark blue). Land topography is based upon N.C. LiDAR data set and ranges from 
the lowest (pale green) to highest (dark green). Estuarine bathymetry ranges from shallow (light gray) to deep (dark gray).

 The cuspate coastal system of the mid-Atlantic continental margin is unique in the world. The N.C. coastal system is 
bounded on the north by the Chesapeake and Delaware Bay systems, and consists of four cuspate compartments 
(Fig. 4-3). Each of the four geomorphic compartments, also known as “cuspate embayments” because of their cusp-like 
shape,	is	defined	by	the	capes	and	associated	cape	shoals	(Fig.	4-3)	and	has	its	own	characteristic	physical	and	chemical	
dynamics and resulting biological and geological components that comprise the shelf-slope system. Each cape shoal 
consists of an extensive shore-perpendicular, submarine sand shoal system that extends seaward for about 10 miles 
(15.8 kilometers) for Diamond Shoals off of Cape Hatteras, 15 miles (23.8 kilometers) for Lookout Shoals off of Cape 
Lookout, and 30 miles (47.5 kilometers) for Frying Pan Shoals off of Cape Fear. These vast, shallow-water shoal systems 
led many mariners to their demise and the North Carolina coast to the dubious honor of being labeled the “graveyard of 
the Atlantic.” 

noRTH caRolIna’s ocean anD 
coasTal PHYsIcal enVIRonMenT
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 FIGURE 4-3

Generalized geologic map of the North Carolina coastal plain shows the two coastal zones and four geomorphic compartments of the coastal system. 
The general shelf-slope break is drawn on the -50 meter (-167 feet) submarine contour. Geologic outcrop patterns are summarized from the Geologic 
Map of North Carolina (NCGS, 1985). Figure is modified from Riggs and Ames (2003, 2011).

 The continental shelf morphology within the two coastal provinces also differs and is dictated by the underlying geologic 
framework (Fig. 4-4). In the Southern Province, Onslow and Long Bays have broad, shallow shelves dominated by hard 
bottoms	due	to	the	extensive	rock-floored	character	of	eroded	Cretaceous	to	Miocene-age	strata	cropping	out	in	a	broad	
sweeping arc around the Carolina Platform. In contrast, the shelf morphology within the two coastal compartments of the 
Northern Province is narrower, slightly steeper, and dominated by soft Pliocene to Quaternary-age sediment units along 
with substantial amounts of unconsolidated sediment.
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FIGURE 4-4

Coastal characteristics of the southern and northern continental shelves of North Carolina result from differences in the underlying geologic framework. 
Figure 4-3 shows the location of the two zones. Table is from Riggs and Ames (2009).
 
 The N.C. continental shelf compartments, or cuspate embayments, are formed by the capes and associated cape shoals 
(Fig. 4-3). The geographic orientation of each compartment and the variable continental shelf geometry determine wave 
and	current	dynamics,	astronomical	and	storm	tide	characteristics,	and	the	type	and	response	to	specific	storm	systems	
including the extra-tropical storms (nor’easters) and tropical storms (hurricanes). Consequently, the coastal systems within 
the Northern Province consist of very high energy, wave-dominated barrier islands with few inlets/outlets into deeply 
embayed,	shallow,	irregularly	flooded,	wind-tide	dominated	micro-	to	nanno-tidal	estuaries.	In	comparison,	coastal	systems	
of the Southern Province consist of moderate energy, wave-dominated barrier islands with abundant inlets/outlets into 
narrow,	regularly	flooded,	micro-	to	meso-tidal	dominated	estuaries.

The N.C. coastal system has a simple geologic framework with important variations that occur between both the onshore 
coastal plain and offshore continental shelf, as well as between the northern and southern portions of the coastal plain 
and continental shelf geomorphic compartments (Fig. 4-3). Figure 4-5 is a geologic column for coastal N.C. that includes 
the basic units that are relevant to this report. Deposition of marine sediments in North Carolina, which have the highest 
potential for oil and gas,  began in the deepest offshore basins during the Jurassic Period, and continued through to the 
Quaternary. Deposition of marine sediments on the shallow coastal plain and continental shelf did not begin until the 
Cretaceous Period and continued through to the Quaternary. These latter units have little potential for oil and gas.
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Thin & Ephemeral Surface Sand Deposits

Pliocene-Quaternary Geologic Framework 
Dominantly Sand to Mud Sediment Deposits 
Local Rock Hardbottoms

Shallow Shoreface (MSL to -8 to -10 meters)
    Meso-Astronomical Tides
    Moderate Wave Dominated

Deep Shoreface (MSL to -10 to -20 meters)
    Micro-Astronomical Tides
    High Wave Dominated

Wide & Shallow Continental Shelf
    Range = 50 to 66 miles (Ave. = 62 mi)
    Depth = MSL to -50 meters
Gentle Sub-Marine Slope
    Average = 0.8 meters/mile

Narrow & Steep Continental Shelf
    Range = 17 to 58 miles (Ave. = 33 mi)
    Depth = MSL to -50 meters
Steep Sub-Marine Slope
    Ave. Range = 1.2 to 2.9 meters/mile

Dominated by Gulf Stream Dynamics
Coastal Plain-Black Water Rivers (Many)
    Low Sediment & Fresh Water Input

Dominated by Labrador Current Dynamics
Piedmont-Brown Water Rivers (4)
    High Sediment & Fresh-Water Input

Dominated by Tropical Storms
    Moderate to Large Storm Surges

Dominated by Extra-Tropical Storms
    Small to Moderate Storm Surges
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FIGURE 4-5

Plot shows the geologic time scale for the deposition of marine sediments during the Mesozoic and Cenozoic Eras to form the North Carolina continental 
margin (coastal plain and continental shelf, slope, and rise). The ages* are given in millions of years. Figure is updated from the NCGS (1985).

The geologic map of the N.C. coastal plain (Fig. 4-6) depicts the major differences between the northern and southern 
coastal	regions	that	reflect	their	geological	heritage	from	the	initial	formation	of	the	Atlantic	Ocean.	The	southeastern	
portion of the coastal plain and continental shelf is dominated by older rocks that range from Cretaceous through 
Oligocene ages and consist primarily of indurated to semi-indurated limestone, sandstone, and mudstone. These units 
tend to be thin as they were deposited on top of the Carolina Platform. In comparison, the surface sediments of the 
northeastern coastal plain are dominated by younger and thicker sequences of Miocene to Quaternary sediments that 
consist primarily of non-indurated sand, muddy sand, and compacted mud deposits, and overlie thicker sequences of 
Cretaceous to Oligocene age marine sediments. 

 

noRTH caRolIna’s ocean anD 
coasTal PHYsIcal enVIRonMenT

Geological Time Scale for North Carolina
EON ERA PERIOD EPOCH GEOLOGIC EVENTS IN NORTH CAROLINA AGE*

Quaternary
Holocene Deposition of sediments in Coastal Plain. 

Erosion of Piedmont and Appalachian
Mountains to their present rugged features.

0.01
Pleistocene 2.6

Tertiary

Pliocene 5
Miocene Phosphate deposited in eastern North Carolina 28

Oligocene
Limestone deposited in Coastal Plain. Weathering 
and erosion continue in Piedmont and Mountains 65

Eocene
Paleocene

Cretaceous

Late
Deposition of estuarine and marine sediments in 
the Coastal Plain. 
Continued erosion of the Piedmont and Mountains.

138
Early

Sediments deposited in northern half of the Coastal 
Plain. 
Piedmont and Mountains eroded.

Jurassic
Late

Marine sediments deposited on outer continental 
shelf. Piedmont and mountains eroded.
Formation of the Atlantic Ocean as North America 
and Africa drifted apart.

205
Middle Weathering and erosion of the Blue Ridge and the 

Piedmont areas.Early

Triassic Late
Faulting and rifting create Deep River, Dan River, 
and	Davie	County	basins.	Basins	fill	with	continental	
clastic sediments known as “red beds.” 230
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FIGURE 4-6

Generalized geologic map of the North Carolina coastal plain displays the surficial outcrop pattern of geologic units. Map is from the NCGS (1985).

Figure 4-3 shows the two coastal provinces, each with its unique geologic framework that gives rise to distinctive types of 
continental shelves, barrier islands, inlets, and estuaries. The coastal system in the Southern Province, from Cape Lookout 
south to the South Carolina border, is primarily underlain by rocks of Cretaceous through Pliocene ages (Fig. 4-7). In this 
region,	there	is	generally	a	thin	and	highly	variable	layer	that	is	0	to	6	feet	(0	to	2	meters)	thick	of	surficial	sand	and	mud	
of Pliocene to Quaternary age.

 The older units are generally composed of hard rocks including limestone, sandstone, and mudstone (Fig. 4-5) associated 
with the Carolina Platform, a major geologic structure that underlies the region between Myrtle Beach, SC and Cape Fear, 
NC. In contrast, the coastal system in the Northern Province, from Cape Lookout north to the Virginia  border (Fig. 4-3) 
is underlain by a thick sequence of younger sediments of Pliocene to Quaternary age that bury the older sediment units 
(Figs.	4-5	and	4-7).	These	surficial	sediments	generally	consist	of	slightly	consolidated		to	unconsolidated	sand,	muddy	
sand,	and	mud	that	thicken	northward	to	fill	the	subsiding	flanks	of	Salisbury	Basin	with	over	250	feet	(75	meters)	of	
soft	sediments	that	were	deposited	mostly	during	many	sea-level	fluctuations	resulting	from	multiple	glaciations	and	
deglaciations	of	the	Quaternary	ice	ages.	Consequently,	the	surficial	topography	is	dominated	by	young	sediments	with		
low	slopes,	and	the	older	rock	units	are	deeply	buried	beneath	these	surficial	sediments.
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FIGURE 4-7

Geologic map of the North Carolina Continental Shelf within Onslow Bay (between Cape Lookout and Cape Fear) and Long Bay 
 (between Cape Fear and Charleston, SC). Map is modified from Riggs et al. (1990). 

 Onslow Bay has been mapped in great detail with thousands of miles of seismic data, hundreds of core holes, extensive 
studies on the hard grounds and associated sediment types. Long Bay is less well known, but is geologically similar to 
Onslow	Bay;	they	are	the	two	flanking	sides	of	the	Carolina	Platform	and	are	generally	mirror	images	of	each	other	
(Fig.	4-7).	The	Carolina	Platform	has	been	rising	slightly	through	geologic	time	resulting	in	both	flanking	bays	being	rock-
bound systems dominated by the older Miocene through Cretaceous indurated rock units at the surface of the land 
and	seafloor.	Consequently,	the	younger	Pliocene	and	Pleistocene	sediment	units	are	preserved	locally	and	are	rarely	
more than a few meters thick on the continental shelf and in the adjacent barrier island estuarine system. The modern 
sediment system on the continental shelf occurs as local patches of thin and ephemeral sand layers. 

NOrtH carOLiNa’S NaturaL rESOurcES 
North Carolina’s coastal and offshore waters lie at the juncture of two of the East Coast’s great marine ecosystems, the 
cool temperate Virginian province to the north, and the warm temperate Carolinian province to the south, meeting at the 
Point off Cape Hatteras (Continental Shelf Associates, 1983).  The state’s near-shore habitats provide key spawning and 
nursery grounds that sustain both large marine ecosystems; the state’s offshore habitats contain deepwater canyons 
characteristic of the northern system, and deepwater coral wilderness that stretches to the south.  The state’s living 
estuarine	and	marine	resources	–	so	important	to	recreational	and	commercial	fisheries,	and	to	coastal	tourism	–	are	
shaped by both. 
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The cool temperate ecosystem is tied together by the southerly moving cool waters of the Virginia Current and the 
southern	extension	of	the	cold-water	Labrador	Current,	and	is	typified	by	the	mighty	estuaries	of	the	drowned	river	valleys	
of the Mid-Atlantic region in the near-shore  and the dissected canyon systems of the continental shelf offshore.  These 
estuaries support massive productivity of upstream spawning (anadromous) and downstream spawning (catadromous) 
fish	populations,	including	many	of	the	historical	drivers	of	fisheries	and	societies	in	the	region	(herrings,	shads,	striped	
bass, sturgeon and eels, among others), and near-shore spawners tied to brackish-water primary and secondary nursery 
areas	(blue	crabs,	shrimps,	drums,	flounders	and	many	other	fishes).		The	beaches	and	barriers	sustain	large	populations	
of	migratory	animals,	from	bluefish	to	seabirds	and	shorebirds.		

The	canyons	offshore	sustain	large	populations	of	tilefishes.		The	habitats	and	species	use	patterns	of	those	habitats	
are	reported	in	detail	in	the	essential	fish	habitat	sections	of	the	fishery	management	plans	of	the	Mid-Atlantic	Council	
(various; all available at http://www.mafmc.org/fmp/fmp.htm).  In addition, the Atlantic States Marine Fisheries 
Commission maintains active work characterizing habitat needs of diadromous and other species under its management, 
and recently issued a comprehensive habitat source document (ASMFC, 2009; http://www.asmfc.org/).  Relative value 
of different estuaries in the Mid-Atlantic region to various life-history stages of important animals is summarized in the 
reports of the Estuarine Living Marine Resources Program (ELMR, 1994).

The warm temperate ecosystem is tied together by the northerly moving warm waters of the powerful Gulf Stream, 
the southeastern element of the worldwide thermohaline circulation, moving tropical energy from the Caribbean through 
the Gulf of Mexico, and the Florida Straits, and then up the Southeast coast to Cape Hatteras, where the currents are 
deflected	to	warm	the	northeast	Atlantic	through	the	North	Atlantic	Current.		The	areas	behind	the	barriers	to	the	south	
are	filled	with	extensive	salt	marshes	and	brackish	marshes	that	sustain	massive	ecological	productivity.		The	shelf	
south	of	Cape	Lookout	contains	extensive	Meiocene	hardgrounds	that	sustain	extensive	reef	fish	populations;	the	
shelf-edge carbonate reefs support spawning areas for many snappers and groupers.  An unusual number of deepwater 
spawners exhibit cross-shelf life histories, where larvae spawned at the shelf-edge are tied to inshore nurseries, using 
mid-shelf reefs along the way: gag and snowy groupers, speckled hind and black sea bass.  Coastal migratory pelagic 
species	(mackerels,	cobia,	dolphinfish	and	wahoo)	use	currents	to	deliver	larvae	and	upwelling	zones	to	deliver	food,	
sustaining large and rapidly growing populations.  Extensive literature on warm temperate regional habitat use patterns 
is presented in the South Atlantic Fishery Management Council Final Essential Habitat Plan (SAFMC, 1998; 
http://www.safmc.net/Default.aspx?tabid=80) and Fishery Ecosystem Plan (SAFMC 2010; http://www.safmc.net/
ecosystem/Home/EcosystemHome/tabid/435/Default.aspx), and in the South Atlantic ELMR  document (ELMR, 1991).

The State of North Carolina maintains extensive documentation and management programs for habitats that are 
important	to	marine	and	estuarine	fisheries	in	the	state,	whether	cool-water	or	warm-water,	through	its	Coastal	Habitat	
Protection Plan (ND DENR, 2004).  The core nurseries and other key habitats of the Albemarle and Pamlico Sound 
watershed are also extensively documented and managed through the reports and Comprehensive Conservation and 
Management Plan of the Albemarle-Pamlico National Estuary Program (APNEP, 1994; http://apnep.gov); at present, a 
suite of environmental indicators is being created to track the changing conditions of these key environmental amenities 
to be incorporated into an ecosystem assessment and an update of the Comprehensive Conservation and Management 
Plan (Wilson Laney; interview).

The	Gulf	Stream	provides	a	key	pathway	for	movement	of	spawned	larvae	for	many	reef	and	pelagic	fishes	and	
invertebrates; snappers and grouper larvae can be moved long distances from spawning sites during the four to six 
weeks they are in the plankton, linking reefs off North Carolina to spawning sites far up-current in the broader Atlantic 
Basin	(Cowen	and	Sponaugle,	2009).		Many	other	fish	species	–	including	large	pelagic-like	swordfish	and	tunas	–	have	
shaped their spawning patterns to take advantage of these highways in the sea. Warm-core rings swirling off the Gulf 
Stream	carry	southerly	biota	far	into	the	North	Atlantic;	it	is	not	unusual	for	tropical	fish	larvae	to	show	up	in	warm	shallow	
waters	here	in	North	Carolina	and	beyond	(Hare	and	Whitfield,	2003).		In	addition,	whole	chunks	of	warm	marine	systems	
can be caught up and transported by these currents.  One extreme case back in 1987 featured a slug of Gulf of Mexico 
water that was caught up intact in the Gulf Stream and delivered into Onslow Bay, including toxic red tide organisms that  
made beach-goers sick when they were aerosolized by pounding surf (Tester et al., 1991).
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The collision zone between the warm and cool ecosystems occurs at Cape Hatteras, where the continental shelf narrows 
and currents collide.  The rich upwelling zone there, and the narrow shelf, in the area called “the Point,” concentrate and 
sustain an unusually rich fauna.  Details can be found in the publications created during and following the last debate 
about proposed oil and gas drilling in that area (Ross et al., 1991) and in other coastwide ecological “hot spot” reports 
(NRDC, 2000).  

The deepwaters of the Blake Plateau in the Southeast also harbor some extremely unusual and valuable marine 
ecosystems.  A deepwater coral wilderness stretches from North Carolina to Florida, including ancient reefs – some 
documented as more than a million years old – of slow-growing lophelia corals (Ross and Nizinski, 2007; Ross and 
Quattrini, 2007).  An area encompassing 23,000 square miles of these reefs has been designated as “habitat areas of 
particular	concern”	under	the	federal	essential	fish	habitat	doctrine	by	the	SAFMC	(SAFMC,	2009)	,	where	fishing	impacts	
must	be	minimized,	and	where	non-fishing	impacts	must	be	managed	through	a	consultation	and	elevation	process.		
In addition, deepwater methane seep communities are just now being discovered; the one that is well-documented 
on the Blake Ridge (Van Dover, 2002) was also protected in the same action by the SAFMC.  The SAFMC Habitat and 
Environmental	Protection	Advisory	Panel	also	identified	further	as-yet-unexplored	areas	where	deepwater	coral	discoveries	
are likely to be made .

Different arrays of threats to these and other key ecological elements are posed by each and every energy technology, 
especially at industrial scales.  Threats may be direct (i.e., from the installation, operation and maintenance of the 
technology itself), indirect (i.e., from cascading effects of those activities, including mediated through changes in 
development patterns) and/or accumulative (i.e., combining with other shifts in development patterns to threaten 
specific	elements	at	higher	levels).		Most	of	those	threats	are	analyzed	in	the	SAFMC	habitat	plan	(as	above)	and	the	
N.C. Coastal Habitat Protection Plan (as above). The SAFMC also issues occasional policy statements about the threats 
to EFH associated with various activities; one such policy statement was issued for energy (SAMFC, 2005; 
http://www.safmc.net/Portals/0/HabitatPolicies/SAFMCEnergyPolicyFinal05.pdf).

In	addition,	in	2002	the	N.C.	Marine	Fisheries	Commission	adopted	a	policy	that	fish	habitats	affected	by	commercial	
activities	should	require	both	informational	and	actual	mitigation	so	that	fish	populations	do	not	fall	below	their	habitat	
requirements.  While that instrument was a policy statement only, it creates an interesting way to view the coming 
reallocation	of	offshore	waters	from	fishing	uses	only	to	one	of	more	direct	and	potentially	competing	commercial	
activities.

One special challenge will be projecting industrial scale threats from early stage activities subject individually to analysis 
under the State Environmental Policy Act and the national Environmental Policy Act (NEPA).  While in theory such 
aggregate and accumulative impacts must be assessed both in individual NEPA and SEPA action, the scenarios under 
which	development	would	occur	are	difficult	to	predict,	and	deserving	of	detailed	analysis	in	their	own	right	(see	the	final	
report of the Legislative Panel).    Fair and objective comparisons among the suites of impacts of competing industrial 
scale energy operations have never been attempted for North Carolina waters, and are necessary for a full understanding 
of and comparisons among competing energy technologies, especially at an industrial scale.

In addition, human health and other important impacts that might not be mediated through habitat alteration associated 
with	each	of	the	various	technologies	(described	more	fully	below)	may	well	be	significant,	and	need	to	be	understood.		
Specifically,	differences	in	air	and	water	pollution,	including	local	and	regional	impacts	and	implications	for	global	
warming, but also both direct and indirect effects, must be considered when comparisons are made.  In  particular, 
net	emissions	of	fine	particulates,	carbon	dioxide	and	other	greenhouse	gases,	bioavailable	nitrogen	compounds	and	
toxicants should be evaluated and compared.  

The ever-shifting coastal environment will make these kinds of projection complicated – even before the effects 
of rising seas and intensifying storms and other directional changes underway in the North Carolina coastal and 
marine environment are considered – but they must be factored in.  Sorting out ecosystem and human health effects 
through cascading biogeochemical and trophic web alterations will take time and resources, and should be begun as 
soon as possible.
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ENvirONmENtaL cONSiDEratiONS FOr NEW ENErGy iNDuStriES iN OFFSHOrE WatErS
 At present, the Atlantic Ocean off of North Carolina is heavily used for a variety of social and economic uses, including 
commercial	fishing,	boating,	recreational	fishing,	recreational	diving	and	other	activities	related	to	coastal	tourism.		
In addition, the ocean provides an important venue for military training, shipping and transportation and other non-
industrial uses.  

 Together, these uses create an economic and social mosaic with an existing and projected environmental footprint, as 
those uses expand or contract through time, with changing populations and changing uses.  The current environmental 
management framework has been developed, in great detail, in response to these historical and current uses, and to 
protect the environmental legacy that sustains those uses.  North Carolina has made a heavy investment over recent 
decades to ensure that commercial and economic uses of the sea are compatible with those environmental needs.

 Creating a new energy industry – of whatever type or combination of types – would not only compete for space in the 
offshore waters, but also create a fundamentally different environmental “load” that would need to be managed through 
new or expanded governance systems if this careful balance between economic uses and the environment is to be 
maintained.

	Risks,	threats	and	management	needs	that	are	specific	to,	or	predominately	associated	with,	one	or	more	specific	energy	
technologies are enumerated in the pertinent sections below.  However, many potential impacts are common to most or 
all new energy industries, and are described here.

 Habitat alteration due to installation, operation, maintenance and decommissioning:  As with all development, 
potential environmental impacts depend upon “location, location, location.”  Sensitive ocean habitats – especially 
reefs and other hard bottoms but also living aquatic plant communities and others – could be affected by installation 
of hardware and related infrastructure, including cables and pipelines, especially in passage through shallow waters 
and wetlands near shore.  Construction disturbances from installation of energy-related facilities or from securing those 
structures	to	the	ocean	floor,	and	installation	of	pipelines	and/or	cables,	are	certain	to	have	negative	impacts	on	some	
habitats.  Such activity would require management, including avoidance of especially sensitive habitats, minimization of 
impacts on those habitats, and mitigation of unavoidable impacts, where feasible or required.  As with all such activities, 
avoidance	of	sensitive	habitats	is	the	best	option	for	limiting	this	type	of	damage.		Artificial	structures	under	the	water	
could provide habitats for certain kinds of marine organisms, and if done properly and in the right places, habitat 
enhancement	associated	with	these	structures	could	be	beneficial	to	at	least	some	marine	life	and	potentially	to	the	
ecosystem	as	a	whole.		On	the	other	hand,	structures	that	are	larger	than	surrounding	seafloor	relief	can	also	attract	
and	concentrate	fish	and	other	sea	life,	and	increase	vulnerability	to	fishing,	including	for	species	that	are	already	heavily	
fished	and	undergoing	rebuilding	to	required	population	levels.		Careful	management	of	fishing	levels	on	these	new	
structures	is	required	in	order	for	potential	benefits	to	be	realized.		

 cable and/or pipeline crossings of the coastal zone:  Under the most likely scenarios for new energy industries, there 
would be a new requirement to transport or transmit energy or energy-related products from the production sites to shore-
based	processing	or	transmission	facilities.		These	cables	and/or	pipelines	have	similar	implications	both	for	sea-floor	
disturbance and for impacts on the beaches and shorelines and associated coastal wetlands, depending on how many 
of those crossings are needed and where they are.  The likely impacts of such crossings, and protocols and procedures 
to minimize and mitigate their impacts, are well-known from similar activities here and elsewhere in the Southeast.  
The	aggregate	effect	of	pipeline	infrastructure	in	some	places	in	the	Gulf	of	Mexico	has	been	significant.		In	general,	
management systems to address those already exist, both at the state level (e.g., in the Coastal Habitat Protection Plan) 
and	at	the	federal	level	(e.g.,	through	essential	fish	habitat	provisions	of	federal	law	and	regulation),	although	additional	
resources would be required for effective management.  Depending on the actual development scenario that occurs, one 
potentially interesting option would be to consider consolidating these coastline crossings within or among new energy 
industries to minimize these effects.

GeneRal conceRns aboUT 
ocean eneRGY DeVeloPMenT
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GeneRal conceRns aboUT 
ocean eneRGY DeVeloPMenT

 Debris release from storm damage: Like all industrial installations in “hurricane alley,” energy facilities can be vulnerable 
to extreme storm events beyond their engineered capacity.  Debris shed from damaged or destroyed facilities could have 
negative impacts, especially on hard- bottom and live-bottom communities, and potentially on other human economic 
enterprises	like	net-based	fishing.

 minor toxicant releases: All mechanical installations involve the use of potential pollutants, including lubricants, organic 
solvents	and	hydraulic	fluids.	Occasional	leaks	or	accidental	spills	of	liquids	used	in	systems	are	likely,	even	if	well-
managed.		Any	impacts	could	be	minimized	through	the	selection	of	nontoxic	fluids,	well-planned	use	protocols,	careful	
monitoring, and adequate spill response plans and secondary containment features. Use of biocides to control growth of 
marine organisms may also be a source of toxic releases.

	Conflict	with	and	displacement	of	other	ocean	space	users: One of the greatest concerns related to installation of any 
new	significant	energy	industrial	facilities	in	the	North	Carolina	offshore	waters	is	the	potential	for	serious	conflicts	with	
other	ocean	users,	such	as	military	operations,	commercial	and	recreational	fishing,	recreational	boating	and	commercial	
shipping.  Careful selection of sites for energy devices and facilities – of whatever type – can minimize those effects.  Any 
negative	impact	can	potentially	be	mitigated	at	least	in	part	for	recreational	and	commercial	fisheries	and	recreational	
divers, if the structures provide additional biological habitats and are accessible, and also potentially to recreational 
divers	if	access	is	allowed.		Should	fishing	or	other	recreational	access	be	eliminated	over	considerable	areas	of	seafloor,	
those	areas	could	act	as	de	facto	marine-protected	areas.		If	energy	facilities	that	displace	fishing	are	carefully	sited,	the	
potential	exists	for	positive	impacts	on	stocks	of	reef	and	other	fishes.

 indirect and accumulative impacts: Like all coastal development, energy-related industries would have the potential to 
affect coastal environmental conditions associated with expanded or altered human populations needed to support that 
new	industry.		Clearly,	there	are	both	benefits	and	potential	risks	associated	with	these	induced	changes	in	population,	
and their cascading environmental effects.  Understanding these impacts – whether from energy or any other new 
industry – and then factoring those into environmental planning remains one of the greatest challenges in environmental 
planning and management.  Large-scale industrialization of the ocean off North Carolina and support facilities onshore 
would induce shifts away from the traditional use patterns, creating a mosaic of winners and losers that needs to be 
understood and managed.  At some scale, visual and noise impacts – and public perceptions of environmental impacts – 
could affect the current suite of economic and social uses of the coast.

 Worker safety: All heavy industry imposes new risks and liabilities for workers that can be – and must be – managed.  
There	could	also	be	altered	risks	associated	with	the	current	suite	of	ocean	uses	(especially	commercial	fishing)	with	the	
increased complexity of offshore uses.  

 Comparing the bottom-line environmental risks for each of the technologies described below is made complicated by the 
complexities	of	the	effects	involved,	and	the	need	to	assess	risks	associated	with	specific	development	scenarios	which	
are	difficult	to	anticipate.		
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oIl & naTURal Gas eneRGY ResoURces

iNtrODuctiON
The potential for oil and gas discoveries and the uncertainties concerning the amount of oil and gas that may exist are 
discussed in this section.  Without further seismic work and actual drilling of wells, it is impossible to know whether oil or 
natural gas or both exist offshore North Carolina in commercial quantities and, if so, the amount that might be discovered.  
The geology appears favorable for oil and gas formation.  The potential oil and gas occurs up to and more than 50 miles 
from the coast in deep water (greater than 1000 feet) beyond the continental shelf.  From a design and worst case 
operational environmental force standpoint (i.e., wind, wave and current), the area for potential oil and gas is not unlike 
that currently being exploited in similar water depths in the  Gulf of Mexico, Canada, and the North Sea.  There continue 
to be issues and concerns, where more knowledge is needed.

POtENtiaL OiL & GaS rESOurcES iN tHE atLaNtic cONtiNENtaL marGiN aND mariNE GEOLOGy
About 120 exploratory onshore wells were drilled for oil and gas in the outer coastal plain of North Carolina between 
1925 and 1998 (Coffey, 1977; Mattick and Libby-French, 1988; Reid, 2011). All of these holes were drilled into the 
marine sediments of Cretaceous age and younger (Fig. 4-5). The sediments are less than a few thousand feet thick over 
the Carolina Platform and thicken north into the Salisbury Embayment.  Only one exploratory hole drilled in the Salisbury 
Embayment at Cape Hatteras was drilled 10,044 feet deep (3,013 meters) through a thick section of marine sediments 
with Cretaceous sediments on top of crystalline basement (Fig. 4-1).  All coastal plain drill holes showed no oil or gas 
except nine that had minor, but non-commercial shows. Thus, these thin and young sediments have probably never 
received adequate maturation temperatures and pressures to cook the organic matter into petroleum. 

However, the marine sediment section thickens eastward across the continental shelf (Fig. 4-1) into the Baltimore Canyon 
and Carolina Trough (Fig 5-1). The deep water offshore basins (including the Georges Bank Basin in the north, Baltimore 
Canyon Trough, and Carolina Trough in the south) are essentially a continuous structural basin.  Notice the location (Fig. 
5-1) of the deep-water portions of the basins (dark green and western orange colored areas) relative to the shallowest 
black dashed line.  This shallowest black dashed line is the -200 meter bathymetric contour (-667 feet below mean sea 
level).  Most of the Georges Bank Basin and northern Baltimore Canyon Trough are located in shallower water that lies 
landward of the -200 meter contour, whereas the southern Baltimore Canyon Trough off of northeast North Carolina and 
the Carolina Trough are in much deeper water between the -200 and -2,000 meter (-6,670 feet) contours and extend a 
substantial distance east into water deeper than the -2,000 meter contour.

 



48

oIl & naTURal Gas eneRGY ResoURces

FIGURE 5-1

Geologic framework of the mid-Atlantic continental margin shows the following relevant features: Appalachian and Piedmont Provinces (pink), Coastal Plain 
Province (light green), exposed rift basins on land (black), rift basins buried beneath marine sediments (yellow), and deep-water offshore basins (dark green 
and western orange strip). The black dashed lines, from left to right, represent the -200 meter (-667 foot), -2,000 meter (-6,667 foot), and -4,000 meter 
(-13,333 foot) contour below mean sea level. Figure is modified from Grow and Sheridan (1988).

The ancient landmass that existed prior to opening of the Atlantic Ocean is shown in Figure 5-2 as the Appalachian 
(in red) and Piedmont (in orange) provinces. These are primarily ancient crystalline rocks and meta-sediments that formed 
long before the opening of the Atlantic Ocean. The Coastal Plain (in pink) and Continental Margin (in green) provinces 
represent the marine sediments deposited through the long formation history of the Atlantic Ocean (Fig. 5-2).  The initial 
sediments were fresh- and salt-water lake sediments deposited during the Triassic Period in land-locked basins (Fig. 5-2).
As	the	Atlantic	Ocean	finally	opened	enough	to	flood	the	rift	basins	during	the	Jurassic	Period	with	marine	waters,	
deposition	of	a	thick	sequence	of	marine	sediments	began	(coralline	limestone)	to	fill	the	deeper	basins	along	the	entire	
Atlantic margin (Fig. 5-2).  The oldest sediments that actually occur on the North Carolina Atlantic Coastal Plain are from 
the Cretaceous Period with increasingly thinner sequences of Tertiary sediments.  The overall sediment sequence ranges 
from 0 feet at the western edge of the coastal plain to over 40,000 feet (12,000 meters) in the center of the offshore 
basin.  The center of the offshore basin contains the thickest sections of Jurassic, Cretaceous, and Tertiary sediments 
(Fig. 5-2).
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  FIGURE 5-2

These two figures show the 180-million- year history of the Atlantic and Gulf continental margin. Panel A is a map that shows the distribution of the major 
provinces including the coastal plain (in pink) and the continental margin (in green). The red line in the continental margin separates the shallow continental 
shelf from the steeper continental slope. Panel B is a general geologic cross-section of the northern Baltimore Canyon Trough (along the heavy red dashed line 
in Panel A) based upon both seismic data and 32 drill cores that were obtained in this sediment basin. (Fig. 5-3)  Panel A is modified from the USGS, Panel B is 
modified from Sheridan (1989). 

Until now there have been approximately 50 exploratory wells drilled into the offshore U.S. Atlantic continental margin, 
but	no	petroleum	has	yet	been	produced	from	this	area.		However,	there	are	active	offshore	oil	and	gas	fields	from	similar	
Atlantic Margin deposits off of Nova Scotia, Canada (the Sable Field) and  Cuba.
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Within the U.S. Atlantic continental margin, there were 7 exploratory wells drilled in the Southeast Georgia Basin and 10 
exploratory wells drilled in the Georges Bank Basin between 1976 and 1982 (Fig. 4-1 & 5-2). All were dry holes.  About 32 
exploratory wells were drilled in the northern Baltimore Canyon Trough of the Salisbury Basin (off of New Jersey, Maryland 
and Virginia) for oil and gas between 1977 and 1983 (Fig. 5-3).  The thickest Jurassic section lies west and upslope of the 
-200 meter (-667 foot) bathymetric contour on the outer continental shelf and upper continental slope. All of these holes 
were drilled in less than -1,000 feet (-300 meters) water depths and were drilled into the Cretaceous sediments at depths 
of	less	than	16,000	feet	(-4,800	meters)	(Fig.	5-3).		Gas	was	encountered	in	five	of	the	wells	that	went	deep	enough	to	
encounter Jurassic age sediments.  The studies of Epstein and Clark (2009) demonstrated that “mature source rocks are 
present in the Baltimore Canyon Trough, but at depths exceeding the depths penetrated by most early exploratory wells.”  
All of their maturation data suggest that the potential for oil and gas actually occurs at deeper depths within the Jurassic 
age sediments.

FIGURE 5-3

Geologic map of the Salisbury Basin and the offshore northern Baltimore Canyon Trough (red star) shows drill well locations and the relation to the equivalent 
southern Baltimore Canyon Trough (north of Cape Hatteras) and the Carolina Trough (south of Cape Hatteras). Also indicated is the N.C. Coastal Plain (brown 
star) where 50 oil wells were drilled prior to the late 1970s and the deepest coastal plain hole drilled at Cape Hatteras (purple star). Map is modified from 
Prather (1991) in Epstein and Clark (2009). 
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No exploratory holes have been drilled in the outer continental shelf basins off of North Carolina to date.  Only remotely 
sensed seismic data (Schlee, 1981; Dillon and Popenoe, 1988) suggest that the geologic section is equally thick and 
composed primarily of deeper Jurassic age sediments similar to the northern Baltimore Canyon Trough and Southeast 
Georgia Embayment, where some drilling has been done (Figs. 5-2 & 5-3).  The known geology from drilling in the latter 
areas has been extrapolated into the southern Baltimore Canyon and Carolina Troughs based upon an equivalent seismic 
framework.  Therefore, there should be similar stratigraphy and organic matter with an oil and gas potential for North 
Carolina that would be comparable to that predicted in the other portions of the U.S. Atlantic margin basins.

In North Carolina, the Southern Baltimore Canyon Trough and Carolina Trough are situated on relatively steep slopes that 
average 7° to a maximum of 16° (USGS, 2010) (Fig. 5-4).  These areas are highly dissected by submarine canyons that 
are	eroded	deeply	into	the	margin	with	older	rocks	exposed	in	the	walls	and	bottoms	of	the	canyons,	reflecting	both	severe	
and active conditions of mass wasting. In addition, these slopes are geologically the most prone to major landslides and 
slumps (Fig. 4-2 & 5-4) along the U.S. Atlantic Margin (USGS, 2010).
 

