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1. INTRODUCTION & CERTIFICATION
The federal Coastal Zone Management Act (CZMA) of 1972 created a voluntary program for
states to develop and administer coastal management programs. Individual states are given
the responsibility of identifying priority issues for their respective coastal zones, and
implementing their program using State laws and regulations.
Pursuant to 15 CFR 930.54, states may request approval from NOAA’s Office of Coastal
Management (OCM) to review certain federally permitted activities. OCM will grant state
review if the state demonstrates that the permitted activity would have a reasonably
foreseeable effect on any coastal use or resource.
When OCM grants a state’s request to review an activity for consistency with the state coastal
management program, the applicant must submit a consistency certification in a process
known as “federal consistency”. Federal consistency requires that federally permitted actions,
within and outside the coastal zone, which have reasonably foreseeable effects on any coastal
use (land or water) or natural resource of the coastal zone be consistent with the enforceable
policies of a state's federally approved coastal management program.
TGS-NOPEC Geophysical Company (TGS) has requested a geophysical exploration permit from
the Bureau of Ocean Energy Management (BOEM) and an Incidental Harassment Authorization
(IHA) from the National Marine Fisheries Service (NMFS). On November 18th, 2014, OCM
approved the State of North Carolina’s request to review the BOEM application (E14-001) for
TGS’ proposed seismic survey with respect to commercial and recreational fishing. TGS notes
that OCM’s approval of the State of North Carolina’s request is limited to potential impacts to
commercial and recreational fishing. Notwithstanding this limitation, TGS has included
additional information in this document pertaining to mitigation measures applicable to marine
mammals in order to provide context and to fully describe the scope of the proposed project.
In the following sections, necessary data and information and analysis of North Carolina’s
enforceable policies has been provided in detail.
After thorough review and analysis, TGS has determined that the proposed activity complies
with the enforceable policies of the State of North Carolina’s approved management program,
and will be conducted in a manner consistent with such program.

2. PROJECT OVERVIEW
TGS proposes to conduct approximately 55,512 linear km (34,493 miles [mi]) of 2D marine
seismic surveys along pre-determined survey lines in the Mid- and South Atlantic Outer
Continental Shelf (MSA OCS) (Figure 1) scheduled to commence upon IHA and BOEM permit
approval. The purpose of the proposed seismic program is to gather geophysical data using a
4,808 cubic inch (in3) seismic source array and a 12-km long hydrophone solid streamer
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(streamer) towed by the seismic vessel. As the seismic source array is towed along the survey
lines, the streamer receives returning acoustic signals and transfers the data to the on-board
acquisition system which then records the data. Results of the 2D seismic program will be used
to identify and map potential hydrocarbon-bearing formations and the geologic structures that
surround them.
TGS’ seismic operations will occur along pre-determined track lines at speeds of about 4-5
knots (kt) up to 24 hours (hr) per day as possible (except as potentially needed for shut-down
mitigation for marine mammals). The full 4,808 in3 sound source will be operated only during
seismic acquisition operations on and near the end and start of survey lines; during turns and
transits between seismic lines, a single “mitigation” source (90 in 3 or smaller) is proposed to be
operated for mitigation purposes, as described in section 8.1 of this document.

3. PROJECT LOCATION
The seismic operations are proposed to occur in the Mid-Atlantic and South-Atlantic Planning
Regions of the Atlantic Ocean, between the northern limit of 38.5°North [N] and the southern
limit of 28°N, extending seaward to the U.S. Exclusive Economic Zone (EEZ) (offshore to the
extended continental shelf (350 nm limit)) (Figure 1). No seismic activities will occur in state
waters.
Generally, seismic lines are arranged in a crosshatch pattern running generally NE to SW and
NW to SE, comprising three survey grids with differently spaced lines. The widest-spaced lines
(100-km spacing) are located in the eastern approximately one-half of the project area. The
closest-spaced lines (6-10 km spacing) follow the continental shelf drop-off near the center of
the project area. Seismic lines along the western study area are spaced 25 km apart. The
proposed seismic survey would consist of 227 individual seismic lines ranging in length from 22
to 1,037 km (mean line length 245 km). On average, seismic lines are located 40 km (~25 miles)
from shore. Survey lines extend west to east from 40 to approximately 648 km offshore (40 to
400 mi), over water depths ranging from 20 to 5,629 meters (66 to 18,468 ft).
The proposed 2D survey will span across a total of approximately 1,600 km (roughly 1,000 mi)
of US Atlantic coastline. The survey will occur in federal waters offshore of Florida, Georgia,
South Carolina, North Carolina, Virginia, Maryland and Delaware.
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Figure 1. TGS’ 2D proposed seismic survey area in the Mid- and South Planning Areas in the Atlantic
Ocean.

3.1 PROJECT LOCATION: OFFSHORE NORTH CAROLINA:
Out of the abovementioned 1,600 km of coastline covered under BOEM permit E14-001, the
proposed survey area includes federal waters adjacent to 484 km (~301 mi) of North Carolina’s
Atlantic coastline and state waters. As currently planned, lines are oriented NW to SE and SW
to NE. To minimize impacts to commercial and recreational fishing, TGS has designed its survey
such that no seismic line comes closer than 40 km (25 mi) from the coastline (Figure 2). As
operations are transient and constantly moving, the majority of the operation will occur 40 km
or more from the shoreline. Survey lines falling within North Carolina’s administrative
boundaries shown in figure 2 are designed and spaced at either 25x50 km (15.5x31 mi) or 6x12
km (3.7x7.5 mi) intervals. The proposed survey will not be conducted within North Carolina’s
coastal zone.
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Figure 2. TGS’ 2D proposed seismic lines off the North Carolina coastline and within North Carolina
Administrative Boundaries.

4. NORTH CAROLINA COASTAL MANAGEMENT PROGRAM
For Federal consistency review, this document contains a detailed description of the proposed
activity, its expected effects upon the land or water uses or natural resources of North
Carolina’s coastal zone, and an evaluation of the proposed activity in light of applicable
enforceable policies.
The key elements of North Carolina’s coastal management program include the Coastal Area
Management Act (CAMA), the state Dredge and Fill Law, local land use plans of the 20 coastal
counties certified by the Coastal Resources Commission (CRC), and Chapter 7 of Title 15A of
North Carolina’s Administrative Code. OCM has found that TGS’s proposed geophysical survey
may have reasonably foreseeable effects on commercial and recreational fishing important to
the State of North Carolina, and approved North Carolina’s request to review the application for
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consistency with the enforceable policies of the North Carolina Coastal Management Program
on that basis. TGS has evaluated its proposed geophysical project, with respect to impacts on
commercial and recreational fishing, for consistency with the applicable enforceable policies
and found that the proposed project will be conducted in a manner consistent with the
applicable enforceable policies, as described below.
4.1 COASTAL AREA MANAGEMENT ACT
Policy
The Coastal Area Management Act (CAMA) establishes a cooperative program of coastal area
management between local and state governments. Local government shall have the initiative
for planning. State government shall establish areas of environmental concern. CAMA is the
overarching statutory authority for: (1) the state guidelines adopted by regulations in Chapter 7
of Title 15A of North Carolina Administrative Code (NCAC), (2) local land use plans, and (3) the
state permitting process for major development actions. The program is intended to provide a
management system through policies, guidelines and standards to protect, preserve, and
conserve the natural resources of the coastal area while providing for orderly and balanced use
of coastal resources including economic development, recreation and tourist facilities,
transportation, and historic, cultural, and scientific resources.
Analysis
TGS’s proposed seismic activities will meet the requirements of CAMA through compliance with
North Carolina’s enforceable policies. TGS has evaluated the project for consistency with the
enforceable policies regarding dredging, filling, local land use plans, and Chapter 7 of Title 15A
of North Carolina’s Administrative Code, which were identified by TGS as the policies applicable
to the proposed project. This document describes how TGS will conduct the proposed seismic
survey in a manner consistent with each of these enforceable policies.
No significant adverse impacts on North Carolina’s coastal uses and resources are expected
from TGS’s proposed activities. Seismic survey activities proposed by TGS are not located
within North Carolina state waters. Seismic lines are located at least 40 km (~25 mi) from
shore. Survey lines extend west to east from at least 40 to approximately 700 km offshore of
the North Carolina coastline (25 to 435 mi), over water depths ranging from 20 to 5,629 meters
(66 to 18,468 ft). As most of the activity is located far offshore and is transient in nature, TGS
anticipates minimal effects on North Carolina’s coastal and marine resource uses and minimal
contact with marine activities such as recreational and commercial fishing, recreational boating,
diving or shipping. TGS will coordinate closely with NCDENR, BOEM, other appropriate
regulatory agencies, and other ocean users to avoid interactions during the survey activity.
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TGS will implement the following coordination measures:





TGS will provide NCDENR with all vessel call signs, vessel names and the BOEM permit
number prior to commencement of survey operations.
TGS will notify NCDENR when commencing and completing survey activities in the
offshore waters adjacent to North Carolina and will provide updates as to location of
vessel(s) during survey operations, as needed and requested.
All survey and support vessels will be equipped with fully functional Automatic
Identification Systems (AIS).

