Tel: +1 713 860 2100 Fax: +1 713 334 3308 10451 Clay Road, Houston, Texas -77043, USA

TGS )

ATLANTIC COAST 2D

CONSISTENCY CERTIFICATION &
SUPPORTING INFORMATION: N.C.DENR

BOEM APPLICATION E14-001

TGS

10451 Clay Road
Houston, TX 77043 USA
Tel: +1 713 860 2100
Fax: +1 713 334 3308
www.tgs.com

Gabriel Rolland Troy Nelson
Marine Acquisition QC Specialist Senior Regulatory & Compliance Specialist
TGS TGS

Tel: +1 713 860 2122 Tel: +1 403 781 1448




CONTENTS

1. INtroducCtion & CertifiCAtION.........cuiiiiieiiie e e e r e
N = (0] 1= Tox @ AV =Y oV = SRR
G TR = (0] [=Tox ol o o7 1T o IS SRS
3.1 Project Location: Offshore NOrth Carolina:...........ccuviiiiieeiii i 3
4. North Carolina Coastal Management PrOgram ............ceeiioiiiiiiiiiiiie e s s siieiee e e e e s s sieae e e e e e e s s snntraeeeeeeesennnnnnees
4.1 Coastal Area ManAgEIMENT ACE ........iiiiiiiiiie ittt e s st e e e e ab b et e s s nb e e e e anbreeeeaneee 5
4.2 Dredge @nd Fill LAW. . ... .ueeiieiieieee ettt et s ekt e s et e e e e e s e s e e e e anbe e e e e nees 6
4.3 LOCAI LANA USE PIANS ... .ttt e ekt e s ekt e e et e e e st e e e annbe e e e e nnes 6
4.4 Chapter 7, Tltle 15a of north carolina administrate Code ..........cocuuiiiiiieiiiiii e 7
5. DESCHPLION OF ACHVITIES ...eeitteeiei ittt e e st e e e st b et e e s abe e e e e sabb e e e e aabeeeeesnbbeeeesnbneeeean
5.1 OPEIAtIONS OVEIVIEW ......eiiiiiiitee ittt ettt ettt ettt e e sttt e e s sttt e s et bt e e e aab b et e e anb bt e e e aabbe e e s anbbeeeeasbeeeeennes 11
.2 WBSSEIS .ttt b e h et e e h et e e h b et e e e b b e e e e nbre e e e e 12
LRI o = [ToTo] o (=] £ F O OO PU PP PTPPP 13
5.4 SeiSMIC EQUIPMENT ..o 13
5.5 ECROSOUNGEIS ... ..ottt e e e s et e e e e e s e s e e e e e e e e nnes 14
6. Dates and DUration Of QCTIVILIES ..........cueiiiiiiieie et e e s e e e sn e e e snreeeeaas
7. PO BN Al IMPACES .. ————————
7.1 Impact on Corridors to Ports, Conflicts with Commercial Shipping and Military Operations ............ 15
7.2 Waste, Pollution, and Accidental Spills IMpact ..., 15
7.3 Impacts to Benthic and Archeological RESOUICES ........ccoooeiiie i, 16
7.4 Impacts on Commercial and Recreational FiSNEries.........c..oiiiiiiiiiii e 16
8. MItIGALION MEASUIES ......eiiiiiteie ettt ettt e ettt e oot b et e e ot et e e e aab bt e e e eabb e e e e aabb e e e e aabbeeeesabbeeeesnbneeeaan
8.1 MAITNE MABMIMAIS ..ottt ettt e e ettt e e e bt e e e a kbt e e e e b b et e e anbbe e e s ennbe e e e annbeeeeenees 17
8.1.1 CloSUre Zones and PeIOUS .........eiiiiiiiiiiitiiee ettt sttt ettt e et b e e s abbe e e e abreeeeans 19
8.1.2 Vessel-Based Visual Marine Mammal Mitigation .............cceeeiiiiiieiiiiieee e 21
8.1.3 Passive ACOUSHIC MItIGALION .........iiiiiiiiii ittt et e e et ee e 22
8.1.4 Modeling, Establishment and Monitoring of EXCIUSION ZONES .........ccceeiiiiiiiiiiiiiee e 24
8.1.5 Mitigation during OPEIAtIONS ........ccciiuiiiiiiiiiee ettt e et e e sba e e e sbbe e e e sbaeeeeaas 26
8.1.6 Speed O COUIrSE AILEIALION ......eeiiiiiiiiiiiiie ettt e e e sttt e e e e e s e ababe e e e e e e e e e e nnneeees 27
8.1.7 Power-down, Shut Down and Ramp-Up ProCeAUIES..........c..uueiiiieeiiiiiieie e 27
8.1.8 Procedures for SPeCi@S Of CONCEIM .......uuiiiiiiaiii ittt e e e e e e e e e e eneeeees 30
8.1.9 Time-Area/Speed Restrictions for North Atlantic Right Whales ... 30