FIGURE 5-4

Panel A. Map shows the distribution of landslides that have been mapped on the U.S. Mid-Atlantic Continental Slope from the Carolina Trough on the south 
to the Southern Baltimore Canyon Trough on the north. Map is based upon the USGS GLORIA data. Panel B. A schematic block diagram of the North Carolina 
Continental Margin shows the abundant submarine canyons that dominate the Continental Slope. Panel is from Newton et al. (1971). Panel C is a three-
dimensional block diagram of a portion of the Southern Baltimore Canyon Trough Continental Margin off of northeastern North Carolina. Panel C is from Driscoll 
et al. (2000) and is based on the USGS GLORIA side-scan sonar data. Notice in the lower foreground the Albemarle-Currituck slide that is 22 km long, 7-11 km 
wide, and over 300 meters thick (13.6 miles long, 4.3 to 6.8 miles wide, and over 984 feet thick). The purple stars indicate the location of the 10,044 feet-deep 
(3,063 meters) Cape Hatteras drill hole and the yellow stars indicate the approximate location of the formerly proposed offshore drill hole by Mobil and Chevron 
in the 1980s and 90s.
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In 1995 the US Minerals Management Service (U.S. MMS, 1995) estimated that the Atlantic continental margin contained 
a total of about 2.3 billion barrels of oil and 27.5 trillion cubic feet of gas.  In 2003 MMS estimated undiscovered 
technically recoverable oil and gas resources for the Atlantic margin to be 3.5 billion barrels of oil and 33.3 trillion cubic 
feet of gas.  These two estimates of potential petroleum resources represent somewhere between 121 to 184 days supply 
of oil (U.S. MMS, 2003) and 417 to 505 days of natural gas at today’s U.S. rate of consumption (approximately 19 million 
barrels of oil/day and about 66 billion cubic feet of gas/day), respectively (AGI, 2011; USEIA, 2011).  Carpenter and Amato 
(1992) summarized the potential for the Carolina Trough to be about 690 million barrels of oil (approximately 36 days’ 
supply for the U.S.) and 16.25 trillion cubic feet of gas (about 246 days’ supply for the U.S.).

Exploration for petroleum in ocean environments is an expensive and sophisticated undertaking. Exploration surveys and 
drilling are basically done by private companies.  Since the federal government owns and manages the outer continental 
shelf and its resources, the former U.S. agency (Minerals Management Service) and the present agency (Bureau of 
Ocean Energy Management, Regulation, and Enforcement) require the companies to deposit their data with BOEMRE 
when applying for oil and gas leases.  The primary source of data for the MMS and BOEMRE analyses is the data that the 
companies are utilizing to make their exploration decisions.  The exploration data for the Atlantic continental margin is old.  
Little new data has been collected because of the moratorium on offshore oil and gas exploration and development in the 
Atlantic.  Whatever data does exist in the public domain is available to the state of North Carolina at BOEMRE.

In order to make wise and long-term resource management decisions, it is critical that North Carolina and other Atlantic 
states investigate and review all new data that might exist and work with BOEM to evaluate the present resource potential 
off of North Carolina.  This level of education of North Carolina’s decision-makers is critical for determining whether to
allow oil and gas exploration to go forward, to ensure that adequate safeguards are in place, to require that the 
appropriate technological and environmental studies be done, and to help anticipate and plan for the associated onshore 
energy support industries.

A resource estimate is just an estimate.  Measuring and knowing the actual amount of oil and gas potential is dependent 
upon drilling the exploratory holes.  History demonstrates, that in most cases, the process of going from remotely sensed 
analyses to actual drilling generally represents a dramatic change in the potential resource.  Exploratory drilling can 
substantially increase or decrease the resource estimate.

Economic production of oil and gas is taking place in geologic basins, including  Southeastern Canada, the North Sea, 
Nigeria and Brazil, similar to those of the U.S. Atlantic margin. These geologic basins were created at similar geologic 
times and by the same processes that formed the Baltimore Canyon,  Carolina Trough, and Southeast Georgia Trough. 

HiStOry OF u.S. OFFSHOrE OiL aND GaS tEcHNOLOGy aND PrODuctiON
The	first	U.S.	over-water	wells	were	drilled	in	the	late	1890s,	but	these	were	either	attached	to	land	by	trestles	(in	
California) or drilled in canals in the marsh (in Louisiana).  Most consider the modern offshore industry as starting when 
the	first	well	was	drilled	beyond	the	sight	of	land	offshore	Louisiana	in	1947.		Since	then	more	than	50,000	wells	have	
been drilled in federal waters in the Gulf of Mexico.  Additional wells have been drilled in federal waters off California and 
many more in state waters off Alaska, California, Texas, Louisiana and Alabama.  Sixty-four percent of all active leases are 
in water depths greater than 1,000 feet.

There are approximately 3,600 structures in the Gulf of Mexico.  In 2009, production from these structures accounted for 
31 percent of total domestic oil production and 11 percent of total domestic, marketed natural gas production.  By 2009, 
80 percent of U.S. offshore oil production and 45 percent of U.S. offshore natural gas production occurred in water depths 
in excess of 1,000 feet, and the industry had drilled nearly 4,000 wells in greater than 1000 feet of water.  Over 700 wells 
have been drilled in the United States in over 5,000 feet of water, including some in water depths as great as 10,000 feet.

In	1962	the	first	wells	were	drilled	from	floating	drilling	rigs	with	sub-sea	blowout	preventers	in	300	to	500	feet	of	water.	
Almost all of the wells in over 1,000 feet of water have been drilled in the past 15 years. 

oIl & naTURal Gas eneRGY ResoURces
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tEcHNicaL StEPS iN DEvELOPiNG OFFSHOrE OiL aND GaS
The	development	of	any	specific	offshore	oil	and	gas	prospect	will	depend	upon	depth	and	knowledge	of	the	specific	
reservoir, water depth and physical location, regulatory considerations, available infrastructure, etc.  The following is a 
general description of the technical steps normally required.  It is generic and not meant to describe what would be done 
for	a	specific	prospect.		There	may	be	significant	uncertainties	uncovered	in	each	step	or	regulatory	considerations	that	
require additional data, and some of the steps may be done out of sequence or repeated in a slightly different manner 
based on new information.

 1.  understanding the Broad Geological Setting: In order for an oil or gas reservoir to exist there must be a source rock 
which	contained	at	one	time	sufficient	organic	matter	and	which	was	buried	during	its	geologic	history	at	a	sufficient	depth	
to have experienced the pressure and temperature necessary to form hydrocarbons.  Normally the hydrocarbons formed 
in the source rock will migrate upward over geologic time.  There must be a reservoir rock above the source level which 
is	porous	enough	to	contain	the	hydrocarbons,	permeable	enough	to	allow	the	hydrocarbons	to	flow	at	a	commercial	rate	
into a well which penetrates this rock and contains a structure which enables the oil and gas to concentrate by rising 
above the water in the pores of the rock.  For the trap to be effective there must be an impermeable layer above the 
reservoir	rock	which	traps	the	hydrocarbons	and	keeps	them	from	continuing	to	flow	upward	into	the	sea.		

Often there is both a source rock and a reservoir rock, but fractures or permeability in the shallower rock formations allow 
the hydrocarbons to escape over geological time.  When drilled, the reservoir rock will show that hydrocarbons were once 
present	but	are	no	longer	present	in	sufficient	quantities	to	flow	into	the	well.		At	the	present	time	it	is	estimated	that	one	
million	barrels	of	oil	flow	into	the	Gulf	of	Mexico	each	year	through	such	natural	seeps.

Evaluation of known nearby geology, analog locations around the world (e.g., understanding the geology of Angola helps 
understand the geology of Brazil), aerial surveys, and detection of natural seeps help determine if a broad area might be 
productive.  It is primarily this type of data which leads to the conclusion that oil and gas may be present offshore North 
Carolina.

2.   Seismic Evaluation: Once it is determined that an area may be prospective, typically a course seismic 2-D survey is run 
at	a	relatively	wide	spacing	to	better	understand	the	strata,	confirm	that	a	trap	mechanism	may	exist	and	identify	depth	to	
different layers.  This survey is carried out by a ship trailing an array of air guns.  The time it takes for the pressure pulses 
generated	by	the	air	guns	to	be	reflected	by	the	interfaces	between	the	various	layers	of	rock	and	received	at	the	surface	
is measured.  A guess must be made of the speed of sound as it travels through each of the rock layers to interpret the 
depth	to	any	single	layer.		The	strength	of	the	reflections	also	contains	information	which	can	be	used	to	better	understand	
the geologic age of the layers, and sometimes whether hydrocarbons might be present.  The interpretation of this data is 
quite complex, and the various oil companies have proprietary techniques and computer programs to do so.  This results 
in a range of understandings between oil companies of the potential of any given area. 

Individual oil companies can elect to “shoot” an area, or a seismic company may “shoot” an area and then sell the data 
multiple times to interested parties.  In the U.S. any seismic data obtained must be furnished to the Department of the 
Interior.

If	a	specific	location	is	identified	with	the	broad	2-D	seismic	often	3-D	or	much	more	closely	spaced	2-D	seismic	is	then	
run to better understand the geology and especially the structure of the potential reservoir and trapping mechanism.  
However, even with modern 3-D seismic the state of information as to the presence of hydrocarbons in commercial 
quantities is at best an educated guess.

3.   Exploratory Drilling:	The	next	step	is	to	drill	the	specific	prospect	identified	by	seismic.		In	deep	water	a	floating	drilling	
rig with crew will cost about $500,000 per day, and it will take anywhere from 30 to 60 days to drill and test the well.  
Total well cost including support services, casing, cement, etc., is about $50 million to $100 million.  

oIl & naTURal Gas eneRGY ResoURces



54

A	Mobile	Offshore	Drilling	Unit	(MODU)	is	used	which	is	either	a	floating	ship-shaped	vessel	or	a	semi-submersible	
(pontoon supported space frame with the bottom pontoons under water connected to the deck above by large circular 
columns leaving a relatively free area for waves to pass through).  These units are designed to drill and test wells only and 
do not have permanent production capabilities.  They are typically kept on location by thrusters which can rotate and turn 
at variable speeds based on commands from an onboard computer and thus require no mooring chains.  There will be 
between 125 and 200 people on board at all times.

If the well is deemed “dry” (i.e., no commercial show of hydrocarbons) it is plugged and abandoned.  However, even a dry 
hole may provide valuable information as to depth to various formations, the quality of the rock, and other geologic clues 
which can lead to re-interpretation of the seismic and a better understanding of whether to abandon the prospect or drill 
a follow-up exploration well.  It is not uncommon in a new geological province, such as North Carolina, to have several dry 
holes, each of which provides better clues for seismic interpretation, before a discovery is made.  A good example is the 
North Slope of Alaska, which was abandoned as prospective by several oil companies due to a string of dry holes before 
Prudhoe Bay was discovered by BP.

If the well is a “discovery,” one or more additional wells may have to be drilled to delineate the extent of the discovery (to 
prove	commerciality).		The	first	well	will	be	temporarily	abandoned	before	the	rig	moves	on	to	drill	the	confirmation	wells.		
Because of prior rig commitment schedules or the time required to use the new data to better understand the extent of 
the	reservoir	and	plan	the	next	well,	drilling	of	the	confirmation	well	or	wells	may	begin	right	away	or	there	may	be	a	delay	
of several months .

The	discovery	well	and	any	confirmation	wells	may	be	temporarily	abandoned	so	they	can	be	eventually	utilized	as	
producing wells or they may be permanently abandoned and new “development” wells drilled once the permanent 
production facilities are installed.

4.  conceptual Studies: All the information gathered to this point is then utilized to create a reservoir computer model and 
do	conceptual	studies	to	develop	the	most	economical	way	to	produce	the	fluids.		Every	well	contains	some	amount	of	a	
mixture of gas, oil, and water when produced to the surface as a result of pressure and temperature changes.  The ratio 
of one to another greatly affects the type and size of equipment needed to treat the oil and gas for sales and the water 
for	re-injection	or	disposal	to	the	sea.		This	ratio	--	the	chemical	composition	of	the	fluids,	the	pressures	and	temperatures	
over the life of the producing wells -- varies from one reservoir to another. It can only be approximated from the samples 
and testing done during exploration drilling and the modeling of changes that will take place in the reservoir as it is being 
produced.  

Once again these models are educated guesses based on the data available at the time.  As new wells are drilled and 
produced more data will become available, the reservoir simulations will have to be adjusted, and the production facilities 
modified.		Part	of	the	art	of	the	conceptual	studies	is	to	create	a	production	scheme	which	is	robust	enough	to	minimize	
the	modifications	and	allow	for	some	modifications	to	be	made	offshore	without	being	prohibitively	expensive.

The conceptual studies can cost anywhere from $500,000 to $50 million, depending on complexity, and can take 
from	one	month	to	two	years.		The	study	determines	the	type	of	production	scheme,	production	facilities	definition	and	
economic analysis leading to a decision to proceed.

 5.  Development Wells: Once a decision is made to proceed with development and a production scheme is decided upon, 
additional development wells may be needed to fully exploit the reservoir.  Zero to 20 additional development wells may be 
needed.

These can be drilled with a MODU and completed subsea.  Depending on the production scheme, it may be more 
economical	to	wait	for	a	floating	facility	to	be	installed	and	drill	the	development	wells	from	a	drilling	rig	mounted	on	
the	floating	facility.		Floating	facility	drilling	rigs	are	considerably	cheaper	than	MODUs	as	the	flotation	is	provided	by	the	
floating	facility.
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6.  Production Facilities: As part of the conceptual studies, preliminary designs and cost estimates of production systems 
will	be	preformed.		Once	a	production	system	has	been	defined	by	the	conceptual	studies	it	is	necessary	to	design	the	
surface production facilities.  This will include:

a. Equipment for bulk separation of gas from liquid and oil from water.  

b. Equipment to treat the oil with heat and chemicals, measure it for sale and typically pump it into a pipeline. 

c. Equipment to remove small amounts of dispersed oil (100 to 1000 parts per million) which are still in the water   
	 after	bulk	separation	using	hydrocyclones	and/or	gas	flotation	and	discharge	it	into	the	sea	or	inject	it	into	 	 	
	 disposal	wells.		Sometimes	filtration	is	needed	before	the	water	can	be	injected.		

d. Equipment to compress the gas for sale or re-injection into wells, and dehydrate it (normally by contact with   
	 tri-ethylene	glycol-	similar	to	the	anti-freeze	used	in	cars).		If	the	gas	contains	contaminants	like	hydrogen	sulfide		 	
 or carbon dioxide an amine unit or membranes will be used to treat it to levels acceptable for sales.

e. Facilities, as natural gas comes ashore, for potential petrochemical and fertilizer industries.

f. Utility and maintenance systems and

g.	 Safety,	fire	fighting	and	life	support	systems.

A typical offshore production facility will take from 20,000 square feet to 150,000 square feet (0.5 to 3.5 acres). Double 
this amount of space would be used onshore where single-level rather than double-level construction could be used.  The 
design of the production facility will cost $1 million to $25 million and take 6 months to 18 months.  It will take 12 to 24 
months	to	build	the	facility.		Cost	will	depend	upon	specific	design	and	location.

7.   Production Scheme: While the production facilities are being designed and built, the rest of the production scheme will 
also be designed and built.  Various schemes are possible depending on the results of the conceptual studies.  Natural 
gas coming on shore could present the basis for setting up a petrochemical industry.  The most common are described in 
broad outline below:

a. Subsea development: The producing and water or gas injection wells can be completed on the ocean bottom with
	 subsea	trees	(i.e.,	the	series	of	on-off	valves	which	allows	flow	into	or	out	of	the	tubing	or	the	various	annular	
	 spaces	between	casings).		The	wells	flow	in	multi-phase	(oil,	water	and	gas)	flowlines	to	a	surface	location	on	a	
	 floating	facility,	shallow	water	fixed	platform,	or	onshore.		An	umbilical	from	the	surface	location	controls	the	wells.		
 The production facilities are at the surface location.

 Subsea facilities, especially for gas wells, are common around the world.  As of today the deepest water subsea   
 development is in 9000 feet of water in the Gulf of Mexico and the longest tie-back to surface facilities    
 is 100 miles offshore Norway.  Subsea completions (not including the surface facilities) can cost from $1 billion to   
 $3 billion and take 1 to 2.5 years to install. 

b.	 Floating	Production	Storage	and	Offloading	(FPSO)	Facility:	Typically	an	FPSO	is	a	ship-shape	vessel	which	is	either	
	 moored	in	a	fixed	position	or	connected	to	a	turret	which	allows	the	FPSO	to	swing	in	a	360-degree	arc	to	position	
	 itself	like	a	weathervane.		Flowlines	from	subsea	wells	are	connected	to	the	FPSO	by	flexible	pipes	which	are	
 designed to allow for the ship’s movements. The surface production facilities are installed on a frame over the 
	 deck.	Oil	is	stored	in	the	hull	and	periodically	offloaded	to	a	shuttle	tanker.

 Normally it is not possible to drill development wells from an FPSO although there is one exception to this rule 
 offshore Africa.  The cost of an FPSO with wells and production facility is $3 to $4 billion, and it will take 1.5 to 3 
 years to install once it is designed.  Typically the operating staff will be 100 to 200 people.

c.	 Tension	Leg	Platforms,	Spars,	and	Semi-Submersibles:	If	the	oil	is	to	be	sold	by	pipeline,	other	types	of	floating	
 structures can be installed, including tension leg platforms (TLP), spars, and semi-submersible.  These have the 
	 added	benefit	of	being	capable	of	design	to	include	a	drilling	rig.

  Costs are similar to an FPSO.
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8.  Pipelines: If an FPSO is installed, most likely the oil will be sold into the shuttle tanker and no oil pipeline is needed.  
Most likely the gas will be re-injected because it is not economical to sell or to help maintain reservoir pressure and thus 
increase the recovery of the oil in place.  However it is possible to have oil and/or gas pipelines leave the FPSO and go 
to a shallow water platform on shore.  TLPs, spars and semi-submersibles will typically have an oil pipeline and/or a gas 
pipeline which eventually has to go to shore.

Pipelines are normally buried in less than 200 to 300 feet of water, and beach crossings are horizontally drilled 
eliminating the need for dredging near the beach.  There will also be a drilled crossing on the bay side of the barrier island 
and one where the pipeline comes onshore.

On the barrier island there will probably be an above-ground valve station to allow isolation of the segments of the pipeline 
but no facilities.  Onshore at some point a gas pipeline will need a compressor booster station (typically electric motor 
driven centrifugal compressors in buildings).  Similarly an oil pipeline will need a pump station which will consist of one or 
more tanks and electric motor driven centrifugal pumps in a building.

9.  construction, maintenance and Operations: During construction, maintenance and operations, supplies and materials 
will be necessary.  These will be provided from the nearest port which is big enough for an offshore supply boat (about 
the	size	of	a	deepwater	fishing	vessel)	with	enough	land	available	to	support	a	supply	base,	warehouse	and	helicopter	
support facility.  Much construction of offshore rigs, for example, will likely take place at foreign ports.  During drilling or 
operations phases, there will be a crew of 100 to 200 people offshore.  Two crews are needed to account for days off.  For 
simultaneous drilling and production activities there will be double this number to support.  Most of these workers, as well 
as those necessary to man the bases, will come from within driving range of the onshore bases.

As	the	reservoir	changes	and	modifications	are	needed	to	the	production	facilities,	there	will	be	the	need	for	fabrication	
and welding facilities at the onshore base as well as facilities for manufactures to warehouse and support their offshore 
equipment.		The	benefits	in	having	these	located	as	close	to	operations	as	possible	can	be	seen	by	the	fact	that	there	are	
five	such	bases	along	the	Louisiana	coast	(Venice,	Port	Fourchon,	Morgan	City,	New	Iberia	and	Lake	Charles).		

10.  Product Disposition: If oil is transmitted by pipeline to shore, it would most likely be piped directly to an existing 
refinery	or	crude	oil	pipeline	system.		Due	to	the	nation’s	need	for	crude	oil	to	feed	existing	refineries,	it	is	not	likely	that	
this	crude	will	form	the	feedstock	for	a	new	refinery	complex.		

If	crude	and	condensate	production	is	too	low	to	economically	justify	a	pipeline	for	transport	to	a	refinery,	the	crude	from	
the pipeline could be delivered to a terminal for marine, train or truck transport.  Marine, train or truck transport is not 
considered	likely	from	an	oil	field	discovery,	as	significant	crude	production	would	be	required	to	justify	development	of	the	
offshore resource as well as to payout the pipeline to shore.  

If	a	gas	field	is	discovered	and	production	is	delivered	directly	from	the	wells	in	multiphase	pipelines	to	an	onshore	
separation facility, it is possible that production of condensate (hydrocarbon liquids condensed from natural gas) could be 
low enough to make marine, train or truck transportation an economical solution.

Gas delivered by pipeline to shore, either through a multiphase or a separate gas pipeline, would be connected by pipeline 
into an existing interstate or intrastate pipeline system.  The availability of new supplies of natural gas for use as a 
chemical feedstock could lead to the development of  chemical process plants.  Such plants could produce products such 
as ammonia, fertilizer, and the building blocks of various plastics.

11.   Decommissioning and abandonment: At the end of its life any facility will need to be decommissioned and 
abandoned.  Rules and regulations exist for decommissioning and abandonment of offshore installations and pipelines.  
Wells	have	to	be	plugged	(cemented)	and	abandoned	to	a	specified	depth	below	the	sea	floor	so	as	not	to	interfere	with	
other	uses	of	the	sea	and	not	to	provide	conduits	for	flow	between	strata.		No	wellheads	or	other	pipes	can	be	left	sticking	
up	above	the	sea	floor.		Floating	facilities	will	either	be	refurbished	and	reused	at	another	site	somewhere	in	the	world,	or	
taken to shore for salvage.  
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The	facilities	needed	for	removal	of	equipment	from	a	salvaged	floating	facility	are	similar	to	those	needed	for	fabrication	
of new facilities, so it is unlikely that the salvage operation would be carried out in North Carolina.  Individual pieces of 
equipment can be restored and reused, used as scrap metal in making new steel, or sent to a disposal facility.  The states 
of Louisiana and Texas encourage oil companies to clean and remove equipment from offshore platforms and then deliver 
the	structure	in	one	or	more	pieces	to	a	approved	artificial	reef	location.			Both	active	oil	and	gas	related	structures	or	
artificial	reefs	built	from	decommissioned	structures	can	provide	habitat	benefits,	if	managed	appropriately.

Pipelines are abandoned in place by displacing all the hydrocarbons, “pigging” the line (using pressure to push spheres 
and	specialized	scrappers	from	one	end	of	the	pipeline	to	the	other)	to	clean	it,	filling	the	line	with	seawater	with	corrosion	
inhibitors, and capping both ends. 

BENEFitS
Of the offshore energy sources discussed in this report, oil and gas have the potential of providing the greatest amount 
of energy using current technology that can be captured at the most economical cost, but with the potential for greatest 
environmental and socioeconomic impact.  This may change as external socioeconomic and environmental and human 
health impacts are considered further.  Oil and gas would also have the least amount of spatial occupation of the surface 
of the ocean.

If potential federal legislation would allow Atlantic states to share in revenues, as currently in the Gulf of Mexico, there is 
potential revenue to the state government of North Carolina from bonus, rental and royalty payments.  Louisiana currently 
receives 27 percent of this revenue.  In North Carolina production from oil and gas can amount to $2 to $12 billion in 
direct royalties to state government over the lifetime of the reserves (from $66 million to $400 million a year).
In 2010 the offshore oil industry accounted for direct employment of 150,000 people nationally.  Most of these require 
the skill sets of those experienced in the marine, construction, and maintenance of heavy machinery industries.  Oil and 
drilling	company	engineers	normally	come	from	throughout	the	United	States,	but	those	states	active	in	oilfield	operations	
(Louisiana, Texas and Oklahoma) predominate.  Facilities and civil engineers come from engineering companies that 
are active in the process industries.  Most of the operation and maintenance personnel will come from local areas and 
overtime, operational and maintenance supervisors can be trained from the local workforce.

No	independent	studies	have	been	conducted	to	assess	the	economic	benefits	of	oil	and	gas	exploration	and	
development in the Atlantic for North Carolina or other Atlantic coastal states.  The U.S. Department of the Interior has 
sponsored numerous socio-economic studies of the Gulf of Mexico region to identify and measure the results of offshore 
production on states and communities impacted by offshore developments along the Gulf coast.  They have generally 
found	a	significant	positive	impact	on	standard	of	living	but	a	negative	impact	on	the	small	community	Cajun	culture	
which is slowly being merged into the dominant culture.  Natural gas production could serve as a feed stock to support 
development of a North Carolina fertilizer or petrochemical industry; in addition, it might provide natural gas for areas not 
currently being served.

cONcErNS
Oil pollution from spills as well as normal drilling and production operations is a major concern.   Operational spills can 
occur during transportation (supply boats, pipeline breaks, transferring liquids from supply vessels, etc.), from equipment 
leaks where the required containment devices are not adequate, and by inadvertent opening of valves at the wrong time.

In 1969 a major blowout and spill occurred at a Union Oil well in federal waters in the Santa Barbara Channel offshore 
California which resulted in considerable oil coming ashore.  As a result of this incident, the federal government’s 
inspections and regulations were reorganized and strengthened. Until the BP Macondo well blowout in April 2010, there 
were	no	significant	incidents	at	offshore	wells	leading	to	significant	volumes	of	oil	coming	ashore	from	U.S.	operations.	

However, several notable blowouts have occurred in other countries, including one in June 1979, when Pemex’s Ixtoc I 
exploratory well located about 50 miles off the Yucatan Peninsula blew out and was not brought under control until March 
1980, releasing over three million barrels of oil off the coast of the Mexican state of Campeche.  In 2009, the Australian 
Montara well in the Timor Sea blew out and was not brought under control for more than 10 weeks, releasing oil into the 
open ocean and forming a thin sheen covering up to 10,000 square miles.
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In May 2010 the Department of the Interior reported that prior to the BP Macondo blowout, there were 125 oil spills of 
50 barrels or more due to all activities over the past 30 years from U.S. federal waters, totaling about 27,000 barrels.  
During the same period, 12.9 billion barrels of oil were produced.  However, a single catastrophic spill like the current 
BP Macondo one can vastly exceed the impacts of typical spills and needs to be considered a possibility no matter how 
remote.

Water pollution can also be a problem due to normal operations.  Currently U.S. regulations allow producers to discharge 
produced water to the sea as long as it is tested for and meets certain toxicity tests and contains less than 29 parts per 
million	of	oil	(0.0029	percent)	and	is	sufficiently	far	from	shore.		Over	the	past	40	years	the	Department	of	the	Interior	
and U.S. Environmental Protection Agency have conducted research to arrive at these criteria, but there are always 
opportunities	for	further	study	in	the	Gulf	of	Mexico	and	for	site-specific	studies	taking	into	account	the	differences	
between the North Carolina and Gulf of Mexico environments.

Releases of oil and natural gas through natural geologic seeps, potential offshore production and transportation from 
potential offshore production sites could have an impact on the coastal area environment and economies.

Air	pollutants	are	emitted	from	boat	traffic,	burning	of	natural	gas	to	provide	electricity,	venting	of	hydrocarbons	during	
process upsets, and other activities.  These impacts have been studied in the Gulf of Mexico but would need to be 
evaluated and modeled for the Atlantic. The U.S. Environmental Protection Agency has recently proposed new rules to 
regulate emissions from oil and gas development. 

Noise, lights and construction activities can also create environmental impacts.  These have not been experienced as 
major concerns in the Gulf of Mexico but would need to be evaluated in the Atlantic. 

Natural gas (methane) is a potent greenhouse gas.  Releases of methane and burning both natural gas and oil increase 
emissions of greenhouse gases into the atmosphere and contribute to climate change and sea level rise.  In its March 
2010 North Carolina Sea Level Rise Assessment, the state Coastal Resources Commission’s Science Panel on Coastal 
Hazards recommended that North Carolina plan for a one meter (3.3 feet) rise in sea level by 2100 (www.dcm2.enr.state.
nc.us/Hazards/slr.html).  Thus if development of oil and gas offshore North Carolina increases and contributes to lowering 
global prices, but there is an increase in the world’s use of coal, oil and gas to provide energy, this development could 
contribute to climate change.  In addition, there is the potential for a variety of employment and other impacts, as well as 
the	potential	impact	of	a	spill,	that	could	end	up	disrupting	tourism	and	the	fishing	sectors.

NOrtH carOLiNa’S cONcErNS 
Questions	of	safety,	environmental	protection,	and	economic	benefits	of	offshore	energy	development	in	North	Carolina	
are not new.  North Carolina may have developable oil and natural gas resources, but has been concerned with 
environmental	protection	and	the	benefits	to	North	Carolina	each	time	it	has	been	presented	with	a	request	to	move	
forward.  These past studies provide an historical context for offshore oil and gas development in the state.  In addition to 
the	state-specific	studies,	national	examination	of	oil	and	gas	science	and	policy	also	are	relevant	to	a	complete	review	of	
the offshore energy landscape.

In 1992 and 1998, North Carolina and national scientists reviewed leasing and drilling proposals for the purpose of 
understanding	the	impacts	from	oil	and	gas	exploration	on	North	Carolina.		Many	of	the	studies	conducted	were	specific	to	
two lease tracks, but the overarching questions related to environmental and socioeconomic development are relevant to 
any offshore-energy proposal. 

North	Carolina	Environmental	Science	Review	Panel	Report
The North Carolina Coastal Area Management Act of 1974 and the Federal Coastal Zone Management Act of 1972 work 
together to ensure consistency between state and federal actions in coastal areas.  Federally licensed activities must be 
consistent with the N.C. coastal management plan, and the Division of Coastal Management must issue a consistency 
concurrence for the federally licensed activity to proceed.  In 1988 Mobil proposed to drill for natural gas and oil in a 
lease block called Manteo Block 467.  In 1990 the Division of Coastal Management found the proposed drilling to be 
inconsistent	because	of	insufficient	information,	modeling,	and	research.		With	the	support	of	Gov.	Jim	Martin,		Congress	
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passed and President George H. W. Bush signed the Outer Banks Protection Act (OBPA) as part of the Oil Pollution Act of 
1990 (PL 101-380).  The Oil Pollution Act was enacted after the Exxon Valdez spill in Prince William Sound in Alaska in 
1989. U.S. Rep. Walter Jones, Sr. (D-1st District) sponsored the bill.
The OBPA established the North Carolina Environmental Science Review Panel (NCESRP) for the purpose of providing the 
US	Secretary	of	the	Interior	with	findings	and	recommendations	about	the	physical,	ecological,	and	socioeconomic	impact	
on North Carolina’s coast from proposed drilling activities on the Outer Continental Shelf (OCS). Secretary Manuel Lujan 
and Gov. Martin appointed Dr. John Teal of Woods Hole Oceanographic Institute, Dr. John Costlow of the Duke University 
Marine Lab, Dr. Kenneth Brink of Woods Hole, Dr. Charles Peterson of the Institute of Marine Sciences at the University of 
North Carolina at Chapel Hill, and Dr. Mike Orbach of East Carolina University (now at Duke) to the NCESRP.  Dr. Costlow 
chaired the panel. 

The NCESRP’s explicit purpose was: “(1) assessing the adequacy of the available physical, oceanographic, ecological, and 
socioeconomic	information	to	enable	the	Secretary	[of	the	Department	of	Interior]	to	fulfill	his	responsibilities	under	the	
Outer Continental Shelf Lands Act and (2) identifying any additional information deemed essential to enable the Secretary 
[of the Department of Interior] to carry out these responsibilities.” (NCESRP 5)  In January 1992, the NCESRP released 
its	report	reviewing	the	available	science	and	making	recommendations	for	additional	study	specific	to	the	request	for	an	
exploratory well in Manteo Area Block 467 and more general review of information pertinent to all North Carolina.  The 
report	concluded	that	the	information	available	at	the	time	was	“not	sufficiently	quantitative	or	process-oriented	to	provide	
an adequate understanding of potential impacts to such [oil and/or gas] development.  Socioeconomic information for all 
phases of developmental activity ranges from inadequate to nonexistent.” (NCESRP 7) 

The	NCESRP	concluded	that	there	was	insufficient	information	related	to	water	flow	over	the	Outer	Continental	Shelf.		The	
panel was unable to determine whether oil from a spill would concentrate along the Gulf Stream front and how oil would 
disperse	away	from	the	proposed	drill	site.		Following	a	hypothetical	oil	spill	to	the	surf	zone,	insufficient	information	
existed to determine the behavior of oil in North Carolina’s inlets, estuarine systems, and around barrier islands.  In 
general, the available physical oceanographic information was inadequate with respect to accidents and distribution of oil 
spills.

Looking	at	the	existing	ecological	data,	the	NCESRP	determined	that	there	was	insufficient	information	to	understand	
the	impacts	of	an	oil	spill	as	well	as	a	lack	of	basic	understanding	about	the	ecosystem.		The	panel	identified	four	areas	
of	deficiency:		“(1)	the	role	of	ocean	physics	in	determining	the	reproductive	success	of	fish	and	shellfish	in	this	region,	
(2) inventories of seabirds present and the mechanisms controlling their abundances, (3) the distributions of cetaceans 
and turtles, especially for the threatened and endangered ones; and (4) particularly for the area south of Cape Hatteras, 
information	concerning	primary	and	secondary	production.”	(NCESRP	9)		The	NCESRP	identified	specific	questions	for	
additional research before permitting drilling at Manteo Block 467 and expanded research questions before permitting 
drilling for the North Carolina Outer Continental Shelf in general.

In 1998 Mineral Management Service (reorganized in 2010 as the Bureau of Ocean Energy Management, Regulation 
and Enforcement [BOEMRE]) convened a technical workshop to reconsider drilling in Manteo Block 467 and Block 510, 
including	revisiting	the	research	questions	identified	by	the	NCESRP	and	sharing	technical	and	scientific	knowledge	
related to drilling in the North Carolina Outer Continental Shelf.

The	1998	technical	workshop	discussed	the	development	of	additional	scientific	information	related	to	the	physical	
oceanography, the ecology, and the socioeconomics of drilling in the North Carolina Outer Continental Shelf.  Research 
at the time focused on the North Carolina Outer Continental Shelf’s complex physical oceanography, the high animal 
densities	and	rugged	ocean	floor,	as	well	as	the	changing	socioeconomic	environment.		Despite	completion	of	additional	
studies,	workshop	participants	identified	the	same	areas	for	additional	research	as	the	NCESRP	had	in	1992.		For	
example, unanswered physical oceanography questions included the “ability to predict oil spill trajectories in the region, 
ability of drill rigs to withstand tropical and subtropical cyclone forcing, ability of drill ship to evacuate site during genesis of 
Atmospheric Bombs, [and] role of physical oceanography in biological productivity.” (MMS 31)
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Researchers investigating socioeconomic impacts, including impacts to the travel and tourism industry and recreational 
and	commercial	fishing	industries,	explained	the	significant	research	efforts	post-NCESRP	recommendations.		They	note,	
however, that by 1998 the initial research was dated, some important data elements were not included in the original 
study, the initial study did not conduct an impact assessment, and no monitoring program was established.  (MMS 66)  
The	researchers	recommended	that	these	information	deficiencies	be	addressed	prior	to	activity	on	the	North	Carolina	
Outer	Continental	Shelf.		Finally,	while	some	specific	questions	about	the	North	Carolina	Outer	Continental	Shelf	have	
been answered, broad questions remained, including impacts from drilling and production, the impact of temporary and 
permanent structures, the effect of noise, and impact of lights on biologic communities. (MMS 79)

Many	of	the	issues	and	questions	identified	by	NCESRP	in	1992	and	by	other	researchers	in	1998	have	not	been	
addressed because of congressional moratoria (expired in 2008) on leasing offshore lands for oil and gas development 
in the Atlantic Ocean and lack of resources to pay for research, monitoring and modeling.  No comprehensive look at the 
science,	risks	and	benefits	of	offshore	oil	and	gas	development	in	the	North	Carolina	Outer	Continental	Shelf	has	been	
completed.

BP Oil Spill commission report
In 2008 gas prices started to rise, prompting Congress and President George W. Bush to evaluate the opportunities for oil 
and gas exploration on the Outer Continental Shelf.  The federal moratoria on leasing offshore oil and gas resources in the 
Atlantic expired and prompted reconsideration of developing oil and gas resources in the North Carolina Outer Continental 
Shelf. 

On April 20, 2010, in the midst of the debate, the BP Macondo well blew out, sank Transocean’s Deepwater Horizon 
rig, killed 11 crew members, spilled approximately 4.9 million barrels of oil into the Gulf of Mexico, and caused the 
largest offshore oil spill in U.S. history.  In the aftermath of the tragedy,  President Barack Obama created the National 
Commission on the BP Deepwater Horizon Oil Spill and Offshore Drilling, an independent, nonpartisan entity, to investigate 
and	analyze	the	causes	of	the	disaster	and	to	provide	recommendations	to	address	any	shortcomings	identified.		The	
President appointed former U.S. Sen. Bob Graham of Florida and former U.S. EPA Administrator Bill Reilly to co-chair the 
Oil Spill Commission.  The commission released its report on Jan. 11, 2011.

The Oil Spill Report (www.oilspillcommission.gov) details the events leading to the BP Macondo oil spill and outlines a 
series of reforms and recommendations.  The Oil Spill Commission thoroughly investigated all the multiple failures that led 
to the spill and recommended a comprehensive overhaul of the regulations, the culture, and the science related to oil and 
gas exploration and development.  While not all of the Oil Spill Commission’s recommendations are directly relevant to 
North	Carolina’s	concerns,	the	scope	of	the	recommendations	indicates	specific	federal	and	state	oversight	and	industry	
practices which must evolve to reduce the risks associated with offshore energy development. 

The recommendations and reforms are far-reaching and affect every aspect of offshore drilling.   North Carolina should 
vigorously encourage Congress, the administration, the Department of Interior, and the oil and gas industry to effectively 
implement the Oil Spill Commission’s recommendations and reforms before opening the Outer Continental Shelf to drilling 
and other activities that could permanently damage its environment and economy.