TGS’s proposed seismic survey will be performed consistent with policies, guidelines and
standards established by North Carolina’s Coastal Area Management Act.
4.2 DREDGE AND FILL LAW
Policy
North Carolina’s Dredge and Fill Law regulates excavation or filling in estuarine waters,
tidelands, marshlands, or State-owned lakes.
Analysis
No excavation or filling in North Carolina’s coastal lands, estuarine waters, tidelands,
marshlands, or State-owned lakes and water resources are proposed by TGS.
TGS’s proposed seismic survey will be performed consistent with North Carolina’s Dredge and
Fill law.
4.3 LOCAL LAND USE PLANS
Policy
A land use plan is a collection of policies and maps that serves as a community’s blueprint for
growth. These plans are a fundamental element of coastal management in North Carolina.
The Coastal Area Management Act requires each of the 20 coastal counties to have a local land
use plan in accordance with guidelines established by the Coastal Resources Commission.
At the local level, land use plans provide guidance for both individual projects and a broad
range of policy issues, such as the development of regulatory ordinances and public investment
programs.
The Division of Coastal Management provides technical assistance to local governments
through its planners, who are located in the division's district offices.
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Analysis
No impacts on North Carolina’s local land use are expected from TGS’s proposed activities. As
proposed operations are limited to marine seismic surveying related to the collection of
geophysical data in federal waters, TGS’s proposed project will not have any direct impact to
local land use.
Because the project is located in federal waters at least 40 km from the coastline and on
average over 40 km offshore, local land use plans are not applicable to TGS’s proposed
activities.
TGS’s proposed seismic survey will be consistent with policies listed under local land use plans
administered by North Carolina’s Coastal Resources Commission.
4.4 CHAPTER 7, TITLE 15A OF NORTH CAROLINA ADMINISTRATE CODE
Policy
Chapter 7 of the NCAC consists of several subchapters, two of which (7H and 7M) constitute
enforceable policies which are applicable to TGS’s proposed project. The remaining
subchapters are not applicable to the project. Project consistency with Subchapters 7H and 7M
is addressed below.
Title 15A NCAC 7H: State Regulations for Areas of Environmental Concern
These regulations designate Areas of Environmental Concern (AECs). An AEC is described in the
CAMA Handbook for Development as an area of natural importance: it may be easily destroyed
by erosion or flooding; or it may have environmental, social, economic or aesthetic values that
make it valuable to the state. AECs cover almost all coastal waters of North Carolina.
The CRC designates areas as AECs to protect them from uncontrolled development which may
cause irreversible damage to property, public health, or the environment. The CRC has
established four (4) categories of AECs: the Estuarine and Ocean System, the Ocean Hazard
System, Public Water Supplies, and Natural and Cultural Resource Areas.
1. The Estuarine and Ocean System AEC is the coast’s broad network of brackish
sounds, marshes and surrounding shores, normally found where rivers and streams
meet the ocean. There are four components of this system: public trust areas
including all waters of the Atlantic Ocean extending to the state’s official boundary
three miles offshore; estuarine waters consisting of the state’s oceans, sounds, tidal
rivers and their tributaries; coastal shorelines; and coastal wetlands.
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2. The Ocean Hazard System AEC consisting of oceanfront lands and the inlets that
connect the ocean to the sounds, including beaches subject to erosion and lands
subject to flooding.
3. The Public Water Supply AEC protects certain coastal public water supplies from the
negative effects of development.
4. The Natural and Cultural Resources AECs are specific sites designated because they
contain environmental or cultural resources of statewide importance. The four (4)
types are (1) coastal complex natural areas that provide habitats unchanged by
human activity and support native plant and animal communities; (2) coastal areas
that sustain remnant species provide habitat native plants or animals designated by
the state or federal government as rare, threatened, or endangered; (3) unique
coastal geologic formations; and (4) significant coastal archaeological resources.
Title 15A NCAC 7M: General Policy Guidelines for the Coastal Area
Subchapter 7M contains a series of policies to address different activities that may occur in
coastal areas. The following nine (9) sections are not applicable to TGS’s proposed geophysical
survey activities:
.0200 Shoreline Erosion Policies
.0300 Shorefront Access Policies
.0400 Coastal Energy Policies
.0500 Post Disaster Policies
.0600 Floating Structure Policies
.0900 Policies on Use of Coastal Airspace
.1000 Policies on Water and Wetland Based Target Areas for Military Training Activities
.1100 Policies on Beneficial Use and Availability of Materials Resulting From the
Excavation or Maintenance of Navigational Channels
.1200 Policies on Ocean Mining
The Mitigation Policy (.0700) requires that adverse impacts to coastal lands and waters be
mitigated or minimized to protect coastal ecosystems. Project impacts must be avoided or
minimized and then mitigation can be used to enhance coastal resources and offset any
remaining potential losses that result from development.
The Coastal Water Quality Policies (.0800) are intended to maintain water quality such that
traditional uses including commercial and recreational fishing, swimming, hunting, recreational
boating, and commerce are not impaired. Sources of pollution are to be managed to preserve
the quality of coastal waters. Improper operation of boats and their sanitation devices is
recognized as a potential threat to water quality.
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Analysis
TGS’s proposed project will not occur in any state-designated AECs, and as such, will not cause
irreversible damage to property, public health, or the environment related to estuarine and
ocean systems, ocean hazard systems, public water supplies, and natural and cultural
resources. In any case, even if the project area was considered as an AEC, the project would
not impact the values for which the AECs were established.
Concerning mitigation of environmental impacts (Policy .0700) and Coastal Water Quality
Policies (.0800), TGS has avoided and minimized impacts to the maximum practicable extent.
TGS has also integrated mitigation measures into its project design to further ameliorate any
potential adverse effects. Potential impacts and TGS’ avoidance, minimization, and mitigation
activities are described in sections 7 and 8 of this document. A brief summary of some of these
measures is also provided below.
Per the PEIS, the sound source used for 2D seismic surveying is expected to have little or no
impact on benthic resources, including native plants and animal communities, as well as
archeological resources and geologic formations. The proposed 2D survey and its related
activities will not involve any equipment being placed on the surface of, or beneath, the ocean
floor. In other words, all equipment will either be above the water, or within the top 10-12
meters below the sea surface. Since survey lines extend over water depths ranging from 20 to
5,629 meters (66 to 18,468 ft), the equipment will not interact with the ocean bottom.
Concerning impacts on animals within AECs which are considered as being rare, threatened, or
endangered, TGS has developed mitigation measures to reduce and minimize potential impacts
to sea turtles and marine mammals by meeting or exceeding the associated mitigation and
monitoring measures identified in the preferred alternative described in the PEIS and Record of
Decision (ROD) (BOEM 2014a,b). These mitigation measures include visually surveying the
exclusion zone (EZ) for 60 minutes and making sure that no marine mammals or sea turtles are
present prior to starting a survey line. After the 60 minute period has passed, the acoustic
source is then gradually ramped-up, starting with the smallest source volume, giving animals an
opportunity to move away. Additionally, vessels will be required to have Protected Species
Observers (PSOs) continuously monitoring the exclusion zone for sea turtles, whereby any
sighting within the exclusion zone will result in the immediate shutdown of the acoustic source.
Passive Acoustic Monitoring (PAM) will also be employed in order to detect and identify marine
mammal vocalizations, and apply appropriate mitigation measures in case a detection is
verified. For further details regarding TGS’ proposed mitigation measures, see section 8.
With respect to the Coastal Water Quality Policies (.0800), section 4.1.1.2 of BOEM’s PEIS
concludes that geophysical activities are not expected to impact air and water quality. As
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indicated in sections 1.6.9 and 1.6.10 of the final PEIS, TGS’ proposed seismic activities are
regulated by the Clean Air Act (CAA) and Clean Water Act (CWA) provisions regarding
discharges of emissions and pollutants in US waters. All seismic vessels are required to have
current certificates and comply with many international laws governing water quality. Vessels
will strictly adhere to regulations set forth under the USEPA’s NPDES, which applies to
discharges incidental to the normal operation of all non-recreational, non-military vessels of 24
m (79 ft) or greater in length that discharge in U.S. waters (USEPA, 2011b).
TGS’ activities are expected to have minimal to zero effect on estuarine and ocean systems,
coastal lands, and coastal waters. On average, TGS vessels will be at least 40 km from the North
Carolina coast and will comply with regulations set forth under the USEPA’s National Pollutant
Discharge Elimination System (NPDES) and National Ambient Air Quality Standards (NAAQS). In
addition, all seismic vessels are required to have current certificates and comply with many
international laws governing waste. These include: International Sewage Pollution Prevention,
Shipboard Marine Pollution Emergency Plan, Garbage Manage Plan and Record Book, Oil
Record Book. In addition, vessels will comply with the International Maritime Organization
(IMO) International Convention for the Prevention of Pollution from Ships (MARPOL) to prevent
pollution from sewage, oil, and garbage emissions, and wastewater discharges, including
carrying Merchant Shipping Prevention of Oil Pollution Plan MARPOL certification. TGS will
comply with other IMO international convention to control and manage ballast water and
sediments.
Sanitary and domestic waste generated on survey vessels will be treated with US Coast Guard
approved marine sanitation devices prior to discharge.
Atmospheric emissions will result from vessel and equipment exhaust. These emissions are
minor and will be reduced through best management practices and preventative maintenance
procedures. These include properly maintaining and routinely inspecting ship equipment,
controlling vapor loss from fuel tanks, and avoiding engine idling when not in use. Emissions
from ship engines and onboard equipment will comply as per the required and pertinent
federal regulations and legislation.
All solid waste will be kept onboard and then transferred to shore and disposed of at an
approved facility. Any hazardous materials (e.g., oily rags, chemicals) will be handled separately
in hazardous materials containers. Sanitary and food wastes will be macerated to a particle size
of 6 mm or less and then discharged as per the required and relevant federal regulations.
As per sections 3.5.1.6 and 3.5.1.7 of BOEM’s final PEIS, all survey vessels will comply with the
pertinent Code of Federal Regulations pertaining to disposal of solid wastes. As stated in the
final PEIS, all authorizations for shipboard surveys would include guidance for marine debris
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awareness. To ensure compliance with the BOEM’s guidance, TGS will inform and brief all
vessel operators, employees, and contractors on marine trash and debris awareness
elimination. Also, TGS will ensure that its employees and contractors are made aware of the
environmental and socioeconomic impacts associated with marine trash and debris and their
responsibilities for ensuring that trash and debris are not intentionally or accidentally
discharged into the marine environment where it could affect protected species.
In the last 33 years, TGS has successfully conducted geophysical surveys totaling 2.5 million
kilometers of 2D seismic and over 200,000 square kilometers of 3D seismic, without any known
significant or long term impact to the environment. TGS will adhere to all of the required
mitigation measures imposed by regulatory authorities, and as recommended by any
environmental impact assessments.
TGS’s proposed seismic survey will be performed consistent with Title 15A NCAC 7H: State
Regulations for Areas of Environmental Concern, as well as applicable policies .0700 and .0800
found in Title 15A NCAC 7M: General Policy Guidelines for the Coastal Area.

