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GMI Overview


Environmental, engineering, and renewable energy services firm founded in 1972



Wholly-owned subsidiary of Applied Research Associates, Inc.







•

1,400 scientists, planners, engineers, & managers

•

Based in Plano, TX with offices throughout the U.S.

Commercial clients since 1972:
•

Oil & Gas

•

Utilities & Energy

•

Telecommunications

•

Departments of Transportation and Port Authorities

•

Cities, Counties, State Governments

• Commonwealths (Puerto Rico, Guam, Virgin Islands)
Department of Defense experience since 1985:


US Navy and US Marine Corps

•

US Air Force and UK Royal Air Force

•

US Army and National Guard Bureau

•

Air National Guard, NASA

Federal Government clients:
•

USDA and USDOI

•

USDOS, USDOJ

•

GSA, NOAA/NMFS, EPA
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Natural
Resources

Planning &
Analysis

Environmental
Services

Cultural
Resources

Biological Studies
T&E Studies
Habitat Surveys
Ecosystem
Restoration
Wetland Studies
Marine & Aquatic
Sciences
Biological
Assessments
Wildlife Mgt
Radar Surveys
Thermal Imaging
GIS and Support
Technologies

• NEPA Analysis &
Documentation
• Public
Involvement
• Administrative
Record
• Noise Studies
• Land Use
Planning
• Socioeconomic
Analysis
• Environmental
Justice
• Water Quality
• Noise Studies

• Storm Water
Plans
• Spill Prevention
• Air Quality
• Clean Water
• RCRA
• CERCLA
• EPCRA
• UXO
• Lead-Based Paint
• Asbestos
• Demilitarization
• Risk Assessment

• Archaeology
• Native American
Consultation
• Historic
Architecture
• Ethnography
• Historical
Research
• Osteology
• Section 106
Compliance
• Public Outreach
• Visualization
Technologies

Engineering &
Construction
• Condition
Assessment
Surveys
• Engineering
Design
• Construction
• Design-Build
• Commissioning
• Retrocommissioning
• Monitoring &
Operations

GMI Renewable Energy
• Site screening and selection
• Onshore and offshore facilities
• Mortality surveys and
mitigation
• Land use analysis
• Threatened and endangered
species presence and absence
determination
• Archeological, cultural, and
historical resources
management
• Biological monitoring
• Permitting
• Migration and management
plans
• Wind turbine generator –
siting studies, surveys, and
operations

• NEXRAD analysis – determine
regional migratory patterns
over months and years
• Radar surveys – assess sitespecific migratory bird or bat
activity (passage rates,
altitude use, flight directions)
• Avian and bat field surveys
• Advanced tracking and
improved bird classification
algorithms

Background
• Part of a multi-phased project to understand
infrastructure necessary for a gigawatt-scale
offshore wind development
• Identifies offshore areas off of North Carolina,
South Carolina, and Georgia where oceanbased renewable energy may be most feasible

Study Area

Offshore environment off of
North Carolina, South Carolina,
and Georgia up to 50 nautical
miles (NM) from shore

Methods
• An index of the relative sensitivity was developed to
summarize visually overlapping factors and depict areas that
may be more or less suitable for development.
• Excluded areas:
– unsuitable water depth (greater than 30 meters [m] depth)
– unsuitable estimated wind speeds (less than 7.5 meters
per second [m/s])
• No Build Areas:
– Artificial Reefs, Obstructions, Shipping Lanes/Separation
Schemes, Marine Protected Areas, Dumping Ground Areas,
Military Practice Areas, Restricted Areas, and Danger
Areas/UXO

Wind Speeds

Methods
Factors that may preclude offshore wind
development:
Ecological factors
– marine mammals,
– sea turtles,
– birds,
– fishes,
– essential fish habitat (EFH),
– corals, and
– submerged aquatic vegetation (SAV).

Methods
Non-ecological factors
– fisheries,
– maritime traffic,
– military munitions training areas,
– mining or dumping grounds,
– subsea pipelines,
– shipwrecks,
– self-contained underwater breathing apparatus
(SCUBA) sites, and
– buoys and weather stations.