The Oil Spill Commission acknowledges that offshore drilling will become more complex and entail greater risk as 
the industry moves into new, deeper, unexplored areas.  The recommendations consider the evolution of oil and gas 
exploration as well as the shift in regulatory culture that must happen in order for government oversight to keep pace 
with the changing nature of the industry.  The recommendations are intended to improve safety for offshore operations, 
safeguard the environment,  improve oil spill response and containment, and fully address compensation, impacts and 
restoration resulting from a major spill.  

oIl & naTURal Gas eneRGY ResoURces
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improve Safety of Offshore Operations: The	Oil	Spill	Commission	identified	many	challenges	diminishing	offshore	
operations safety.  “But given the deep-rooted problems that had existed at the [MMS] before the spill occurred, and the 
near certainty that the oil and gas industry will seek to expand into the ever more challenging environments in the years 
ahead, a more comprehensive overhaul of both leasing and the regulatory policies and institutions used to oversee the 
activities is required.  The necessary overhaul, to be successful, must address three core issues:

1. reducing and managing risk more effectively using strategies that can keep pace with a technologically complex and   
 rapidly evolving industry, particularly in high-risk and frontier areas;

2.  assuring the independence and integrity of government institutions charged with protecting the public interest; and

3.  securing the resources needed to provide a robust capability to execute the leasing function and regulatory    
 oversight.”  [Oil Spill Recommendations 2]  The recommendations include:

•	 The oil and gas industry should commit itself to safety and increase investments in safety-related research    
  and development.

•	Congress should create an independent safety agency within the Department of the Interior.

•	 The Department of the Interior should update drilling regulations and enforcement to be at least as stringent as   
  regulations in peer oil-producing nations.

Safeguard the Environment and Economy: The Oil Spill Commission reviewed the environmental damage caused by 
the  incident and focused its recommendations on the applicability of the National Environmental Policy Act (NEPA) to 
offshore leasing and the adequacy and need for sound science and interagency consultation to improve offshore resource 
management. (Oil Spill Recommendations 18)

•	Congress	and	Interior	should	create	a	distinct	environmental	science	office	with	specific	responsibility	to	assess	
 environmental protection.

•	Congress should amend the Outer Continental Shelf Lands Act to provide the National Oceanic and Atmospheric   
 Administration with a formal consultation role to strengthen science and interagency consultation in the decision-  
 making process.

•	 The	oil	and	gas	industry	and	the	government	should	increase	scientific	and	technical	research	in	all	areas	related		 	
 to offshore drilling.  The oil and gas industry should pay fees to fund environmental science and regulatory review.

improve Oil Spill response and containment: The	Oil	Spill	Commission	identified	three	major	gaps	in	emergency	
planning	and	preparedness	for	a	major	spill:		“(1)	the	failure	to	plan	effectively	for	a	large-scale,	difficult-to-contain	spill	
in	the	deepwater	environment	or	potentially	in	the	Arctic;	(2)	the	difficulty	of	coordinating	with	state	and	local	government	
officials	to	deliver	an	effective	response;	and	(3)	a	lack	of	information	and	understanding	concerning	the	efficacy	of	
specific	response	measures,	such	as	dispersants	and	berms.”		[Oil	Spill	Recommendations	24]

•	Congress should increase funding for key regulatory agencies that oversee oil spill response and planning.

•	 Interior should create an interagency – federal, state and local -- review process for oil spill response plans.

•	 Interior	and	other	agencies	with	relevant	scientific	and	operational	expertise	should	develop	in-house	expertise	in		 	
 containment operations in order to effectively supervise containment operations and accurately determine    
	 flow	rates.

•	 Interior should anticipate the need for containment and demonstrate that it is effective in future oil spill    
 containment plans. 
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Ensure Financial responsibility and restoration:  The Oil Pollution Act of 1990 assures that there is no cap on the 
liability of a company to clean up an oil spill but does cap liability for damages from spills from ships, terminals and 
offshore facilities at $75,000,000.  The Oil Spill Commission recommended increasing assurances that responsible 
parties	are	able	to	compensate	victims	and	at	the	same	time	strengthening	incentives	to	prevent	accidents	in	the	first	
place.  The Commission further recommended that the Oil Spill Liability Trust Fund provide any compensation not provided 
by	responsible	parties.	Funding	to	restore	consumer	confidence	after	restoration	is	important.	It	also	recommends	a	close	
review of the Gulf Coast Claims Facility process to determine its effectiveness in adjudicating compensation claims and its 
value	as	a	model	for	future	“Spills	of	National	Significance.”

•	Congress	should	significantly	increase	the	liability	cap	and	financial	responsibility	requirements	for	offshore		 	 	
 facilities. 

•	Congress should increase the limit on per-incident payouts from the Oil Spill Liability Trust Fund. 

•	 Interior, insurance underwriters and others should evaluate and monitor the risk of offshore drilling activities.

•	 Interior	should	ensure	that	long-term	restoration	efforts	are	well-funded,	scientifically	grounded,	and	responsive	to		 	
 regional needs and public input.

•	A spill off Virginia could be carried by the Labrador Current to the coast of North Carolina.  Are existing legal protections  
	 provided	and	limited	by	the	Oil	Pollution	Act	of	1990	and	other	laws	sufficient	to	protect	or	compensate	the	people	of		 	
 North Carolina from the potential adverse consequences of leasing decisions off the coast of Virginia and other states?

increase congressional Oversight:  The Oil Spill Commission recommended increasing and maintaining Congressional 
and public oversight to ensure responsible offshore drilling.

•	Congress should create additional oversight of offshore safety and environmental risk.

•	Congress should hold an annual oversight hearing on the state of technology, application of process safety, and   
 environmental protection to ensure that these issues receive continuing congressional attention. 

Oil Spill commission’s Summary of its recommendations: “Our recommendations—for a new approach to risk 
assessment and management; a new, independent agency responsible for safety and environmental review of offshore 
drilling; stronger environmental review and enforcement; a reorientation of spill response and containment planning; and 
a revision of liability rules to better protect victims and provide proper incentives to industry—aim to establish an oversight 
regime	that	is	sufficiently	strong,	expert,	well-resourced,	and	flexible	to	prevent	the	next	disaster,	not	the	last.		The	oil	and	
gas industry—remarkable for its technological innovation and productivity—needs government oversight and regulation 
that can keep pace.” (Oil Spill Commission Final Report 291)

implementation of Oil Spill commission’s recommendations and Other recommendations: Many of the Oil Spill 
Commission’s recommendations are already in place; others are in the process of being implemented. Others are 
controversial and are receiving further study and review.  Reforms which have been implemented can be found at:   
http://www.boemre.gov/reforms.htm.  After the BP Macondo spill  in 2010 the U.S. Department of the Interior 
implemented a major organizational change and split the Minerals Management Service into three separate agencies: 
Bureau	of	Ocean	Energy	Management,	Bureau	of	Safety	and	Environmental	Enforcement,	and	Office	of	Natural	Resources	
Revenue.		The	Department	of	the	Interior	has	issued	16	notices	to	lessees	since	the	blowout.		Seven	notices	specifically	
address changes mandated by the Commission. 

Secretary of the Interior Ken Salazar has appointed an Ocean Energy Safety Advisory Committee to advise the department.  
The Department of the Interior has mandated other reforms.  The most important one mandates the development and 
compliance with Safety and Environmental Management Systems which mandate changes necessary 
to improve the culture of safety. (See http://www.boemre.gov/reforms.htm) 

Additional	specific	reforms	that	have	been	mandated	are	contained	in	Notice	to	Lessees	and	can	be	found	at:				 	
http://www.gomr.boemre.gov/homepg/regulate/regs/ntls/ntl_lst2.html
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iNtrODuctiON
At the request of the North Carolina General Assembly, the University of North Carolina conducted a broad interdisciplinary 
assessment of the feasibility of developing commercial-scale wind farms in Pamlico and Albemarle Sounds and in the 
coastal	ocean	of	North	Carolina,	delivering	a	final	report	in	June	2009	(Coastal	Wind:	Energy	for	North	Carolina’s	Future,	
2009; http://www.climate.unc.edu/coastal-wind).

This	feasibility	study	involved	spatially	explicit	assessment	of	wind	resources	and	use	conflicts,	producing	GIS	(Geographic	
Information System) maps for each variable so that a layering of all maps could reveal optimal locations for wind-power 
development.  Planning included assessment of spatial distributions of available wind power, ecological risks and 
synergies,	use	conflicts	affecting	site	selection,	foundation	systems	and	their	compatibility	with	sound	and	ocean	bottom	
geology and associated geologic dynamics, electric transmission infrastructure, utility statutory and regulatory barriers, 
the legal context, carbon-reduction potential, and some preliminary economics.

Here	we	provide	a	summary	of	important	findings	from	that	study,	updated	by	new	information	and	insights	developed	
over the subsequent two years.  A substantial body of new information has been created during this period by UNC from a 
Duke Energy sponsored set of year-long surveys of seabird, bat, sea turtle, and marine mammal abundances and human 
activities in eastern Pamlico Sound as well as several months of analogous but fewer surveys along transects out into 
Onslow	Bay	from	Beaufort	Inlet	and	into	Raleigh	Bay	from	Hatteras	Inlet.		New	information	related	to	human-use	conflicts	
has	also	been	identified	through	the	Bureau	of	Ocean	Energy	Management,	Regulation	and	Enforcement	(BOEMRE)	North	
Carolina Task Force leasing process, which began in January 2011 and continues as of the writing of this report.

WiND POWEr rESOurcES
According to a recent report1  by the National Renewable Energy Laboratory (NREL), North Carolina has the largest 
offshore-wind resource on the East Coast, with a full 26 percent of total East Coast resource in less than 30 meters of 
water.  Before accounting for any constraints imposed by existing uses, NREL estimates that North Carolina has 297,000 
MW of offshore wind potential in all water depths within 50 miles of the coast.  To put that into perspective, if that full 
amount were developed with a 42 percent average capacity factor, it would provide enough electricity to satisfy the 
annual demand of every coastal state from Florida to Maine (EIA 2009 Consumption).  There are a number of factors that 
contribute to North Carolina having such an impressive offshore-wind resource, including:

•	 The state has a very long coastline, so there is a lot of windy area.

•	 The continental shelf extends out far off the N.C. coast, providing ample shallow-water area in which to erect    
 turbine arrays.

•	 The	convergence	of	the	Gulf	Stream	flowing	from	the	South	and	the	Labrador	Current	flowing	from	the	North		 	 	
 creates a unique and energetic microclimate, resulting in impressive estimated capacity factors for offshore wind   
 energy off the central portion of the N.C. coast.

The NREL report provides an interesting comparison of North Carolina’s resource to those of other states, but it does not 
represent the total developable potential.  The 2009 UNC Coastal Wind study sought to identify developable potential by 
factoring	in	constraints	and	conflicts.

In the UNC study, estimates of wind-power potential in coastal North Carolina from AWS Truewind were re-evaluated using 
existing wind observations and atmospheric models, including publicly-available weather data, N.C. State Observation 
of Wind (SOW) meteorological towers, and privately collected over-water wind data from the Sounds.  In addition, limited 
deployments	of	a	Sound	Direction	and	Range	(SODAR)	system	owned	by	UNC-Chapel	Hill	collected	vertical	wind	profiles.		
The	vertical	profiles	in	wind	velocity	were	required	to	be	able	to	conduct	extrapolations	of	surface	winds	up	through	the	
range of elevations swept by rotors of commercial wind turbines, necessary to characterize the wind resource at the 
elevations over which the turbines harvest it.

1 http://www.nrel.gov/docs/fy10osti/45889.pdf 
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The results of this synthesis of all available wind data demonstrate clearly that there are rapid increases in wind-energy 
potential as one moves from land outwards over coastal waters of the major sounds (Pamlico and Albemarle) and then 
again as one moves offshore over the continental shelf.  Wind power class abruptly transitions from 1-2 over land to 4 
or greater over water.  Wind power class 6 is common offshore and may reach class 7 offshore in the vicinity of Cape 
Hatteras, close to where the Gulf Stream and Labrador Currents converge.  Within the Sounds, wind power class 5 is 
implied for eastern Pamlico Sound and less elsewhere.  To examine utility-scale wind generation potential, wind speeds 
were translated to power using a power curve typical of 3-3.6 MW wind turbines and the result expressed as a capacity 
factor.		Capacity	factor	is	the	percentage	of	the	3-3.6	MW	capacity	that	would	be	generated	by	the	observed	wind	field	
averaged	over	the	year.		Given	rapidly	advancing	technology	trends	in	offshore	turbines,	it	is	possible	that	the	first	projects	
in North Carolina may use newer-generation 5-7+ MW turbines.  Estimated capacity factors for the 3-3.6 MW turbines are 
above 30 percent for eastern Pamlico Sound and for most of the offshore region.  Nevertheless, capacity factors above 
40 percent are implied on the continental shelf between central Onslow Bay and The Point northeast of Cape Hatteras in 
water depths of from 30 to more than 50 m and over portions of Cape Lookout and Diamond Shoals.

Capacity factors of 30 percent and higher are considered commercially attractive, with those of more than 40 percent 
judged outstanding.  Progress towards developing a wind farm on land in eastern North Carolina is proceeding in a 
location	where	the	wind	resource	is	sufficient	to	provide	an	estimated	capacity	factor	of	31	percent	for	a	2.0	MW	turbine	
(Iberdrola).  Capacity factors for a 3.0-3.6 MW turbine of more than 40 percent over the continental shelf between central 
Onslow	Bay	and	The	Point	imply	that	harvestable	wind	energy	is	significantly	greater	there	than	where	the	terrestrial	
project in eastern North Carolina is proceeding.  Consequently, the stronger and steadier wind resource in the ocean over 
this region of maximal available wind energy helps to offset the added construction costs required to produce power in the 
ocean when compared to land-based wind farms in eastern North Carolina.

A review of actual capacity factors in Europe supports the assertion that off-shore wind farms tend to have higher average 
capacity factors when compared to land-based wind installations.
 

Wind Capacity Factors in Europe (Frost and Sullivan) 2, 3 

Average European 
Wind Capacity Factors

2009 
(Actual)

2015 
(Projected)

2020 
(Projected)

Land-based Wind 23.9% 25.2% 26.0%
Offshore Wind 41.3% 41.6% 42.3%
All Installed Wind 24.3% 26.5% 28.9%

Lifetime capacity factors for individual offshore-wind farms in Denmark can be found at http://www.energynumbers.info/
capacity-factors-at-danish-offshore-wind-farms, and show a weighted average capacity factor of 40.3 percent.

turBiNE SPaciNG rEquirEmENtS
Turbine spacing is typically described in terms of number of rotor diameters between turbines.  Some early European 
offshore-wind farms were built at spacing of around 7 x 7 rotor diameters.  Today, many developers are planning offshore-
wind farms with 8 to 12 rotor diameter spacing to reduce the “wake effects,” which can reduce output of downwind 
turbines.		The	following	table	shows	estimated	space	requirements	for	various	turbine-spacing	configurations.		Many	uses,	
like	recreational	boating	and	fishing	for	example,	can	continue	within	the	boundaries	of	the	wind	farm.

2 http://www.slideshare.net/FrostandSullivan/europe-offshore-wind-energy (slide 6) 
3 http://www.frost.com/prod/servlet/report-overview.pag?repid=N7C8-01-00-00-00 
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Wind Turbine Spacing and megawatt (MW) per Block *

Rotor Diameter Spacing
6 x 6 8 x 8 10 x 10 12 x 12

MW per BOEM Lease Block 
(3 mile x 3 mile)

204 MW 115 MW 73 MW 51 MW

Distance Between Turbines 0.47 miles 0.63 miles 0.78 miles 0.94 miles
Minimum # of BOEM Blocks for a 
400 MW project (in whole blocks)

2 blocks 4 blocks 6 blocks 8 blocks

Minimum # of BOEM Blocks for 
5,000 MW (in whole blocks)

25 blocks 44 blocks 69 blocks 98 blocks

Total BOEMRE Blocks in 
N.C. identified	for	potential	
development **

506 blocks

Total Potential MW if all 506 
blocks were developed

103,224 MW 58,190 MW 36,938 MW 25,806 MW

* Based on a 5 MW turbine with 126m rotor diameter.

**	The	506	lease	blocks	is	what	is	currently	left	after	excluding	areas	with	known	conflicting	uses,	like	military	
operations and sensitive environmental habitats per BOEMRE Task Force, May 11, 2011.

 
EcOLOGicaL riSkS aND SyNErGiES
Birds and bats represent the organisms presumed to be at greatest risk of harm from wind turbines over water, based 
upon their distribution and abundance patterns and behavioral responses, and based upon observations made on 
wind-turbine impacts on land.  Summering and especially overwintering waterbirds are ubiquitous in the sounds, and 
the	near-shore	coastal	ocean	out	to	at	least	2	miles	is	heavily	used	by	fish-eating	waterbirds	and	probably	occasionally	
transited by migratory songbirds and shorebirds of concern.  Compared to reported minimum densities of birds on land 
around an existing Minnesota wind farm of about 600 individuals per km2, the Duke Energy-funded UNC surveys in 
2010 demonstrated an average bird density in Pamlico Sound of only 12.9 individuals per km2 and on the transects in 
the coastal shelf out Hatteras Inlet and Beaufort Inlet of 5.0 individuals per km2.  To the degree that abundances imply 
relative risk, the risks to birds would be judged as much lower over North Carolina’s near-shore continental shelf than over 
land where  wind farms exist.  The pattern of bird abundance over the near-shore continental shelf exhibits large declines 
with	distance	from	the	shore,	such	that	bird	density	declines	by	about	two	thirds	from	the	highest	density	within	the	first	
10 km of the beach to the average of the zone from 10-40 km.  True pelagic seabirds remain uncommon and only begin to 
increase in abundance past the 40 km point as one approaches the Gulf Stream, where true pelagic seabirds and many 
endangered marine mammals exist in substantial abundance off of North Carolina’s coast.  The year-long UNC surveys of 
birds over the eastern Pamlico Sound and on the continental shelf into Onslow Bay and Raleigh Bay failed to encounter 
even	a	single	individual	of	an	endangered	bird	species.		No	bats	were	detected	even	though	surveys	began	at	first	light	
and ended at dusk daily.

 Bird abundance is not the only factor determining risk of encounter with a spinning rotor blade.  Behavior must also be 
considered.		Night	flying	would	elevate	risk	because	of	the	difficulty	in	detecting	the	spinning	rotor	blades.		Passerine	birds	
(neotropical migrants) make inter-continental migrations during spring and fall, tracking the coastline along the coastal 
North	American	flyway.		These	migrations	occur	at	night,	raising	concern	about	these	valued	terrestrial	species.		The	UNC	
year-long surveying detected very few passerines and revealed no evidence that the migratory pathway extended out over 
the	continental	shelf	into	areas	that	would	place	these	birds	at	risk	from	wind	turbines.		In	the	Duke	Energy	study,	flight	
elevations of each species of bird were estimated for replicate numbers of individual birds and compared to the heights 
swept	by	a	standard	3.6	MW	wind	turbine	(26.5	–	135.5	m).		Half	the	species	of	birds	never	flew	as	high	off	the	water	
as	the	minimum	height	swept	by	the	turbine	blade.		Of	those	species	whose	flight	altitudes	overlapped	the	rotor-swept	
elevations,	only	a	small	percentage	flew	within	the	risky	altitudes.		Finally,	UNC	assessed	risks	of	collision	of	birds	with	
vehicles crossing the 22-m tall Bonner Bridge by comparing counts of dead birds and of live birds by species.  
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Brown pelican and juvenile gulls and terns exhibited higher mortality than other species, implying that they might also 
exhibit similarly risky behavior around spinning rotors of wind turbines.  The only reliable means of determining true risk 
of bird mortality from encountering spinning rotors blades is to conduct an assessment of impact on an installed wind 
turbine in the geographic area of concern.  Nevertheless, existing evidence implies that risks to birds and bats may be 
lower, even substantially lower, over the N.C. continental shelf 10-40 km from land than on land where existing wind farms 
are found. 

 In contrast to the elevated bird abundances in the Pamlico Sound relative to the coastal shelf in the Atlantic Ocean, 
the	patterns	in	absolute	abundances	of	marine	mammals	and	sea	turtles	spotted	during	the	UNC	2010	surveys	reflect	
substantially higher abundances in the coastal ocean than in the Pamlico Sound.  The coastal ocean sampling revealed 
0.41 marine mammals per km2, as compared to only 0.013 per km2 in the Pamlico Sound.  Sea turtle abundances were 
also 35 times higher in the coastal ocean at 0.035 per km2 versus 0.001 per km2 in Pamlico Sound.  Consequently, 
absolute risk of interactions between energy-production facilities and both marine mammals and sea turtles is much 
greater in the coastal ocean.  All the sea turtles observed are federally listed under the Endangered Species Act as 
either threatened (loggerhead, with a current review of evolutionary separate units for potential endangered status) or 
endangered (Kemp’s ridley and leatherback), so require special consideration and federal agency consultation wherever a 
development project poses any potential risk to them.  Similarly, marine mammals observed in the coastal ocean include 
at	least	one	species	listed	under	ESA	(humpback	whale,	and	possibly	also	an	unidentified	cetacean),	and	require	similarly	
comprehensive federal agency review of development plans.  Obviously, marine mammals and sea turtles do not run a risk 
of death from encounters with rotating rotor blades of wind turbines.  The risk of potential concern to marine mammals, 
and perhaps also to sea turtles, is a risk of noise, especially during installation of piles, which may be forced as much as 
30	m	deep	into	the	sedimentary	sea	floor	to	stabilize	the	wind	turbine	above.		Bottlenose	dolphins	have	been	observed	
to retreat to a distance of 10 km away from similar noises, thereby temporarily depriving them of use of that habitat area.  
If this problem is judged to be serious or if any endangered marine mammal proves similarly sensitive, then mitigation 
during construction may be required.  This could conceivably be achieved by doing the construction during a season of 
low use by marine mammals or by employing gravity-based foundations on the wind turbines, a more expensive design 
suitable	for	sites	where	the	sea	floor	is	hard	rather	than	comprised	of	sandy	sediments.

	Marine	mammals	and	sea	turtles	may	also	be	affected	by	the	EM	fields	around	the	transmission	cables	running	from	
the wind farm into shore.  Sea turtles are known to navigate back to natal beaches based on detecting and following the 
earth’s	magnetic	field.		This	may	imply	navigation	disruptions	from	the	EM	fields	–	an	issue	that	still	needs	study.		Some	
fishes	also	use	electromagnetic	fields	for	navigation,	communication,	or	aggression,	notably	the	American	(and	European)	
eel, and certain rays and other elasmobranchs.  A report4  prepared as a part of the environmental impact assessment 
(EIA)	for	the	Cape	Wind	project	in	Massachusetts	suggests	that	while	the	magnitude	of	the	EM	and	induced	electric	fields	
from buried transmission cables may exceed the detection threshold for marine organisms, the 50-60 Hz frequency from 
an AC cable may be imperceptible because many organisms are only able to detect frequencies of 10 Hz or less.  No 
problem	has	been	reported	from	existing	European	wind	farms	that	relates	to	EM	fields	and	their	effects	on	fish	or	wildlife.

Many positive environmental synergies can be associated with the presence and operation of wind turbines on the near-
shore continental shelf.  The foundation of each wind turbine is usually stabilized with a rock anti-scour apron, built up 1-2 
m	from	the	seabed	using	large	rocks,	ideal	for	creation	of	habitat	for	rocky	reef	fishes.		The	species	of	the	snapper-grouper	
complex	that	occupy	rocky	reef	habitat	on	the	North	Carolina	continental	shelf	include	some	of	the	most	depleted	fishery	
stocks.		Provision	of	new	habitat	that	would	occur	through	construction	of	the	anti-scour	aprons	would	benefit	these	
valuable	fish	stocks	and	the	fisheries	based	upon	them.		The	presence	of	a	wind	farm	on	the	continental	shelf	could	also	
facilitate	the	ocean	mariculture	industry.		There	exists	strong	interest	in	shellfish	and	finfish	culture	on	the	continental	
shelf as a means of escaping risk of escalating water-quality problems inside our estuaries and as a means of minimizing 
environmental	effects	of	finfish-generated	wastes,	which	can	be	diluted	and	dispersed	in	shelf	waters	with	strong	currents.		
Nevertheless, a major impediment to ocean mariculture is solving the problem of how to protect the pens and nets from 
being	damaged	by	ship	traffic.		The	presence	of	a	wind	farm,	with	its	necessarily	well-lit,	charted,	and	visually	obvious	
structures, could offer mariculture pens protection from collisions with ships.

4 http://www.boemre.gov/offshore/PDFs/CWFiles/141.pdf 
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Several	large	coastal	areas	offshore	in	federal	waters	off	North	Carolina	were	identified	as	locations	where	wind	farms	
would not pose excessive risk to birds and wildlife.  The coastal zone out to at least 2 miles, the areas within a 5-mile 
radius around each inlet, the three Capes (Fear, Lookout, and Hatteras), “The Point” northeast of Cape Hatteras, all waters 
shallower than 4 m in depth, and the entire area swept by the Gulf Stream are characterized by unacceptably high risk to 
birds, sea turtles, and/or marine mammals and are not compatible with the presence of a wind farm.  On the remainder of 
the N.C. continental shelf, wind farms would not pose high risk to birds and wildlife.

HumaN-uSE cONFLictS aFFEctiNG SitE SELEctiON
	Military	uses	for	low-altitude	training	flights,	radar	communications,	submarine	detection,	and	amphibious	landings,	as	
well as traditional navigation corridors like inlets and marked channels, and ocean shipping lanes, render large areas 
of the coastal ocean off North Carolina, especially in Onslow Bay, incompatible with the establishment of wind farms 
(UNC	2010).		Heavily	fished	areas	where	bottom	dredging	or	trawling	is	practiced	could	also	pose	dangers	to	buried	
transmission cables.  Existing live-bottom reef habitats and shipwrecks offshore, including the Monitor National Marine 
Sanctuary, are incompatible with the installation of wind turbines.

Because	of	human	uses	associated	with	abundant	fish	and	wildlife,	inlets,	and	Cape	Shoals,	“The	Point”	region	near	
Cape Hatteras and the Gulf Stream represent inappropriate locations for wind farms.  Because the National Seashores 
comprise such a large fraction of the coast of North Carolina, concerns over unacceptable visual impacts arise, requiring 
restrictions on siting wind farms.  Approval of locations available for leasing may need to be negotiated with the National 
Park Service, which is concerned about harm to the viewscape by wind farms near the beach shore, and especially by 
those near national heritage sites, like lighthouses and historic villages of the Outer Banks from Dare to Carteret Counties.

FOuNDatiON SyStEmS
Foundation systems are rapidly evolving, but now include two most commonly used options: monopiles and gravity-based 
systems.  Jacketed pile structures have also been used in deep water and high wave-load areas where fatigue loading 
makes monopoles impractical.  Monopiles are best suited to unconsolidated sandy sediments.  This bottom type is 
widespread in the Hatteras Bay, Raleigh Bay, and northern Onslow Bay. The monopile foundations for 3.0-3.6 MW turbines 
are	driven	to	a	depth	into	the	seafloor	that	is	sufficient	to	handle	the	lateral	loads,	typically	around	30-35	m.		Monopiles	
also can be used in softer partially consolidated sediments, but drilling may be required in localized situations.  In soft 
substrates with numerous harder, rocky interbeds, a drive-drill-drive approach can be used throughout, but this increases 
the costs. 

Gravity-based	structures	may	be	used	where	the	seafloor	consists	of	rock	too	hard	for	piled	foundations.		Such	hard	
bottoms dominate the southern portions of Onslow Bay and Long Bay (UNC 2009).  Where rocky bottom is present at 
the	surface	of	the	seafloor,	outcroppings	exist	that	represent	rocky	reef	habitat	protected	for	its	high	value	by	Essential	
Fish Habitat regulations and enforced by NOAA.  Gravity-based foundations rely on mass, including ballast material, to 
withstand the axial and lateral forces and the overturning moment generated by the local environment and the turbine.  
Ballast material typically is rock aggregate but can be iron or concrete as well, all of which can become important 
live-bottom habitats.  Jacketed pile foundations use a space frame with three or more piles driven through the “legs” 
(hollow tubes in the corners of the space frame) to provide lateral stability.  Transportation and installation of all types of 
foundations require specially adapted vessels having a draft approaching 4.5 meters.

GEOLOGic FramEWOrk
The North Carolina coastal system has a complex geologic framework with major differences occurring between inshore 
and offshore segments as well as between the north and south continental shelf components.  The offshore continental 
shelf area is subdivided into three regions: south of Cape Lookout including Onslow and Long bays, Raleigh Bay between 
Cape Lookout and Cape Hatteras, and Hatteras Bay north of Cape Hatteras.  Each different geologic framework provides 
dissimilar rock and sediment types, topography, land slopes, and dynamic geologic processes.  Onslow and Long bays 
have broad, shallow shelves dominated by hard-bottoms.  Raleigh and Hatteras bays are narrower, slightly steeper, and 
dominated	by	unconsolidated	sediments	with	substantial	amounts	of	surficial	relief.			For	each	of	these	bays,	geologic	
bottom maps differentiate areas with the best potential for wind turbines from those areas with little to no potential for 
stable foundation systems as well as transitional areas that may have potential but require further study.  
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Mobility of sediments under high rates of sediment transport on the shoals of all three major capes precludes these 
shoals from consideration as sites for installing wind turbines.  Similarly, the mobility of sands in the nearshore 
sand-sharing system imparts instability and risk in areas within about 1-2 miles of the ocean beach along the length of 
the coast.  

utiLity traNSmiSSiON iNFraStructurE
The UNC study team evaluated the potential for integrating an offshore-wind project separately by each electric utility 
service territory.  In all cases, these assessments are high-level, based on the providers’ Open Access Transmission Tariffs, 
discussions with transmission planners, and the 2008 North Carolina Transmission Planning Collaborative report.  The 
Dominion	North	Carolina	Power	transmission	system	on	the	northern	coast	is	not	designed	to	accommodate	significant	
offshore wind without a system upgrade.  Interconnection feasibility, without upgrade, is likely in the vicinity of 10 MW, 
suitable for a pilot project but not a commercial wind farm.  The North Carolina Electric Membership Cooperatives do not 
own	significant	infrastructure.		Progress	Energy	Carolina’s	transmission	system	could	accommodate	up	to	250	MW	of	
offshore	wind	energy	generation	at	Morehead	City	or	Wilmington	without	major	upgrades.		The	economics	are	significantly	
impacted by the distance required to reach the transmission grid from the offshore-wind location.  Consequently, wind 
farms sited as near as possible to Morehead City or Wilmington would minimize high costs of transmitting energy to the 
existing land-based grid.  Unfortunately, very little of the ocean bottom near Wilmington is suitable for wind farms because 
of	the	habitat	value	of	the	extensive	hard	bottom	habitat	for	fish	and	the	large	expanse	of	shoals	at	Cape	Fear,	where	
seabird and wildlife use is high.  Much otherwise suitable bottom near Morehead City falls into a military-exclusion area 
related to sonar-detection training.

If power from an offshore wind farm could be brought to shore and connected to the Dominion Power transmission 
network in the northeastern portion of North Carolina or in tidewater Virginia, adequate transmission capacity does exist 
in	southern	Virginia	to	deliver	this	power	to	high-demand	locations.		Specifically,	Dominion	Power	identified	the	capacity	to	
inject 1,500 MW into the Tidewater area with no upgrades required and the capacity for 4,500 MW annually with about 
$70 million in “optional” upgrades.

In addition to the work of the UNC study team, in 2010 the North Carolina Transmission Planning Collaborative5  (NCTPC) 
conducted a transmission-planning study to investigate the ability of Progress Energy and Duke Energy to accommodate 
3,333 MW nameplate capacity of offshore-wind power off the coast of North Carolina.  The study allocated 60 percent 
and 40 percent of the total capacity to Duke Energy and Progress Energy, respectively.  The on-peak (coincident peak) 
contribution of the wind farm was 1,225 MW while the off-peak (non-coincident peak) of the wind farm was 90 percent 
of its rated capacity, or 3,000 MW.  The following three injection points on the Progress Energy transmission system were 
studied:  Wilmington, Morehead City and Bayboro.  The study looked at on-peak and off-peak transmission constraints for 
both 230 kV and 500 kV systems.  The study also estimated the cost of upgrades to the transmission system (primarily 
Progress Energy’s) to accommodate various levels of wind capacity up to 3,000 MW.  The estimated price range was $525 
million to $1.31 billion, depending on various upgrades options utilized.

With the exception of Wilmington, North Carolina lacks the coastal population density of many other East Coast states and 
therefore	would	require	significant	transmission	upgrades	to	accept	high	levels	of	offshore-wind	generation.		The	NCTPC	
is continuing its study of offshore-wind injection scenarios and these cost estimates should be factored in decisions about 
how the state should proceed with offshore-wind development efforts.

5 http://www.nctpc.net/nctpc/listDate.do?category=TAG 
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utiLity-rELatED StatutOry aND rEGuLatOry BarriErS
The North Carolina Utilities Commission (NCUC) provides regulatory oversight to electric utilities by establishing a 
framework for utilities to conduct Integrated Resource Planning (IRP) bi-annually under its rule R8-60. The IRP process 
evaluates future generation resource options “that can be obtained at the least cost to ratepayers consistent with 
adequate reliable electric service and other legal obligations.”  With an emphasis on least cost and an inability to include 
“externalized” factors like environmental or public health costs, renewable energy resources are at a disadvantage to 
many traditional generation options.  Therefore, utilities must justify any resource that doesn’t satisfy this requirement or 
face the possibility that all or part of the resource’s cost will be disallowed in cost recovery.  And, a major regulatory issue 
for public utilities is cost recovery.  However, due to N.C. legislation6	,	renewable	energy	and	energy	efficiency	have	been	
mandated for N.C. electric utilities, which allows utilities to add prescribed amounts of renewable energy resources that 
may not meet least-cost requirements.

 For an independent power producer, the major regulatory issues concern access to markets and the price paid for 
generation.  There are few outright regulatory barriers, but the regulatory incentives for wind energy are not as great 
compared to other forms of alternative energy, resulting in solar energy being pursued more aggressively by the public 
utilities in spite of its greater cost.  Three possibilities for increasing incentives for wind-power development are: (1) 
including the cost of externalities (CO2 related costs of contributions to global warming, costs of acid-rain impacts, 
and human health care costs of breathing combustion-created air pollutants) in the avoided cost calculation used for 
determining the baseline for cost recovery; (2) raising the cost caps applicable to meeting the North Carolina Renewable 
Energy Portfolio Standard; and (3) extending the federal Production Tax Credit.  Actions to enhance prospects for 
independent	power	producers	include	ensuring	that	the	efficient	access	to	markets	begun	by	the	Public	Utility	Regulatory	
Policies Act (PURPA) of 1978 continues, such as the development of standard contracts and the extension of the 
must-take provision to projects greater than 80 MW.
 
LEGaL FramEWOrk, iSSuES, aND POLicy cONcErNS
Existing	North	Carolina	law	presents	significant	legal	and	regulatory	barriers	to	permitting	wind-energy	development	in	
State coastal waters.  There is uncertainty as to the jurisdictional authority over any permitting process in state water (from 
the beach out to 3 miles into the ocean).  The federal government (BOEMRE) now has a regulatory framework in place 
to lease federal submerged lands on the Outer Continental Shelf (OCS) for renewable energy projects.  Consequently, 
the North Carolina Department of Commerce is now working with BOEMRE, facilitated by a Task Force of stakeholders, 
to prepare maps of suitable locations for offering leases of federal OCS lands for wind-energy development.  In addition, 
there is a complex set of federal laws that would apply to wind-energy projects and federal permits that would need to 
be obtained.

To the extent a project located on the OCS will affect North Carolina’s interests, the State may further protect those 
interests through the consistency provision of the federal Coastal Zone Management Act. The existing State-level 
statutory framework for the issuance of submerged-lands leases has gaps as they relate to wind-energy projects; and 
various regulatory issues may impede development of wind energy in state waters.  The North Carolina Coastal 
Resources Commission has moved ahead over the past two years to address some of these issues that fall within that 
commission’s authority. 

carBON rEDuctiON
Electricity purchased from the grid is a blend of energy generated by coal, nuclear, hydroelectric, gas, oil, and renewable 
generators.  Each kilowatt hour represents a blend of the generating capacity of the surrounding region, which differs 
markedly across regions of the U.S.  The carbon-reduction potential of a wind-energy project depends on the fuel 
generation mix of the utility supplying electric power to the grid and the fuels in use at the time of day when the wind is 
most	productive.		It	will	vary	over	time	with	changes	in	the	baseline-emissions	profile.		For	example,	if	coal-fired	power	
plants were replaced with nuclear plants, now a less publicly acceptable alternative after the Japanese Fukushima 
disaster, the carbon-reduction potential of wind energy is diminished.  Two scenarios were used to estimate carbon-
reduction	potential.		The	first,	a	small	inshore	farm	with	30-3.6	MW	turbines	and	a	capacity	factor	of	35	percent,	would	
generate about 330,000 megawatt hours of electricity per year and offset between 170,000 and 270,000 metric tons of 

6 S.L. 2007-397 (Senate Bill 3) Subsection (a)(10), G.S. 62-2(a) 
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carbon dioxide equivalents (MTCDE).  Over a 20-year lifetime, this reduction would be the equivalent of taking 550,000 
vehicles off the road or offsetting the combustion of 16,000 rail cars of coal.  The second, a large offshore farm with 450 
3.6 MW turbines with a 40 percent capacity factor, would generate about 5.7 million megawatt hours of electricity per 
year, offsetting between 3 and 5 million MTCDE at inception, and more than 50 million MTCDE over the project’s 20-year 
lifetime,	the	equivalent	of	displacing	1	year’s	emissions	from	9	million	cars	or	from	12	coal-fired	power	plants.

variaBiLity, iNtErmittENcy, aND BackuP GENEratiON
Wind power is a variable resource that requires integration into the overall energy-generation portfolio.  However, wind 
power, whether onshore or offshore, does not require an equal capacity of dispatchable backup generation to be built with 
it in order to maintain system reliability standards.  Having to cycle dispatchable generation more often to accommodate 
wind	variability	is	a	real	cost	(equipment	wear,	less	efficient	operation	of	plant,	etc.).		That	system-integration	cost	has	
been studied in U.S. systems with up to 20 percent or more land-based wind penetration and is generally less than $5/
MWh7.  Neither onshore nor offshore winds are highly coincident with typical load patterns, but offshore wind tends to be 
more coincident with demand as well as being generally stronger and steadier than onshore, suggesting that integration 
costs for an offshore-wind farm may be lower than for a comparable onshore installation.  Based on actual historical wind 
measurements at three buoy stations off the N.C. coast, extrapolated to hub height, wind turbines at those locations 
would have been producing some power over 90 percent of the time in both summer and winter.