5. DESCRIPTION OF ACTIVITIES
5.1 OPERATIONS OVERVIEW
To image the subsurface geology, TGS will use modern 2D seismic vessels with dedicated
seismic and maritime crews. The seismic vessels will operate alongside several chase and
support vessels whose main purpose is to ensure the safety of the in-sea equipment. Chase
and support vessels keep watch for nearby ships, help to transport the crew to and from shore,
can tow the seismic vessel in case of emergencies due to power loss, scout for the area for
other activity and navigational hazards, and can be used to transfer data shipments to shore.
Similarly to the seismic vessels, the chase and support vessels will operate 24 hours a day.
Prior to mobilizing to the survey area, the vessels will spend 1-3 days in port in order to take on
supplies, crew members, and make sure that all ship-related maintenance items are fulfilled.
Furthermore, while the vessel is docked in port, a U.S. Coast Guard inspection of the seismic
vessel will take place. Once the vessels are ready to depart, the fleet will mobilize to a predetermined area and commence deployment of the in-sea seismic equipment. Pending on
weather, currents, and other environmental factors, as well as equipment-related technical
factors, the in-sea equipment will take approximately 8-10 hours to be fully deployed.
Crew change, resupply, and equipment transfer is estimated to be carried out in 5 week
intervals. These operations will either take place at sea or in port. Specific timing for these
operations is dependent on permit issuance, environmental factors, Health Safety and
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Environment (HSE) concerns, and carefully planned logistics. For more information regarding
general 2D seismic operations, please view appendix 10.2.
5.2 VESSELS
Two seismic vessels will be used during the survey. Both vessels will tow a seismic source array
and a single 12-km-long streamer. When the two seismic vessels are used, they will operate
simultaneously, but at very far distances from each other (at least 100 km apart) so as to not
interfere with the other’s activity and as a mitigation measure to allow a corridor between the
activity areas for marine mammals, fisheries, vessel activity, and sea turtles. This is
substantially larger than the BOEM Record of Decision (ROD) requirements that seismic vessels
operate at least 40 km apart (BOEM 2014b). TGS will also coordinate with other seismic
operators that may be in the region to maintain spacing of at least the minimum 40 km spacing
between other operating seismic vessels.
Due to the size of TGS’ current proposed survey, using two seismic vessels will allow TGS to
acquire data within a one-year span (instead of over multiple years). Figure 3 displays an
example of a typical 2D seismic vessel. The two seismic vessels will each be accompanied by a
smaller chase vessel. The purpose of the chase vessel is to keep vigil and ensure the safety of
the streamer, by warning and keeping nearby vessels away from the streamer vicinity. The two
chase vessels may also help to transport passengers to and from shore, and tow the seismic
vessel in case of emergency due to power loss. In addition to the two chase vessels, TGS may
hire a support vessel to transport fuel and provisions to the seismic vessels approximately every
3-4 weeks.
Currently, no particular vessels are under contract with TGS for the survey. When contracts for
each of these two seismic and chase vessels are secured, TGS can provide the full vessel
specifications. The seismic and chase vessels will be self-contained and crew will live aboard
these vessels following scheduled rotations.

12

Figure 3. Example of typical 2D seismic vessel.