Index Development
• Map that overlays all available data for each resource area
• Areas of overlap were grouped into levels of intrusiveness to
give a relative view of the resource structure
• The number of layers associated with a particular lease block
or grid gives a quantitative value to the level of intrusiveness.
• Areas lower on the intrusiveness scale on the index (i.e., they
have seemingly fewer total factors that may affect
development) = more favorable for development

Index Development
The factors that were included in the index
include:
Layer

Factor

1

Sand Borrow Areas

2

Marine Mammal Occurrence

3

Sea Turtle Occurrence

4

Bird Occurrence

5

Fisheries Use

6

Hard Bottom and HAPC

7

EFH

8

Right Whale Critical Habitat

No Build Areas

Artificial Reefs, Obstructions, Shipping Lanes/Separation Schemes, Ferry Routes, Marine Protected Areas,
Dumping Ground Areas, Military Practice Areas, Restricted Areas, and Danger Areas/UXO

Understanding the Index
• The driving factors for the index include hard bottom, HAPC,
fisheries, sand borrow areas, and any excluded or no build
areas.
• Marine mammals, sea turtles, birds, and EFH did not give the
index discernable detail
• Shipping lanes and traffic separation schemes were given a
buffer of 1 mi for shipping lane deviation.
• Shipwrecks, obstructions, artificial reefs, hard bottom, and
coral were given a buffer of 0.5 mi for data inaccuracy.
• Lease blocks containing a “no build” factor within its
boundaries were excluded.

Areas for Potential Wind Farm
Development
No build zones
(mi2)

Excluded Area
(mi2)

North Carolina

3,272.44

South Carolina

Intrusiveness
High (mi2)

Moderate (mi2)

Low (mi2)

Lowest (mi2)

11,587.56

8.78

418.65

3,689.64

3,244.62

2,338.10

4,563.14

2.84

441.88

2,352.58

2,740.78

Georgia

1,025.83

2,252.77

2.87

3.80

254.25

1,126.23

Total

6,636.37

18,403.47

14.49

864.33

6,296.47

7,111.63

Limitations of the Index
• The index used only as a guide to help determine on a very
broad scale those locations that may be most suitable for
offshore development or those areas that may need to be
avoided.
• A planning guide to assist with the rapid evaluation of
potentially intrusive areas
• A useful tool for preliminary planning because it provides a
quick overview of the potentially sensitive resources
• Very general and should not be used in lieu of more specific
resource studies, but it provides a good synthesis of available
baseline data for initial planning purposes

Development of Study Blocks
Purpose: To identify a number of study blocks to provide enough
area for analysis of a gigawatt-scale offshore wind
development while being mindful that only a small portion of
all the suitable areas would likely be developed in the next
decade.
It was necessary to limit the number of lease blocks considered:
– areas within 25 NM from shore were included
– In North Carolina, South Carolina, and Georgia study blocks
were designated only in areas with greater than the annual
average wind speeds of 8.5, 8.0, and 7.5 m/s, respectively.

Understanding the Study Blocks
• The study identified nine study blocks that were at least 27
mi2 or greater in size.
• A total area of 411 mi2 has been deemed most suitable for
wind farm development.
North Carolina

South Carolina/Georgia

• Two study blocks

• One study block

North Carolina/South Carolina

Georgia

• One study block

• Two study blocks

South Carolina
• Three study blocks

Ecological Factors
• Marine mammal, sea turtle, and bird occurrence
layers were uniform and had ubiquitous occurrence
because more data is needed in order to get detailed
occurrence information.
• EFH designations (the dolphin-wahoo, shrimp,
coastal migratory pelagic, spiny lobster, snappergrouper complex, temperate and HMS fishery MUs)
were grouped into a single mapping layer since the
geographical delineations of these fishing units do
not preclude offshore wind development.

Ecological Factors
• Coral, coral reefs, and live hard bottom EFH
and HAPC were assigned a separate mapping
layer to indicate the presence of benthic
resources sensitive to human-induced
disturbances that could preclude offshore
wind development.

Non-Ecological Factors
• Almost all of the non-ecological factors were
considered inhibitive to wind farm
development
– maritime traffic, UXO/danger areas, restricted
areas, mining/dumping areas, subsea pipelines,
Gray’s Reef National Marine Sanctuary (NMS),
artificial reefs, and shipwrecks.

• Sand borrow areas were not considered
inhibitive to wind farm development and were
given their own layer within the index.

Future Considerations
• availability and coverage of ecological data,
especially for species groups that may be impacted
by any development
• marine mammals, sea turtles, and birds are
important marine resources which lack well-known
data of seasonal distribution patterns and
abundance estimates
• anticipate management actions that have been
proposed
• the likelihood that it will impact or affect an existing
use

Summary
• preliminary gross overview of suitability
• visualizing known areas of high ecological value or areas
that are entirely unsuitable
• a valuable starting point for evaluating potentially
suitable areas; however, planning and permitting is
complicated and relies upon having current data and a
thorough understanding of resources that may be
influenced
• a fine-scale evaluation is necessary
– anticipatory approach to data collection and site
evaluation will streamline the planning and permitting
process