Offshore Wind Power Generation Based on Historical N.C. Buoy Data8

January August
% of time wind turbine would have 
been generating power

92-97% 90-91%

Based on historical wind measurements at stations 44014, 41013, and 41025, extrapolated to hub height, using 
Siemens 3.6 MW turbine power curve.

Because	wind	is	part	of	a	diverse	portfolio	in	a	larger	system	that	is	already	built	to	handle	very	significant	levels	of	
variability, it is likely that early wind projects will be integrated into the existing system without the need for dedicated 
dispatchable	backup	generation.		If	wind	becomes	a	much	more	significant	percentage	of	the	energy	mix,	many	industry	
experts calculate that it will require an additional 10-20 percent of its nameplate capacity in dispatchable backup to 
maintain reliability standards.  Given the current trend in retiring older coal plants and replacing them with new natural 
gas	generation,	a	technology	that	tends	to	be	more	flexible	and	responsive	than	coal,	there	may	be	more	system	flexibility	
already being built to accommodate variable generation that will come as wind penetration increases in the future.  Cost-
effective energy storage, while not available at this time, could help align the output of variable generation sources like 
wind with the pattern of demand, improving system reliability and reducing or eliminating the need for any dedicated 
backup generation.

EcONOmicS
A preliminary economic screening analysis was performed on one OCS  sample project scenario, with 450 turbines and 
1,620 MW installed capacity.  This offshore project entails high capital costs and operations and maintenance expenses, 
but possesses a high capacity factor and economies of large scale.  Levelized cost of generation (LCOG) is used as the 
measure of economic performance.  LCOG is that constant price per MWh of generation in nominal dollars that results in 
the recovery of all project costs including after-tax cost of equity.  The pricing/delivery point is assumed to be the busbar, 
i.e., it excludes transmission and distribution costs beyond the point of interconnection.  The offshore scenario yields an 
estimated LCOG of $101 per MWh.  Within the uncertainty ranges considered, LCOG is particularly sensitive to capital cost 
and loss of favorable tax treatment.  LCOG is also sensitive to capacity factor, operation and maintenance expense, and 
capital structure.  No correction was made for the externalized costs of combustion-generated power vs. the clean nature 
of	wind-power,	which	does	not	pollute	the	atmosphere	with	fine	particulates	of	carbon	dioxide	emissions,	thereby	avoiding	
negative human health impacts, with nitrogenous compounds, thereby avoiding acid rain and water eutrophication 
impacts, or with carbon dioxide, thereby avoiding global-warming consequences. 

7 http://www.neo.ne.gov/reports/milligan-wind-integration.pdf 
8 Dr. Harvey Seim, UNC – Mar 30, 2011 
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The U.S. Department of Energy9 has developed an initiative to reduce the cost of offshore-wind generation over time 
through technology development, market barrier removal, and advanced technology demonstration.  The DOE is targeting 
a cost of $70 per MWh by 2030 with an interim scenario of $100 per MWh by 2020.

Due to the emerging nature of this industry in the U.S. and the fact that the existing industry supply chain is largely in 
Europe,	the	later	rounds	of	U.S.	projects	are	expected	to	be	less	expensive	than	the	first	round.		A	review	of	existing	
contracts and cost estimates for U.S. offshore wind reveals a range of estimated energy prices.

CONTRACTS Energy Cost Notes
NRG Bluewater Wind, DE 16 to 17 c/kWh Approx initial cost in 2016, 2.5% per 

year escalator
Cape Wind, MA 18.7 c/kWh First U.S. project, importing turbines 

from Europe, 3.5% per year escalator
Deepwater Wind Pilot Project, RI 24.4 c/kWh 8 turbine pilot project lacks economies 

of scale
ESTIMATES Energy Cost Notes

U.S. Dept. of Energy; Energy 
Information Administration (2010)

18.7 c/kWh Adjusted by the Energy Information 
Administration for North Carolina 
specific	cost	estimate

24.3 c/kWh Reference Case – no regional cost 
adjustments

U.S. Dept. of Energy 20% Wind by 
2030 Report

10.6 to 14.3 c/kWh Cost estimates performed by Black 
& Veatch (2007).  For wind classes 3 
(low wind) through 7 (high wind).

Black and Veatch 10.6 to 13.1 c/kWh Oct 2007 report prepared for wind 
industry group

VA Coastal Energy Research 
Consortium (VCERC)

12 c/kWh Assuming E.U. supply chain
10.5 c/kWh Assuming U.S. supply chain

U.S. DOE Target 10 c/kWh By 2020
7 c/kWh By 2030

NOTE: http://www.eia.gov/oiaf/aeo/electricity_generation.html - Per EIA, North Carolina has the lowest estimated offshore-wind capital cost in the nation and 
therefore is represented by the low end range number.

Finally, a recent report10 by the U.S. Department of Energy’s Energy Information Administration (EIA) estimates that North 
Carolina would be the least expensive state in the nation for construction of new offshore-wind generation, with estimated 
capital costs up to 20 percent to 25 percent lower than states in the Northeast.  The report does not include transmission 
upgrade costs, which would need to be factored in.  According to the report, the State’s cost advantage is driven largely by 
the low cost of living and competitive labor markets.

9 http://www1.eere.energy.gov/windandhydro/pdfs/national_offshore_wind_strategy.pdf	
10 http://www.eia.gov/oiaf/beck_plantcosts/pdf/updatedplantcosts.pdf	-	pp.	22-5	and	22-6	
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SyNtHESiS
Information from each separate consideration was integrated into a geographic information system (GIS) by UNC (2010).  
In synthesizing the data, emphasis was placed on identifying severe constraints likely to preclude any wind-energy 
development.		Areas	identified	as	no-build	(e.g.,	too	shallow,	reserved	for	use	by	the	military)	and	areas	identified	as	
having high ecological impact or low suitability for foundation construction were eliminated.  For remaining constraints 
that did not rise to a level of concern that would preclude wind-farm development, the UNC study opted to equally 
weight each constraint and assume an equal degree of certainty to their extents.  This method provides a conservative 
preliminary depiction of areas remaining viable for wind-power development.  Large areas of the continental shelf off 
North Carolina are potentially well-suited for wind-energy development.  This conclusion remains true even after the 
Department	of	Defense	identified	in	the	BOEMRE	Task	Force	process	a	new	exclusion	area	covering	much	of	Onslow	Bay.		
Raleigh and Onslow bays appear to have the most promising wind resource, with capacity factors exceeding 40 percent in 
water depths greater than 30 m and up to 40 percent in water depths less than 30m.  Winds over the shelf north of Cape 
Hatteras do not appear as favorable as those to the south, but there are no direct measurements of winds on the northern 
shelf in water depths less than 45 m.  

As of the most recent BOEMRE North Carolina Task Force meeting in May 2011 in Raleigh, there are 506 federal lease 
blocks (approximately 3-mile x 3-mile areas) off the North Carolina continental shelf in waters shallower than 40 m 
that have the potential for wind-farm development after excluding all areas with known use constraints.  This area 
may be reduced further through National Park Service viewshed constraints or Coast Guard restrictions.  The areas could 
also	potentially	be	expanded	with	more	fine-scale	and	exhaustive	evaluation	of	the	seriousness	of	what	appear	now	from	
the	UNC	study	to	be	conflicts.		Nevertheless,	the	506	lease	blocks	appropriate	for	wind-power	development	represent	a	
larger shallow-water resource than most East Coast states have had before, even considering potential use constraints, 
and could accommodate as much as 50,000 MW of nameplate capacity, more than 100 percent of North Carolina’s total 
electricity use.

 

Blocks Area in Sq Miles

Total Availible
Blocks (-40 m)

Military Exclusion

Low Foundation

High Level Fish Habitat

High Level Birds Habitat

Final Number

1266

871

682

565

522

506*

10564

6808

5014

3989

3713

3679
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Summary: aDvaNtaGES, DiSaDvaNtaGES OF OFFSHOrE WiND-POWEr DEvELOPmENt 
On	balance,	commercial	development	of	wind	power	at	locations	identified	as	appropriate	by	the	UNC	wind-power	
feasibility	study,	as	updated	by	recent	interactions	with	the	BOEMRE	North	Carolina	Task	Force,	would	be	beneficial	for	
this state.  Substantial areas of at least 506 federal lease blocks have a wind-capacity factor of commercially attractive 
(>30	percent)	to	outstanding	(>40	percent)	in	which	no	serious	conflicts	with	wildlife,	existing	human	uses,	or	natural	
factors	that	would	inhibit	successful	installment	of	wind	turbines	have	been	identified.		Wind	power	is	a	renewable	energy	
source and one that does not involve combustion, and that therefore:

1.	 Releases	no	fine	particulates	into	the	atmosphere	(thereby	avoiding	negative	human	health	impacts	and	health-care		 	
 and insurance costs associated with fossil fuel and any other combustion);

2. Discharges no carbon dioxide (thereby avoiding contributing to climate- change impacts of global warming and ocean   
	 acidification);	and	

3. Emits no nitrogenous pollutants (thereby avoiding acid rain and over-fertilization of our waters and resultant    
 eutrophication).  The wind resources over the North Carolina continental shelf provide much greater power capacity   
 levels than the winds over land.

In addition North Carolina appears to have better power-capacity levels in its offshore-wind resources than many 
other East Coast states.  Development of commercial wind farms off the North Carolina coast could stimulate factory 
development in the state to provide the necessary equipment and bring jobs in that sector.  Development of commercial 
wind power off the North Carolina coast could help diversify the portfolio of renewable energy sources in the state.

 The disadvantages associated with development of commercial wind farms off the coast of North Carolina do not 
outweigh the advantages.  The cost of producing wind energy is high relative to costs associated with the current mix of 
energy sources and thus would increase what ratepayers pay for electricity in the near term.  However, this comparison 
fails to account for the absence of discharge of atmospheric pollutants, which are associated with all combustion sources 
of energy and whose costs are now externalized.  If burning of fossil fuels is gradually phased out in favor of wind, solar, 
hydroelectric, tidal, and wave kinetic energy sources, human health-care costs and health-insurance costs will decline, 
untimely deaths from particulate pollutants will decrease, the intensity of acid rain and eutrophication of our state waters 
will fall, and the global-change consequences associated with greenhouse-gas emissions will be marginally reduced.

Because wind-power exploitation on a commercial scale is a relatively new technology, uncertainties exist in engineering, 
environmental impacts on birds and wildlife, and how some existing human enterprises might be affected, despite the 
extensive environmental-impact assessments that have been and will be done.  Nevertheless, many options are available 
and new ones will be developed to mitigate unanticipated problems as they arise.  North Carolina has an opportunity to 
play a leadership role in fundamentally changing the energy policy of our nation, moving us toward sustainability, releasing 
us from dependency on foreign sources of energy to fuel our country’s economy, bringing factory jobs back home, 
reducing the volatility of energy prices, enhancing our national security, and increasing the value of the dollar.  There is 
enough at stake that our state should promote incentives to jumpstart development of wind power over the ocean.
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iNtrODuctiON
In	addition	to	oil	and	natural	gas	and	wind	resources,	five	alternatives	deserve	assessment	as	to	their	potential	
application off North Carolina:

•	Mechanical energy from currents, waves, and tides,

•	 Thermal	energy	from	the	temperature	gradients	in	the	stratified	ocean,	and	
•	Deep-sea methane hydrates.

	Of	these	latter	five	resources,	the	first	four	are	slowly	developing	in	a	variety	of	places	around	the	world,	and	lessons	for	
North Carolina can be gleaned from that experience.  Methane hydrates are recently discovered, nonrenewable and poorly 
known.	Their	exploitation	seems	unlikely	in	the	near	future,	and	will	be	discussed	only	briefly.

The ocean can supply four types of renewable marine and hydrokinetic energy: currents, waves, tides, and thermal energy 
from	the	temperature	gradients	in	the	stratified	ocean.	The	world’s	oceans	cover	71	percent	of	the	earth’s	surface	and	
represent massive solar-energy collectors and storage systems. The sun’s energy differentially heats the atmosphere and 
the surface waters of the ocean, producing strong thermal gradients within the atmosphere and between the ocean’s 
warm surface and cold deep waters. These temperature differences set the atmosphere and ocean in motion producing a 
vast store of energy that operates according to the basic principles of thermodynamics.

The ocean’s thermal gradients, currents, waves, and tides are all potentially available and could be harnessed from the 
oceans to generate electricity.  However, they are not equally available throughout the ocean, or on land adjacent to the 
ocean. The type and amount of energy available is totally dependent upon where on earth you are located. Some locations 
have high wave energy and large tidal amplitudes; other locations have the opposite. Because of the geologic framework 
of the continental margins, most locations do not have ready access to major ocean currents. The potential use of the 
ocean thermal gradients is great in the tropics, but non-existent in polar regions.

Assuming all energy sources were equally available, a relative comparison of the importance of each ocean-energy 
resource can be made. Constans (1979) and Garrison (1996) utilized a relative scale of potential power for the four 
ocean-energy sources. If the energy potential from waves and tides were assigned relative numbers of 2.5 and 2.7, 
respectively, then ocean currents have the capability of producing on an order of magnitude more power with a relative 
scale of 25. Utilizing ocean thermal energy conversion (OTEC), the amount of potential energy production is up to 16,000 
times greater. All of the methods for capturing these potential ocean-energy sources are still experimental today. However, 
there may be a potential for North Carolina in the near future, if an adequate research and technology base can 
be developed.

Even	though	there	is	an	incredible	flow	and	storage	of	solar	energy	in	the	world’s	oceans,	that	energy	is	spread	out	across	
and through the oceans—the basic problems are in the harvesting of this energy from a hostile and dynamic environment. 
This leads to a critical question as to what is really available to be recovered from a restricted coastal region (e.g., offshore 
North Carolina) without disrupting the resulting responses to the Earth’s climatic and oceanic system. Consequently, small 
amounts from any single source may be potentially available if adequate technology can be developed to recover the 
resource, which presently is a long way from being economically feasible. Thus, the U.S. Department of Energy (Musial, 
2008)	concluded	that	“marine	(renewable)	energy	resources	are	globally	significant	and	should	be	developed	as	part	of	
the diverse clean-energy portfolio that will be necessary to reach expected future carbon-reduction targets.” However, 
“no single (renewable) energy source will be able to achieve these reductions independently so many sources must be 
simultaneously developed.”

HyDrOkiNEtic tEcHNOLOGiES
The U.S. Department of Energy (USDOE, 2011a) has a Wind and Water Power Program (http://www1.eere.energy.gov/
windandhydro/program_areas.html).	Water	power	is	further	sub-divided	into	“Conventional	Hydropower”	(i.e.,	the	natural	
flow	of	water	in	rivers)	and	“Marine	and	Hydrokinetic	Technology”	(i.e.,	energy	from	ocean	waves,	tides,	currents,	and	
ocean	thermal	gradients).	The	USDOE	(2011b)	defines	major	categories	of	marine	hydrokinetic	technology	energy	sources	
as presented below (http://www1.eere.energy.gov/windandhydro/hydrokinetic/techTutorial.aspx).  All descriptions and 
figures	presented	below	are	taken	or	modified	from	that	source.
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WavE tEcHNOLOGiES
Point absorber
Point absorbers are wave-energy capture devices with a relatively small principal dimension compared to the wavelength, 
able	to	capture	energy	from	a	wave	front	greater	than	the	physical	dimension	of	the	device.	There	are	floating	and	
submerged models. For instance, “Submerged Pressure Differential” absorbers can be fully submerged. A pressure 
differential	is	induced	within	the	device	as	the	wave	passes,	driving	a	fluid	pump	to	create	mechanical	energy.

 

Oscillating Water column
The partially submerged structure encloses a column of air above a column of water. A collector funnels waves into the 
structure below the waterline, causing the water column to rise and fall, which alternately pressurizes and depressurizes 
the	air	column,	pushing	or	pulling	it	through	a	turbine.	There	are	shore-based	and	floating	models.

 

Point Absorber

Floating

Submerged

Oscillating Water Column (OWC)
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Overtopping Device
Overtopping devices are partially submerged structures with collectors that funnel waves over the top of the structures 
into reservoirs. The water runs back out to the sea from the reservoirs through a turbine. There are shore-based and 
floating	models.

 

attenuator
Attenuators are wave-energy capture devices with a principal axis oriented parallel to the direction of the incoming wave. 
The relative motion of the parts of the device as the wave passes along it converts the energy.
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Oscillating Wave Surge converter
Any	of	several	devices	capture	wave	energy	directly	without	a	collector	by	using	relative	motion	between	a	float/flap/
membrane	and	a	fixed	reaction	point.	The	float/flap/membrane	oscillates	along	a	given	axis,	dependent	on	the	device,	
with	mechanical	energy	being	extracted	from	the	relative	motion	of	the	body	part	relative	to	its	fixed	reference.

 

current and instream tidal technologies
Although older tidal energy technologies relied on large-scale damming to create hydraulic head to harvest tidal energy, 
current	methods	use	turning	mechanical	devices	to	harvest	energy	from	flowing	waters,	whether	those	are	unidirectional	
currents, or bidirectional tides.  These devices will be considered together.
 
Axial	Flow	Turbine
Typically,	the	axial	flow	turbine	has	two	or	three	blades	mounted	on	a	horizontal	shaft	to	form	a	rotor.	The	kinetic	motion	of	
the water current creates lift on the blades causing the rotor to turn driving a mechanical generator. These turbines must 
be	oriented	in	the	direction	of	flow.	There	are	shrouded	and	open	rotor	models.
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Cross	Flow	Turbine
The	cross	flow	turbine	typically	has	two	or	three	blades	mounted	along	a	vertical	shaft	to	form	a	rotor.	The	kinetic	motion	
of the water current creates lift on the blades causing the rotor to turn, driving a mechanical generator. These turbines can 
operate	with	flow	from	multiple	directions	without	reorientation.	There	are	shrouded	and	open	rotor	models.

 
reciprocating Device
The	reciprocating	device	uses	the	flow	of	water	to	produce	the	lift	or	drag	of	an	oscillating	part	transverse	to	the	flow	
direction.	This	behavior	can	be	induced	by	a	vortex,	the	Magnus	effect,	or	by	flow	flutter.	Oscillating	Hydrofoil	is	an	example	
of a Reciprocating Device. Similar to an airplane wing but in water, yaw control systems adjust their angle relative to the 
water stream, creating lift and drag forces that cause device oscillation. The mechanical energy from this oscillation feeds 
into a power-conversion system.

 

Cross Flow Turbine

Reciprocating Device:
- Oscillating Hydrofoil
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POtENtiaL ENErGy FrOm OcEaN WavES aND tiDES OFF tHE N.c. cOaSt 
The surface of the ocean represents a critical boundary layer between the atmosphere and the hydrosphere. Ocean waves 
are created by the frictional interaction of the atmospheric winds on the ocean surface. Consequently, waves and wave 
fields	are	directly	dependent	upon	the	variability	of	the	wind	and	vary	in	wave	propagation	(direction	of	motion),	wave	
height (vertical distance between trough and crest), wave length (horizontal distance from crest to crest), and period 
(velocity of one wave length). The resulting sea state on the N.C. continental margin can range from glassy calm and 
rippled to angry seas associated with tropical storms and extra-tropical nor’easters with wave heights in excess of 50 feet 
in the offshore areas with greater than 20 meter (66.7 foot) water depth. There is considerable seasonal variability with 
November to March, the major nor’easter storm season, being the most powerful time period.  

This	extreme	variability	makes	the	potential	recovery	of	energy	from	the	waves	extremely	difficult.	The	present	technology	
consists of incredibly massive equipment that would be deployed in an extremely high-energy environment.  Taken 
together,	the	potential	for	significant	wave	energy	off	North	Carolina	is	modest	at	best.	Fig.	7-1	below	shows	the	areas	
of the U.S. where wave potential is the greatest.  The real potential may come when combined with and recovered as an 
add-on to one of the other energy sources -- for example, if a set of wave machines were attached to a wind tower at the 
ocean’s	surface	or	hung	off	the	flanks	of	an	energy	platform.

Figure 7-1

Wave energy potential in the United States (NREL, 2006).
http://ocsenergy.anl.gov/documents/docs/NREL_Scoping_6_06_2006_web.pdf

Astronomical tides are the result of the gravitational attraction between the moon, sun, and our earth as they orbit around 
the earth and sun, respectively. The tidal amplitude and pattern vary around the continental margins and are greatly 
dependent upon the geometry of the continental shelf and associated shoreline. N.C. tides are considered to be micro-
tidal since the tidal range is generally less than 2 meters (6.7 feet). Since N.C. has a fairly narrow and steep continental 
shelf relative to areas both north and south, the coastal tides tend to have the smallest amplitudes at Cape Hatteras and 
increase both to the north and south to meso-tidal amplitudes (2 to 4 meters; 6.67 to 13.3 feet) in both Virginia and South 
Carolina.	The	tidal	amplitude	also	decreases	in	the	seaward	direction,	across	the	continental	shelf,	to	minimal	flows	as	the	
tide moves onto and off of the outer continental shelf edge.
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Consequently, there is not a great resource potential on the outer continental shelf from tidal energy to become a sole 
source.	Unlike	wind,	the	tidal	fluxes	are	quite	regular	and	predictable.	Therefore,	there	is	a	small	potential	if	tidal	power	is	
collected in concert with other energy resources with a set of two-way tidal turbines attached at several locations on the 
submarine segment of a wind tower or attached to the piles of an energy platform.

Bidirectional	devices	are	being	used	in	a	few	locations	around	the	world	in	inlets	and	river	mouths	where	flows	continue	
most	of	the	time.		Inlets	in	North	Carolina	are	relatively	poor	choices.		Because	their	configurations	are	always	
changing,	these	North	Carolina	inlets	are	essential	habitat	for	fish	and	other	organism	passage.		They	also	serve	
commercial purposes.
 
POtENtiaL FOr ENErGy FrOm OcEaN currENtS  OFF tHE N.c. cOaSt
The	most	significant	energy	potential	for	North	Carolina	in	the	hydrokinetic	sphere	relates	to	the	extraction	of	mechanical	
energy	from	the	flowing	current	and	thermal	energy	from	the	Gulf	Stream.	
 
The North Atlantic Equatorial Current and the Gulf Stream are warm-water currents that form the southern and western 
arms of the North Atlantic oceanic gyre, respectively, and are part of the global thermohaline circulation, linking the 
world’s oceans.  The surface waters of the tropical Atlantic Ocean absorb large amounts of solar radiation that warm the 
east	to	west	flowing	Equatorial	Current,	which	fuels	the	Caribbean	Current,	the	Gulf	of	Mexico	Loop	Current,	the	Florida	
Current	and	the	Gulf	Stream.		The	Gulf	Stream	flows	north	along	the	east	side	of	Florida	and	the	Bahama	Banks,	deflected	
outward as it hits Cape Hatteras, N.C. (Fig. 7-2). The Gulf Stream typically ranges up to 100 km or more wide (62 miles), 
800 to 1,200 meters deep (2,600 to 3,900 feet), and travels at an average velocity of 6.44 km/hour (4 miles/hour) with 
maximums up to 9 km/hour (5.6 miles/hour). The greatest velocity, highest temperatures, and maximum volumes occur 
near the surface and in the central core, all of which decrease laterally and vertically due to increasing frictional drag 
and mixing. 

The	Gulf	Stream	tends	to	hug	the	U.S.	Atlantic	continental	margin	as	it	flows	north,	developing	substantial	meandering	
patterns and spinning off both warm-and cold-water eddies as the current interacts with the geometry of the margin 
(Fig.7-2). The Gulf Stream transports minimum volume and heat in the spring and maximum in the fall, in concert with the 
peak in cyclonic storm activity.

A 1984 composite satellite image shows the distribution of sea-surface temperatures in the southwest North Atlantic 
Ocean	(Fig.	7-2).		The	confluence	of	two	major	ocean	currents,	the	warm	waters	(24°	to	28°	C)	of	the	north-flowing	Gulf	
Stream	and	the	cold	waters	(2°	to	9°	C)	of	the	south-flowing	Labrador	Current	and	its	scion,	the	Virginia	Current,	occurs	
off of Cape Hatteras. The denser and colder waters sink beneath the less dense and warmer Gulf Stream, which is forced 
northeast into the North Atlantic and toward northern Europe. The energetic interaction between these two temperature 
extremes often results in the formation of both tropical storms (summer and fall) and extra-tropical nor’easters (fall, 
winter,	and	spring)	over	this	Cape	Hatteras	confluence	(Robinson,	2005).
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FIGURE 7-2

Image is the April 1984 sea surface temperature satellite for the west-flowing Equatorial Current and north-flowing Gulf Stream along the western Atlantic 
margin. Red and orange are the warmest waters (24° to 28° C). The south-flowing Labrador Current is characterized by cold waters indicated by the purple 
and blue (2° to 9° C).  The image is from the National Oceanographic and Atmospheric Administration’s polar orbiting meteorological satellite. 

Unlike Florida – which is making a substantial investment in current energy potential – the North Carolina distances 
across	the	shelf	to	reliable	Gulf	Stream	current	fluxes	are	very	large,	which	would	require	significant	costs	to	extend	cables	
and other infrastructure across the shelf.  Moreover, the ever-shifting nature of the Gulf Stream off North Carolina makes 
any given location problematic as currents meander and eddies form and disperse.  It may well be that the Gulf Stream 
becomes a key asset down the road, especially  as other offshore-energy sources are tapped closer to shore that make 
“leap-frogging” longer distances feasible, or in conjunction with other deeper water energy sources, including ocean 
thermal energy conversion (OTEC).  In any case, costs would be high to transit these long distances.
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aDDitiONaL ENvirONmENtaL cONSiDEratiONS rELatED tO WavE, currENt aND tiDaL ENErGy
While no large-scale wave, current or tidal-power installations exist in the United States, a variety of trials and the 
permitting decisions related to those have allowed the major environmental issues related to these technologies to be 
elaborated.		In	addition	to	those	common	to	all	technologies	listed	above,	others	specific	to	this	set	of	technologies	are	
described below, as adapted from USMMS (2006a) and USMMS (2006b).

visual appearance and noise:		Visual	and	noise	impacts	from	these	types	of	facilities	are	device-specific,	with	
considerable variability in visible height and levels of noise generation both above and below the water surface. Devices 
with oscillating water columns (OWCs) and overtopping devices typically have the highest freeboard and are most visible. 
Offshore	devices	would	require	navigation	hazard	warning	devices	such	as	lights,	sound	signals,	radar	reflectors,	and	
contrasting day marker painting. However, Coast Guard requirements only require that day markers be visible for one 
nautical mile (1.8 km), and thus offshore device markings would only be seen from shore on exceptionally clear days. The 
air being drawn in and expelled in OWC devices is likely to be the largest source of above-water noise. Some underwater 
noise would occur from devices with turbines, hydraulic pumps, and other moving parts. The frequency of the noise may 
also be a consideration in evaluating noise impacts.

Direct	injuries	to	fish	and	protected	species	from	turning	blades	and	other	mechanical	operations:	 Turning 
mechanical equipment can always injure individual animals that encounter it, and design would have to factor in the 
characteristics of species likely to encounter that equipment, especially marine mammals and sea turtles.  Slow blade 
velocities in most current designs should allow most such animals to avoid injury, though some would certainly occur, and 
need to be factored into environmental planning for protected species. Protective fences and sonar-activated brakes could 
prevent larger marine mammals from harm.

Reduction	in	wave	height	from	wave-energy	converters:  Extraction of energy from ecosystems never comes free.  
Wave heights and other characteristics would be expected up to 1-2 km in the direction of the wave travel. However, 
placement of installations farther offshore should reduce those impacts.  In addition, none of the current technologies 
harvest	a	significant	portion	of	total	wave	energy.	The	current	best	guess	is	that	even	a	large	wave-energy	facility	with	a	
maximum density of devices would cause the reduction in waves to be on the order of 10 to 15 percent, and this impact 
would rapidly dissipate within a few kilometers. Little information is available as yet on the impact on sediment or larval 
transport or other implications for living marine communities from any given reduction in wave height offshore. Impacts on 
wave users, including surfers, do not seem likely in the North Carolina context.

reduction in current speed and energy and material carrying capacity:	Similarly,	extraction	of	significant	proportions	
of energy from currents could reduce overall power, reducing energy transfer within marine ecosystems and the capacity 
of those currents to transport larvae and other materials.  In the U.S. southeast, very many organisms’ life histories are 
organized around such transport, including over long distances.  However, it would take a very large network of current 
extraction facilities to make any serious dent in the power of the Gulf Stream, and these impacts seem unlikely except 
under such a scenario.  Local effects, such as temperature and salinity changes in estuaries caused by changes in the 
mixing of salt and fresh waters, would need to be considered for their potential impact on nearshore ecosystems (Charlier 
and	Justus,	1993).		Similarly,	tidal-power	installations	such	as	tidal	barrages	that	work	like	dams	could	restrict	flows	and	
impair estuarine function, and are best avoided.
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OcEaN tHErmaL ENErGy cONvErSiON (OtEc)
Ocean	thermal	energy	conversion	(OTEC)	is	a	1970s-era	technology	that	never	really	made	it	because	of	the	inefficiency	of	
heat exchangers during that time, and the costs associated with bringing deep-ocean cold water and shallow-ocean warm 
water together.

The	basic	concept	is	simple:	two	ocean	water	masses	that	have	very	different	temperatures	and	working	fluid	that	has	a	
relatively	low	boiling	point.	Warmer	water	evaporates	the	working	fluid	whose	vapor	pressure	is	then	used	to	turn	turbines.			
The vapor is then re-condensed with the cold water and used again.  The most convenient source of uniformly cold water 
on the planet is in the deepsea at depths below 1000 feet.  A temperature difference of at least 10 degrees C is needed 
for working OTEC, but 15 degrees C or more is ideal.  Recent developments in Cuba and elsewhere suggest that at some 
scales,	waste	heat	can	be	used	to	enhance	the	temperature	differential	and	improve	efficiencies.

In addition, deep ocean water has other interesting properties, including a high concentration of bioavailable phosphorus 
and nitrogen compounds.  This is the same source of nutrients that fuel upwelling-based productivity in the world’s 
oceans.  Thus, this nutrient-rich post-OTEC cold waste-water could be used for mariculture to grow microalgae for biofuels.  
Many	island	nations	are	looking	at	the	possibility	of	flash-evaporating	the	warm	water	to	make	freshwater,	or	using	the	
cold water for refrigeration and using condensation of ambient humidity to water cool-season crops.  Some researchers 
also feel that energy recapture from seawater could supply an energy source to manufacture hydrogen. (Perc and Fujita, 
2002)		One	day	North	Carolina	could	possibly	benefit	from	these	more	esoteric	options.

	The	first	operational	OTEC	plant	was	built	in	1930	in	Cuba	by	Frenchman	George	Claude.		Unfortunately	the	plant	was	
destroyed soon thereafter by a hurricane.  Numerous pilot-scale projects have operated for many years around the 
world	since	then.		However,	the	inefficiencies	in	heat	exchanger	technology	have	delayed	serious	development.		Recent	
improvements	in	efficiency	by	the	Japanese	and	by	Lockheed	Martin	seem	likely	to	solve	this	core	problem.

OcEaN tHErmaL ENErGy-cONvErSiON tEcHNOLOGiES
closed-cycle systems
Closed-cycle	OTEC	systems	use	fluids	with	a	low-boiling	point,	such	as	ammonia,	to	rotate	a	turbine	to	generate	electricity.	
Warm	surface	seawater	is	pumped	through	a	heat	exchanger	where	the	low-boiling-point	fluid	is	vaporized.	The	expanding	
vapor turns the turbo-generator. Cold deep-seawater, pumped through a second heat exchanger, condenses the vapor 
back into a liquid, which is then recycled through the system. (All OTEC schematics below are from US DOE 2011b.)
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Open-cycle systems
Open-cycle OTEC systems use the tropical oceans’ warm surface water to make electricity. When warm seawater is 
placed in a low-pressure container, it boils. The expanding steam drives a low-pressure turbine attached to an electrical 
generator. The steam, which has left its salt behind in the low-pressure container, is almost pure fresh water. It is 
condensed back into a liquid by exposure to cold temperatures from deep-ocean water.

 

Hybrid systems
These systems combine the features of both the closed-cycle and open-cycle systems. In a hybrid system, warm seawater 
enters	a	vacuum	chamber	where	it	is	flash-evaporated	into	steam,	similar	to	the	open-cycle	evaporation	process.	The	
steam	vaporizes	a	low-boiling-point	fluid	(in	a	closed-cycle	loop)	that	drives	a	turbine	to	produce	electricity.
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OcEaN-tHErmaL ENErGy cONvErSiON POtENtiaL FOr NOrtH carOLiNa
Maps of the worldwide potential for OTEC typically emphasize the tropics (Fig. 7-3) which show a 15 degrees centigrade or 
more annual average temperature differential.  Outside the tropics, the challenge is to locate in a place where the spatial 
and	temporal	distribution	between	warm	surficial	current	and	the	underlying	cold	deeper	waters		are	in	close	proximity	to	
the coast.
 

Figure 7-3

                                                                                                                                                       Global OTEC potential (source: Lockheed Martin). 

Detailed analysis of the North Carolina continental margin suggests that this situation occurs off the state’s coast.  
Significant	potential	for	OTEC-based	energy	occurs	off	of	North	Carolina	if	the	problems	related	to	the	offshore	distances	
and shifting nature of the Gulf Stream and Labrador Current can be solved.

Fig.	7-4	depicts	a	vertical	temperature	profile	of	the	water	on	NC’s	Continental	Slope	in	the	vicinity	of	Cape	Hatteras.		
This	profile	shows	the	surface-water	temperatures	of	about	26°	C	during	the	summer	that	decrease	gradually	to	the	
thermocline at about -250 meters (833 feet).  The bottom temperatures are below 10° C at 800 meters (2,667 feet). This 
represents a 16° C temperature difference between the surface and bottom.  A minimum of 10° C is necessary to make 
the OTEC process work, which is reached at -500 meters (1,667 feet) water depth. 

 

oTHeR offsHoRe eneRGY ResoURces



93

FIGURE 7-4

Panel a is an example of the temperature gradient  in degrees centigrade versus depth in meters on the flank of the Gulf Stream on 
NC’s Continental Slope n the vicinity of Cape Hatteras, NC. Panel a is from S. Riggs. Panel b is a cross-sectional plot of mean-north velocity 
within the Gulf Stream in the Straits of Florida. Notice the small central core that has the highest velocity within the current (> 6.48 km/hr). 
Panel b is from (http://www.ocean-pro.com/htmfiles/gulfstream2.htm). 
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The features suggesting that OTEC could represent a potential energy source at some time in the future include 
the following:

1.		 The	presence	of	the	south-flowing,	cold-water	currents	off	northeastern	N.C.	and	north-flowing,	warm-water		 	 	
Gulf Stream off southeastern N.C. that hug the outer edge of the continental shelf. (Fig. 7-2)

2.		 At	the	confluence	of	these	two	currents	off	Cape	Hatteras	(Fig.	7-2),	the	warm	Gulf	Stream	overrides	the	dense,	cold		 	
 currents, producing a dramatic vertical temperature gradient (Fig. 7-4). 

3.  N.C. has a relatively narrow continental shelf (at -50 meter or -167 feet depth) that ranges from a minimum of 20 km   
 (12.4 miles) off of Cape Hatteras to about 100 km (62 miles) in the middle of Onslow Bay (Fig. 4-2). The continental   
 slope off N.C. is steep and deep providing for a relatively shallow thermocline (Fig. 7-4).  

4.		 The	greatest	flow	dynamics	and	temperature	gradients	occur	in	the	summer	and	are	minimal	in	the	winter.	However,		 	
 due to NC’s latitude, the seasonal temperature differentials are relatively small, producing a unique opportunity to get   
 year-round warm surface waters over deep cold waters.

To ensure maximum current velocities and an adequate temperature differential throughout the year, it would be essential 
to	work	in	the	vicinity	of	the	Gulf	Stream.	Since	the	Gulf	Stream	is	a	flowing	current	that	meanders	and	moves	along	the	
southeast N.C. continental margin, it would be imperative to work off a mobile platform that could keep the platform 
located at the optimum position to maintain the appropriate surface velocity and temperature (Fig. 7-5). Such a mobile 
platform could theoretically be moved to avoid major storm events.  OTEC ships have been the subject of preliminary 
design studies.

FIGURE 7-5

A schematic drawing depicts a mobile platform harvesting both cold-deep water and warm-surface water to generate electrical power on ship board 
utilizing the ocean thermal energy conversion technology (OTEC). The mobile platform allows the vessel to optimize the water sources from currents 
that have a mobile and meandering track. Figure is from (http://homework.uoregon.edu/pub/class/hc441/otec.html).  
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ENvirONmENtaL iSSuES rELatED tO OcEaN tHErmaL-ENErGy cONvErSiON
Environmental issues related to OTEC at industrial scales are just now being understood.  The following materials are 
adapted from two analyses of environmental implications of OTEC (Rader and Fujita, 2008; Rader and Fujita, 2009) and 
earlier work by Pelc and Fujita (2002).  Some risks of OTEC based in onshore facilities (e.g., benthic habitat damage 
associated with piping cold water) are eliminated when the cold-water pipe hangs vertically in the water, although habitat 
risks still exist from cabling and other infrastructure needs related to getting power ashore.