5.3 HELICOPTERS
Helicopters may be used to transport crew to and from vessels during crew changes, which
occur every five weeks. There is no certainty that TGS will use helicopters for their crew
changes as the availability of helicopters in the area is currently uncertain. However, in the
event that helicopters are used, it will be for a series of approximately 2 to 3 flights for 1 day,
every 5 weeks. It should be noted that the crew change schedule is 5 weeks on, and 5 weeks
off.
5.4 SEISMIC EQUIPMENT
The seismic vessel will tow a compressed-air seismic source array comprised of 48 single Sodera
G-gun II seismic sources with a total combined discharge volume of 4,808 in³. Forty of the air
sources will be used at one time. Each of the 48 seismic sources (including the 8 spares) range
in volume from 22 to 250 in³. The maximum of 40 operating seismic sources within the full
array are arranged in four subarrays totaling 1,202 in³ each. Seismic sources within each of the
four subarrays are spaced 8 m apart. The full seismic source array will be towed behind the
vessel at a water depth of approximately 7 m (+/- 1 m). The seismic source will discharge 64
pulses per statute linear mi (5,280 ft) with an air release distance interval of 25 m. The source
array will be calibrated and fine-tuned to maximize subsurface illumination and minimize
horizontal propagation of noise, as practicable. The seismic vessel has limited maneuverability
while towing the hydrophone solid streamer and seismic source. To ascertain whether the
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seismic source array is operating correctly, the full array volume will be enabled for 1 km before
the start of every line (i.e., “run in” [constructing data capacity a certain distance before it
reaches a particular coordinate, typically a half or full streamer length]). In addition, to ensure
full-fold (maximum data capacity) data acquisition, the vessel will require a 6 km “run out”
(deconstructing its data capacity before it reaches the next coordinate, typically half of a
streamer length) at the end of each line with the seismic array operating at full volume. We
anticipate that gravity and magnetic data will also be passively acquired during the survey by
measuring gravity and magnetic variations while traversing the lines (no acoustics are emitted
with these methods).
The seismic vessel will also tow a single 12 km-long Sercel hydrophone acquisition streamer
behind it at a water depth of approximately 9 m (+/- 1 m). This streamer is capable of detecting
and recording pressure fluctuations in the water caused by the reflected sound waves from
water depths of at least 18,288 m (60,000 ft). The proposed streamer is quieter than typical
streamers used during seismic operations because it contains gel or foam, which does not slush
around the streamers and cause unnecessary ambient noise. This feature allows for a broader
band of frequencies to be recorded, resulting in acquisition of finer-detailed geophysical data
(i.e., ample sound wave penetration imaging). A Seal 428 high-resolution marine seismic
recorder will be utilized to record seismic acquisition data (the latter equipment does not emit
any sound).
5.5 ECHOSOUNDERS
Both vessels will use industry-standard echosounder/fathometer instruments and they will be
used strictly for navigational purposes and not data acquisition. These instruments will obtain
information on water depths and potential navigation hazards for vessel crews during routine
navigation operations. Navigation echosounders direct a single acoustic signal focused in a
narrow beam directly downward to the sea floor. The reflected sound energy is detected by the
echosounder that then calculates and displays water depth to the user.

6. DATES AND DURATION OF ACTIVITIES
Upon receipt of all necessary approvals for geophysical activity off the US Atlantic Coast,
seismic operations will occur over the Mid and South Atlantic Outer Continental Shelf for the
period of 1 year. Seismic operations may occur 24 hour per day over this 365-day period,
except for periods of poor weather, equipment repair, shut downs due to mitigation for marine
mammals, sea turtles etc. Specific proposed project start and end dates are listed below, but
are contingent on various factors:
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1. Assuming seismic operations begin in the 3rd quarter of 2015, July 1st for example,
the two TGS project vessels plan to depart approximately seven days prior, and
arrive at the survey area approximately 7 days later.
2. Seismic line operations are proposed to begin approximately seven days after
leaving the departure port.
3. Upon completion of data acquisition, all vessels will demobilize to the nearest
suitable port (TBD, when appropriate); the associated return transit duration would
depend upon distance to this port.

7. POTENTIAL IMPACTS
7.1 IMPACT ON CORRIDORS TO PORTS, CONFLICTS WITH COMMERCIAL
SHIPPING AND MILITARY OPERATIONS
All seismic vessels are equipped with AIS systems which identify the vessels on standard radars.
This allows for immediate identification of the seismic vessel to other vessels at a distance of at
least 30 miles, which allows adequate time for both vessels to communicate and adjust course,
and speed, to avoid any kind of interference. In addition, all seismic vessels are required to
have very precise navigation equipment as part of the survey methodology, and typically carry
the latest collision avoidance systems as required by the project safety plans, which allows for
highly accurate positioning of all vessels in the vicinity. TGS has proposed a 2D survey which will
remain, on average, approximately 40 kilometers away from any coast line and ports. The
chances of any significant interference to vessels maneuvering in and out of ports will be very
unlikely; it’s critical to note that the seismic vessel is constantly moving and, on average, will be
100’s of miles from any coastline for significant periods of time. It should also be noted that it is
in the best interest of the seismic vessel to avoid any encounters with other shipping traffic due
to the high cost of the trailing survey equipment, which may be exposed to severe damage by
other vessels passing over it.
7.2 WASTE, POLLUTION, AND ACCIDENTAL SPILLS IMPACT
All seismic vessels are required to have current certificates and comply with many international
laws governing waste, pollution, and spills. These include: International Oil Pollution
Prevention, International Air Pollution Prevention, International Sewage Pollution Prevention,
Shipboard Oil Pollution Plan, Shipboard Marine Pollution Emergency Plan, Garbage Manage
Plan and Record Book, Oil Record Book. In addition, vessels carry Merchant Shipping Prevention
of Oil Pollution Plan (MARPOL) certification. Furthermore to the certificate requirements, many
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of the plans are drilled as required by regulatory authorities and by their own HSE management
systems.
Over the last 33 years, TGS has successfully conducted geophysical surveys totaling 2.5 million
kilometers of 2D seismic and over 200,000 square kilometers of 3D seismic, without any known
significant or long term impact to the environment, or any observed direct harm or fatalities to
marine mammals. At a minimum, TGS adheres to all of the required mitigation measures
imposed by regulatory authorities, and as recommended by any environmental impact
assessments.
7.3 IMPACTS TO BENTHIC AND ARCHEOLOGICAL RESOURCES
Per the PEIS, the sound source used for 2D seismic surveying is expected to have little or no
impact on benthic resources. The proposed 2D survey and its related activities will not involve
any equipment being placed on the surface of, or beneath, the ocean floor. In other words, all
equipment will either be above the water, or within the top 10-12 meters below the sea
surface. Since survey lines extend over water depths ranging from 20 to 5,629 meters (66 to
18,468 ft), the equipment will not interact with the ocean bottom. TGS is aware that some
benthic features are well-known and designated as Habitat Areas of Particular Concern (HAPC).
The PEIS concluded that negligible impacts to these areas are anticipated, see section 4.2.1 and
4.2.10 of the PEIS.
As detailed in section 2.1.2.3 of the PEIS, there are currently no restrictions in place for nonseafloor disturbing geological and geophysical activities proposed within or near known cultural
resources (shipwrecks, prehistoric archaeological resources) and benthic communities (Habitat
Areas of Particular Concern, Marine Protected Areas, etc.). However, TGS will comply with any
permit conditions imposed by the BOEM to protect benthic and archeological resources.
7.4 IMPACTS ON COMMERCIAL AND RECREATIONAL FISHERIES
Although the proposed 2D survey spans across a large area, it is important to reiterate that the
process in itself (seismic surveying) is a transitory, and a locally and temporally short-term,
activity. To minimize impacts to commercial and recreational fishing, TGS has designed its
survey such that no seismic line comes closer than 40 km (25 mi) from the coastline (Figure 2).
In essence, the seismic vessel will traverse down designated sail lines at an average of 4-5 knots
(4.6 to 5.7 mph), meaning that the activity will rapidly move in and out of any particular area,
including potentially important commercial and recreational fishing areas. Additionally, for
safety reasons and to protect the towed in-sea equipment, it is in a seismic vessel’s best
interest to stay clear of fishing gear and fishing vessels. Therefore, the seismic vessels are on
constant watch, and in continuous communications with fishing authorities and fishing boats.
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Furthermore, the seismic vessel will submit information to the local USCG office and the local
harbormaster for issuance of a Local Notice to Mariners. Information will then be disseminated
to commercial and recreational fisheries, specifying survey dates, vessel locations, and
guidelines on avoidance requirements. Ultimately, and as stated in the PEIS, any impact to
fishing activities would be localized and short-term, and thus expected to be, at most, minor.
Concerning impacts on fish, section 4.2.5.2.2 of the PEIS states that the most likely effect on
fisheries would be behavioral responses. Initially, fish will likely move away from the sound
source and could potentially exhibit short-term stress-related behavior that would pass as the
seismic vessel left a particular area. Ultimately, the potential impact on fish and fisheries (both
commercial and recreational) would be temporary and, at most, minor.
Lastly, for more information regarding impacts on fisheries from seismic activities, please see
section III of the IAGC’s Comments on States’ Unlisted Activity Review Requests for BOEM
Permits in appendix 10.2