8.1.10 COMMUNICALION PTOCEAUIES .....uiiiiiiieiiiie ettt e et e e st e e e e ab e e s et e s s et e e eeaba s eeseannseseras 30



S 0 B Y T T 1 (o g To T Y == ] U (R 30

8.1.12 Vessel-based Visual MONIOMING ........cvuuiiiieeeiiiiiiiie e s s s e e e s s s s ere e e e e e s s snnre e e e e e e e e s e nnenenees 31
8.1.13 Protected Species ObSEIrVEr PrOtOCO! .........ccoiiiiviiieiie et e e e e e e 32
8.1.14 Data Recording & REPOIMING .....cccceiiiiiiiiieiieeeesiitiiee e e e e s s st e e ee e e s s ssantaeereeeeesaannberereaeessannsnnenes 33

S o (T (=] (o1 T PO U PP PP PP P PPPPPPPPPPPPN
O AN o] o 1= o o o7 = O PO PP PO P PP PPPPPN
10.1 BOEM Permit Application for TGS Permit E14-001: ........cccoiiiiiiiiiiiieeiiiiee et 36

10.2 IAGC COMMENTS 10 OCM . euiiiiiiii it e s e e et e st eeaa e s s s et s e sa s sabssan s ebneastasns 75



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 (in®) seismic source array and a 12-km long hydrophone solid streamer




(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 in® 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* 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.




Figure 1. TGS’ 2D proposed seismic survey area in the Mid- and South Planning Areas in the Atlanfic
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




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.




TGS will implement the following coordination measures:

e TGS will provide NCDENR with all vessel call signs, vessel names and the BOEM permit
number prior to commencement of survey operations.

e 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.

e 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.




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.




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.




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




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 Qil 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




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 pre-
determined 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




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.
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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 Il 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 in® 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




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:




1. Assuming seismic operations begin in the 3 quarter of 2015, July 1 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.

/. POTENTIAL IMPACTS

7.1 IMPACT ON CORRIDORS TO PORTS, CONFLICTS WITH COMMERCIAL
SHIPPING AND MILITARY OPERATIONS

All seismic vessels are equipped with AlS 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 Qil Pollution Plan (MARPOL) certification. Furthermore to the certificate requirements, many




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 non-
seafloor 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.




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 Il 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);




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

e an EZ of 799 m for the full 4,808 in* 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

e afull 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 in® 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 ypPa 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.




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
DMA:s, 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).




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,
during a minimum 60-min pre-ramp up clearance period,
during ramp-up periods, after an extended (over 20 min) shutdown period,
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.




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




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 ESA-
listed 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:




e the likely occurrence of marine mammal species or stocks (e.g., presence,
abundance, distribution, and/or density of species);

e 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);

e 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);

e how anticipated individual responses, to individual stressors or anticipated
combinations of stressors, may impact either:

o thelong-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,

e 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 pPa (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 in® array was the larger 5,400 in® 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 in® seismic
array.