Alteration	of	temperature	gradients	in	near-surface	waters: Although modern OTEC systems are typically based upon 
closed loop water systems – leaving the warm and cold water streams essentially unpolluted – both must be mixed 
back into the ocean system in an environmentally sound way.  Because large volumes of water are necessary, surface 
discharges of cold water could substantially decrease the surface-water temperatures. Because the surface microlayer of 
the sea is a key habitat for early life history stages of many organisms, that impact must be avoided. Benign remixing to 
the proper depth can be expensive if the still-cool water is not used for a secondary purpose.

Nutrient	loading	in	near-surface	waters: Deep ocean water is also extraordinarily nutrient rich, creating an ancillary 
boon if that richness can be used for a secondary purpose (e.g., mariculture or growing microalgae for biofuels). NOAA 
is currently exploring the options for mariculture in federal waters associated with energy-production facilities. In Japan 
deep-ocean water is purposefully brought to the surface to fertilize net-pen mariculture operations, a risky strategy if 
one is concerned about ecological cascades associated with eutrophication and other potential risks. The Cubans at 
the University of Matanzas are actively experimenting with growing microalgae for biofuels, and are considering this 
application.  

Entrainment of larval and juvenile organisms from the deepsea: Sucking large amounts of cold, deepsea water to the 
surface	for	industrial	purposes	adds	a	risk	of	significant	mortality	for	small	organisms,	including	both	deep	scattering	layer	
animals and larvae and juveniles of benthic and pelagic animals. This risk is similar to that associated with impingement 
and	entrainment	of	fish	larvae	on	cooling	water	screens	associated	with	power	plants.	Few	studies	of	this	phenomenon	
have been conducted; perhaps none relevant to coastal North Carolina, although the benthic-pelagic coupling studies 
done by Dr. Steve Ross’ lab at UNCW may well be relevant (Ross et al., 2001).

Emissions of dissolved greenhouse gases: Deep-ocean waters typically contain a fair amount of dissolved carbon dioxide 
and	other	gases	which	can	be	released	when	no	longer	under	pressure.	Whereas	significant	benefits	can	accrue	from	
avoided greenhouse gas emissions, in the case of OTEC those must be balanced against some potential for enhanced 
emissions from this source. Island nations that are looking to OTEC are considering qualifying for greenhouse credits 
under	the	Clean	Development	Mechanism,	but	those	certifications	must	account	for	greenhouse	gases	released	from	
cold-water streams.

toxicant release:	While	OTEC	does	not	use	or	produce	large	amounts	of	toxicants,	the	working	fluid	(e.g.,	ammonia)	
can be toxic in large amounts, depending on what it is, should a spill occur. In addition, normal industrial processes 
create small risks of accidental spills of solvents and other toxicants, though no programmed discharges are expected.  
Depending on their source, surface warm waters can already contain toxicants that must also be managed, though 
distances offshore in this case suggest no additional risk.

competing uses: The depths of all likely industrial scale OTEC installations make use competition likely small. The most 
serious	conflict	may	arise	from	the	extensive	utilization	of	these	off-shelf	current	corridors	as	major	east	coast	shipping	
lanes.	The	only	fisheries	currently	operating	in	those	depths	are	for	wreckfish	(only	on	the	Charleston	Bump)	and	golden	
and	red	crab	(far	south	and	north,	respectively).	Future	fisheries	could	develop	on	black-bellied	rose	fish,	barrelfish	and	
sea	bream,	but	abundant	habitat	exists	should	that	happen.	On	the	other	hand,	the	potential	for	habitat	benefits	is	small	
except	for	pelagic	fishes,	and	the	distances	required	offshore	suggest	that	benefit	would	be	small.

risk of storm damage:  Any OTEC facilities off N.C. would likely be mobile OTEC ships built to avoid storms and other 
harsh conditions, though the challenges of retracting or even moving with 1000 feet or more of cold-water pipes in places 
should not be minimized. Like all other offshore energy options in this region, storm survivability and mitigation will have 
to be programmed into planning.

oTHeR offsHoRe eneRGY ResoURces
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OcEaN StatiONS: rEcOvEriNG ENErGy FrOm muLtiPLE SOurcES
One approach to the potential energy resources from NC’s outer continental shelf and slope is to establish a station or 
series of platforms that can operate as a hub for recovery of multiple sources of renewable energy. To capture  various 
types of the ocean’s renewable energy, N.C. should consider working towards developing a network of interconnected 
ocean stations to simultaneously collect energy from multiple sources (Fig. 7-6 and 7-7). These ocean stations could be 
either	a	series	of	floating	or	fixed	platforms,	similar	to	the	oil	industry	platforms.	The	platform	surfaces	could	be	covered	
with solar panels and generators being driven by ocean thermal energy conversion. Around the perimeter could be a series 
of wave generators. Hung below the platform and/or attached to the pilings could be a series of current and tidal turbines.

Fig. 7-6

                                                                                                                     Possible wind/wave combination installation (Hy-Spec Eng.; from NREL, 2006)
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FIGURE 7-7

A surface model of three networked ocean station platforms covered with solar panels and wind turbines. Underneath the platforms are systems to recover 
current and tidal flow energy, and wave energy could be recovered with wave machines attached to the platform flanks. Either the central portion of each 
platform could contain the ocean thermal-energy conversion system or it could be contained within mobile satellite ships that would hub into the platform 
system to integrate the total energy production and transmit it to shore. Figure is from (http://homework.uoregon.edu/pub/class/hc441/otec.html).

Development of one or more of these ocean stations could be either independent of a wind farm or the hub that is 
intimately tied into it , and possibly could hold some wind turbines on the platforms. As a hub station, it could collect the 
energy from all of the various sources and send it ashore with a single cable system. The multiple sources could not only 
produce	a	greater	supply	of	energy	but		also	a	much	more	continuous	flow.	

mEtHaNE HyDratES
Methane hydrates (also known as methane clathrates or gas hydrates) are deep-sea concentrations of methane and 
related natural gas molecules, each embedded in a mosaic of water ice that is found  at water depths greater than 300 
meters. In places, methane hydrates can form cemented crusts hundreds or thousands of meters thick that also form 
traps for more conventional natural gas. The total volume of gas hydrates in the world is immense – perhaps as great as 
all other fossil fuels combined.  However the extraction potential is poorly known and the recovery technology does not yet 
exist. (USGS, 2002)

One massive methane hydrate concentration larger than the State of Rhode Island was discovered in the 1980s on the 
Blake Ridge off southeastern North Carolina. (Fig. 7-8) These methane deposits may not be suitable for recovery since 
there is a great concern about their stability. Some scientists have hypothesized that abrupt methane releases from gas 
hydrates may be responsible for sub-sea slumps on the continental margins, and even for some of the disappearances 
attributed to the Devil’s or Bermuda Triangle.

In addition, the biological communities associated with methane hydrate outcrops are just beginning to be discovered. 
Only one site located on the Blake Ridge has been well-documented (Van Dover, 2002; Heyl et al., 2007), and in 2009 it 
was	protected	against	fishing	damage	by	the	South	Atlantic	Fishery	Management	Council.
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Figure 7-8

                  Location of purported gas hydrate deposits off N.C. and S.C. (USGS, 2002) http://marine.usgs.gov/fact-sheets/gas-hydrates/title.html.

It is premature to speculate about the extent, recoverability and advantages and risks associated with this future energy 
source. It should be noted that methane is a potent greenhouse gas, and accidental releases associated with recovery 
must	be	considered	in	its	cost-benefit	analysis.
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fInDInGs anD RecoMMenDaTIons 

GENEraL FiNDiNGS
•	 North	Carolina	has	diverse	ocean	and	coastal	resources	that	are	the	foundation	of	a	strong	coastal	and	state	economy.

•	 North	Carolina’s	coastal	travel	and	tourism	industries	contribute	40,000	jobs	and	$2.6	billion	to	North	Carolina’s		 	
	 economy	and	depend	on	public	access	to	clean	beaches,	estuaries	and	waters	and	abundant	fisheries.

•	 North	Carolina’s	commercial	and	recreational	fishing	industries	contribute	27,000	jobs	and	$116	million	annually	to		 	
 North Carolina’s economy.

•	 North	Carolina’s	estuaries	support	massively	productive	fish	populations,	including	many	of	the	historical	drivers	of		 	
	 fisheries	and	societies	in	the	region	(herrings,	shads,	striped	bass,	sturgeon,	and	eels,	among	others)	and	nearshore		 	
	 spawners	tied	to	brackish-water	primary	and	secondary	nursery	areas	(blue	crabs,	shrimps,	drums,	flounders	and		 	
	 many	other	fish).

•	 North	Carolina’s	beaches	and	barrier	islands	sustain	large	populations	of	migratory	animals	from	bluefish	to	seabirds		 	
 and shorebirds.

•	 The	North	Carolina	coastal	system	has	a	complex	geologic	framework	with	major	differences	occurring	between		 	
 inshore and offshore segments as well as between the north and south continental shelf components. 

•	 Exploration	and	development	of	offshore-energy	resources	–	oil	and	natural	gas,	wind	and	hydrokinetic	technologies		 	
	 and	thermal	–	pose	environmental	and	economic	benefits	and	risks	(environmental	benefits	include	potentially		 	
 providing habitat) to North Carolinians and Americans.

•	 The	development	of	any	source	of	offshore	energy,	whether	renewable	or	fossil	fuel,	will	likely	have	some		 	 	
 socioeconomic and environmental impacts, including those on marine and estuarine waters and those on the species   
 that inhabit these waters.  General impacts include:  habitat alteration during installation, operation, maintenance   
 and decommissioning of new offshore-energy facilities; impacts from transmission crossings in North Carolina’s 
	 coastal	zone;	debris	from	storm-damaged	facilities;	minor	toxicant	releases;	conflicts	with	and	displacement	of	other		 	
 ocean users; indirect and cumulative impacts; and worker safety.  Revenue sharing from any offshore resources has   
 been important for states that receive it. Revenue and royalty sharing are essential components to North    
 Carolina’s development of offshore energy.  

•	 Many	decisions	related	to	offshore	energy	are	made	at	the	federal	level.		

•	 Offshore	wind,	oil,	gas,	or	other	offshore-energy	development	will	have	challenges	related	to	infrastructure		 	 	
 development, including transmission.

•	 Even	with	aggressive	conservation	measures,	such	as	greater	fuel	efficiency	standards	for	cars,	the	demand	for	
 energy in the U.S. and N.C. is likely to continue to grow.  U.S. dependence on imported energy has many negative 
 consequences to the nation’s economy, including affecting the international balance of payments, reducing the value 
	 of	the	U.S.	dollar,	increasing	inflationary	pressures,	living	under	economic	uncertainties	about	oil-supply	disruptions	
 and price hikes, and risking engagement in military actions overseas to preserve access to oil supplies.

•	 Although	N.C.’s	energy	development	policy	must	balance	different	risks	and	benefits	as	compared	to	the	national	
 energy policy, development of North Carolina’s energy resources is intertwined with national energy policy.  
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fInDInGs anD RecoMMenDaTIons 

GENEraL rEcOmmENDatiONS
a1: North Carolina needs a program of research and data collection to ensure that the state has adequate information  
 to evaluate these impacts.  At a minimum, the state should evaluate resource potential; the oceanographic and 
 ecological processes acting on North Carolina’s continental shelf, and slope and waters out to 200 nautical miles; 
	 the	habitat,	migration	corridor,	and	other	needs	of	commercially	and	recreationally	important	fisheries,	sea	turtles,	
 pelagic birds, and other potentially impacted species; and socio-economic studies that assess the impact on coastal 
 communities.

a2: Establish a central data collection point for information on coastal energy resources.

a3: Establish and implement an offshore strategy integrating ecosystem protection and restoration strategy that is   
 science-based and aligns state conservation and restoration goals.

a4: North Carolina should continue to build relationships and dialogue with the appropriate federal agencies around   
 these issues.

a5: Better coordinate and support federal, interstate, state, tribal, local, and regional management of the ocean and our  
  coasts. Improve coordination and integration with the federal government and within state government.

a6: North Carolina’s Congressional delegation should take appropriate action to provide revenue and royalty sharing for   
 any offshore oil and gas development in waters off the North Carolina coast.

a7:	 Infrastructure	costs	and	benefits,	both	socioeconomic	and	environmental,	should	be	fully	evaluated	as	part	of	a		 	
 comprehensive management plan for North Carolina’s coastal and ocean-energy resources.

a8: North Carolina’s energy policy should consider the national energy policy framework, including an assessment of   
 the impact from full development of North Carolina’s energy on national-energy security.

a9: The state should engage in comprehensive ocean and coastal resource management to ensure the sustainable   
 and best use of our ocean and coastal resources.  Resource-management tools like marine spatial planning should  
 be used to develop a comprehensive management plan.  A comprehensive plan should be in place to ensure the 
 highest and best use of all the ocean and coastal resources.  A marine spatial planning effort should include:

 1.  Basic mapping of North Carolina’s potentially sensitive offshore habitats to the edge of the Exclusive Economic   
  Zone (EEZ) should be completed, beginning with the high-priority zones where energy industries are most likely   
	 	 to	locate,	and	where	conflicts	are	most	likely	to	occur:	a)	the	wind	power	high-value	zones,	and	b)	the	
	 	 deepwater	coral	high-probability	zone	identified	by	the	South	Atlantic	Fishery	Management	Council	(SAFMC).	
  Methane seep communities should also be explored.

 2. An analysis similar to the UNC wind study should be completed for each potential resource that includes the   
  deep-water zone, taking into account the distribution of vulnerable habitats as well as potentially competing   
	 	 uses	of	those	waters,	including	commercial	and	recreational	fishing,	military,	navigation,	mariculture,	and	other		 	
  existing uses.

 3.  North Carolina’s Coastal Habitat Protection Plan and the SAFMC’s Fishery Ecosystem Plan should be utilized as 
  vehicles to consider the establishment of habitat targets for economically important species that could be 
  affected by offshore-energy production, so that potential negative impacts can be assessed and effectively 
  minimized during project development and consultation, and then potentially mitigated.
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a10: The state should work to increase its knowledge of offshore-energy production to continually inform and improve   
 management and policy decisions and increase its capacity to respond to change and challenges. The state should  
  also better educate the public through formal and informal programs about the ocean and coastal systems and 
 their importance to North Carolina’s economy.

a11:	 As	a	major	coastal	state	that	produces	much	of	the	fin	and	shellfish	resources	in	North	America,	North	Carolina
 should participate in federal inter-jurisdictional planning, including the work of the National Ocean Council, and 
 support federal and interstate policies that ensure a balanced and comprehensive approach to the development 
 and use of the many resources found in state and federal waters.

a12:	 This	Panel’s	work	is	an	essential	first	step	in	assessing	the	impact	of	offshore-energy	development	on	North	
 Carolina, and this report represents our best thinking on the critical questions.  But taking the next steps to 
	 develop	offshore	energy	will	require	a	unified	effort	to	assess	impacts	on	North	Carolina’s	economy,	communities,	
 and natural resources, to promote economic development of offshore energy that boosts North Carolina’s economy, 
 and to establish North Carolina as a leader in offshore-energy development.  It is our recommendation that the 
 state support a consolidated, focused effort to assess the contribution of any offshore-energy production to North 
 Carolina’s overall energy needs in the future.

a13: North Carolina’s academic institutions have already initiated research efforts to address portions of the offshore-
 energy equation.  North Carolina’s research campuses are already examining alternative energy: Appalachian 
 State has a renewable energy initiative; N.C. State has the Solar Center; UNC-Charlotte and North Carolina A&T 
 State Univeristy  have an Energy Production and Infrastructure Center and an Energy Research Center.  These 
 efforts recognize the critical importance of new and expanding energy sources to the nation and to North Carolina, 
 and we recommend that the state support and expand these efforts. Furthermore, the North Carolina Biotechnology 
 Center, which is a public/private partnership, recently launched the Marine Biotech Center of Innovation to 
 accelerate development of commercial products from the state’s marine resources.  North Carolina can be in the 
 forefront of energy research and development to produce breakthroughs in development of novel energy solutions 
	 with	economic	benefits	to	the	State,	while	minimizing	adverse	impacts	and	supporting	North	Carolina’s	coastal	
 communities. 
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FiNDiNGS
•	Oil and natural gas constitute approximately 62 percent of U.S. energy consumption.

•	 The oil market is global.  The natural gas market is globalizing.  Oil and gas development off the coast of North Carolina  
 will not be reserved for state use and will not appreciably affect gasoline, diesel or natural gas prices in North Carolina.

•	Oil and gas are most likely to be developed in federal waters outside state jurisdictional waters. Under current law,   
 North Carolina would not receive a share of lease payments or royalties from development of offshore oil and gas.  As   
 recently as July 12, 2011 Gov. Perdue again urged the N.C. Congressional delegation to support legislation to ensure   
 that “North Carolina … receives its fair share of any royalty payments.” 

•	 There is potential for state revenue from sharing federal income from offshore lease sales, rentals and royalties.

•	  The construction of offshore platforms requires large fabrication facilities and sometimes deepwater ports.  These   
 exist on the Gulf Coast as well as in several foreign countires.  The opportunity for development of these port facilities   
 in North Carolina is unlikely and limited in neighboring states.

•	Offshore drilling and production operations require ports such as Venice, Morgan City and Port Fouchon, Louisiana, 
	 which	can	accommodate	shallow	draft	supply	boats	and	helicopters.		Any	port	which	can	handle	deep-sea	fishing	boats	
	 can	handle	this	traffic	if	sufficient	land	and	labor	are	available.		There	are	currently	2	North		Carolina	ports	(Morehead
 City and Wilmington) that can handle this.

•	Oil and gas production would bring jobs to North Carolina.  Some of those jobs probably will be taken by current North   
 Carolina residents while others will be held by those currently living outside North Carolina.

•	Previous geophysical exploration for oil and gas in offshore North Carolina suggests limited resources of oil (about 36   
 days of current US demand) and gas (about 246 days of current U.S. demand, according to BOEMRE).  However, larger   
 reservoirs of recoverable oil and gas may be discovered during new, more intense exploration.

•	 The North Carolina Outer Continental Shelf does possess a geological formation analogous to ones in which    
 substantial oil and gas resources have been discovered elsewhere, such as off Brazil.  

•	Oil and gas are most likely to be found in the Jurassic section.  The Jurassic section in the Southern Baltimore Canyon   
 Trough and Carolina Trough, off North Carolina, occurs primarily in deep water east of the -2000 meter bathymetric   
 contour.  The Jurassic section in the Northern Baltimore Canyon Trough off New Jersey and Southeast Georgia Basin   
 off Georgia occurs in the shallower portions of the upper slope and outer continental shelf.  
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•	 The Southern Baltimore Canyon Trough and Carolina Trough off North Carolina are situated on relatively steep slopes.    
	 They	are	highly	dissected	by	submarine	canyons	that	are	eroded	deeply	into	the	margin	and	reflect	conditions	of	active			
 mass wasting.  In addition, these slopes are geologically the most prone to major landslides and slumps along the   
 Atlantic margin. 

•	 The	north-flowing,	warm-water	Gulf	Stream	and	south-flowing,	cold-water	Labrador	Current	meet	and	interact	off	Cape		 	
 Hatteras.  The interaction of these two dynamic ocean currents is one of the major reasons why the Cape Hatteras   
 area is a primary breeding ground for small summer hurricanes and large fall and spring nor’easter storms. 

•	 The North Carolina coastal system consists of an extensive and unique series of barrier islands, associated shallow   
 and dynamic inlets, and a vast and shallow back-barrier estuarine system.  This coastal system represents the    
	 natural	resource	base	that	supports	a	significant	travel	and	tourism	industry	and	significant	commercial	and		 	 	
	 recreational	fisheries.

•	 Integrating the necessary support industries for large-scale offshore petroleum development with the limitations of the   
 natural-resource system and the tourism industry will require careful and effective planning.  

•	 In	the	1990s	the	N.C.	Environmental	Science	Review	Panel	posed	specific	questions	about	oil	and	gas	exploration		 	
 and development in many lease blocks off Cape Hatteras. The Department of the Interior has funded research to   
	 answer	questions	specific	to	one	lease	block	and	some	general	questions	about	oil	and	gas	exploration	offshore.	

•	Pursuant to the Outer Continental Shelf Lands Act, the U.S. Secretary of the Interior has announced that the Interior 
 Department will develop an Outer Continental Shelf Oil and Gas Program for 2012-2017 for the Mid-Atlantic, South 
 Atlantic, Gulf of Mexico and Alaska.  The area offshore North Carolina and other states can be included in the lease
	 plan	without	a	request	from	the	state	and	without	the	consent	of	the	state.		North	Carolina	can	influence	the	proposed			
 lease plan by commenting on the Draft and Final Environmental Impact Statement (EIS) for the plan prepared by
 the Department of the Interior and by determining consistency with its coastal management plan.  The actual lease
	 sale	and	approval	of	a	specific	plan	of	exploration	will	also	require	an	environmental	impact	statement	and	a	
 consistency determination by the state. 
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rEcOmmENDatiONS
B1: North Carolina should ask the Department of the Interior to complete the studies called for by the N.C. 
 Environmental Science Review Panel in the 1990s and to address other concerns as part of the development of 
 environmental documents for the Outer Continental Shelf Oil and Gas Program for 2012-2017. This includes 
 the studies to describe the biological resources; the socio-economic analysis of N.C. coastal communities at risk 
 from oil exploration, development, or spills; and the physical oceanographic information necessary to predict the 
 fate and transport of oil. The Outer Continental Shelf Oil and Gas Program for 2012-2017 should use marine spatial 
	 planning	and	other	tools	to	identify	and	minimize	conflicts	with	other	important	ocean	users,	including	the	
	 Department	of	Defense,	fisheries,	navigators,	and	offshore-wind	energy	producers.		North	Carolina	should	be	
 prepared to again use its authority under the Coastal Zone Management Act to determine that any Outer 
 Continental Shelf Oil and Gas Program that does not address the State’s concerns is inconsistent with its coastal 
 management plan. 

B2:	 The	Offshore	and	Onshore	Energy	Scientific	Advisory	Panel	created	by	Governor	Perdue’s	Executive	Order	#97,	
 the Division of Emergency Management in the Department of Public Safety, the Department of Environment 
	 and	Natural	Resources,	and	other	state,	local	and	federal	agencies	should	thoroughly	review		the	findings	and	
 recommendations of the federal BP Deep Horizon Oil Spill Commission to make sure North Carolina develops the 
 proper safeguards and has them in place to protect the coast’s economy and ecosystems.

B3: North Carolina and other coastal states, having learned the lessons from the BP oil spill, should ask the 
 President, Department of the Interior, Congress and the oil and gas industry to respond to and implement 
 appropriate recommendations of the BP Oil Spill Commission and other panels before approving or opposing 
 proposals to drill for oil and gas offshore. North Carolina should ask the Department of the Interior and other 
 agencies to address appropriate recommendations of the BP Oil Spill Commission in the OCS Oil and Gas Program 
 for 2012-2017.

 North Carolina should evaluate whether existing legal protections provided and limited by the Oil Pollution Act of 
	 1990	and	other	laws	are	sufficient	to	protect	or	compensate	the	people	of	North	Carolina	from	the	potential	
 adverse consequences of leasing decisions off the coast of Virginia and other states. A spill off Virginia could be 
 carried by the Labrador Current to the coast of North Carolina.

B5: North Carolina should ask the Department of the Interior to conduct appropriate research and surveys to access oil   
 and gas resources on the Atlantic Continental more accurately.

B6: Petroleum data sets are highly technical. North Carolina and other Atlantic states should work with BOEMRE to  
 evaluate potential oil and gas resources on the Atlantic continental margin, including off NC.  This knowledge is 
 critical for determining whether to allow oil and gas exploration to go forward, to ensure that adequate safeguards 
 and staff to enforce them are in place, to improve the quality of technical and environmental studies, to plan for the 
 associated onshore energy-support industries, and to ensure that the public is fairly compensated for the 
 exploitation of public trust resources. 

B7: Drilling in shallower waters for oil and gas in the Northern Baltimore Canyon Trough poses less risk than drilling 
 in deeper waters in the Southern Baltimore Canyon Trough and Carolina Trough off North Carolina.  DOI, states, 
 and the public should consider this risk in developing the OCS Oil and Gas Program for 2012-2017 and future plans
  and leases. 

B8: Exploration and development of offshore oil and gas and associated onshore facilities will impose costs upon state 
 and local governments and the environment.  North Carolina should receive a fair share of leasing fees and royalties 
 to cover these costs and to invest in environmental protection and economic development of the State.



109

offsHoRe WInD

FiNDiNGS 
•	NC has the largest offshore wind resource on the East Coast, resulting from a combination of: (1) The long N.C.
 coastline, (2) The continental shelf extends far off the N.C. coast, providing ample shallow-water area in which to erect 
	 turbine	arrays,	and	(3)	The	convergence	of	the	Gulf	Stream	flowing	from	the	South	and	the	Labrador	Current	flowing	
 from the North creates a unique and energetic microclimate resulting in an impressive estimated capacity factor for 
 offshore-wind energy off the central portion of the N.C. coast.

•	 There are rapid increases in wind-energy potential as one moves from land over coastal waters of the major sounds 
 (Pamlico and Albemarle) and then again as one moves offshore over the continental shelf.  

•	 There	is	relatively	small	risk	of	hydrocarbon	release	and	contamination	in	general	and	specifically	in	the	case	of	
 catastrophic events.

•	 The pattern of bird abundance over the near-shore continental shelf demonstrates large declines with distance from
	 	the	shore,	such	that	bird	density	declines	by	about	two	thirds	from	the	highest	density	within	the	first	10	kilometers	of	
 the beach to the average of the zone from 10-40 kilometers.  To the degree that abundances imply relative risk, the 
 risks are much lower over North Carolina’s near-shore continental shelf than over land where  wind farms exist. 

•	Existing evidence implies that risks to birds and bats may be lower, even substantially lower, over the N.C. continental 
 shelf 10-40 kilometers from land than on land where  wind farms are found.  

•	Marine mammals and sea turtles are more dense and abundant in the coastal ocean than in Pamlico Sound.  A   
 potential risk to marine mammals from wind-energy development is that of noise disturbance, particularly during   
 turbine construction.  

•	Wind	turbines	may	provide	secondary	benefits,	such	as	provision	of	new	habitat	and	mariculture	opportunities	on	the		 	
 near-shore continental shelf.  

•	As of the most recent BOEMRE North Carolina Task Force meeting in May 2011 in Raleigh, there are 506 federal   
 lease blocks (approximately 3 mile x 3-mile areas) off the North Carolina continental shelf in waters shallower
 than 40 meters that have the potential for wind-farm development after excluding all areas with known use constraints.  
 More than 500 lease blocks represent a larger shallow-water resource than any other East Coast state has before even 
 considering potential use constraints in those other states, and could accommodate as much as 50,000 megawatts 
 of nameplate (peak) capacity, which would likely generate a yearly average of 20,000 MW of power – based on 505
  lease blocks.

•	 The cost of producing wind energy is high relative to costs associated with the current mix of energy sources and thus
  would increase what ratepayers pay for electricity in the near term.  However, this comparison fails to account for the
 absence of discharge of atmospheric pollutants, which are associated with all combustion sources of energy 
	 and	whose	costs	are	now	externalized.		These	economic	benefits	of	wind	power	and	other	energy	sources	that	avoid
 combustion include in particular reductions in health-care costs as discharge of atmospheric particulates is reduced
	 and	reductions	in	global-change	costs	such	as	from	hurricanes,	sea-level	rise,	floods,	and	droughts.

•	 The	offshore-wind	industry	may	offer	significant	opportunities	for	renewable	energy	generation	and	for	economic
 development and job creation.  North Carolina’s extensive coastline and large offshore-wind resource appear to make   
	 it	a	prime	area	for	offshore-wind	development.		Among	the	benefits	of	offshore	wind-energy	development,	the	Panel		 	
	 finds	the	following:

 � Renewable energy generation, including opportunities to meet utility obligations under Senate Bill 3 
  (Session Law 2007-397) and possible future federal energy and climate change regulations.

 � Job opportunities created by those involved in generating power, supporting operations and maintenance and  
 the establishment of an industry supply chain.

 � New venues for eco-tourism and energy tourism.

 � Revenue for the state from offshore leases.

 � Workforce development and job-training programs to serve the industry in North Carolina as well as    
 other states.

 � Possible clients and business for the ports at Morehead City and Wilmington.
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•	Offshore wind-energy development is also likely to have modest impacts on the coastal environment, habitats and   
 coastal communities, mitigated and minimized by effective spatially explicit planning, and including:

 � Species	and	habitat	impacts,	including	those	on	marine	mammals,	birds	and	bats,	fish,	and	other	marine	life.

 � Environmental impacts, including those caused by construction of the wind farm.

 � Impacts on coastal viewsheds, including those off the national seashores.

 � Conflicts	with	other	uses,	including	military	activities,	commercial	and	recreational	fishing,		tourism,		 	 	
 navigation, natural seashore and barrier island dynamics.

rEcOmmENDatiONS
c1: North Carolina should continue to promote opportunities for offshore-wind development.

c2: Develop appropriate statutes, rules and regulations that foster and encourage appropriate offshore- wind    
 development consistent with concerns for the coastal environment and communities.

c3: Work with wind-energy developers, utilities, local communities and others to provide the  energy transmission   
  infrastructure necessary for offshore wind-energy development.

c4: Cooperate with federal authorities and agencies to promote consistency among  federal, state and local rules 
 and procedures.

c5: North Carolina should support installation of meteorological (MET) towers in prime offshore sites to further quantify   
	 the	wind	resources,	the	open	sharing	of	which	will	benefit	all	entrepreneurs	by	decreasing	uncertainty	and	avoiding			
 revenue risk early in the development process.  This can decrease the costs of producing offshore-wind power,   
	 benefitting	N.C.	ratepayers.

c6: We recommend that the Governor engage with industry to attract to N.C. a wide range of supply-chain facilities and   
 jobs associated with the emerging wind-energy industry, and as part of this process consider advocating for tax   
 credits and incentives to locate a cluster of manufacturing serving to provide wind-energy hardware and expertise   
 in NC.
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FiNDiNGS
•	Substantial	potential	exists	for	developing	renewable	energy	from	both	the	thermal	gradient	(OTEC)	and	the	flowing
 Gulf Stream off of NC. This potential is unique to N.C. due to the generally narrow and deep continental margin where
	 two	major	ocean	currents	meet	at	Cape	Hatteras.	These	high	energy	current	systems	include	the	north-flowing,	warm-
	 water	Gulf	Stream	and	the	south-flowing,	cold-water	Labrador	Current.

•	 The	potential	recovery	of	energy	from	the	waves	is	difficult	due	to	the	extreme	variability,	high	energy	of	a	dense
 medium, and a present technology of massive equipment. The real potential may come when combined with and 
 recovered as an add-on to one of the other energy sources -- for example, if a set of wave machines were attached to a
	 wind	tower	at	the	ocean’s	surface	or	hung	off	the	flanks	of	an	energy	platform.

•	 Tidal	energy	is	unlikely	to	become	a	sole	source	on	NC’s	outer	continental	shelf.	Unlike	wind,	the	tidal	fluxes	are	quite
 regular and predictable, but quite small. A small potential is possible if tidal power is collected in concert with other 
 energy resources using two-way tidal turbines attached at several locations on the submarine segment of a wind tower 
 or attached to the piles of an energy platform.

•	Energy derived from methane hydrates remains a distant opportunity at best.  While tremendous energy is tied up in
	 those	deposits,	environmentally	safe	and	economically	efficient	exploitation	is	probably	decades	away	at	best.

•	North Carolina, the United States, and the world need energy policies that include a diverse portfolio of renewable   
 energy resources which can grow to ultimately replace a substantial portion of our fossil-fuel dependency. 

•	While research and development on other forms of ocean renewable energy is ongoing and appears promising, these   
 technologies are not yet ready for widespread commercial deployment.  

•	At this time, no single (renewable) marine energy source can replace any of the fossil fuels independently. Thus, all   
 marine sources must be developed simultaneously and integrated into a system of inter-dependent energy supplies. 

rEcOmmENDatiON
D1: Although some other locations in the U.S. may have more potential for developing this energy commercially, the   
 unique nature of this convergence of currents off N.C. implies that an in-depth assessment of the potential for N.C.   
 should be carefully completed.
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1.   iNtrODuctiON
This section is an inventory of current laws, rules, and processes that may affect the utilization of offshore-energy resources.  
This includes federal leasing programs, state and federal permitting programs, and local zoning and ordinances.  This section 
does not attempt to analyze the applicability or provide more than a cursory inventory of potentially applicable statutes, 
regulations, and policies.
 
General	Overview	of	State	and	Federal	Jurisdiction
Jurisdiction is a key issue for understanding the interplay of federal, state, and local laws. The Submerged Lands Act of 1953 
recognized the title of the coastal states to submerged lands within three miles offshore, effectively reversing a U.S. Supreme 
Court	decision	in	United	States	v.	California	that	had	confirmed	federal	ownership	of	a	three-mile	zone	seaward	from	the	
ordinary	low-water	mark	on	the	California	coast.		The	Outer	Continental	Lands	Act	of	1953	confirmed	federal	ownership	of	the	
subsoil and seabed of submerged lands beyond the three-mile limit.  
 
Thus, failing further legal developments, North Carolina and other coastal states own the submerged lands from their ocean 
or gulf border, three miles seaward, and the federal government has a claim to the submerged lands beyond the three-
mile limit.  As discussed within the report, because of the likely location of North Carolina’s offshore-energy resources, 
North Carolina’s ability to affect energy development actions on the Outer Continental Shelf (OCS) is based on its ability to 
participate in federal processes related to offshore-energy decisions.

2.   FEDEraL LaWS aND POLiciES rELEvaNt tO OFFSHOrE ENErGy11 
a.   National Ocean council
 President Obama created the National Ocean Council, Co-Chaired by Nancy Sutley, Chair of the Council on Environmental 
Quality	and	by	John	Holdren,	Director	of	the	Office	of	Science	and	Technology	Policy,	in	July	2010.	

 The National Ocean Council (www.whitehouse.gov/administration/eop/oceans) has been tasked with implementing a 
National Policy for the Stewardship of the Ocean, our Coasts, and the Great Lakes and has prioritized nine objectives to 
address	some	of	the	most	pressing	challenges	facing	these	resources.			As	a	first	step	the	National	Ocean	Council	released	
nine draft strategic action plan outlines for public review during National Oceans Month in June 2011.
 
The purpose of the outlines is to provide an initial view as to how Federal agencies might address the priority objectives as 
described in the National Ocean Policy. They are preliminary documents that constitute an important but interim step toward 
completion of the full strategic-action plans.  The outlines, by design, are draft products that serve as an early and valuable 
point in the plan-development process for focusing public and stakeholder input.

The nine objectives are:

1.	 Ecosystem-Based Management:  Adopt ecosystem-based management as a foundational principle for the 
comprehensive management of the ocean, our coasts, and the Great Lakes.

2.	 Coastal and Marine Spatial Planning:  Implement comprehensive, integrated, ecosystem-based coastal and marine 
spatial planning and management in the United States.

3.	 Inform Decisions and Improve Understanding:  Increase knowledge to continually inform and improve management and 
policy decisions and the capacity to respond to change and challenges. Better educate the public through formal and 
informal programs about the ocean, our coasts, and the Great Lakes.

4.	 Coordinate and Support:  Better coordinate and support Federal, State, tribal, local, and regional management of the 
ocean, our coasts, and the Great Lakes. Improve coordination and integration across the Federal Government and, as 
appropriate, engage with the international community.

5.	 Resiliency and Adaptation to Climate Change and Ocean Acidification:  Strengthen, resiliency of coastal communities 
and	marine	and	Great	Lakes	environments	and	their	abilities	to	adapt	to	climate-change	impacts	and	ocean	acidification.

11 This section on applicable federal, interstate, and state law is adapted from ELI and NOAA Maryland Offshore Energy Framework, published September 30, 2009. 
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6.	 Regional Ecosystem Protection and Restoration:  Establish and implement an integrated ecosystem protection and 
restoration strategy that is science-based and aligns conservation and restoration goals at the Federal, State, tribal, 
local, and regional levels.

7.	 Water Quality and Sustainable Practices on Land:  Enhance water quality in the ocean, along our coasts, and in the 
Great Lakes by promoting and implementing sustainable practices on land.

8.	 Changing Conditions in the Arctic: Address environmental stewardship needs in the Arctic Ocean and adjacent coastal 
areas in the face of climate-induced and other environmental changes.

9.	 Ocean, Coastal, and Great Lakes Observations, Mapping, and Infrastructure:  Strengthen and integrate federal 
and non-federal ocean-observing systems, sensors, data collection platforms, data management, and mapping 
capabilities into a national system and integrate that system into international observation efforts.

 The work of the National Ocean Council, in particular its development of a framework for coastal and marine spatial 
mapping and planning, could help North Carolina’s efforts to carefully develop its offshore-energy resources. 
Clean water and healthy coastal ecosystems are the foundation of North Carolina’s coastal economy. The travel and 
tourism	and	fishing	industries	depend	upon	public	access	to	clean	beaches,	estuaries	and	waters	and	abundant	fisheries.	
According to the N.C. Department of Commerce, visitors traveling to and within the state of North Carolina spent a record 
$17 billion in 2010, supporting more than 40,000 North Carolina businesses and directly supporting 185,500 jobs 
all across the state.  State and local tax revenues generated as a result of visitor spending total more than $1.5 billion 
annually.  North Carolina ranks as the 6th most visited state in the United States. The state’s natural scenic beauty, rich 
history and culture, vibrant cities, quaint small towns, and central east coast location make it an ideal travel destination.  