8. MITIGATION MEASURES
8.1 MARINE MAMMALS
TGS has committed to certain mitigation measures in its IHA application to NMFS. TGS will
abide by strict mitigation measures which have been developed to reduce and minimize
potential impacts to marine mammals. TGS will either meet, or exceed, the associated
mitigation and monitoring requirements identified in the preferred alternative, described in the
PEIS and ROD. These measures include adjusting acquisition approach, timing and locations to
minimize and avoid peak marine mammal migration and abundance periods, as practicable, and
avoiding specific areas protected for North Atlantic right whales during their periods of
expected use. As explained in TGS’ IHA application, based on available studies, potential
exposure to proposed project seismic sounds are expected to be temporary and not of
biological significance to marine mammal populations.
TGS proposes to implement the following procedures to minimize, mitigate and avoid potential
adverse impacts on marine mammal species, stocks and their habitats:
1. Implementing closure zone and period regulations and recommendations for marine
mammals identified in the BOEM final PEIS, Appendix C, section 4.1 (BOEM 2014a)
and finalized in the ROD (BOEM 2014b);
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2. Conducting vessel-based monitoring (BOEM PEIS, Appendix C, section 3.2.2 [BOEM
2014a]) with both passive acoustic monitoring operators and protected species
observers (PAM & PSOs) on the seismic vessel;
3. Establishing and monitoring conservative exclusion zones (EZs) and disturbance
zones (DZs) (i.e., based on sound source verification (SSV) results for a larger-sized
seismic source array than actually will be used by TGS) by implementing
 an EZ of 799 m for the full 4,808 in3 array resulting in a power down (BOEM
PEIS, Appendix C, section 5.5 [BOEM 2014a]) to the 76-m EZ of the single
mitigation air source, if marine mammals occur within or closely approach this
799 m EZ, a full power down would not be required if delphinids voluntarily
approach the vessel or the vessels towed equipment or
 a full power down if a non-delphinid cetacean occurs within this 76 m EZ;
4. Implementing standard seismic source mitigation measures related to seismic
operations (e.g., a 60-min “all clear” pre-ramp up, ramp-up, and shutdown periods)
as directed in the PEIS (BOEM 2014a) and ROD (BOEM 2014b);
5. Operating a single 90 in3 mitigation seismic source during turns and transits between
seismic lines to continuously produce a small amount of sound into the environment
to alert marine mammals of the presence of a sound source in the environment (line
changes/transits are estimated to require 4-10 hours);
6. Increasing inter-pulse intervals of seismic transmissions to 60 sec while the single
mitigation seismic source is operating during turns and transits between seismic
lines to reduce overall seismic noise (note this measure was approved by the NMFS
Panel Review for TGS’ seismic operations in the Chukchi Sea during late summer/fall
2013) (NMFS 2013);
7. Reducing the sound level of the seismic array, using the same shot interval as the
seismic survey, to maintain a minimum sound level of 160 dB re 1 μPa m (rms) for
the duration of operations during turns and transits between seismic lines (see
condition 5 of PEIS Appendix C, Attachment 1 [BOEM 2014a]);
8. Implementing continual PAM with a towed hydrophone array deployed from the
seismic vessel to complement visual monitoring and mitigation, particularly during
periods of darkness and of low or no visibility/poor sighting conditions or when
marine mammals are below the surface or beyond visual range.
The abovementioned mitigation measures are described in more detail below in separate
subsections. These subsections provide thorough information about the measures that are an
essential part of the planned activities. Proposed procedures include vessel-based marine
mammal monitoring, establishing and monitoring of EZs, and mitigation prior to and during
seismic source operations.
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8.1.1 Closure Zones and Periods

BOEM is proposing to limit surveys using some active acoustic sound sources during critical
times within and in proximity to North Atlantic right whale calving and nursing habitat,
migratory pathways and when right whales are found aggregating in an area. These measures
are meant to limit acoustic and vessel traffic disturbance and collision risk for North Atlantic
right whales. The planned 2D seismic survey has been designed to minimize impacts to marine
mammal species by implementing closure zones and periods identified in the PEIS (BOEM
2014a). TGS proposes the following measures:
1. No project seismic source operations would occur within the survey’s maximum
estimated 160-dB DZ distance from any designated right whale critical habitat area
from November 15 through April 15 or within the mid-Atlantic and Southeast U.S.
seasonal management area (SMA) south of Brunswick, Georgia (November 1
through April 30) and Additional 20 km Closure Zones North and South during the
times when vessel speed restrictions are in effect (November 15 through April 15)
from Delaware Bay to Wilmington, North Carolina and (November 1 through April
30) from offshore Florida adjacent to the North Atlantic right whale critical habitat
between the Southeast U.S. SMA and the southern boundary of the Area of Interest
(AOI) under the Right Whale Ship Strike Reduction Rule (50 CFR 224.105) (Silber et
al. 2014) (BOEM 2014a, Appendix C, section 4.1). All vessels will abide by the speed
restrictions of 10 kt or less in SMAs and dynamic management areas (DMAs). Within
DMAs, all sound sources must cease within 24 hr of its designation (BOEM 2014b).
2. Additionally, no project seismic source operations would occur within the project’s
maximum estimated 160-dB DZ distance from active SMA or DMAs (areas where
North Atlantic right whales are detected and no existing protective measure(s) are
in place or in force) so as not to exceed the NMFS-designated Level B harassment
threshold. These time-area closures combined with proposed mitigation and
monitoring measures are expected to significantly reduce the risk of impacts to
North Atlantic right whales based on the PEIS (BOEM 2014a) (Figure 4).
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Figure 4. Time-area closures under alternative B, taken from the BOEM final PEIS (BOEM 2014a).
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8.1.2 Vessel-Based Visual Marine Mammal Mitigation

TGS plans to conduct seismic operations 24-hr per day, including during nighttime. The main
tasks of protected species observers (PSOs) are to monitor the acoustic exclusion zone (EZ) for
protected species and to observe and document their presence and behavior to reduce
incidental takes of marine mammals via exposure to seismic sounds during proposed surveys.
This information will provide real-time data necessary to implement some of the key mitigation
measures as explained below. Three visual PSOs will be aboard each seismic vessel to rotate
through daylight watch periods and to assist with passive acoustic monitoring (PAM) being
conducted by acoustic PSOs during seismic periods and during periods of darkness/poor
visibility.
Visual PSOs will monitor for marine mammals as follows:
1. during all daytime (from civil twilight-dawn to civil twilight-dusk, 30 min before
sunrise and 30 min after sunset) seismic source operations,
2. during a minimum 60-min pre-ramp up clearance period,
3. during ramp-up periods, after an extended (over 20 min) shutdown period,
4. when there has been no mitigation source element in operation for a minimum of
60-min prior to initiation of the seismic source (i.e., ramp up) after an extended
(over 20 min) shutdown period,
5. during any nighttime start-up of the seismic source (unless nighttime vision is
impaired or weather conditions make observations impossible) and
6. during all daylight periods to the maximum extent practicable when no seismic
activities are occurring (i.e., during transits and periods of seismic source silence
exceeding 20 min but ending not less than 60 min prior to next ramp-up).
When marine mammals are visually detected within or approaching the designated EZs, the
seismic source will be powered down or shut down immediately (with the exception of dolphins
approaching to bowride, for which no mitigation will be implemented as described in the ROD
[BOEM 2014b]). PSOs will communicate mitigation measures to the seismic source operators
and vessel captain/crew within one source pulse period.
If a single seismic source or a seismic source array has been operational before visibility
decreased or before nightfall, the seismic source operations may continue even though the
entire EZ may not be visible. Visual PSOs will not be required to observe during extended
periods of darkness due to the ineffectiveness of night vision devices (NVD) to observe marine
mammals at distance. However, a PAM PSO operator will remain on duty during darkness.
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During darkness or other impaired visibility of the full EZ (e.g., poor weather), seismic
operations may only commence:
1. Without a ramp up if the shutdown period is less than 20 min, and/or
2. With a ramp up if PAM has been continuously operating with no detections of calling
marine mammals determined to be within the EZ for a 60-min period immediately
prior to ramp up. In addition, the vessel captain/crew is to notify PSOs of any marine
mammal observations during nighttime seismic operations.
Duties of PSOs monitoring from the seismic vessel will be to:
1. Document the occurrence of marine mammals within the survey area,
2. Assist in the implementation of required mitigation measures, and
3. Record any potential reactions of marine mammals to the seismic operations. On
the seismic source vessel, two visual PSOs are proposed to simultaneously monitor
for marine mammals within or approaching the EZ. The two observers will stand
watch in a location that will not interfere with navigation or operation of the seismic
vessel, while still providing an optimal view of the sea surface and a 360° view of the
entire area around the seismic vessel; the latter is to ensure complete visual
coverage of the EZ to the maximum extent practicable, given ongoing weather
conditions.
While on duty, each visual PSO will scan the area of operations for marine mammals alternating
between using reticle binoculars and the naked eye. One set of big-eye binoculars (25x150) will
be used on the seismic vessel, with the two on-watch PSOs rotating through the big-eyes
position to minimize eye fatigue. PSOs will use a laptop to record data, including species, group
size/composition, location, distance from survey vessel, and behavior (and associated weather
data).
8.1.3 Passive Acoustic Mitigation

Per the BOEM ROD (BOEM 2014b), the use of passive acoustic monitoring (PAM) is required as
part of the seismic source survey protocol. The purpose of PAM is to improve detection of
marine mammals prior to and during seismic source surveys so that impacts can be avoided by
shutting down or delaying startup of seismic source arrays until the animals are outside the EZ.
TGS proposes to conduct real-time mitigation using a hydrophone array towed from the seismic
vessel.
PAM will be used to supplement visual monitoring and other mitigation measures, during active
seismic survey operations and during some non-seismic periods when possible. PAM will be the
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primary means of monitoring the exclusion zone at night or when sighting conditions are poor.
Three trained Protected Species Acoustic Observers (PSAO) will be aboard each seismic vessel
and will be assisted by PAM-trained visual PSOs as possible/as rotations allow. One PSAO will
be monitoring at any given time. All PSAOs will be proficient in PAM monitoring and operations
and methods.
The type of PAM chosen for use was based on:
1. Mitigation and monitoring priorities (e.g., real-time mitigation and monitoring of the
180-dB EZ),
2. The availability and suitability of the monitoring platform (e.g., the type, number
and operational priorities of project vessels) from which PAM could be deployed and
operated,
3. The cost-effectiveness of the technology,
4. The reliability of the technology,
5. The effectiveness of the technology for detecting marine mammals, particularly ESAlisted species,
6. The suitability of the equipment for the environmental conditions, including water
depth,
7. The relative abundance and distribution of species to be monitored, and
8. The ability to detect species that cannot be easily or reliably detected by visual
methods, especially elusive species and deep divers (e.g., sperm whales and beaked
whales).
Based on the aforementioned considerations we selected real-time mitigation using a
hydrophone array towed from the seismic vessel.
When a vocalization is detected during visual observations, the PAM operator will contact the
lead visual PSO immediately, to alert him/her to the presence and estimated range to the
vocalizing cetaceans (if they have not already been seen), to allow a power down or shut down
to be initiated, if required.
TGS proposes to use a towed passive acoustic array to meet the PAM requirement identified in
the ROD (BOEM 2014b). Per NMFS’ guidance for mitigation and monitoring
(http://www.nmfs.noaa.gov/pr/permits/incidental/instructions.htm#13), program monitoring
should improve the understanding of one or more of the following:
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the likely occurrence of marine mammal species or stocks (e.g., presence,
abundance, distribution, and/or density of species);
the nature, scope, or context of the likely exposure of marine mammal
species or stocks to any of the potential stressor(s), by understanding:
o the action itself and the surrounding environment;
o the affected species (life history, habitat use, hearing
sensitivity);
o the likely co-occurrence of marine mammal species or stocks
with the action (in whole or part);
o the likely biological or behavioral context of exposure to the
stressor (e.g., age class or known calving or feeding areas);
how marine mammals respond (behaviorally or physiologically) to the specific
stressors associated with the action (in specific contexts, where possible, e.g.,
at what distance or received levels);
how anticipated individual responses, to individual stressors or anticipated
combinations of stressors, may impact either:
o the long-term fitness and survival of an individual or
o the population, species, or stock (e.g., through effects on annual
rates of recruitment or survival); and,
an increase in our understanding of the effectiveness of mitigation and
monitoring measures”.

8.1.4 Modeling, Establishment and Monitoring of Exclusion Zones

Current NMFS guidelines (65 FR 16374) define “exclusion radii”, hereafter referred to as EZs, for
marine mammals around industrial sound to be 180 dB re 1 μPa (rms) for cetaceans. Such
guidelines are in place to minimize disturbance or behavioral effects to marine mammals. This
is based on NMFS’ assumption that sound energy at lower received levels (RLs) will not impair
their abilities to hear, but higher RLs may have such effects (NMFS 2005b).
Based on a review of available data on seismic source arrays and associated sound source
verification (SSV) modeling, the 2D seismic source array closest in volume to TGS’ proposed
4,808 in³ array was the larger 5,400 in³ seismic source array identified in the BOEM PEIS (BOEM
2014a). Therefore, TGS assessed potential effects of their proposed operations based on sound
propagation modeling associated with this larger (by approximately 592 in³) 5,400 in³ seismic
array.
The source levels for the 5,400 in³ seismic source array (acoustic directional) was predicted
using JASCO’s Applied Sciences (JASCO) acoustic array source model (AASM). To model sound
propagation, data collected from 21 oceanographic sites throughout BOEM’s AOI was entered
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into the AASM. The estimated RL of the 5,400 in³ array at various distances away was then
estimated using the Marine Operations Noise Model (MONM) (with the Range-dependent
Acoustic Model (RAM) parabolic-equations model). MONM-RAM estimated RLs based on sound
exposure levels (SELs) for low-frequency sources assuming clay or sand bottom composition.
Water depths at the 21 example AOI sites varied from 30 to 5,400 m. JASCO applied its MONM
to estimate distances from the proposed 5,400 in³ seismic source array to NMFS’ standard 180
and 160 dB re 1 μPa (rms) isopleths.
The resulting modeled distances to the 180 dB “exclusion zone” (EZ) and the 160 dB re 1 μPa
(rms) “disturbance zone” (DZ) for cetaceans differed with water depth. EZ distances modeled
for the 5,400 in³ array ranged from 799 to 2,109 m for the 180-dB EZ and 5,184-15,305 m for
the 160-dB DZ (Figure 5). To address this variation in modeled distances across the survey area,
TGS used the mean of the 95 percent range values of the modeled RL for each of the 21 sites as
the mitigation distances for the full seismic source.

Figure 5. Estimated distance from the full 5,400 in³ seismic source array to the NMFS-regulated 160
and 180 dB re 1μPa (rms) isopleths in the Mid- and South Atlantic Outer Continental Shelf waters
based on results of JASCO Applied Sciences sound modeling.

For the single mitigation seismic source, estimated distance to the 180 dB re 1μPa (rms)
isopleths was 76-186 m; estimated distance to the 160 dB isopleth was 1,294-3,056 m (all dB re
1 μPa [rms]) (Figure 6). As described above, TGS applied the mean of the 95 percent range
values of the modeled RL for each of the 21 sites as the mitigation distances for the single
seismic source and associated pre-clearance period.

Figure 6. Estimated mean distance from the 90 in³ single mitigation seismic source to the NMFSregulated 160 and 180 dB re 1 μPa (rms) isopleths in the Mid- and South Atlantic Outer Continental
Shelf waters based on results of JASCO Applied Sciences sound modeling.
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PSOs aboard the seismic vessels will perform a substantial role in monitoring for marine
mammals and implementing mitigation measures. Aboard the seismic vessel, PSOs will monitor
for marine mammals prior to initiation of the seismic source to ensure none are detected
within the specified EZs for at least a 60-min period prior to any seismic sources being turned
on.
8.1.5 Mitigation during Operations

TGS will adhere to the following mitigation measures during seismic operations, when
mobilizing to the survey area, when demobilizing from the survey area, and in the performance
of any other operations in support of the 2D seismic program:





Speed or course alterations for marine mammals, provided that doing so will
not compromise safety of the operations.
The seismic vessels will be staffed with PSOs and PSAOs who will alert the
crew to the presence of marine mammals so that vessel and seismic source
crews can implement the appropriate mitigation measures, including powerdown, shut-down, and ramp-up procedures.
Initiation of the seismic source will occur only after the 180 dB EZ is visible for
60-min immediately prior to seismic operations (i.e., the ‘all-clear period’)
during day or at night using continuous PAM supplemented by visual
monitoring.