 Exploration and development of offshore-energy resources including gas, oil, wind, wave and thermal and onshore energy 
facilities	such	as	pipelines	and	transmission	pose	environmental	and	economic	benefits	and	risks	to	North	Carolinians	
and Americans. North Carolina has a history of carefully evaluating the risks and rewards of offshore and onshore energy 
development and balancing energy needs with other economic and environmental needs.   

	As	a	major	coastal	state	that	produces	substantial	fin	and	shellfish	resources	in	North	America,	that	supports	a	vibrant	
travel and tourism industry, that proudly supports the military and its training needs, and that increasingly looks to the 
ocean as a source of energy and minerals North Carolina should play a leadership role in the work of the National Ocean 
Council and the South Atlantic Regional Planning Body. This multi-sector, multi-state approach will be essential to achieve 
a balanced and comprehensive approach to the conservation and wise development and use of the many resources found 
in state and federal waters. North Carolina and its partners have many of the tools we need to protect valuable marine 
resources,	understand	trade-offs	and	minimize	conflicts.	Offshore	and	onshore	energy	development	is	one	of	many	
important uses of our offshore waters and coastal area.

b.   the Outer continental Shelf Lands act and the Energy Policy act of 2005
 The primary federal statute permitting drilling and leasing activity is the Outer Continental Shelf Lands Act (OSCLA)12 , 
which grants the Secretary of the Interior authority over OCS energy and mineral leasing activities.  The OCSLA provides for 
regulations and procedures for leasing federal OCS areas, and procedures for environmental analysis of affected areas.  
OSCLA establishes that the government receives fair market value for oil and gas production and governs rents and 
royalties from OCS leasing activities.  Other offshore-energy resources are not integrated with OSCLA.

the Federal Leasing Program:
Lease sales are the vehicles that enable the federal government to promote competitive private development of offshore 
oil and gas resources in federally-owned sea beds; to condition those sales to implement federal policy; and to require 
payments from the lessees that generate substantial federal revenues.  The earliest lease-sales relied on federal 
ownership of the sea bed located beyond the three-mile limit established in the U.S. Supreme Court decision in U.S. v. 
California, which was soon incorporated into the Outer Continental Shelf Lands Act of 1953 and implementing federal 
rules.
12 43 U.S.C. sec. 1341.
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Lease sales are administered by the U.S. Department of the Interior through the Bureau of Ocean Energy Management, 
Regulations, and Enforcement (BOEMRE), formerly known as the Minerals Management Service (MMS).  The lease-sale 
framework consists of the following steps:
•	 The Secretary of the Interior schedules lease-sales of federally-owned submerged lands located in designated planning  
	 areas	for	a	five-year	program	of	oil	and	gas	development,	under	policies	concerning	size	and	location	of	sales	and	   
 competitive sealed bid auctions.
•	 The Secretary of the Interior solicits comments from coastal state governors and localities, tribal governments, the    
 public, the oil and gas industry, environmental groups, federal agencies and Congress.  This comment process is the   
	 	opportunity	for	input	from	groups	such	as	Governor	Perdue’s	Scientific	Advisory	Panel.
•	 The newly formed Bureau of Ocean Energy Management, Regulation, and Enforcement (formerly Minerals and Mining   
	 Service	[MMS])	develops	a	sequence	of	a	draft	program,	proposed	program	and	final	program,	each	with	its	comment		 	
  period.  The overall program is then submitted to the President and Congress for approval.
•	 The proposed program must be accompanied by an approved environmental impact statement (EIS), and often is                        
 litigated by interested parties.
•	Key	steps	along	the	way	are	area	identification,	the	draft	and	final	EIS,	governors’	comments,	notice	of	sales,	sealed		 	
 bids to be accepted or rejected, and issuance of leases that grant the right to explore, develop and produce oil and   
	 natural	gas	for	a	specified	period	and	an	area	no	larger	than	5,760	acres.

Revenue sharing for oil and gas projects is only available in areas located 3 to 6 miles from the coast.  Currently those 
states with production of offshore oil and gas in Federal waters receive 27 percent of the U.S. Government’s royalty.  
There is no requirement in the current law to make the Federal Government share a similar amount with North Carolina.  
However, it is reasonable to assume that if there were a lease sale offshore North Carolina, equity would require the same 
revenue sharing as is received by all other producing states. 

c.   the Oil Pollution act of 1990
 The Oil Pollution Act of 1990 establishes the Bureau of Ocean Energy Management, Regulation and Enforcement 
(BOEMRE), formerly the Minerals Management Service, as the agency responsible for oil-spill planning, preparedness, and 
response.  The Act requires oil-spill response plans, oil-spill risk analysis, and establishes liability for spills.
d.			Federal	Power	Act
The Federal Power Act gives FERC the authority to issue licenses for hydrokinetic projects in state and federal waters.13

e.   Ocean thermal Energy conversion act
The Ocean Thermal Energy Conversion Act of 1980 granted the National Oceanic and Atmospheric Administration (NOAA) 
the authority to grant licenses for the construction, ownership, location, and commercial operation of OTEC facilities.14

f.   rivers and Harbors act
The U.S. Army Corps of Engineers has jurisdiction over U.S. navigable waters and Section 10 of the RHA requires a permit 
for structures or work in or affecting those waters.
g.   clean Water act
 The CWA’s purpose is to “restore and maintain the chemical, physical, and biological integrity of the nation’s waters.”  The 
U.S. Environmental Protection Agency (EPA) administers the CWA and regulates the discharge of pollutants into waters 
of the U.S.  Water-based energy projects may be subject to several CWA sections.  A Section 404 permit is required for 
dredging	and	filling	of	waters	and	wetlands.		A	Section	401	water	quality	certification	from	the	state	with	jurisdiction	
and a National Pollutant Discharge Elimination System permit (NPDES) may be required for discharge of pollutants from 
point sources.  Furthermore, the Spill Prevention Control and Countermeasure Regulations authorize the EPA to require 
regulated facilities to develop and implement oil-spill prevention, control, and countermeasures to prevent oil spills from 
reaching navigable waters.  
h.   National Environmental Policy act
 The National Environmental Policy Act (NEPA) requires the federal government to evaluate environmental impacts when 
issuing permits.  A proposed federal action triggers an environmental assessment (EA) to determine whether the project’s 
impacts	are	significant	enough	to	warrant	a	more	in-depth	review	called	an	Environmental	Impact	Statement	(EIS).		If	the	
project	will	not	have	significant	impact	on	the	environment,	then	a	Finding	of	No	Significant	Impact	(FONSI)	is	issued.
  
13 Federal Power Act, 16 U.S.C. sec. 797
14 42 U.S.C. sec. 9111
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i.   coastal Zone management act
 In 1972 Congress enacted the federal Coastal Zone Management Act (CZMA) to encourage and promote state coastal 
zone management laws and programs similar to North Carolina’s CAMA.  In the CZMA Congress required that “each 
federal agency activity within or outside the coastal zone that affects any land or water use or natural resource of the 
coastal zone shall be carried out in a manner which is consistent to the maximum extent practicable with the enforceable 
policies of approved state coastal zone management programs.”  North Carolina’s CAMA program has long been an 
“approved state coastal zone management program,” and our CAMA program contains a number of enforceable elements.
 
The CZMA statutory consistency formula for those who submit plans for exploration or development of OCS leased lands 
differs from the formula for federal agencies themselves.  Federal agency actions must be carried out in a manner which 
is consistent “to the maximum extent practicable” with the state’s coastal management program.  An OCS lessee’s 
plan must be completely consistent with the state’s enforceable policies, not simply consistent “to the maximum extent 
practicable” with the state’s policies.

 Essentially, the consistency requirement gives a coastal state some assurance that its coastal policy choices could not 
readily be overturned by federal agencies with a different philosophy of coastal development.  States have concurred with 
most federally approved exploration and development plans.  In a spirit of compromise, a federal regulation adopted in 
2000 allowed a state to issue a “conditional concurrence.”
j.   migratory Bird treaty act and Bald & Golden Eagle Protection act
 The Migratory Bird Treaty Act prohibits acts to “pursue, hunt, take, capture, kill, attempt to take, capture, or kill, possess, 
offer for sale, sell, offer to barter, offer to purchase, purchase, deliver for shipment, ship, export, import, cause to be 
shipped, exported, imported, deliver for transportation, transport or cause to be transported, carry or cause to be carried, 
or receive for shipment, transportation, carriage, or export, any [protected] migratory bird.”15  The Bald and Golden Eagle 
Protection Act prohibits the taking of any bald or golden eagle, alive or dead, or any part of a nest or egg.16

k.   marine mammal Protection act
The Marine Mammal Protection Act prohibits the taking or harassing of any marine mammal.17

l.   Endangered Species act
 The Endangered Species Act (ESA) prohibits the taking of listed species within the United States or the territorial seas of 
the United States.18  The ESA also requires federal agencies to consult with the Fish and Wildlife Service and National 
Marine Fisheries Service (NMFS), where appropriate, to ensure that federal action is not “likely to jeopardize the continued 
existence of [listed species].”19 
m.   Fish and Wildlife coordination act
 The Fish and Wildlife Coordination Act requires federal agencies to consult with the Fish and Wildlife Service and with 
the appropriate state agency whenever “the waters of any stream or other body of water are proposed or authorized to 
be	impounded,	diverted,	the	channel	deepened,	or	the	stream	or	other	body	of	water	otherwise	controlled	or	modified.”20   
The Secretary of the Interior is required to submit a report identifying possible impacts to wildlife resources from the 
proposed project and mitigation measures to prevent impacts to the wildlife resources.21 
n.   magnuson-Stevens Fishery conservation and management act
 The Magnuson-Stevens Fishery Conservation and Management Act requires federal agencies to consult with NOAA to 
avoid	impacts	to	areas	necessary	for	spawning,	breeding,	feeding	or	growth	to	maturity	of	marine	fish	species.22   These 
“essential	fish	habitats”	have	been	identified	by	the	Mid-Atlantic	Fishery	Management	Council.		(See	also	the	discussion	of	
interstate programs below.)

15 16 U.S.C. § 703(a) 
16 16 U.S.C. § 668 
17 16 U.S.C. §§ 1361-1407.
18 16 U.S.C. § 1538 (a)(1)(B). 
19 16 U.S.C. § 1536 
20 16 U.S.C. § 661-666, § 662(a)
21 16 U.S.C. § 662(b), (f).
22 16 U.S.C 1855(b); 50 CFR 600
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o.   National marine Sanctuaries act
 The National Marine Sanctuaries Act prohibits the destruction or injury to designated marine sanctuaries and requires 
federal agencies to consult with NOAA prior to engaging in federal actions likely to destroy, injure, or cause the loss of any 
sanctuary resource.23  The Monitor National Marine Sanctuary lies off the coast of North Carolina, approximately 16 miles 
off Cape Hatteras.
p.   marine Protection, research, and Sanctuaries act
 The Marine Protection, Research, and Sanctuaries Act prohibits ocean dumping of material that would endanger human 
health or the marine environment.24

q.   National Historic Preservation act
The National Historic Preservation Act requires federal agencies to identify effects on items or sites listed, or eligible for 
listing, in the National Register of Historic Places.25 
r.   National Seashore
Cape	Hatteras,	the	nation’s	first	national	seashore	established	in	1953,	and	Cape	Lookout	National	Seashores	are	
governed by the National Park Service and impacts to the national seashore from offshore-energy development may be 
restricted by federal regulations.
s.   coastal Barrier resource act
The Coastal Barrier Resource Act restricts federal monetary expenditure in designated undeveloped coastal areas.26 
t.   clean air act
The Clean Air Act regulates emissions from offshore energy facilities.27 
u.   Natural Gas act 
The Natural Gas Act requires FERC approval for the siting, construction, expansion, and operation of onshore and offshore 
natural gas facilities.28 
v.   consultation or Notice for Other Federal agencies
Other federal agencies may have consultation roles for offshore energy development that impacts their jurisdiction.  
For example, notice of any proposed construction or alteration of any object that would affect the navigable airspace 
of aircraft must be provided to the Federal Aviation Administration, which may conduct studies to assess the safety.29   
Military	uses	of	North	Carolina	waters	may	also	pose	conflicts	and	require	consultation	and	coordination	with	offshore-
energy proposals.  The Coast Guard has authority to determine whether offshore-energy facilities cause a navigation 
hazard.30 

3.   iNtErStatE PrOGramS
a.   atlantic States marine Fisheries commission
North	Carolina	is	a	member	of	the	Atlantic	States	Marine	Fisheries	Commission,	which	was	formed	to	coordinate	fisheries	
management	among	the	Atlantic	Seaboard	States.		The	Commission	develops	fishery	management	plans	for	twenty-four	
Atlantic	fish	species	or	species	groups.
b.   mid-atlantic Fishery management council
The Magnuson-Fishery Conservation and Management Act establishes the Mid-Atlantic Fishery Management Council to 
manage	fisheries	in	the	U.S.	Exclusive	Economic	Zone	off	the	coasts	of	New	York,	New	Jersey,	Pennsylvania,	Delaware,	
Maryland, Virginia, and North Carolina.  

4.   NOrtH carOLiNa LaWS aND PrOGramS
a.   coastal area management act
Any federal or state activity affecting North Carolina’s coastal zone must establish consistency with the North Carolina 
Coastal Management Program.

23 16 U.S.C. § 1431 et seq 
24 33. U.S.C. § 1401 et seq
25 16 U.S.C. § 470
26 16 U.S.C. 3501 (b)
27 42 U.S.C. §7627(a)(4)(C)
28 Natural Gas Act, 15 U.S.C. § 717(b)e
29 14 C.F.R. § 77.23
30 33 C.F.R. Parts 62, 64, and 66.
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b.   Oil Pollution and Hazardous Substances Pollution control act31 
 OPHSCA is the state analogue to the federal Clean Water Act and imposes liability for spills of petroleum products.  It 
requires reporting spills to N.C. Department of Environment and Natural Resources, corrective actions, restitution to the 
State and local governments for cleanup, liability for damages and civil penalties for intentional or negligent discharges.
c.   North carolina Environmental Policy act
 The North Carolina Environmental Policy Act (NCEPA) requires an environmental review for projects or activities if the 
following three criteria are met:  (1) there is an action by a state agency, such as a permit issuance; (2) public money is 
granted or public land is used for a private use; and (3) there is potential for detrimental environmental effects on, among 
other things, natural resources or the state’s public health and safety.32   North Carolina agencies and the public can 
comment on the environmental review, called an Environmental Impact Statement (EIS).  The NCEPA can be coordinated 
with the federal NEPA requirements.
d.   North carolina Submerged Lands
 The Department of Administration is vested with responsibility for the management, control, and disposition of all state-
owned submerged lands.33   Submerged lands cannot be sold, but the state may grant easements, which must be for the 
purpose of cooperation with the federal government, utilization of state natural resources, or any other use that is in the 
public’s interest.
e.			North	Carolina	Certificate	of	Environmental	Compatibility	and	Public	Convenience
	The	North	Carolina	Utilities	Commission	must	grant	a	Certificate	of	Environmental	Compatibility	and	Public	Convenience	and	
Necessity prior to the construction of new transmission lines over 161 kilovolts.34 

5.   rEcENt cHaNGES iN StatE LEGiSLatiON POtENtiaLLy aFFEctiNG OFFSHOrE-ENErGy DEvELOPmENt
 In the 2011 session, the North Carolina General Assembly adopted legislation that may affect offshore energy development.  
The relevant legislation includes approved bills that reorganize relevant portions of state government; change the 
requirements for approving environmental rules; prohibit environmental rules from imposing standards more stringent than 
those established by federal law; allow terminal groins on a limited basis; and direct DENR to study hydraulic fracturing.  
These	changes	reflect	the	North	Carolina	General	Assembly’s	interest	in	areas	affecting	the	regulation	of	offshore	energy	
and a generally evolving regulatory landscape, which should be considered when evaluating the legal and policy costs and 
benefits	of	offshore-energy	development.
 

31 N.C. Gen. Stat § 143-215.75 et seq
32 N.C. Gen. Stat. § 113A
33 N.C. Gen. Stat. § 146-1
34 N.C. Gen. Stat. § 62-101
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TO:  Willis Whichard 
FROM:  Milton Heath
RE:  COASTAL ZONE CONSISTENCY

(1)   introduction:  the North carolina coastal area management act
 In 1974 The North Carolina General Assembly enacted the North Carolina Coastal Area Management Act (CAMA), after two 
years of very contentious legislative debates.  CAMA created a new state board, the Coastal Resources Commission (CRC), 
and an advisory council, to develop plans, rules and policies to be administered by a Division of Coastal Resources of the 
state department now known as the Department of Environment and Natural Resources.  CAMA applies within twenty 
counties that were designated by the Governor, stretching from Virginia to South Carolina.  The program enacted in 1974 
continues	to	this	day,	with	some	modifications	generated	by	amendments	to	CAMA	or	by	the	CRC.

 The main features of the CAMA program are a land use planning process and a system of regulations.  The regulations 
require permits for developments that are proposed within areas of environmental concern that were designated by 
the CRC.  Among the AECs designated by CRC are coastal wetlands, estuarine waters, public trust waters and beaches.  
The CAMA planning process has strengthened local land use planning by requiring the twenty coastal area counties to 
generate	CRC-approved	land	use	plans	at	five-year	intervals.

cama’s notable public policy contributions include:
•	A novel meshing of state government and local government roles in a shared venture.
•	A linking of environmental protection and resource development goals under one agency program.
•	 The delegation of a combination of land use planning and environmental protection functions to one governmental 
unit.
The Offshore Energy Panel has strong connections with CAMA.  During his 1970s legislative career Chairman Whichard 
and the late Senator William Staton were the principal legislative sponsors of CAMA, and Milton Heath was its principal 
draftsman.  Panel member David Owens served as the Director of the Division of Coastal Resources for a decade.

(2)	 The	Federal	Coastal	Zone	Management	Act:		Consistency	of	Federal	Agency	Activities	with	State	Coastal	Zone		 	
  management Programs
 In 1972 Congress enacted the federal Coastal Zone Management Act (CZMA) to encourage and promote state coastal 
zone management laws and programs similar to North Carolina’s CAMA.  Early on, Congress funded generous planning 
and management grants to federally-approved state coastal management programs.

 In the CZMA Congress required that “each federal agency activity within or outside the coastal zone that affects any 
land or water use or natural resource of the coastal zone shall be carried out in a manner which is consistent to the 
maximum extent practicable with the enforceable policies of approved state coastal zone management programs.”  North 
Carolina’s CAMA program has long been an “approved state coastal zone management program”; it contains a number of 
enforceable elements.

 The CZMA statutory consistency formula for those who submit plans for exploration or development of OCS leased lands 
differs from the formula for federal agencies themselves.  Federal agency actions must be carried out in a manner which 
is consistent “to the maximum extent practicable” with the state’s coastal management program.  An OCS lessee’s 
plan must be completely consistent with the state’s enforceable policies, not simply consistent “to the maximum extent 
practicable.” 

 Over the years the federal planning and management grants have been substantially reduced, and the federal consistency 
requirement has become the principal incentive for states to maintain their federally approved coastal zone management 
programs.  Essentially, the consistency requirement gives a coastal state some assurance that its coastal policy 
choices could not readily be overturned by federal agencies with a different philosophy of coastal development.  States 
have concurred with most federally approved exploration and development plans.  In a spirit of compromise, a federal 
regulation adopted in 2000 allowed a state to issue a “conditional concurrence.”
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 The prevailing spirit of compromise, however, should not prevent North Carolina from relying on the coastal zone consistency 
concept to screen oil and gas (or wind energy) development proposals of federal agencies or oil and gas lessees for 
compatibility with environmental or neighborhood concerns.  Coastal zone consistency may not be the only basis for 
protecting these values, but it is an important starting point for this process.  Coincidentally, President Obama’s recent 
oil and gas development proposal should not stand in the way of North Carolina’s consideration of environmental and 
neighborhood protection concerns.

(3)   North carolina consistency Litigation: the Lake Gaston Pipeline
 During the 1980s the city of Virginia Beach and the state of Virginia engaged in a complicated dispute with the state of 
North Carolina over the city’s proposal to divert 60 million gallons per day (60 mgd) of water by pipeline from the Virginia 
side of Lake Gaston to Virginia Beach, some 80 miles away. The diversion was designed to meet a chronic water-supply 
shortage in the metropolitan area of Virginia Beach. Lake Gaston is a power lake that impounds the Roanoke River along 
the Virginia – North Carolina border. It is licensed by FERC to Virginia Electric Power Company (VEPCO). FERC approved the 
pipeline and supported Virginia Beach in its dispute with North Carolina over the pipeline.

	In	1991	North	Carolina	made	a	final	effort	to	halt	the	pipeline	project	in	a	consistency	proceeding	that	illustrates	the	
application of consistency concepts in a familiar North Carolina setting. The state of North Carolina sought to persuade 
the U.S. Department of the Interior that the pipeline project would not comply with the Federal Coastal Zone Management 
Act because it would not be consistent with CAMA’s enforceable policies and was not necessary “in the interest of national 
security” as interpreted by Interior.

 The essence of North Carolina’s consistency position was that the withdrawal of 60 mgd from the upstream reaches of the 
Roanoke	River	of	Lake	Gaston	would	adversely	affect	downstream	water	quality	and	striped	bass	fishing,	which	would	be	
inconsistent with North Carolina’s enforceable CAMA policies. The Department of the Interior minimized the adverse effects, 
and	asserted	that	the	national	interest	was	better	served	by	the	pipeline	project’s	contribution	to	the	beneficial	use	of	water	
and to development in a major metropolitan area. Interior also concluded that the pipeline project would not adversely affect 
the large naval complex in southeastern Virginia.

 implications of the Lake Gaston Project for the North carolina Oil and Gas Proceeding – What bearing might the decision 
to proceed with the Lake Gaston pipeline project have on the pending North Carolina oil and gas lease-sale proceeding?

	It	suggests	that,	in	any	contest	between	fisheries	conservation	and	development	interests	(such	as	exploration	and	
development of offshore oil and gas), the Department of the Interior is likely to side with the developmental interest. 
The lesson for those interested in development of oil and gas is to seek federal development or approval, and for those 
interested	in	fisheries	protection	and	beneficial	use	of	water		to	look	elsewhere	for	support	--	for	example,	to	state	and	local	
involvement. 

 Does this lesson survive the impact of the Gulf oil spill on federal policy and administration (already evident in a pending 
reorganization of the MMS and a more sympathetic attitude towards regulation)?  It may be too soon to tell as of this writing, 
but the long history of federal alignment with oil and gas development suggests that protection of natural resources will 
continue to need the support of state and local governments in order to remain viable.
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OvErviEW
	Gov.	Bev	Perdue’s	Scientific	Advisory	Panel	on	Offshore	Energy	conducted	three	public	outreach	sessions	in	coastal	North	
Carolina communities to provide local citizens the opportunity to express their concerns, views, ideas and comments on 
the development of offshore-energy resources and the potential impact -- the environment, economy and quality of life 
– on coastal communities.  Initially, the panel sought to hold the three hearings on consecutive days in January 2011.  
However, dangerous weather conditions forced rescheduling.  The panel’s sessions were held on Wednesday January 
19 in Wilmington, Thursday March 10 in Morehead City and Thursday March 24 in Manteo.  The sessions in these three 
eastern North Carolina communities provided a variety of views on offshore-energy development.  Most speakers focused 
on	the	benefits	and	costs	of	two	potential	energy	sources:	offshore	wind	and	oil	or	natural	gas	exploration.		Opinions	and	
attitudes varied from meeting to meeting.  In Wilmington, nearly every speaker supported wind energy while opposing oil 
and gas exploration.  In Morehead City, a greater portion of those making comments supported oil and gas exploration 
while expressing skepticism over wind development.  In Manteo, environmental advocacy groups spoke in opposition to 
offshore hydrocarbon exploration. 

 A variety of these advocacy groups were represented at the meetings, especially in Wilmington and Manteo. These 
speakers generally expressed opposition to offshore oil and gas exploration and support for pursuing wind energy.  
These groups also described and advocated for other alternative energies, including solar, tidal, hydrothermal, and 
bioengineering projects. 

 A number of individual citizens, especially in Morehead City, expressed skepticism over global climate-change science, 
especially from bodies like the United Nation’s Intergovernmental Panel on Climate Change. These speakers generally 
supported exploration for fossil fuels off the N.C. coast, with a particular focus on developing natural gas capacity.  Their 
skepticism	rested	largely	on	the	belief	that	environmental	advocacy	groups	and	global	scientific	bodies	were	not	practicing	
sound science, and that their conclusions were politically or ideologically motivated. 

tHE HEariNGS
 Wed. jan. 19, 2011: Wilmington; Wilmington Hilton riverside, 301 N. Water St. 
More than 70 people attended the Wilmington meeting with 22 offering comments and observations. In general, the 
speakers were supportive of offshore wind energy development and opposed to oil and gas drilling.  Several speakers did 
recognize the need to consider all offshore-energy sources, including oil and gas.  Others were more broadly supportive 
of renewable energy, including solar, wave and tidal.  Some speakers felt the state should have stronger incentives for 
renewable energy generation.  There was also a strong interest in the job/economic development potential of offshore 
wind. The meeting began with the reading of a letter from Gov. Perdue, followed by a Power Point presentation from 
Jennifer Bumgarner. The presentation described the goals of the panel  along with a description of the current status  of 
North Carolina’s offshore energy resources. 

 A number of representatives from environmental advocacy groups described their support for offshore-wind energy 
development.		Other	speakers	included	local	civic	and	political	figures	(Wilmington	City	Council	and	a	former	Mayor	
of Kure Beach), business owners, scientists, and private citizens.  Most pro-wind advocates focused on the potential 
environmental costs of offshore oil or gas drilling, and many noted the Deepwater Horizon spill in the Gulf of Mexico as an 
example of drilling technology gone wrong. Several speakers also described concern over the impacts on tourism and the 
local economy resulting from a Deepwater Horizon-like accident. 

 While some speakers favored exploration of oil and gas off of North Carolina’s coast, these advocates largely argued that 
renewable energy sources are not yet reliable or cost-competitive enough to support our energy-intensive economy.  They 
also expressed skepticism as to the reliability of the science underpinning theories of global climate change. 

 thurs. march 10, 2011: morehead city; uNc institute of marine Sciences
Speakers at the Morehead City meeting, with about 60 people attending, expressed a mix of support and skepticism over 
wind and other renewable energy resources.  Several of those who addressed the meeting expressed a sense of distrust 
of	“lobbyists”	and	“political	interests,”	whom	they	feared	would	steer	the	panel’s	focus	away	from	a	purely	“scientific”	
course.  These individuals did not support expanding wind-energy exploration, instead favoring traditional measures like 
oil and gas drilling. They also expressed skepticism over reports from the United Nations and other bodies that raised 
concern over global warming and its impacts. 
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 There were also several pro-wind speakers who supported their case with environmental, national security, moral, and 
religious arguments. These speakers generally opposed exploration for oil and natural gas. Several other individuals 
noted their support for geothermal energy sources. The tone of the meeting was more subdued than the Wilmington 
meeting, with no applause between comments. However, differences of opinion were sharper in Morehead City than in the 
Wilmington meeting. 

thurs. march 24, 2011: manteo; Dare county administration Building
Comments	at	the	Manteo	meeting	reflected	cautious	support	for	offshore	wind	energy,	along	with	opposition	to	oil	and	
gas exploration. Attendance was about 50, somewhat fewer than the Wilmington and Morehead City meetings. There were 
some	sharp	disagreements	between	speakers,	which	were	reflected	in	audience	reactions.		Several	representatives	from	
local and national environmental groups spoke, along with a representative of the local chamber of commerce.  
After Jennifer Bumgarner’s opening Power Point presentation, six speakers expressed a variety of views, with most 
supporting wind energy and opposing fossil fuel exploration. One community member spoke in strong opposition to wind 
energy. While the meeting was generally orderly, this speaker generated strong responses from the audience, with some 
supporters clapping after his comments, while others booed.

 Summary OF cOmmENtS FrOm SPEakErS; WEDNESDay jaNuary 19, 2011: WiLmiNGtON, N.c.
•	  Unidentified	male	questioner	to	Jennifer	Bumgarner: “There’s been no exploration that’s been done in recent history 
using the newest technologies.” This speaker asked whether current estimates of North Carolina’s offshore energy 
reserves utilized modern exploratory technology. His implication was that estimates created in the 1970s or 1980s may 
underestimate the fossil fuels reserves off North Carolina’s coast. 

•	  jennifer Bumgarner’s response: The US Dept. of Interior manages most exploration and leasing activities, and that 
she did not have the information available to answer the gentleman’s question. 

•	 	Unidentified	male	questioner	#2.	 “The technology in the oil industry has come a long way.” This speaker described 
how efforts to drill for oil and gas off North Carolina’s coast in the late 1980’s ran into technological challenges due to the 
difficult	topography	of	the	outer	continental	shelf.	He	stated	that	today’s	oil	and	gas	drilling	procedures	would	be	able	to	
access offshore fossil fuels much more easily and safely. 

•	  mac montgomery, former mayor, kure Beach: “Encourage investment in wind energy for our future.” Mr. Montgomery 
expressed support for a system of incentives and regulatory processes that would allow for offshore-wind development in 
North Carolina and encourage private investment. He urged the Commission to focus on wind energy, and claimed that 
North	Carolina	could	be	an	innovator	in	the	field.	
•	  ronald Sparks, Engineer & Physicist, member of Wilmington city council: “When you say ‘drilling,’ we start having 
panic attacks. It’s personal to us.”  Mr. Sparks voiced strong opposition to offshore drilling in North Carolina, but also 
expressed caution on the technologies behind renewable energy sources like wind, solar, and hydrogen. He advocated 
for continued pursuit of renewable energy technology, and encouraged the Commission to explore the possibilities of 
harnessing tidal power. 

•	  Jim	Felds,	owner,	Focus	Star	Capital	Group: “You’re going to have to make it work, or, you know, Saudi Arabia forever.”  
Mr. Felds said he was opposed to offshore oil drilling and, similarly to Mr. Sparks, described some of the challenges facing 
renewable energy technologies. He described some of the incentives that he believes governments will have to employ 
to	make	wind	or	solar	power	a	cost-effective	option.		His	company,	Focus	Star	Capital	Groups,	finances	alternative	energy	
projects.  

•	  Zachary keith, Oceana: “North Carolina is the best state in the East Coast in terms of offshore wind potential.”  Mr. 
Keith lives in Wilmington and works with Oceana, which he described as “the largest international ocean conservation 
(organization).”  His group opposes offshore oil drilling, and he encouraged the governor to create a “carve-out” for 
offshore	wind	energy,	stating	that	North	Carolina	could	be	a	leader	in	the	field.	

•	  Locky	Stewart,	Federal	Field	Associate,	Environment	N.C.: “Drilling is too dirty, and too dangerous.” Mr. Stewart 
noted the legislative committee’s recommendation that no drilling take place off North Carolina’s shores, and expressed 
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opposition to offshore oil or gas exploration in NC. He focused on preserving North Carolina’s beaches to continue 
providing jobs and tourism for the state, which he cited as providing $3.6 billion per year and 70,000 jobs.

•	  molly Diggins, State Director, N.c. chapter of the Sierra club: “First in Wind.”  Ms. Diggins expressed strong support 
for developing offshore-wind energy in North Carolina. She cited studies that the state has “tremendous potential” in wind 
energy,	and	would	like	to	see	the	state	move	away	from	its	dependence	on	coal-fired	power	plants,	which	she	described	as	
having negative impacts on the state’s water quality and public health. 

•	  jack Spruill, Hampstead family farmer: “I am generally very supportive of offshore wind, along with onshore wind.”  
Mr. Spruill expressed support for offshore and onshore development of wind energy in the state.  He voiced his opposition 
to hydrocarbon exploration, and described working in the Gulf of Mexico.  In Mr. Spruill’s experience, large amounts of 
onshore infrastructure required to process oil or gas could cause disruption to sensitive ecosystems, and could harm 
North Carolina’s coastal habitat. 

•	  alex Hunt: “By adding a small amount of iron…you end up eating your problem.”  Mr. Hunt described a bioengineering 
project that, he believes, could help solve the global carbon dioxide  problem.  Under his proposal, which he attributed to 
an oceanographer named John Martin, small amounts of iron could be deposited into the ocean. Phytoplankton would 
eat	the	iron,	and	would	then	be	eaten	by	fish,	which	would	eventually	lead	to	a	decrease	in	CO2	levels.	Mr.	Hunt	also	
mentioned the work of a scientist named Kenneth Cole. 

•	 	Roger	Shew,	geologist	at	UNC-Wilmington,	former	employee	of	Shell	Oil:	 “Do we really need 10 different agencies 
sequentially looking at our process? And that’s just the state agencies.”  Mr. Shew stated that the Commission should 
explore wind energy, but that the current permitting process is overly bureaucratic and time consuming.  He described the 
need for an updated “smart” power grid, and recommended that North Carolina focus more on educating its residents 
on	the	value	of	efficient	uses	of	all	types	of	energy.	Mr.	Shew	also	claimed	that	large	reserves	of	oil	and	gas	lie	in	federal	
waters off North Carolina’s coast.  While the state cannot directly control activities in these waters it should work closely 
with federal authorities to develop a strategy for exploration. 

•	  toni reale, coastal Program coordinator, Southern alliance for clean Energy:  “Offshore oil energy will not provide 
energy independence, will not create many jobs, and will not be a golden goose for state budgets.”  Ms. Raele expressed 
strong opposition to any drilling or exploration for oil and gas off the coast. She also advocated for continued pursuit of 
offshore wind energy. She emphasized the harm that could come to North Carolina’s tourism industry from any potential 
oil spills. 

•	  clement Smith, Hampstead resident:   “It would really help the economy here.”  Mr. Smith spoke in favor of offshore 
wind	energy	due	to	the	economic	benefits	a	new	energy	industry	could	bring.	Stating,	“wind	is	not	going	to	run	out,”	he	
described the salary range for technicians on nuclear energy turbines, and claimed that offshore wind could be a reliable 
source of jobs for Eastern North Carolina. 

•	  Dan cameron: “Unfortunately, we have to be practical.  Natural gas is a great alternative.”  Mr. Cameron spoke of the 
challenges facing energy consumers in the short term versus the long term. In the short term, he claimed, we do not have 
the technology that would allow alternative energy sources to power the transportation sector.  He described the potential 
benefits	of	drilling	for	natural	gas	off	the	coast,	stating	that	this	form	of	energy	could	be	a	good	short-term	solution	to	our	
energy problems.  He also stated “nobody wants [oil drilling].” 

•	  matt collogan, uNc-W student: “An avid biofuel fan.”  Mr. Collogan spoke enthusiastically of the possibilities of 
combining offshore-wind energy with a variety of bioengineering projects, which he described as “synergy.” He mentioned 
using undersea infrastructure to help generate sea life, along with the possibility of growing seaweed for additional energy 
production. 

•	  tyrone [last name inaudible], Wilmington resident:  “Ask the Governor to look at the enormous potential of the Gulf 
Stream.”  This speaker spoke in favor of tapping the Gulf Stream current for energy production in North Carolina. Although 
the speaker understands that current technologies cannot harness this energy source, he believes that the Governor 
should pursue this option, and that it is “the key to North Carolina’s energy future.”
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•	  Thomas	West,	retired	engineer	with	experience	in	the	oil	and	gas	industry:	“Incentivize, to me, means taxpayer 
subsidies.  I agree with exploring all possible energy resources, but if it’s not cost effective, we’re going to be running out 
of	money.”	Mr.	West	said	he	was	concerned	that	policymakers	were	not	adequately	addressing	the	true	costs	and	benefits	
of all energy sources.  With North Carolina’s current budgetary challenges, he noted that the state should carefully 
examine any implementation of subsidies to any energy source.  Mr. West said oil and gas will be a key component of our 
economy for at least 50 years and that the state should carefully examine all potential sources of energy. 

•	  carla vozios, citizen: “We need to do something, and the start point is now.”  Ms. Vozios expressed support for 
offshore-wind development based on the notion that it could help revive the manufacturing sector in the eastern part 
of the state.  She contended North Carolina has abundant wind resources and that residents should take advantage of 
such a resource.  Ms. Vozios also expressed the need to update our electricity grid and help the United States become 
“independent.” 

•	  andy Wood, audubon, N.c.:  “One word has been missing tonight: conservation.”  Mr. Wood focused his comments 
on	the	cost-effectiveness	of	energy	efficiency.		He	described	the	harm	that	local	bird	populations	could	face	from	wind	
turbines,	and	claimed	that	“60	to	70	percent	of	what	we	need	can	be	done	through	efficiency.”		Mr.	Wood	expressed	his	
desire	to	see	an	additional	panel	of	experts	focus	on	the	benefits	of	energy	efficiency	and	conservation.	

•	  Rob	Moul,	former	coastal	management	worker,	environmental	consultant: “They’ve been able to simplify the 
system,	get	it	into	local	hands.		Mr.	Moul	described	the	benefits	of	developing	onshore	solar	energy	production	for	local	
and agricultural use. He described a system in Pennsylvania that works effectively with local farmers, and believes that 
the state could implement a similar system. Mr. Moul claimed that these local energy systems could be developed and put 
into use quickly, and would save costs in the long run. 