During periods of limited visibility due to fog and/or darkness (nighttime), TGS will adhere to
the following:






If the entire 180 dB EZ is not visible for a minimum of 60 min prior to initiation
of seismic operations, the seismic source will not operate unless PSAO’s have
monitored for the 60 min immediately prior to seismic operations with no
marine mammal determined to be calling within the estimated EZ.
If a single seismic source or source array has been operational before visibility
decreased or before nightfall, seismic source operations may continue even
though the entire EZ may not be visible.
If limited visibility appears imminent due to inclement weather, the single
mitigation source may be operated when the EZ has been continuously
monitored and determined to be clear of visual sightings and localized calls of
marine mammals for the 60 min immediately prior to initiation of the
mitigation source.
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8.1.6 Speed or Course Alteration

If marine mammals have been detected and seen outside the EZ but are likely to enter the EZ
based on observed movements, the seismic vessel will adjust (increase or decrease) speed or
change its course to avoid disturbing the marine mammals. This procedure will be conducted
with safety and practicality in mind, and further course alterations or seismic source power
downs will occur if necessary.
8.1.7 Power-down, Shut Down and Ramp-up Procedures

Power-down procedures include reducing the seismic source array volume (by reducing the
number of active sources) thereby reducing the 180 dB to an extent that the marine mammal(s)
are no longer within the applicable zone.
If marine mammals are detected entering the appropriate EZ (except when bowriding), a power
down will be immediately requested by the PSO to power down to the 90 in 3 (or smaller)
mitigation seismic source. Similarly, if marine mammals are detected within the appropriate EZ,
a power down will be requested immediately as long as marine mammals are not within or
approaching the reduced EZ of the single or mitigation seismic source. Measured reported
distances for the 90 in3 mitigation seismic source were reported in BOEM (2014a) as recorded
by JASCO Applied Sciences as follows: 126 m for the 180 dB isopleth, and 1,486 m for the 160
dB isopleth. TGS will use the mean of the 95 percent range values of the modeled RL for each of
the 21 sites of these distances for the purposes of mitigation and monitoring. If marine
mammals continue to approach the reduced EZ of the single mitigation seismic source, this
single seismic source will be shutdown.
Power downs may also occur when the seismic vessel is transitioning between survey lines. In
this case, the seismic source will be reduced to a single 90 in 3 (or smaller) mitigation seismic
source or optionally will shut down completely.
Once powered down, seismic source operations will only resume once the marine mammals
have been confirmed outside the EZ. A marine mammal is considered to have cleared the zone
if:
 it has been visually detected outside of the full-zone EZ;
 it has not been observed for 60-min;
 the vessel has moved outside the EZ
Shut-down procedures consist of a complete cessation of the seismic source. These procedures
will be implemented if marine mammals are observed within the appropriate EZ. Once shut
down, seismic source operations will only resume after the marine mammals have been
confirmed to be outside the EZ and the zone has been clear for at least 60 min as described for
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power downs. Exceptions will be made and shutdown is not required for delphinids (i.e.,
dolphins) that are approaching or remain near any vessel or the towed equipment (BOEM
2014b). The PSO and PSAOs must record the details of any non-shutdowns in the presence of
delphinids, including the distance of the delphinid(s) from the vessel at the first sighting of the
delphinid(s), their heading, where the delphinid positions itself relative to the vessel, how long
they stay near the vessel, and any identifiable behaviors (BOEM 2014a). After a shutdown, the
operator may recommence seismic operations with a ramp-up of the seismic source only when
the acoustic EZ has been visually inspected for at least 60 min to help ensure the absence of all
marine mammals (BOEM 2014a).
Shutdowns will occur immediately if observations are made or credible reports are received
that one or more marine mammals within the seismic survey area are injured, dead, dying, or
indicate acute distress due to seismic noise. In this case an emergency shutdown will be
ordered and NMFS will be contacted immediately. If it can be determined that the marine
mammal(s) injury or death is likely not due to seismic activities (e.g., obvious signs of killer
whale predation, ship strikes), TGS will collect information, notify NMFS, and resume seismic
activities. If cause of death cannot be attributed to causes other than the seismic program, the
activities will not be restarted until approval has been given by NMFS.
Ramp-up (also known as soft start) procedures involve a stepwise increase in the number and
volume of the seismic source to provide a gradual increase of sound levels into the
environment until maximum levels are reached.
Operators will visually monitor the EZ and adjacent waters for the absence and/or presence of
marine mammals for 60-min before initiating ramp-up procedures. If marine mammals are not
detected, ramp-up procedures may begin. Ramp up at night or when the EZ cannot be visually
monitored is not permitted if the minimum source level drops below 160 dB re 1 μPa m (rms).
Chronological procedures of a ramp-up process are listed below.
1. Initiate ramp-up procedures by use of the single 90 in3 mitigation source.
2. Continue ramp-up by gradually activating additional sources over a period of at least
20 min, but no longer than 40-min, until the desired operating level of the source
array is obtained.
3. Immediately shut down all sources (i.e., stop seismic operations) any time marine
mammals are detected entering or within the EZ. After a shutdown, ramp-up and
seismic operations may restart only if the EZ has been visually inspected for at least
60-min prior to ensure the absence of marine mammals within the EZ.
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4. After a complete shutdown, ramp-up procedures will not begin until the EZ for the
full seismic array is visible and no marine mammals are present. In this case of a
“cold start,” the EZ must remain completely visible during the entire 60-min period.
If marine mammals are observed within the appropriate EZ, a cold start may not be
initiated until the animal is observed outside the EZ or not observed for at least 60min.
Periods of source silence for ≤ 20-min in duration will not require ramp up to recommence
seismic operations if (a) visual surveys are continued diligently throughout the silent period
(requiring daylight and reasonable sighting conditions), and (b) no marine mammals are
observed in the EZ (BOEM 2014a). If marine mammals are detected in the EZ during the short
silent period, recommencement of seismic survey operations must be preceded by ramp up
only after no marine mammals have been observed in the EZ for a period of 60-min (BOEM
2014a).
Array source levels may be reduced to maintain a minimum source level of 160 dB re 1 μPa-m
(rms) for the duration of certain activities (BOEM 2014a). The 60-min visual clearance of the EZ
before ramp up to full power is not required if the minimum source level of 160 dB re 1 μPa-m
(rms) is maintained (BOEM 2014a). Activities that are appropriate for maintaining the minimum
source level are (1) all turns between seismic survey lines, when a survey using the full seismic
array is being conducted immediately prior to the turn and will be resumed immediately after
the turn; and (2) unscheduled, unavoidable maintenance of the seismic source array that
requires the interruption of a survey to shut down the seismic array. The survey should be
resumed immediately after the repairs are completed, unless source silence lasted more than
20 minutes, in which case a full ramp-up would be necessary. Use of the minimum source level
to avoid the 60-min visual clearance of the EZ is only for events that occur during a survey using
the full power array. The minimum sound source level is not to be used to allow a later ramp up
after dark or in conditions when ramp up would not otherwise be allowed.
To reduce the overall contribution of project-related seismic sounds, during turns and transits
between survey lines while the single 90 in3 mitigation source is operating, TGS proposes to
decrease the seismic source pulse interval to 60-sec. The proportion of time that the seismic
array will actually be operating (i.e., “on”) is very small compared to the proportion of time that
TGS will be in the survey area. This is because each pulse with the full seismic array lasts only
about 3 milliseconds, and is repeated at an interval of approximately 10 sec. Furthermore, each
3-millisecond pulse by the single mitigation source is proposed to be spaced apart by 60-sec.
The latter mitigation measure was recently approved by a NMFS review panel and thus
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implemented for a seismic survey with a large seismic source array during a TGS seismic survey
in the Chukchi Sea in summer-fall 2013.
8.1.8 Procedures for Species of Concern

If a North Atlantic right whale is encountered at any distance from the seismic vessel, seismic
operations will be shut down immediately due to the rarity of this federally endangered
species. It is not likely that concentrations (large amounts in one place) of humpback, fin,
sperm, blue, or sei whales would be encountered, but if so, the appropriate mitigation
measures will be implemented.
8.1.9 Time-Area/Speed Restrictions for North Atlantic Right Whales

Ten kt (18 km/hr) speed limits are in effect annually from November 15 to April 15 within the
Southeast Seasonal Management Aare (SMA) (NMFS 2014). In the Mid-Atlantic SMA, the same
speed restrictions are in effect annually from November 1 through April 30 (NMFS 2014).
Within the North Atlantic right whale critical habitat off the southeast U.S. coast, the annual
calving and nursing season extends from November 15 through April 15 (NMFS 2014). A
minimum of 500 m must be maintained from any North Atlantic right whale that is sighted, 100
m from other whale species, and 50 m from all other marine mammals (BOEM 2014b). DMAs
are designed to reduce the risk of whale-ship interactions when right whale(s) are found
aggregating in an area. All project vessels will abide by these time-area /speed restrictions
when they are in effect. Seismic operators will also be required to ensure that sound from
surveys outside of North Atlantic right whale critical habitat, the SMAs, or DMAs does not
exceed 160 dB at the boundaries of the time-closure areas (BOEM 2014b).
8.1.10 Communication Procedures

When PSOs and PSAOs detect marine mammals within or approaching the applicable EZ, the
seismic source will be powered down or shut down immediately. To facilitate this, PSOs will
establish a direct line of communication with the seismic source operators (i.e., traditionally via
VHF radio). PSOs will continue to monitor the EZ after the power or shut down. The PSOs will
communicate resumption of the array source if the marine mammal(s) is observed outside and
moving away from the applicable EZ within five min of the power down or shut down. If over
five min have elapsed since the seismic source was reduced in volume or shut down, then the
EZ must be clear of marine mammals for at least 60-min or as stipulated in the NMFS-issued
IHA. Once the PSO(s) has cleared the zone, they will communicate to the seismic source
operators to initiate ramp-up procedures.
8.1.11 Monitoring Measures

TGS proposes to implement mitigation and monitoring measures that will contribute to
increased knowledge of marine mammal species that are likely to be exposed to project-related
seismic activity noise at received levels (RLs) of ≥ 160 dB re 1μPa (rms). The proposed means of
increasing knowledge on marine mammals in the survey area include:
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1. Visual observations of marine mammal species seasonal and geographical
occurrence, location and behavior during periods with and without seismic
operations, facilitating comparisons of these parameters relative to seismic
activities;
2. Real-time PAM during periods with and without seismic operations to provide data
on cetacean species calling patterns seasonally, geographically, behaviorally, and
relative to seismic sounds; and
3. Coordinating monitoring efforts with other groups conducting research on and/or
mitigation/monitoring of marine mammals in overlapping or nearby regions and
periods.
These approaches and associated proposed survey techniques will be used to monitor and
describe marine mammal movement, vocal and visually observed activity and behavior, habitat
use, distribution, and density and abundance (sample sizes permitting) within the survey area
relative to seismic operation as described in ensuing sections. The latter will include
comparison of these aspects during periods with and without seismic transmissions, and other
project conditions (e.g., ramp up, mitigation versus full seismic array operations) sample sizes
permitting.
TGS understands that the monitoring plan described in this section will be subject to review by
NMFS and others and that modification may be required. TGS is prepared to discuss
coordination of its monitoring program with any related work that might be done by other
groups insofar as this is practical. The latter would consist of communicating prior to and during
the proposed seismic survey with entities involved in temporal-spatially overlapping research
and monitoring. Goals would include coordinating timing and locations of TGS’ proposed
monitoring programs to complement one another and to address research and conservation
needs as possible/applicable.
8.1.12 Vessel-based Visual Monitoring

Vessel-based PSOs will observe from the seismic vessels to monitor the presence and behavior
of marine mammals during all daylight seismic operations. The primary purpose of the visual
PSOs is to visually monitor the EZs and implement mitigation measures (e.g., ramp ups, power
downs, and shut downs of the seismic source). All observer résumés will be submitted to BOEM
and NMFS for approval prior to survey operations, as identified in the BOEM final PEIS (BOEM
2014a). Vessel-based visual monitoring by PSOs will provide:


The foundation for real-time mitigation as required by the permitting
agencies;
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Information necessary to estimate the number of “take” exposures of marine
mammals to seismic operations noise that must and will be reported to
NMFS;
Information necessary to evaluate the impact of activities authorized by the
IHA on marine mammals;
Marine mammal distribution, movement, and behavioral data within view of
the seismic vessels and PAM recording range when seismic source operations
are on and off.

8.1.13 Protected Species Observer Protocol

To adequately monitor proposed EZs during all daylight and nighttime seismic operations and
mitigation periods, three to five visual PSOs and two PSAOs are proposed to be aboard the
seismic vessels, depending on the amount of daylight hours each day, and based on seasonal
variation in the number of daylight hours. Aboard the seismic vessels, PSO rotations will be
scheduled so that at least two PSOs will be on watch during all daylight periods (from civil
twilight-dawn to civil twilight-dusk) with seismic operations as well as during the 60-min preramp up “all clear” period and the ensuing ramp up; two PSOs will also be on watch aboard the
seismic vessel during other non-seismic daylight periods to the maximum extent practicable,
with at least one PSO on watch during meal times and restroom breaks. PSOs will also conduct
monitoring while the seismic source vessel deploys and recovers the seismic source from the
water (BOEM 2014a). Daily PSO rotations will be scheduled such that each PSO will be on
continuous watch for no more than 4 hr at a time, and for no more than 12-hr total per 24-hr
period to avoid and minimize PSO fatigue. A “lead PSO” will be designated for each vessel to
oversee PSO data quality assurance / quality control (QA/QC) and compile and send any field
reporting required per the NMFS IHA and BOEM.
They will receive a detailed manual summarizing PSO protocol and mitigation procedures as
stipulated in the permits and IHA and as described in the BOEM final PEIS (2014a) and
associated NMFS Biological Opinion (BOEM 2014a). The latter protocol will be provided to
NMFS as requested. PSOs will follow the reporting requirements identified in the permits and
issued IHA. Once onboard the vessels and prior to the survey’s start, the lead PSO on the
seismic vessel will communicate the role of the PSO teams to the vessel crew(s). This will
include establishing an effective method of communication for relaying mitigation requests to
the seismic source operators (see below).
Marine mammal visual observations will be conducted from the bridge or other suitable
platform on the seismic vessels. On the seismic vessel, the two on-watch PSOs will scan waters
within view for marine mammals: one PSO will alternate between the naked eye and handheld
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reticle binoculars. Whichever PSO sights a marine mammal(s), the other will record sighting
data on a GPS-connected laptop computer.
PSOs will record data on marine mammal sightings, vessel and seismic activities, and
environmental conditions (every 30 min on the hr and half hr and when a sighting occurs).
Specific data parameters that will be collected include species, group size/composition, location
relative to the seismic array position, distance from the survey vessel, and behavior.
8.1.14 Data Recording & Reporting

The operator of the seismic vessel will maintain a log of seismic surveys, noting the date and
time of all changes in seismic activity (ramp up, power down, shut down, changes in the active
seismic source, etc.) and any corresponding changes in monitoring radii. Information collected
during marine mammal observations will include the following:












Vessel speed, position, and activity including seismic status;
Date, time, and location of each marine mammal sighting relative to the
seismic source(s) and/or array and PSO position;
Number of marine mammals observed, and group size, sex, and age
categories as possible;
Observer’s name and method of determining distance to the sighting (e.g.,
naked eye, reticle binoculars, Big Eye binoculars);
Beaufort sea state, visibility distance, and weather conditions at the time of
observation;
Estimated distance, behavior state (e.g. traveling, resting) and relative
heading of marine mammals at first-observed, last-observed, and closet point
of observed approach (CPA), as applicable;
Animal behavioral events (e.g., breach, tail slap) and any unusual behaviors;
Description of the encounter;
Duration of encounter; and
Mitigation action(s) taken.

During the field season, brief summary reports will be provided to NMFS, as required per the
IHA.
Results of the vessel-based PSO program, including estimates of exposures to seismic sounds,
will be described in a report to be submitted within 90 days of the end of the program. This
report will adhere to the requirements established by the NMFS IHA and will include the
following:
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A summary of the monitoring effort.
Analysis of factors affecting the visibility and detectability of marine mammals
during monitoring.
Analysis of distribution and abundance of marine mammal sightings, and
description of marine mammal behavior and movement in relation to date,
location, conditions, and operations including periods of seismic on and off.
Estimates of numbers of exposures of marine mammals by species and NMFS
exposure criteria based upon density estimates derived from visual (and if
possible) passive acoustic monitoring and survey efforts (sample sizes
permitting).
Reporting of acoustic monitoring results to include: sound RLs of seismic
source(s) and seismic vessels; acoustic detections of marine mammal; and
continuous sound levels at the stationary recording locations.
Estimates of directly observed exposures to seismic operations relative to
NMFS exposure criteria.
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10. APPENDICES
10.1 BOEM PERMIT APPLICATION FOR TGS PERMIT E14-001:
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