Summary OF cOmmENtS FrOm  SPEakErS: tHurSDay marcH 10, 2011: mOrEHEaD city, N.c.
•	 john Droz, physicist: “These	is	zero	scientific	evidence	that	is	provided	that	proves	wind	energy	saves	any	significant	
amount of CO2 (carbon dioxide).”  Mr. Droz urged the Commission to focus on what he called “real science” in making 
their	decisions.	He	focused	on	the	need	for	a	thorough	cost-benefit	analysis	of	wind	energy	in	North	Carolina,	and	claimed	
that such efforts have been slowed by advocacy from lobbyists representing the oil, gas, and wind sectors. Mr. Droz also 
urged the Commission to look into geothermal energy as a potential source for North Carolina. 

•	  kenneth Lang, crystal coast tea Party: “A parade of reports and statements from these pseudo-scientists does not 
represent science.”  Mr. Lang expressed skepticism over the potential for wind energy, and said environmental advocates 
and	“pseudo-scientists”	at	the	Wilmington	meeting	exaggerated	the	benefits	of	wind	and	solar	energies.		He	contended	
that	wind	farms	in	Europe	fail	to	deliver	their	promised	financial	or	environmental	benefits,	and	urged	the	panel	to	focus	
on the potential of oil and natural gas.  He also expressed support for geothermal energy technology, citing a presentation 
by Mr. Droz, the previous speaker. 

•	  Joe	Exum,	Kinston	resident,	coastal	property	owner: “Is the committee practicing consensus science? Does the 
committee believe the debate of climate change is over?”  Mr. Exum expressed skepticism over global climate-change 
science, and urged the panel not to take conventional climate-change science at face value.  Focusing on the work of the 
IPCC (United Nation’s Intergovernmental Panel on Climate Change), Mr. Exum urged the panel  to reexamine predictions 
of 3-foot sea level rise, and to look further into offshore natural gas exploration.  Mr. Exum believes that the environmental 
movement has been “hijacked” by individuals with disdain for fossil fuels and development. 

•	  Dick Barber, Duke university and carteret county resident:  “The outer continental shelf of North Carolina is where 
the BTUs are.”  Mr. Barbour expressed strong support for pursuing offshore wind energy in North Carolina. He urged the 
panel  to consider the health costs associated with burning fossil fuels, and claimed that wind energy would have far less 
human cost associated with its production than coal or gas.  He also expressed concern over the “military cost” of our 
current dependence on foreign oil imports. 

•	  Penny	Hooper,	Secretary	of	North	Carolina	Interfaith	Power	and	Light,	former	biology	Professor	at	Carteret	
community college:  “This is a citizen response that says ‘we do not want this to happen in our backyard.’”  Ms. Hooper 
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expressed strong opposition to offshore drilling for oil or gas, along with strong support for offshore wind energy in North 
Carolina. She noted successful projects in Europe, and claimed that wind energy is the fastest growing type of renewable 
energy.  Ms. Hooper expressed the hope that development of renewable energy sources could lead to a transformation of 
America’s fossil fuel-based transportation sector. 

•	  mark Hooper, President of carteret county crossroads, local environmental group: “If offshore oil is so valuable, 
leave it in the ground for our grandkids.”  Mr. Hooper expressed strong support for offshore-wind energy, along with 
support	for	increased	energy	efficiency	and	other	on-shore	renewable	energy	development.		He	stated	that	oil	represents	
an energy source of the past, and that the Commission should chart a path for the future.  Mr. Hooper expressed 
frustration that our nation’s energy policy seems “stuck” in the past.

•	  John	Poag,	Carteret	County	resident,	lawyer,	local	restaurant	owner:	“The amount of bad information that’s out 
there is appalling.”  Mr. Poag expressed support for offshore and onshore natural gas drilling, and urged the Commission 
to focus on solid regulation of these technologies to prevent environmental damage. He stated that global climate-change 
science	may	be	misguided	and/or	politically	motivated.		Mr.	Poag	also	noted	the	financial	benefits	of	oil	and	gas	drilling,	
which could bring new jobs along with substantial royalty payments to the state.

•	  Brian kramer: “I’m strongly against oil exploration, but not on environmental grounds. Our nation is addicted to oil, and 
finding	more	oil	is	like	an	addict	tapping	another	vein.”		Mr.	Kramer,	whose	son	serves	in	the	military,	expressed	strong	
opposition to oil exploration due to national security concerns.  He said that America should end its oil addiction, and 
that continuing to explore for oil forces our military to engage more often in the Middle East. Mr. Kramer did not express 
support for a particular type of renewable energy. 

•	 	Robert	Meadows,	Beaufort	resident,	speaking	for	N.C.	Interfaith	Power	and	Light: “Our environment is a sacred 
trust from our Creator.”  Mr. Meadows expressed strong support for offshore-wind energy based on moral and religious 
reasons.  He stated that protecting the earth is a “moral responsibility,” and that developing offshore-wind energy can 
help achieve this goal.  He supported moving away from fossil fuels, and claimed that North Carolina has the largest wind 
power potential on the East Coast.  

•	  christine voss, carteret county citizen, coastal ecologist: “I’ve seen some of the damage that oil spills can cause.  
Please consider all of the costs.”  Ms. Voss urged the panel  to focus on making decisions based on the public interest, 
not the interests of any particular industry.  She expressed strong support for offshore wind development, and that 
policymakers should closely examine the health costs associated with burning fossil fuels energy. 

•	  randy martin, city manager, morehead city: “Hopefully this will be a cooperative effort between state and local 
governments.”  Mr. Martin did not express support or opposition for any particular energy source.  Instead, he expressed 
concern that any energy development would impose new burdens on local governments, and hoped the panel would take 
this into account when making its recommendations to the governor. 

•	  tony Sieman, morehead city resident: “The sun don’t shine all the time.  The wind don’t blow all the time.”  Mr. 
Sieman	expressed	concern	that	maintaining	offshore-wind	energy	would	entail	significant	long-term	maintenance	costs.		
Citing “European windmills” as an example, he described the corrosive effects of salt water on windmills, and claimed that 
such corrosion greatly increases maintenance costs.  As an alternative, Mr. Sieman advocated tapping the Gulf Stream 
current as a potential source of underwater energy production.  He also expressed the desire for all stakeholders to work 
together to protect local inlets and communities. 

Summary OF cOmmENtS FrOm SPEakErS: tHurSDay, marcH 24, 2011: maNtEO, N.c.
•	  Simon mahan, on behalf of the Southern alliance for clean Energy:  “We urge a moratorium on the offshore 
development of oil and gas.”  Mr. Mahan strongly endorsed proposals to tap North Carolina’s offshore wind, citing its 
large potential for sustainable energy, along with its ability to bring jobs to the eastern part of the state.  He also urged the 
commission to consider strong regulation and mitigation strategies to prevent and manage any environmental damages 
brought about by new energy development.  
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•	  manny madeiros:  “Wind is a dead-end technology.”  Mr. Madeiros strongly opposed offshore wind development, which 
he called a “dead end technology.”  He described alternative energy programs in Germany and Spain, which he claimed 
have	failed	to	produce	their	intended	environmental	benefits,	and	have	eliminated	jobs	from	other	sectors.		Mr.	Madeiros	
stated that “alternative energies” cannot provide reliable baseload power. 

•	  matt Walker, on behalf of the Outer Banks chapter of the Surf riders association: “We are dependent on a clean 
beach.”		Mr.	Walker	said	he	is	opposed	to	any	oil	or	gas	exploration	off	the	state’s		coast.		He	said	that	any	benefits	
realized from new drilling would be outweighed by a potential drop in tourism, and warned against trusting any claims by 
representatives	of	the	oil	and	gas	industry.		He	also	endorsed	wind	energy,	claiming	that	it	brings	the	most	benefits	with	
the least risk. 

•	  jan DeBlieu, on behalf of the North carolina coastal Federation:  “One energy policy that is not being tapped into 
in	N.C.	is	energy	efficiency.”		Ms.	DeBlieu	urged	that	energy	policy	in	North	Carolina	focus	on	efficiency	before	beginning	
any exploration for new sources of power. She strongly opposed any offshore oil and gas exploration, and has reservations 
about supporting offshore wind.  She advocated for on-shore community-scale wind projects that could provide power to 
local homes and businesses. 

•	  Ben Gallop, on behalf of the Dare county chamber of commerce: “Alternative energies must not have negative 
environmental or visual impact off the Outer Banks.”  Mr. Gallop strongly opposed offshore oil and gas exploration. He 
cited	concerns	over	a	potential	disaster	that	could	significantly	harm	eastern	North	Carolina’s	tourism	industry.	He	also	
claimed that most jobs generated from offshore oil and gas development would be located in other states. Additionally, he 
expressed caution over offshore-wind energy development, citing potentially negative environmental and visual impacts on 
the coastline. 

•	  Wallace Harvey: “Let’s	go	with	one	that	will	return	benefits	to	our	community.”		Mr.	Harvey	urged	the	Commission	to	
ensure	that	local	communities	benefit	from	any	offshore-energy	development.	Citing	an	interview	he	had	conducted	with	a	
Virginia	wind-farm	developer,	Mr.	Harvey	claimed	that	local	communities	could	gain	significant	financial	benefits	from	wind	
development in the form of royalties and lower energy costs. 
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WrittEN cOmmENtS SuBmittED tO tHE PaNEL

    

   March 24, 2011
Dear Governor Perdue:
The Southern Alliance for Clean Energy is a regional organization that promotes responsible energy choices that create 
climate change solutions and ensure clean, safe and healthy communities throughout the Southeast.  We welcome this 
opportunity to engage in a thoughtful offshore energy discussion and we would like to thank you for your willingness to 
discuss offshore energy. SACE would like to voice our support for offshore wind energy while urging a moratorium on 
offshore oil or natural gas development.

North Carolina Offshore Wind Potential
While no offshore wind farms have been built in the U.S., several proposed wind farms are in the advanced stages of the 
permitting process. Most of the proposed projects are in states north of North Carolina; however, North Carolina arguably 
has the best shallow water offshore wind resource in the entire country.1

The National Renewable Energy Lab has estimated that North Carolina contains approximately 297 gigawatts of potential 
offshore wind energy capacity. NREL estimates that North Carolina could generate nearly seven times the amount 
of electricity it currently generates from offshore wind.2  If even a small portion of North Carolina’s full potential were 
developed,	the	state	and	country	would	reap	great	economic	and	environmental	benefits.

Offshore Wind Energy Around the World
Offshore wind energy isn’t a new idea. Currently, nearly 3 gigawatts of offshore wind farms are operational in Europe. A 
single gigawatt of offshore wind energy can generate as much electricity as consumed by about 305,000 average-sized 
homes annually. Europe plans on installing 150 gigawatts of offshore wind energy by 2030, which would provide between 
13% and 18% of that continent’s electricity demand.3  Based on these projections, some 293,000 manufacturing, 
installation, operations and maintenance jobs could be created in the offshore wind industry in Europe by 2030. Aside 
from Europe, China is the only other place in the world where offshore wind farms are currently operational.4

Offshore	Wind	Energy	Environmental	Benefits	are	Significant
With offshore wind electricity generation, there is no air pollution, no risk of a catastrophic accident, no water 
consumption and no mining operations. Yes, there are impacts to manufacturing a wind turbine and installing it; however, 
these are minimal compared to generating electricity from coal, natural gas or nuclear power.5  When measuring the 
benefits	of	offshore	wind	energy,	it	is	very	important	to	consider	the	alternatives	and	the	negative	impacts	those	have.
•	Coal-fired	power	plants	emit	smog	and	haze-forming	air	pollution,	toxins	like	mercury,	a	potent	neurotoxin	that	can	end			
	 up	in	the	fish	we	eat,	and	carbon	dioxide	the	primary	global	warming	pollutant.	Coal	plants	also	have	waste	storage		 	
	 issues	with	residual	coal	ash	that	is	currently	pending	classification	as	a	hazardous	waste.6
•	Nuclear power plants can pose radioactive risks to nearby communities.
•	Natural gas, coal and nuclear power plants consume vast amounts of water and require mining or drilling operations to  
 supply their fuel lines.7

1 National Wildlife Federation (2010). “Offshore Wind in the Atlantic: Growing Momentum for Jobs, Energy Independence, Clean Air, and Wildlife Protection.”   
2 National Renewable Energy Laboratory (2010). “Assessment of Offshore Wind Energy Resources for the United States” Technical Report NREL/TP-500-45889.
3 European Wind Energy Association (2006). “No Fuel. Wind. Power without Fuel.”
4 Zoninsein, Manuela (2010, September 7). “Chinese Offshore Development Blows Past U.S.” The New York Times.
5 National Renewable Energy Laboratory (2010). “Large-scale Offshore Wind Power in the United States.”
6 Union of Concerned Scientists (2010). “Burning Coal, Burning Cash: Ranking the States That Import the Most Coal”.
7 Bradford, Peter and David Schlissel (2007). “Why a Future for the Nuclear Industry is Risky.”
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In	addition	to	supplanting	dirtier	sources	of	energy,	offshore	wind	farms	may	provide	artificial	reef	sites.	Some	European	
studies	suggest	offshore	wind	farms	act	as	habitat	for	fish	and	other	wildlife,	and	may	actually	improve	the	ecosystem.8  
More research must be completed to determine the total ecosystem impact from offshore wind turbines.

Offshore Wind Energy Would Create Thousands of Jobs
Another	benefit	offshore	wind	energy	provides	is	job	creation.	According	to	a	study	by	the	National	Renewable	Energy	Lab,	
each megawatt of offshore wind energy capacity built in the U.S. will create more than 20 direct (immediate) jobs, based 
on European data. Offshore wind farms have been operational in Europe for nearly 20 years, and 19,000 people are 
already employed in the offshore wind industry in that continent, including manufacturing.9

If just one percent of North Carolina’s offshore wind potential was developed, more than 2,400 permanent operations and 
maintenance (O&M) jobs would be created locally and more than 62,000 job years would be required to manufacture and 
install the turbines.10  If a primary goal of this administration is bringing jobs to North Carolina, offshore wind is a solution.

Offshore Wind Energy Could Be a Source of State Revenue
In	addition	to	job	creation	and	the	environmental	benefits	of	offshore	wind	energy,	the	state	could	receive	additional	
revenue from offshore wind development. Unlike oil and natural gas development, states are currently allowed to collect 
revenue from federal lands offshore, so long as the wind farms are within a certain distance from shore. If a portion of 
a project is within six nautical miles of North Carolina’s coast, even if the geographic epicenter of the project is up to 15 
miles away, the state could collect 27 percent of the revenue collected from the Bureau of Ocean Energy, Management 
and Regulation.11  About 20 percent, or nearly 45 gigawatts of offshore wind energy capacity resides three to twelve 
nautical miles off North Carolina.12  While it is unlikely this resource would be fully developed, this represents a huge 
resource that the state could collect revenue from.

Negative Impacts from Offshore Wind Farms are Minimal or Can Be Mitigated
Despite	all	the	positive	benefits	from	offshore	wind	farms,	there	are	some	concerns	that	need	to	be	researched	and	
evaluated. For example, a marine resource assessment must be conducted off North Carolina to collect additional data 
on the marine environment. Even with additional data and mitigation efforts, some areas may not be suitable for offshore 
wind	farm	development.	Those	areas	should	be	identified	to	aide	potential	developers	and	prevent	user	conflict.
Birds -- One of the biggest concerns with wind farms is their impact on avian populations. While some birds will 
undoubtedly hit and killed by wind turbines, it is important to put these fatalities into context of the alternatives. One peer 
reviewed	scientific	paper	estimated	bird	deaths	from	fossil	fuel,	nuclear	and	wind	power	generation	sources.13  The study 
found that on average, fossil fuel power plants kill 13 times more than wind power does, per unit of electricity generation. 
Meaning that for each kilowatt-hour of electric generation, fossil fuel power plants are 13 times worse than wind farms 
for avian impacts. The estimate means that wind farms killed approximately seven thousand birds in the United States in 
2006	and	fossil-fueled	power	plants	killed	about	14.5	million.	Looking	beyond	energy	generation	finds	power	plants	are	
not the top source of avian mortality. The top two killers of wild birds in the U.S. are buildings and house cats.14

Fishing	--	An	impact	that	needs	to	be	researched	is	the	implications	on	marine	fish	populations	near	offshore	wind	farms	
and	fishing.	European	studies	suggest	that	offshore	wind	turbines	serve	as	hard	structure	in	an	otherwise	structure-less	
area	and	support	a	variety	of	fish	species.15		However,	some	studies	show	fish	may	just	be	aggregating	near	turbines	and	
not	necessarily	providing	additive	habitat.	Similar	studies	question	the	benefits	of	artificial	reefs.16

Tourism -- Another question raised by offshore wind farms is their effect on local tourism. Tourism, a multi-million dollar 
industry	in	North	Carolina,	may	stand	to	benefit	from	offshore	wind	development.	Preliminary	research	shows	that	wind	
farms may actually increase local tourism.

8 Vella, Gero (2001). “The Environmental Implications of Offshore Wind Generation”. 
9 European Wind Energy Association (2010). “Wind power and shipyard industries make joint call for investments in ships for offshore wind expansion.”
10 National Renewable Energy Laboratory (2010). “Assessment of Offshore Wind Energy Resources for the United States” Technical Report NREL/TP-500-45889.
11 Federal Register (2009, April 29). 30 CFR Parts 250, 285, and 290 Renewable Energy and Alternate Uses of Existing Facilities on the Outer Continental Shelf;   
    Final Rule.
12 National Renewable Energy Laboratory (2010). “Assessment of Offshore Wind Energy Resources for the United States” Technical Report NREL/TP-500-45889.
13 National Academy of Sciences (2007). “Environmental Impacts of Wind-Energy Projects.”
14 US Fish and Wildlife Service (2002). Migratory Bird Mortality. [www.fws.gov/birds/mortality-factsheet.pdf]
15 Department of Business Enterprise and Regulatory Reform (2008). “Review Of Reef Effects Of Offshore Wind Farm Structures And Potential For Enhancement   
    And Mitigation.”
16	Grossman,	Gary	et.	al	(1997).	Do	Artificial	Reefs	Increase	Regional	Fish	Production?	A	Review	of	Existing	Data.	Fisheries,	Vol.	22,	No.	4.
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•	 In Denmark, where offshore wind farms have been operational for decades, the farms are tourist destinations and   
 boat trips are available to visit the turbines.
•	A study by the University of Delaware polled beachgoers in that state. The study found that more people were    
 interested in seeing the wind turbines than would be deterred by them.17

•	Offshore	wind	farms	may	also	provide	recreational	sites	for	fishing	or	SCUBA	diving.18

•	However,	research	specific	to	North	Carolina’s	shore	should	be	conducted	prior	to	development	to	gauge	potential		 	
 impact on local tourism and identify areas that would be least intrusive to tourists visiting the Outer Banks.

Recommendations on Offshore Wind
In order to promote offshore wind energy, The Southern Alliance for Clean Energy makes the following recommendations:
1) North Carolina should proactively recruit offshore wind energy developers and wind turbine manufacturers. Several 
states have created loan and grant programs to bring offshore wind development, and job creation, to their respective 
coasts. In addition to loan programs, tax credits for project development and manufacturers of clean energy technology 
should	also	be	included	in	a	financial	package.	The	North	Carolina	Renewable	Energy	Equipment	Manufacturer	Tax	
Credit is a good start; however, extending and increasing this credit, or making it reimbursable would make it even more 
attractive. The North Carolina Department of Commerce should identify and pursue potential offshore wind energy 
developers and wind turbine manufacturers that could locate their facilities in the state.
2) North Carolina should conduct additional research to pre-identify areas offshore that are best suited for offshore wind 
energy development. This type of analysis should build off of the already successful work completed by the University of 
North	Carolina	Chapel	Hill	that	identified	offshore	wind	energy	areas;	however,	more	data	are	necessary.	Conducting	a	
siting analysis similar to what New Jersey has done would help distinguish North Carolina apart from other states and 
provide potential developers with a sense of certainty that the state is serious about developing its resource.
3) North Carolina should evaluate the impacts and mitigation strategies for offshore wind energy development. Public 
concerns	over	birds,	tourism,	fishing	and	visual	effects	need	to	be	addressed	to	ensure	proper	siting	and	public	
acceptance.

North Carolina and Offshore Oil and Gas Development
The Deepwater Horizon oil rig explosion on April 20th, 2010 should provide a vivid image to the citizens of North Carolina 
that offshore oil and natural gas drilling is a dangerous prospect for the state. The economic and environmental tolls 
from the Gulf oil disaster are still being tallied, and we may never know the full extent of the damage we have caused 
because of our addiction to oil. North Carolina should devote time and resources to developing clean energy resources, 
like offshore wind energy, instead of focusing on the miniscule oil and natural gas resources offshore.19  Why risk North 
Carolina’s coastal tourism economy that creates thousands of jobs and generates millions of dollars for the state.20  Why 
sacrifice	miles	of	breathtaking	coastline	and	put	our	natural	resources	in	harms	way	for	a	resource	that	will	do	nothing	for	
energy independence.21

Environmental Impacts of Oil and Natural Gas Development
The Southern Alliance for Clean Energy would like to challenge North Carolina, along with the rest of the Atlantic coast, 
to fully weigh the impacts of offshore oil and natural gas development when determining whether or not to allow those 
resources to be extracted.
The Deepwater Horizon oil explosion was not an isolated incident. The Bureau of Ocean Energy Management, Regulation 
and Enforcement, the National Oceanic and Atmospheric Administration and the National Response Center all keep 
statistics and data on offshore oil spills, and every year, hundreds of oil spills are reported. A few of these spills can be 
tracked to their source, but many go unreported and unsolved.22

17 Firestone, Jeremy et. al. (2008). “Delaware Opinion on Offshore Wind Power.” University of Delaware College of Marine and Earth Studies. 
18 NRG Bluewater Wind (2011). “Delaware Project Facts”.
19 Bureau of Ocean Energy Management, Regulation and Enforcement (2008). Mid Atlantic Planning Area, Undiscovered Technically Recoverable Oil & Gas 
    Resources. [boemre.gov/revaldiv/maps/midatlantic.pdf]
20 North Carolina Department of Commerce (2010). The Impact of Tourism on North Carolina’s Economy. [http://www.nccommerce.com/NR/donlyres/   
    78562648-FBEE-44F3-8826-7FE41221AA02/0/2009FastFactsforTSA.pdf]
21 U.S. Energy Information Administration (2008). Impacts of Increased Access to Oil and Natural Gas Resources in the Lower 48 Federal Outer Continental Shelf.   
 [http://www.eia.doe.gov/oiaf/aeo/otheranalysis/ongr.html]
22	National	Response	Center	(2010).	Statistics	Incident	Type	2000-2010.	[http://www.nrc.uscg.mil/incident_type_2000up.html]
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Seismic Study Impacts -- Aside from accidental discharge from offshore rigs, each step in the process of oil and natural 
gas exploration, development, extraction and processing causes damage to the marine environment and threatens 
another Deepwater Horizon disaster. Should North Carolina decide to allow offshore oil and natural gas development off 
the	coast,	the	first	step	in	development	is	a	thorough	geologic	and	geographic	(G&G)	study	of	the	seabed	to	determine	
amount and location of potential oil and gas resources. These G&G studies collect data by having ships traverse 
thousands of miles of ocean in a systematic way with seismic tests.23

Seismic geologic and geographic studies use air cannons that emit extremely loud noises to penetrate deep into the 
seabed.24		These	sounds	bounce	back	from	the	seafloor	and	below	to	a	collection	system	onboard	a	ship.	Far	from	being	
benign, these loud noises have been shown to cause marine mammals, like whales, dolphins and seals, distress and 
even deafness if the wildlife are too close.25		Many	marine	mammals	and	even	fish	rely	on	sound	to	navigate,	hunt	and	
mate. Conducting a seismic testing scheme off North Carolina would do harm to the marine environment, and there is no 
guarantee	of	finding	oil	or	natural	gas	resources.

Exploratory Impacts -- If the seismic tests identify estimates for offshore oil and natural gas, then private developers may 
become interested in exploring North Carolina’s coast. While seismic testing can provide a rough estimate for oil and 
natural gas resources, drilling must occur in order to determine if the resources actually exist. The Deepwater Horizon oil 
rig	was	an	exploratory	rig	and	was	meant	to	only	drill	wells	to	find	out	if	the	oil	and	gas	resources	existed.	The	rig	found	
both oil and natural gas, and it was an uncontrollable release of natural gas that ultimately caused the rig to explode. The 
worst environmental disaster in American history occurred even before actual oil production even began.
During the drilling process thousands of pounds of chemicals and mud are forced down the drilling apparatus to ensure 
the drill bit does not overheat. These drilling muds are not the mud that you and I played with as a child, but a chemically 
synthetic concoction created in a lab. Some of these chemicals are known carcinogens.26  Many companies do not release 
the exact ingredients or ratios of their drilling mud chemicals. In an attempt to stop the offshore oil spill, BP has conducted 
a “top kill” procedure – pumping nearly 2.1 million gallons of drilling mud into the well. This quantity of drilling mud has 
never been used at such a depth to stop a blown-out well. BOEMRE routinely collects data from offshore oil rigs regarding 
this	mud.	Commonly	called	“synthetic-based	fluid”	(SBF),	any	loss	of	SBF’s	over	50	barrels	are	reported	to	BOEMRE	as	
“significant	pollution	incidents.”	In	2009	alone,	over	25,000	gallons	of	SBF’s	were	accidentally	discharged	from	normal	
offshore operations.27  Even during normal operations, use of drilling mud is regulated due to toxicity concerns.
Deepwater Horizon was a dynamically positioned semisubmersible oil rig, meaning that it could be moved from place to 
place	under	its	own	power.	The	rig	was	not	tied	to	the	ocean	floor,	but	instead	it	used	engines	just	like	a	ship	to	stay	in	
place. Operation of the rig consumed in excess of 10,000 gallons of diesel fuel every day, emitting air pollutants like sulfur 
dioxide, nitrous oxides and carbon dioxide. Deepwater Horizon contained 700,000 gallons of diesel onboard at the time 
of the explosion. These exploratory rigs are just that: exploration devices. Up to this point in the oil and gas development 
process, no oil or natural gas have been produced, provided, supplied or sold in any fashion that would reduce our 
dependence on foreign oil.

Extraction and Transportation Impacts -- Had Deepwater Horizon completed its job, it would have capped the well, and 
another rig would have moved over the Macondo well head to extract the oil and natural gas. In the Gulf of Mexico, there 
are thousands of miles of pipeline infrastructure that have been built up over decades of oil and gas development. It is 
likely the Macondo well would have been connected to an already existing pipeline in order to transport the oil to shore. 
Existing pipeline infrastructure reduces the impact of installing new pipe; however, as these pipes age, the risk of a 
rupture becomes very real. During the Gulf oil disaster, an oil pipeline ruptured spilling nearly one million gallons of oil in 
Michigan28 and in September, a natural gas pipeline exploded and killed eight people in California.29

Here in North Carolina, where extensive pipeline infrastructure do not exist, oil and natural gas companies will have two 

23 Bureau of Ocean Energy Management, Regulation and Enforcement (2011). Atlantic Geological and Geophysical (G&G) Activities Programmatic Environmental   
 Impact Statement (PEIS). [http://www.gomr.boemre.gov/homepg/offshore/atlocs/gandg.html] 
24 National Academies Press (1997). Research Required to Support Comprehensive Nuclear Test Ban Treaty Monitoring, p. 123. [http://www.nap.edu/openbook.  
	 php?record_id=5875&page=123]
25 National Academies Press (2003). Ocean Noise and Marine Mammals. [http://www.nap.edu/openbook.php?isbn=0309085365]
26 U.S. Minerals Management Service (2000). Environmental Impacts of Synthetic Based Drilling Fluids. [http://www.gomr.mms.gov/PI/PDFImages/ES   
 PIS/3/3175.pdf]
27 Bureau of Ocean Energy Management, Regulation and Enforcement (2011). Spills - Statistics and Summaries 1996-2011. [http://www.boemre.gov/incidents/  
 spills1996-2011.htm]
28	Associated	Press	(2010,	July	27).	Pipeline	Leak	Pollutes	Major	Michigan	River.	[http://www.msnbc.msn.com/id/38435210/ns/us_news-environment/]
29 New York Times (2011, February 28). Panel Seeking Answers in Fatal Pipeline Blast. [http://www.nytimes.com/2011/03/01/us/01sanbruno.html]
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choices: either develop the pipeline infrastructure to transport oil and gas to shore, or collect oil and gas offshore in 
large tankers. Pipelines would ensure that the oil and gas are brought to North Carolina, potentially creating an onshore 
industrial	zone	including	processing	and	refining	infrastructure	similar	to	what	exists	in	coastal	Louisiana.	If	the	pipeline	
infrastructure isn’t created, the oil and gas could be shipped anywhere, away from the state. However, shipping oil and 
natural gas in tankers comes with its own set of hazards and risks. During the Deepwater Horizon accident, you may recall 
that the Exxon Valdez oil tanker spill was frequently the measuring stick for how disastrous of an accident it was. After the 
ruptured Macondo well was capped, the Gulf Disaster is estimated to have released nearly 20 times more oil than the 
Exxon Valdez spill.30

In order to transport natural gas from offshore via tanker, one option may be to cool and liquefy the natural gas. These 
liquid natural gas tankers, or LNG tankers, require special LNG ports to re-gasify the natural gas when it arrives at port. 
LNG tankers, and the LNG ports may represent a huge risk to local communities should a catastrophic accident occur, or 
provide enticing targets for terrorist attacks.31

End-use Impacts -- Many of these scenarios are worst-case scenarios; however, they must be weighed against what the 
state will be getting out of developing its oil and natural gas resources. At the bare minimum, assuming the oil and gas is 
safely	extracted,	brought	to	shore,	processed	and	refined,	oil	and	natural	gas	end-use,	typically	burning	these	products	to	
extract energy, is a harmful environmental activity.
Petroleum, or oil, is typically broken down into many different products like gasoline for our cars, kerosene for jets, 
or diesel for trucks, trains and ships. In the United States, transportation represents approximately a third of the 
country’s greenhouse gas emissions, primarily in the form of carbon dioxide.32  Carbon dioxide is a leading pollutant in 
anthropogenic	climate	change.	Sea	level	rise	from	climate	change	poses	significant	risks	to	North	Carolina’s	coastline	
and coastal residents. Natural gas is used in a variety of industries including electricity production, transportation and 
as a chemical feedstock. When burned, natural gas also produces carbon dioxide, a potent greenhouse gas. In addition 
to climate change, carbon dioxide harms our oceans by acidifying the water.33  Increased levels of carbon dioxide lowers 
the	pH	level	of	the	oceans	globally.	Unless	significant	curtailment	of	carbon	dioxide	occurs,	scientists	estimate	that	the	
ocean’s pH levels will drop to levels unseen in the geologic record for the past 300 million years.34  Similar to dropping 
a	tooth	in	a	can	of	Coca-Cola,	wildlife	like	plankton	and	shellfish	lose	calcium	at	such	a	rate	that	their	shells	become	
brittle and they can become more susceptible to predation and sickness.35			Ocean	acidification	is	the	osteoporosis	of	the	
oceans, and burning oil and natural gas only exacerbates this problem.

Impacts to Tourism
No doubt, developing oil and natural gas resources off of North Carolina’s coast will create jobs. However, many jobs 
and many billions of dollars of state revenue rely on a clean coast, free from the risks associated with seismic testing, 
exploration,	drilling,	production	and	refineries.	According	to	North	Carolina	State	University,	tourism	is	North	Carolina’s	
largest service industry.36  According to the North Carolina Department of Commerce, in 2005:
•	 Total domestic expenditures saw an increase of 7.3 percent to $14.2 billion, up from $13.3 billion in 2004.
•	 The travel and tourism industry employs more than 185,000 North Carolinians.
•	 The tourism industry generated a total of more than $2.3 billion in tax revenues, including $1.1 billion in federal taxes.
•	State tax revenue totaled more than $747 million through state sales and excise taxes, and taxes on personal and   
 corporate income.
•	More than $461 million in local taxes were generated from sales and property tax revenue from travel-generated and   
 travel-supported businesses.
This task force and the state needs to evaluate not if, but how these jobs and sources of revenue are going to be 
impacted by oil and natural gas development. Particularly with tourism, even the perception by tourists of spoiled or 
30 Evans, Suzannah (2010). A Gulf Changed, Oceana. [http://na.oceana.org/en/newsmedia/publications/oceana-magazine/summer-2010]
31 Kaplan, Eben (2006, February 11). Q&A, Liquid Natural Gas: A Potential Terrorist Target?, New York Times. [http://www.nytimes.com/cfr/international/   
	 slot2_021106.html]
32 U.S. Environmental Protection Agency (2011). 2011 Draft U.S. Greenhouse Gas Inventory Report. [http://www.epa.gov/climatechange/emissions/                  
 usinventoryreport.html]
33	University	of	Delaware	(2007).	Issues	related	to	Increasing	Atmospheric	Carbon	Dioxide.	[http://co2.cms.udel.edu/Ocean_Acidification.htm]
34 Caldeira, Ken and Wickett, Michael (2003, September 23). Anthropogenic Carbon and Ocean pH, Nature. [www.nature.com/nature/journal/v425/n6956/   
 full/425365a.html]
35	Doney,	Scott	(2006,	February	20).	The	Dangers	of	Ocean	Acidification,	Scientific	American.	[http://www.scientificamerican.com/article.cfm?id=the-dangers-of-	 	
 ocean-acid]
36 North Carolina State University. Tourism Marketing and Development. [http://cnr.ncsu.edu/prtm/research/marketing.php]
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oiled beaches can deter vacationers as was clearly experienced with the Gulf oil disaster. Many Gulf communities saw a 
precipitous decline in tourism during the summer months while the Deepwater Horizon oil spill was occurring even if those 
communities had not been impacted directly by the oil spill.37

Impacts to Fishing
In	addition	to	the	robust	tourism	industry,	North	Carolina’s	fishing	industry	would	also	be	impacted	should	an	oil	spill	
occur.	According	to	the	North	Carolina	Department	of	Natural	Resources,	in	2001,	$88	million	dollars	worth	of	finfish	and	
shellfish	were	landed	in	North	Carolina	by	nearly	4,000	commercial	fishermen.	Fishing	may	be	impacted	by	oil	and	natural	
gas	development	from	seismic	studies	scaring	away	finfish,	drilling	muds	contaminating	areas	nearby,	or	an	accidental	oil	
spill	closing	off	large	swaths	of	the	fishery.	The	National	Oceanic	and	Atmospheric	Administration	closed	huge	portions	
of	the	Gulf	of	Mexico	to	fishing	activities	during	and	after	the	Deepwater	Horizon	disaster.	To	date,	still	over	1,000	square	
miles	of	the	Gulf	of	Mexico	are	closed	to	all	fishing,	and	another	4,200	square	miles	are	closed	to	the	shrimping	industry.	
The impacts to the Gulf of Mexico from the Deepwater Horizon oil spill are likely to be felt for many years because juvenile 
fish	and	fish	eggs	are	particularly	sensitive	to	oil’s	toxic	properties.

Impacts to Military Operations
Aside from the private sector jobs that will be impacted by offshore oil and natural gas development, military operations 
may be negatively impacted as well. One particularly important activity for military training is munitions and live ordinance 
fire.	Oil	and	natural	gas	rigs	could	limit	the	amount	of	these	activities	because	even	a	slight	miscalculation	from	a	military	
vessel could put the lives of the oilmen on rigs at risk, and potentially catastrophically damage an oil rig.
North Carolina is split by two Navy, Marine and Air Force operations areas: the Virginia Area Operating Area and the Cherry 
Point Operating Area. These areas help train America’s military to maintain our sea and air power. The eastern Gulf of 
Mexico, off the Western coast of Florida has been spared by oil and natural gas development for the most part, due to 
national security concerns as that area is used for military training, similar to the activities occurring off North Carolina. No 
oil or gas development is currently allowed to occur within approximately 125 miles westward of Florida’s shore  to protect 
our national security interests.

Reported Benefits of Offshore Oil and Natural Gas Are Insignificant
Overall,	the	identified	risks	of	offshore	oil	and	natural	gas	development,	including	the	environmental	impacts,	the	risks	
to	the	tourism	and	fishing	industries	and	national	security	concerns,	need	to	be	weighed	against	the	reported	benefits	of	
development.
Resource Potential is Insignificant -- Many	of	the	reported	benefits	of	offshore	oil	and	natural	gas	development	are	solely	
based	on	there	being	a	large	resource.	If	there	is	a	small	offshore	oil	and	natural	gas	resource,	the	reported	benefits,	
like	energy	independence,	job	creation	and	revenue	generation	are	proportionally	insignificant.		At	$110	per	barrel,	the	
Bureau of Ocean Energy Management, Regulation and Enforcement estimates that the economically extractable resource 
potential for the Mid-Atlantic, including North Carolina, Virginia, Maryland and Delaware, is approximately 1.15 billion 
barrels of oil and about 8.56 trillion cubic feet of natural gas from between 3 nautical miles to 200 nautical miles from 
shore.38  To put the amount of oil potential into context, the U.S. consumes approximately 20 million barrels of oil a day, 
making the 1.15 billion barrels of oil worth about 58 days of U.S. oil demand. The natural gas resource off North Carolina 
could supply approximately four and a half months of U.S. natural gas demand.39  In the grand scheme of energy supply, 
North Carolina’s oil and natural gas offshore resources are minimal at best. We must ask, is this worth the risk?
Drilling Offshore North Carolina Will Not Make Us Energy Independent -- Arguments that opening up more offshore areas 
would	make	the	U.S.	energy	independent	are	flat	wrong.	We	consume	too	much	oil	for	our	small	resource	to	make	a	dent.	
Currently, approximately 10 percent of the U.S.’s total oil supply comes from offshore oil drilling in the Gulf of Mexico. A 
study	completed	by	the	Department	of	Energy	estimates	that	even	if	all	of	the	Pacific	and	Atlantic	oceans,	including	North	
Carolina’s small contribution, were open for development, the U.S. would still be mostly dependent on imports for our 
crude oil, and gasoline prices may be reduced by three cents beginning in 2030.40  

37  Nagle Myers, Gay (2010, July 12). Along the Gulf Coast, Relentless Negative News Deters Tourists, Travel Weekly. [http://www.travelweekly.com/      
 Destinations2001-2007/Along-the-Gulf-Coast,-relentless-negative-news-deters-tourists/] 
38 United States Department of the Interior (2009, January). “Draft Proposed Outer Continental Shelf (OC) Oil and Gas Leasing Program: Considering Comments of   
	 Governors,	Section	18	Factors	and	OCS	Alternative	Energy	Opportunities.”	Minerals	Management	Service.	[www.boemre.gov/5-year/PDFs/DPP_FINAL.pdf]
39	U.S.	Energy	Information	Administration	(2011).	Natural	Gas	Annual	Supply	&	Disposition	by	State	-2010.	[www.eia.gov/dnav/ng/ng_sum_snd_dcu_nus_a.htm]
40 U.S. Energy Information Administration (2010). Impact of Limitations on Access to Oil and Natural Gas Resources in the Federal Outer Continental Shelf. [http://  
	 www.eia.doe.gov/oiaf/aeo/otheranalysis/aeo_2009analysispapers/aongr.html]
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According to the study, even then, gasoline would cost around $4 per gallon. We need to solve our transportation fuel 
issues elsewhere than oil and gas resources to satisfy our energy requirements.

Job Potential is Insignificant – Even if the resource estimates from the Bureau of Ocean Energy Management, Regulation 
and Enforcement are incorrect, and much more oil exists than reported, the number of jobs estimated to be created are 
insignificant.	A	study	completed	by	the	American	Petroleum	Industry,	one	of	the	oil	industry’s	top	lobbying	organizations41, 
estimated	job	creation	from	developing	offshore	areas	for	oil	and	gas	production.	API’s	estimate	assumes	that	the	official	
government estimate is three times too low – so they increase the estimated offshore oil resource by 300 percent for 
the entire Atlantic Ocean. Even with API’s fuzzy math, big oil’s lobbying arm estimates that the total direct job creation 
from developing all of the Atlantic coast would be approximately 9,000 jobs in the year 2030.42  Already, North Carolina’s 
tourism industry employs more than 20 times more people than what API estimates opening the entire Atlantic Ocean 
to	drilling	would	create.	If	API	uses	the	actual	governmental	figure	for	how	little	oil	exists	in	the	Atlantic,	their	estimated	
direct	job	creation	drops	to	less	than	3,900	–	or	fewer	jobs	than	North	Carolina’s	commercial	fishery	employs.	It	should	be	
clear	that	these	figures,	as	presented	by	the	oil	industry,	represent	a	best	case	scenario	for	job	creation	on	the	entire	East	
Coast	and	therefore	the	benefits	are	even	smaller	for	North	Carolina.	
Potential for State Revenue is Nonexistent – The American Petroleum Institute goes further and estimates the total 
benefit	to	governmental	revenue	of	their	300	percent	higher	oil	and	natural	gas	resource	scenario.	It	should	be	clear	that	
these	figures,	as	presented	by	the	oil	industry,	represent	a	best	case	scenario	for	revenue	creation	on	the	entire	East	
Coast and are only for federal revenue. Even if North Carolina were to allow oil and natural gas development off its coast, 
it would not receive any of these revenue collected by the federal government.

Conclusions and Recommendations
The	risks	of	offshore	oil	and	natural	gas	development	outweigh	the	reported	benefits.	In	assessing	whether	or	not	North	
Carolina should allow offshore oil and gas development, this panel must evaluate the worst case scenarios associated 
with the oil and gas industry to a level on par with the Deepwater Horizon disaster. The environmental, economic and 
national	security	implications	of	allowing	petroleum	production	off	North	Carolina	clearly	outweigh	any	reported	benefits	
by the oil industry. Offshore oil drilling will not make us energy independent, will not create many jobs and will not be a 
Golden Goose for state budgets. The Southern Alliance for Clean Energy recommends to this panel and Governor Perdue 
that the state not allow offshore oil or offshore natural gas development and strongly recommends that proposed seismic 
testing be cancelled.
Based	on	North	Carolina’s	great	offshore	wind	energy	resource,	as	well	as	the	benefits	of	developing	offshore	wind	farms,	
the Southern Alliance for Clean Energy recommends that Governor Perdue and this panel work to urgently promote and 
develop offshore renewable energy. Offshore wind energy, without the risks that fossil fuel development poses to the 
health	and	vitality	of	Coastal	North	Carolina,	has	more	benefits	than	costs,	and	is	preferred	over	developing	the	miniscule	
offshore oil or natural gas resource. With proper siting, studies and incentives, offshore wind energy can generate 
numerous jobs as well as provide an opportunity for North Carolina to become a leader in a clean energy future.

   Sincerely,
   Simon Mahan
    Renewable Energy Manager; Southern Alliance for Clean Energy

tommy Sebastian [tommy.sebastian@gmail.com]
SENT: Thu 3/24/2011 10:33 AM

My name is Thomas Sebastian and I am a doctoral candidate in mechanical engineering at the University of 
Massachusetts,	conducting	research	on	next-generation	wind	turbines	and	developing	high-fidelity	aerodynamic	
analysis tools as a research assistant in the nationally-recognized UMass Wind Energy Center.  I earned my BS and 
MS in aerospace engineering from N.C. State and I visit the state often, spending every Thanksgiving with family in a 
rental	property	at	Topsail	Island.		I	have	a	great	affinity	for	North	Carolina	and	I	am	very	pleased	to	see	that	discussions	
regarding offshore wind energy are taking place.

41 American Petroleum Institute. [http://api.org/policy/] 
42 Vidas, Harry; Hugman, Bob (2008, December 5). “Strengthening Our Economy: The Untapped U.S. Oil and Gas Resources.” ICF International, prepared for    
   American Petroleum Institute. [http://energytomorrow.org/ViewResource.ashx?id=5270]
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As a wind turbine researcher and fan of the North Carolina coastlines, I believe that some effort should be directed toward 
deepwater wind energy systems.  Current offshore wind turbine technology (monopole foundations) is limited to around 
30m	water	depth.		There	are	significant	wind	resources	within	this	so-called	“shallow”	depth	range	off	of	the	N.C.	coast.		
According to the US NREL report  “Assessment of Offshore Wind Energy Resources for the United States,” N.C. has almost 
300GW of wind power potential within 50 nautical miles offshore, of which 90GW are within 0-12nm from the shore.  As 
the North Carolina coast has very active tourism and marine industries and a vibrant coastal ecosystem, I believe that 
it is imperative that potential impacts from wind turbines be minimized as much as possible.  Early adopters in the US 
must be able to demonstrate, to a high degree, that offshore wind turbines have negligible negative impact on the local 
environment and commerce - this is most easily accomplished by moving further offshore.  Between 12-50nm of the 
coast, around 50GW of potential wind power is present in the shallow water depths between 0-30m.  This leaves 156GW, 
52% of the entire potential N.C. wind resource, 12-50nm offshore in water depths greater than 30m.

Getting	to	the	deepwater	wind	in	an	economically	efficient	manner	is	a	significant	engineering	challenge.		Floating	
systems, such as those described in the NREL report “Feasibility of Floating Platform Systems for Wind Turbines” 
represent the most likely solution.  Only two prototype systems have been built and put into operation for testing - both by 
European	entities.		I	believe	that	the	vast	offshore	resources,	significant	intellectual	and	industrial	capital,	and	potential	
for	job	creation	in	N.C.	warrant	the	development,	construction,	and	testing	of	our	own	offshore	floating	wind	turbine.		A	
single prototype would accomplish more than a typical farm could:
  (1) It would demonstrate the negligible negative impact deepwater systems possess, thereby promoting offshore   
  wind and minimizing opposition to development (refer to Cape Wind for how this can go wrong).
  (2) Testing would demonstrate system robustness and survivability in rough weather and/or hurricane conditions,   
  as well as overall energy production capabilities.
	 	(3)	The	data	and	experience	from	testing	a	floating	system	would	be	immensely	valuable	and	would	place	N.C.	on			
  a global footing in the wind energy sector, attracting jobs and industry to eastern NC.

From my observations three things are necessary to effectively develop an area for wind energy: a good site (from a 
resource	perspective),	a	system	best	suited	to	the	site,	and	a	supportive	local	population.		I	believe	that	offshore	floating	
wind turbines, operating in the deepwaters off of the N.C. coast, would meet these requirements, and that N.C. would 
benefit	significantly	in	terms	of	job	production	and	decreased	reliance	on	fossil	fuels.
Regards, TS
Thomas Sebastian; UMass Wind Energy Center Doctoral Candidate Mechanical and Industrial Engineering Department
 
Mendenhall,	Anna	Paige	[apm3420@uncw.edu]
SENT: Mon 1/31/2011 7:37 PM

I am a student that is concerned with not only my future, but my family’s, my state’s, and then my country’s.  I am one for 
keeping our coasts looking natural as possible, but if to reduce energy payments and scratch out that little rumor about 
offshore-drilling,	then	I	would	definitely	be	for	a	wind	energy	farm	on	the	coast.		As	long	as	it	was	feasible	and	with	little	
to no risks.  I appreciate what is trying to be done for our state and if we can actually act on it soon, I would appreciate it 
more.  
Thank you very much.
APM
PS	-	If	we	could	first	generate	enough	energy	for	the	entire	state,	could	we	not	generate	enough	to	outsource	it	to	the	
surrounding states?
Anna Mendenhall; UNC-Wilmington 2013 Secretary of Model UNA Social Activities Chair of Ritmo Latino NCWTA Member 

adam Shay [mailto:adam_shay@hotmail.com] 
Sent: Sunday, January 23, 2011 7:45 PM

I can not express in words how opposed I am to offshore drilling for oil or natural gas.  I do think that some good hard 
looks should be taken at wind options.  Whoever does so just needs to consider and study the impacts of a wind farm on 
tourism (if it can be seen from shore), the environment, and the impacts of the necessary infrastructure to support an 
environment.  To me, wind is the only offshore energy option that should be studies closely.
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Sincerely,
Adam Shay; Wilmington, NC

adam Butler [mailto:dystrakted@me.com] 
Sent: Sunday, January 23, 2011 10:49 AM

I’m a resident of south eastern North Carolina and I’m concerned about the prospects of oil production off our coast. I 
realize the importance of oil in the global market and its high value for America and Americans but I believe it will send 
us in the wrong direction. We are an oil dependent economy currently and will be for many years to come. The problem is 
that oil will eventually run out and we’ll be faced with the real problem of converting our economy away from petroleum. 
We can face those challenges now when it is already a concern or we can wait until we are forced to live without it. The 
problem with mining more oil is that it pollutes and it’s running out. Whether you acknowledge the science of global 
warming or not is not of consequence, it cannot be argued that burning fossil fuels causes air pollution (we seem to have 
forgotten that in the political rhetoric over global warming). The right cause of action now is to prepare us for a renewable 
energy future. Though we are in the early phases of these technologies they will be a part of our future. The sooner we 
can develop wind, solar, hydrogen, geothermal, and tidal energy resources the better positioned we will be in the global 
economy when these technologies become pertinent for our energy survival. North Carolina can follow the oil seekers off a 
cliff or we can begin the next chapter of energy production. If electric cars take off, we’ll need to expand our power output 
exponentially and we should be looking forward. The social perception of nuclear energy has handicapped our policies for 
the last 2 decades. Its time to expand our nuclear power footprint as it is a safe, powerful and clean energy source. More 
oil is not moving us forward, it is stalling our progress. 

We always hear about how our economy will be soon be crippled with higher oil prices, a direct result of our dependence 
on foreign oil. Well, even if we produce more domestic oil, the prices won’t come down as international demand grows. 
We’re still running out and it will only get more expensive and burdensome. There will never be a good time to ween off 
oil and it will be more expensive up front, but that may be the price of innovation. Let’s look forward and lead. Its’ time 
to realize that things are going to change whether we like it or not. Let’s be on the right side of change. Thanks for your 
consideration.-Adam

Styers,	Amanda	Suzanne	[mailto:ass9436@uncw.edu]	
Sent: Wednesday, January 26, 2011 11:52 AM

WIND POWER! NOT OIL!

Balladares,	Mary	Amanda	[mailto:mab6917@uncw.edu]	
Sent: Wednesday, January 26, 2011 5:04 PM

My name is Mary Balladares.  I’ve lived in North Carolina for 8 years now, and it is my opinion that the best option for this 
state is a sustainable offshore energy source: wind.  Thank you for your time.
Sincerely, Mary

From:	Wilbanks,	Misty	Danielle	[mailto:mdw4852@uncw.edu]	
Sent: Wednesday, January 26, 2011 12:00 PM

The citizens of North Carolina say “No” to offshore drilling for oil, and they say “Yes” to offshore wind energy. Thank you for 
listening to and acting upon the requests of the people you represent.
Sincerely,
Misty Wilbanks; UNCW Surfrider Group Public Relations

Laura Glover [mailto:rockdoc_1@hotmail.com] 
Sent: Thursday, January 27, 2011 7:04 PM

PLEASE: Say YES to offshore wind power!  NO to offshore drilling. thank you.
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Austin	Fenwick	[mailto:thecreeper35@gmail.com]
Sent: Thursday, January 27, 2011 11:11 PM
Hello my name is Austin Fenwick. I just wanted to voice my simple yet very honest opinion that I don’t want offshore 
drilling off the coast of NC. I want wind power. It just makes more sense for safety reasons as well as environmental 
impact reasons. Please consider this option. 
Austin Fenwick; thecreeper35@gmail.com

Pat rittenmeyer [mailto:patrittenmeyer@yahoo.com] 
Sent: Friday, January 28, 2011 10:52 AM

Thank you for the opportunity to express my opinion about offshore energy exploration.
Our oceans are already in jeopardy from rising temperatures and plastics and who knows what else we humans have 
inflicted	upon	it.		Give	her	a	break	and	all	the	life	she	supports.
Why are you exploring offshore options?  We have loads of land mass that can support energy production much safer - 
didn’t we learn anything from the Gulf disaster last yr?  
Even	wind	energy	effects	the	ocean	floor	-	
I’d like to see more emphasis on conservation - not just talk, let’s have practical suggestions that we can implement 
easily.  And regulations that require businesses to support a reduction in the amount of plastic they use.  

Best wishes; Pat Rittenmeyer ASA, AAA, ISA CAPP

Penny Hooper [mailto:pjhooper@ec.rr.com] 
Sent: Wednesday, January 26, 2011 11:22 PM

Please	find	attached	a	letter	from	N.C.	Interfaith	Power	and	Light	in	response	to	the	request	for	written	comments	to	be	
made to the N.C. Governor’s Science Panel on Offshore Energy by Friday, January 28. Do you have a date and time for the 
rescheduled public hearing on this topic for Morehead City?  It seems odd to me that the written comments are due before 
the	final	two	public	hearings	have	been	held.
Thank you,
Penny Hooper; Steering Committee Secretary; N.C. Interfaith Power and Light

  

January 25, 2011; Via electronic submission

I wish to comment on North Carolina’s energy future on behalf of  North Carolina Interfaith Power and Light (see www.
ncipl.org).  N.C. IPL seeks to address the causes and consequences of global climate change and promote practical 
solutions through education and outreach and public policy advocacy within all faith based communities . We understand 
the urgent need to develop renewable, sustainable energy practices within our homes and places of worship and for 
this reason, we stand on the side of developing offshore wind power rather than drilling for oil off the N.C. coast. N.C. 
IPL	has	signed	on	to	the	five	page	letter	written	by	Dan	Conrad	from	the	N.C.	Conservation	Network	which	details	the	
science behind this decision, and now I would like to add the moral reasons for our decision.  Switching from fossil fuels to 
renewable energy is a switch to a more loving and sustainable relationship with Creation.  Each of us, within our traditional 
faiths or simply within our own spiritual heart, recognizes that the time is now to move in the direction of protecting and 
caring for the Earth. 
The photo below was taken last summer on the beach at Fort Macon State Park as more than 100 people joined in the 
“Hands Across the Sand” demonstration protesting against offshore oil drilling and in favor of renewable energy. This was 
a national event and our local group was sponsored by N.C. IPL and it was planned long before the terrible BP oil spill in 
the Gulf.

North Carolina Interfaith Power & Light                       27 Horne Street    Raleigh, NC 27607
 
a program of the N.C. Council of Churches                                     30 Macon Ave.   Suite 4   Asheville, NC 278801
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Please consider all these people, our beautiful coastline, and North Carolina Interfaith Power and Light as you make your 
decisions about the future of North Carolina’s energy sources. Thank you.

Sincerely; Penny Hooper, N.C. IPL Steering Committee Secretary; PO Box 186 , Smyrna, N.C. 28579

Sarah Gilliam [mailto:sarah@stoptitan.org] 
Sent: Friday, January 28, 2011 12:21 PM

YES to offshore wind!
I am a resident of New Hanover County and am in full support of the Governor’s plan to have offshore wind farms off our 
coast.  As a grad student, I wrote my thesis on off-shore wind and I see it as a forward-thinking approach to our energy 
crisis.  

Thanks, Sarah; STAN Coordinator

Everhart,	Sara	Joan	[mailto:sje5349@uncw.edu]	
Sent: Friday, January 28, 2011 12:04 PM

I am a resident of North Carolina, and I think that we should have no off shore drilling and that we should use off shore 
wind	energy	instead.	It’s	much	more	efficient,	and	we	won’t	risk	our	glorious	beaches.	I	live	in	Wilmington,	and	I	would	
hate to see this city loose it’s tourism because of oil. 
Sara Everhart

Brady	Bradshaw	[mailto:bradytbradshaw@gmail.com]	
Sent: Friday, January 28, 2011 12:21 PM

My name is Brady Bradshaw and I am a resident of Wilmington, NC.  Unfortunately, I was unable to attend the  Offshore 
Energy meetings.  I would like to offer my input however.  I am in support of 100 percent of our energy production coming 
from offshore wind energy for the following reasons:

Many of my family and friends have been negatively impacted by oil spills, coal ash spills, and mountaintop demolition 
coal mining.  My mother’s good friend, who I was very close to as well, recently passed away of cancer as a direct impact 
of water pollution in her community. No matter the cost of switching to renewable energy, it cannot outweigh the social 
and environmental costs of fossil fuels.

According to a recent report by Oceana, wind power off the coast of N.C. would be able to supply 100 percent of the 
energy we are using now.

Another very interesting idea that was discussed among some of my friends and I recently was the idea of “hydrokinetic” 
buoys (I think that’s the proper term).  It is the ideea of creating friction- generating buoys that move up and down with the 
waves and generate energy in that way.

Thank you for receiving my input. Please protect my future and present from fossil fuels such as coal. oil, and natural gas.

Sincerely; Brady Bradshaw

Taig-Johnston,	Megan	Renee	[mailto:mrt9560@uncw.edu]	
Sent: Friday, January 28, 2011 12:29 PM
I am unable to attend the panel, but I would like to add my own comment. I would like to say no to offshore drilling, and 
yes to offshore wind! This decision needs to be made for the future of our children and our planet.
Thank you! Megan Taig-Johnston



140

aPPenDIX 3
Report From Public Outreach Sessions

megan Ennes [mailto:megan.ennes@gmail.com] 
Sent: Friday, January 28, 2011 12:36 PM
Please think of our children and their future. We need to start moving away from oil and into more sustainable energy 
sources. Please say no to offshore drilling. It is dangerous and not a permanent solution to our problem. Let’s show them 
that North Carolina is on the forefront of change and that we are brave enough to move away from oil. Say yes to offshore 
wind turbines and other sources of sustainable energy. At least if a wind turbine breaks it isn’t going to destroy our 
economy	by	closing	beaches	and	killing	our	fisheries.	North	Carolina	Deserves	better	than	that.
Thank you for your time
Megan Ennes; 818 St. Andrews Rd.; Wilmington, N.C. 28412

Brinkley Hutchings [mailto:brinkley89@gmail.com] 
Sent: Friday, January 28, 2011 12:47 PM

My name is Brinkley Hutchings and I am a Wrightsville Beach resident.  Here is my input for the N.C. offshore energy 
panel:

Wind energy should be quickly implemented off our coast.  We have such high potential for wind here, and we need to 
take advantage of that. The social and environmental costs of fossil fuel burning are so high. Dirty energy is killing people 
and ecosystems and is the driver of climate change. Offshore drilling should not even be considered for NC.  It is neither a 
safe nor intelligent option. I grew up on the Gulf Coast and witnessed the effects of the Deepwater Spill. The stakes are so 
high, and we should not risk having a spill here in NC. We need to transition away from fossil fuels and implement clean, 
renewable energy as quickly as possible for the sake of our children.  No matter the literal cost of alternative energy, it will 
be less than cost of ecosystem and human health.

Thank you for your time. Brinkley Hutchings; Wrightsville Beach

Sj Davis [mailto:cellobridge@yahoo.com]
Sent: Friday, January 28, 2011 1:46 PM

I am opposed to any oil drilling off of the North Carolina Coast. Our coast is too environmentally fragile to support a 
polluting oil infrastructure. If allowed a spill would occur at some point and this would be devastating to North Carolina 
economically.  Please do not allow any oil drilling off of the N.C. coast. 
Thank you, Susan J. Davis; Emerald Isle, NC

vanessa Haugh [mailto:vanessah90@gmail.com]
Sent: Friday, January 28, 2011 3:27 PM

I am opposed to offshore drilling because of its harmful impact on our environment. As found in a study by Oceana, there 
is huge wind energy potential off the Eastern U.S. This is wealth that needs to be tapped into. Offshore drilling is not the 
answer.

Study	finds	huge	wind	energy	potential	off	Eastern	U.S.:	http://www.reuters.com/article/2010/09/28/us-usa-energy-
wind-idUSTRE68R0HG20100928

morgan Earp [mailto:maearp@gmail.com] 
Sent: Saturday, January 29, 2011 12:00 AM

Greetings. My name is Morgan Earp. I am a student at UNC Wilmington and I will soon be graduating with a degree 
in biology. I attended the hearing on January 19th at the Riverside Hilton here in Wilmington. The meeting was quite 
interesting to me as I heard my fellow community members speak about an issue which will have a profound effect on the 
future of our state and of the ecosystems that fall within its borders. Most of the people that spoke passionately called for 
a change in the way North Carolina generates energy. They called for more renewable energies such as wind and solar and 
wave technologies. Except for one man who spoke about using natural gas as a resource in the transition from carbon-
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emitting fuel sources to renewables, no one was in favor of offshore drilling. Many were vehement in their opposition 
towards it.
 
	A	representative	from	Oceana	gave	the	panel	a	report	detailing	his	organization’s	findings	that	North	Carolina	is	the	one	
state on the eastern seaboard with the greatest potential for generating energy using offshore wind turbines. I hope that 
the panel heard the conviction of the people here in Wilmington that renewable energy is the only way forward for our 
state. We can be the pioneers that make take the lead in the renewable energy market on the east coast, creating jobs 
by attracting innovative new industries that do not burn fossil fuels or add to air and water pollution like our current major 
energy sources do now. 
 
Speaking as a biologist with an interest in how ecosystems work, who wants to go to graduate school for ecology, I hope 
that you take the call for renewable energy seriously. I’d like study the intricacies of how natural systems work without the 
fear that another dirty energy disaster will destroy my area of expertise. 
 
Sincerely, Morgan Earp

charlie O’connell [mailto:charlieeo@gmail.com] 
Sent: Friday, January 28, 2011 10:11 PM

I advocate wind energy and denounce off shore drilling for oil or natural gas. I would love to see advancements in natural 
energys, such as wind and solar. There could be advancements in new forms of energy with tidal forces and waves.

Thank you for listening, Charlie O’Connell

Benavides,	Cristina	Kari	[mailto:ckb7979@uncw.edu]	
Sent: Friday, January 28, 2011 10:59 PM
My name is Cristina Benavides and I am a citizen of NC.  I know that there will be a panel discussing different offshore 
energy options for North Carolina and I hope that you will support clean wind energy and oppose offshore oil drilling and 
drilling for natural gas.  With climate change in our midst, we need to move towards renewables and stop using dirty 
energy now.  North Carolina can be a leader in a national move towards a safer environmental future.  We can’t afford to 
risk another disaster like the deepwater horizon oil spill.  Please take our planet’s well-being into consideration during this 
panel and support offshore wind.  North Carolina should not support dirty energy such as oil and natural gas drilling.

Thank you, Cristina Benavides

vaLEriE rOBErtSON [mailto:valerie_l_robertson@msn.com] 
Sent: Saturday, January 29, 2011 12:33 AM

Thank	you	for	the	opportunity	to	give	input	to	Governor	Purdue’s	Scientific	Advisory	Panel	on	Offshore	Energy.		As	our	long-
term solution to increasing energy requirements, I would like for us to pursue all viable options for development of solar 
and wind energy on land and off the shore of North Carolina. Offshore, I would like for us to pursue wind energy solutions, 
in locations that our scientists tell us are the most effective in generating power as well as the least disruptive to bird 
flyways	and	ocean	life.	Although	I	would	like	to	see	us	examine	wave	energy,	I	think	wind	energy	offers	a	more	fruitful	
option for the near future.

I am against drilling for oil off the mid-Atlantic Coast. We may need to consider the option of drilling for natural gas 
offshore, which some consider a long-term solution and others consider a bridge solution. I am hopeful we can bypass 
drilling for natural gas off the coast of North Carolina completely by maximizing the return afforded by conservation and 
energy	efficiency.
For our bridge solution, since we likely will need a bridge solution to meet our energy needs as we ramp up our use of 
renewables,	I	would	like	for	us	to	focus	on	efficiency	and	conversation	efforts.	Conservation	is	not	“sexy”	but	we	could	
diminish	significantly	the	energy	currently	required	by	North	Carolina	by	educating	the	public	about	the	financial	savings	
it	could	offer	them.	The	right	promotion	could	even	encourage	conservation	as	being	patriotic.	Energy	efficiency	programs	
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are very cost-effective in the long-term, and I would like for us to pursue these until the majority of North Carolina homes 
and	businesses	have	been	retrofitted	to	make	efficient	use	of	energy.	Onshore	efficiency	could	reduce	significantly	the	
amount of of energy required by North Carolina, and buy us some time to establish offshore solutions with renewables 
that will serve us for many, many years to come.

As	part	of	our	overall	solution,	I	would	like	to	see	North	Carolina	offer	and	promote	programs	of	financial	assistance	for	
residents	who	add	energy	efficiency	to	existing	homes.	It	makes	sense	to	me	to	offer	loans	for	those	who	wish	to	install	
solar panels or weatherization, with the loans to be paid back from energy savings realized until the savings have offset 
the initial cost of the improvement. 

I, for example, would love to install geothermal or solar equipment on my own home, but do not have the cash up front 
to make such an investment. If I could borrow such money, I would be happy to pay the amount of my average pre-
improvement utility bill, splitting the payment between the utility (for energy used) and repayment of the loan, until the 
loan has been repaid.

I believe the “Cash for Caulkers” bill has passed the House but not the Senate--this is a national program that could help 
us	all	increase	energy	efficiency	and	thus	free	more	resources	for	development	of	renewables.	See
http://www.softwareadvice.com/articles/construction/cash-for-caulkers-the-definitive-guide-to-the-home-star-
bill-1061110/ or 
http://www.govtrack.us/congress/bill.xpd?bill=h111-5019

If	conservation	and	efficiency	programs	are	insufficient	to	meet	our	interim	needs,	I	would	favor	drilling	for	natural	gas	
offshore, but I would consider this a very last resort. Instead of investing heavily in yet another solution that involves a 
limited	resource,	I	would	rather	all	efforts	contribute	to	solutions	that	will	serve	us	indefinitely.	The	Department	of	Energy	
has	already	provided	a	vote	on	confidence	in	North	Carolina	by	its	allocation	of	monies	to	develop	Smart	Grid	technology	
elsewhere in the state. We on coast have an opportunity to make choices that contribute to North Carolina’s being a role 
model in the energy arena.

Thank you, Valerie L. Robertson; Publisher, Cape Fear’s Going Green
publisher@goinggreenpublications.com
 
Dan	Conrad	[mailto:dan@ncconservationnetwork.org]	
Sent: Friday, January 28, 2011 3:05 PM

Attached	are	a	comment	letter	and	an	accompanying	appendix	for	submission	to	the	Governor’s	Scientific	Panel	on	
Offshore Energy.  The comments are being submitted on behalf of Carteret County Crossroads, Environment North 
Carolina, Environmental Defense Fund, North Carolina Conservation Network, North Carolina Interfaith Power & Light, 
Oceana, and Pender Watch & Conservancy.  Thank you for taking these comments and let me know if you have any 
questions regarding them.

Dan Conrad; Legislative Counsel; North Carolina Conservation Network
dan@ncconservationnetwork.org

jOHN DrOZ mOrEHEaD city 5-25-11

I had the pleasure of making comments at your 3/10/11 Morehead City public hearing. My brief remarks were aimed at 
the proper process that NC should adopt to objectively resolve which energy options should be implemented.
Since	you	are	in	the	final	stages	of	your	considerations	I	would	like	to	supplement	those	general	observations	with	
specific	comments	about	the economics of offshore wind energy. [Note that there are other significant concerns, like 
environmental, that are not addressed here.]

In considering NC offshore wind energy, please remember the cardinal issue:
there have been ZERO real scientific studies that have shown that offshore wind is a good cost-benefit option.
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The citizens of NC are depending on you to insist on a: a) comprehensive,  b) independent, c) transparent, and 
d) empirical-based	scientific	assessment	of	all	proposed	energy	options,	prior	to	any	endorsement	by	the	state	of	
North	Carolina.	Accepting	assurances	lobbyists	and	other	proponents	is	woefully	insufficient.	We	are	hoping	that	
the panel will look at their role not as facilitators for any offshore power source, but rather as our representatives 
insisting	on	genuine	scientific	proof	of	all	claims	made.

We need to avoid such well-intentioned by profoundly misguided legislation as NC S747. With your proper council, 
legislators will hopefully have a more accurate, science-based understanding of offshore wind energy.

SOmE EcONOmic cONSiDEratiONS FOr OFFSHOrE WiND ENErGy:

1.  There is no such thing as wind energy by itself. It MUST be augmented by a fast-acting conventional source,   
  typically gas. Any cost projection that does not factor this technical reality into its calculations, has projected a   
	 	figure	that	is	substantially	lower	than	it	will	actually	be.

  “Balanced Energy Initiative” by the Michigan Utility company Consumers Energy, concluded that realistic costs   
  for  offshore wind (properly including the augmented amount) would be 26¢/KWH to 43¢/KWH — which is   
  hugely more expensive than any conventional source of electricity.

2.  On a closely related matter, a study by independent energy expert Peter Lang concluded about wind (including  
  offshore wind):
  “Because wind energy is variable, unreliable and cannot be called up on demand, especially at the time of peak  
  demand, wind power has low value.  Because wind cannot be called up on demand, especially at the time of   
  peak  demand, installed wind capacity does not reduce the amount of installed conventional generating capacity  
  required. Wind is simply an additional capital investment.”

3.  The US Energy Information Administration (EIA) has repeatedly concluded that offshore wind is much more       
  expensive  than any conventional source of power. See this example, which includes my comments explaining   
  why the real costs are actually worse than shown by the EIA.

  It is well understood in the energy business that estimates of levelized costs of electricity from wind are highly
  speculative, because no one really knows the useful life of today’s wind turbines (particularly offshore),   
  production over the useful life, and O&M costs. All of these are nothing more than guesses. 

4.  Comparing the Costs of Intermittent and Dispatchable Electricity Generating Technologies” is a 2011 MIT study  
  that  concludes that levelized cost analysis (as the EIA has done) is a misleading and inaccurate way to calculate  
  the cost of wind energy, as it leads to under estimations of wind’s true costs.

5.  The head of NY Power Authority, the state agency responsible for offshore wind in NYS, has just publicly come   
  out to  acknowledge that offshore wind does not make economic sense.

6 .  Renewables vs. Hydrocarbons, The Energy Reality” is an energy assessment written by an energy analyst which  
  demonstrates the extremely high cost of offshore wind. 

7.	 	This	study,	by	an	engineering	firm	which	favors	offshore	wind,	concluded	that	offshore	wind	costs	were	at	least		
  twice  those of nuclear.
8.  The UK government’s approximate equivalent to our EIA (the Energy Research Center) concluded that offshore  
  wind  was twice the cost of coal.
 
9.  Real world offshore sticker shock.

10.  This is a summary of some of the issues going on with Cape Wind, including a lawsuit that states that it violates  
  the  Outer Continental Shelf Lands Act.

aPPenDIX 3
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11.  In many Eastern states, business organizations have been opposed to offshore wind, e.g.: Maryland, Massachusetts,   
  and Rhode Island.

12.  All state politicians pushing offshore wind seem to assume that THEIR state will: 
   (a)  get all the jobs associated with building the project offshore their state, AND (b) be in a position to capture the   
         market for other offshore projects along the east coast.  

  Even if some offshore wind projects are built, few states are going to be such a winner. As an example, look at the NC   
	 	Department	of	Commerce’s	financial	assessment	of	the	Desert	Wind	project.	It	concludes	that:	
	 	“Nearly	all	of	the	$750	million	upfront	investment	will	be	with	firms	located	outside	North	Carolina”	and	“The		 	 	
  employment impacts for a project with this much initial investment is small.”

13.  Job claims are often wildly exaggerated, because no guarantees are required and there is no penalty for lying.

14.  An analysis by an economics expert that shows how many “studies” of offshore economics are not accurate.

15.  Even the Federal Government is backing away from some of its offshore wind support: see here and here.

16.  Since Germany has been praised for it’s wind expertise, here is an independent assessment of their offshore wind   
  experience.

17.  Here is a worldwide assessment of offshore wind experiences. The results are not favorable.

18.  Offshore insurance is expensive and dicey. 

19.  This is due to part failures that are in an extremely adverse environment 
  and partly due to the fact that (despite numerous assurances that these are reliable machines) that there are many   
	 	design	flaws.

20.  Air Force General Gene Renuart, head of U.S. Northern Command, said a number of wind energy projects raise “real   
  concerns” involving radar interference. With the heavy military presence in coastal NC, this is no small matter.

21-An interesting video comparing a NC offshore gas resource (Manteo) to offshore wind.

22.  Here is a wind promoter discussing offshore wind, and he acknowledges that the technical and logistic issues are   
  “immense”.

23.  Legislation has been introduced in some states to ban offshore wind.

24.  Maryland Legislature Kills Bill To Encourage Offshore Wind (4/8/11).

25.  Despite NYS strongly pushing for offshore wind development, seven NY counties took the unusual step of actually   
  passing resolutions to prohibit it in their waters.

26.		One	of	many	lawsuits	against	Cape	Wind.	This	one	by	environmental	groups	stating	that	adequate	scientific	studies		 	
  had not been done.

27.  For those who are advocating offshore wind energy as a meaningful way to address global warming concerns, read   
  this detailed report of the global warming impacts on North Carolina.
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28.  The US government did a study on the impact of higher electricity costs (i.e. what offshore wind is) and concluded that  
  there are many adverse consequences (some severe) of higher electricity costs (like lower literacy rate, shorter life   
  spans, reduced financial well-being, etc.).

29.  An independent economics consultant wrote “Gresham’s Law of Green Energy” which goes into wind energy    
	 	economics	and	also	specifically	addresses	costs	offshore	wind	energy.	See.
 
30.  Wind Power’s Promises Gone Awry, written by an independent physicist, is a good assessment of false claims made.

31.  An overview of offshore wind written by an “aerospace engineer with extensive experience in electrical power    
  generation, storage and distribution, and in defense, radar and navigation systems and technologies.”

32.  A summary of wind energy economics and why it is a very poor choice. It is written by an independent energy    
  economics expert (30± years in the business). In reading the article simply substitute “North Carolina” for “Virginia” as  
  everything is exactly the same.

33.  Most developers of offshore wind projects use a computer model (instead of real world data from existing projects) to   
  “predict” the economic impact of their proposal. This is a detailed critique of the failings of the models typically used.

34.		“Ontario	Rules	Out	Offshore	Wind	Projects”	until	more	Scientific	work	is	done.	By	FAR	the	most	important	takeaway	of			
  this is their reason: that there is not adequate Science to support offshore wind! 
  THAT IS EXACTLY THE POSITION THAT THE PANEL SHOULD TAKE.
  ******************************

35.  I will end with the insightful words written by the environmental organization, the John Muir Trust (my emphasis):

The current rush for large scale wind developments, connected by a hugely centralized grid system shows a poverty 
of imagination and thinking rooted in the early 20th Century. If attention continues to be focused on increasing 
renewable energy targets, without any requirement to demonstrate what each development will achieve in greenhouse 
gas emissions reductions (including all aspects of the generation and transmission), we face a possible worst case 
scenario, where we achieve renewable energy targets through inappropriate developments and at great cost to important 
environments - only to discover that our greenhouse gas emissions are up, along with our energy consumption, and our 
energy supply is not secure.

Please	let	me	know	any	questions	on	this	very	significant	matter.

Sincerely,

John Droz, jr.

Physicist and Environmental Advocate
NC-20 Board of Directors and Science Advisor
1722 River Drive Morehead City, NC 28557
aaprjohn@northnet.org