The source levels for the 5,400 in® seismic source array (acoustic directional) was predicted

using JASCQO’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




into the AASM. The estimated RL of the 5,400 in® 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 in? seismic source array to NMFS’ standard 180
and 160 dB re 1 pPa (rms) isopleths.

The resulting modeled distances to the 180 dB “exclusion zone” (EZ) and the 160 dB re 1 pPa
(rms) “disturbance zone” (DZ) for cetaceans differed with water depth. EZ distances modeled
for the 5,400 in? 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.

Isopleth (dB re 1 pPa [rms]) Mean modeled distance for the full 5,400 in® array (m")™

180 904

160 6.838

Figure 5. Estimated distance from the full 5,400 in® seismic source array to the NMFS-regulated 160
and 180 dB re 1puPa (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 1uPa (rms)
isopleths was 76-186 m; estimated distance to the 160 dB isopleth was 1,294-3,056 m (all dB re
1 pPa [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.

Isopleth (dB re 1 pPa [rrms]) Mean modeled distance for the single 90 in’ airgun (m*)**

180 126

160 1.486

Figure 6. Estimated mean distance from the 90 in3 single mitigation seismic source to the NMFS-
regulated 160 and 180 dB re 1 pPa (rms) isopleths in the Mid- and South Atlantic Outer Continental
Shelf waters based on results of JASCO Applied Sciences sound modeling.




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:

e Speed or course alterations for marine mammals, provided that doing so will
not compromise safety of the operations.

e 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 power-
down, shut-down, and ramp-up procedures.

e |[nitiation 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:

e [f 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.

e |f 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.

e |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.




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® (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 in® 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® (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:

e it has been visually detected outside of the full-zone EZ;

e it has not been observed for 60-min;

e 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




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 pPa m (rms).
Chronological procedures of a ramp-up process are listed below.

1. Initiate ramp-up procedures by use of the single 90 in® 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.




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 60-
min.

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 uPa-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 pPa-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 in® 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




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 1uPa (rms). The proposed means of
increasing knowledge on marine mammals in the survey area include:




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:

e The foundation for real-time mitigation as required by the permitting
agencies;




e Information necessary to estimate the number of “take” exposures of marine
mammals to seismic operations noise that must and will be reported to
NMFS;

e Information necessary to evaluate the impact of activities authorized by the
IHA on marine mammals;

e 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 pre-
ramp 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




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:

e Vessel speed, position, and activity including seismic status;

e Date, time, and location of each marine mammal sighting relative to the
seismic source(s) and/or array and PSO position;

e Number of marine mammals observed, and group size, sex, and age
categories as possible;

e Observer’s name and method of determining distance to the sighting (e.g.,
naked eye, reticle binoculars, Big Eye binoculars);

e Beaufort sea state, visibility distance, and weather conditions at the time of
observation;

e 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;

e Animal behavioral events (e.g., breach, tail slap) and any unusual behaviors;

e Description of the encounter;

e Duration of encounter; and

e Mitigation action(s) taken.

During the field season, brief summary reports will be provided to NMFS, as required per the
HA.

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:




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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PERMIT FOR GEOPHYSICAL EXPLORATION
FOR MINERAL RESOURCES OR SCIENTIFIC RESEARCH
0N THE QUTER CONTINENTAL SHELF

In consideration of the lems and conditions contained herein and the sethorizalion
presikiall hamebyy, i permit is entered into by and berwesn the Usited Sratea of Americs
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PERMIT NUMBER: _ IMATE:

This pereil is Essued pursuemt to e smharity of the Daer Continental Shell Lands At as
amended, (43 U5, 1351 & aeq ), hereinafier callal ke “Act,” and Title 10 Code of
Federnl Kegalations Parts 251 and 551 (Gealogica! and Geopbosical ([ ) Explorations
af the Cluter Continerdal Shelf).

Paperwark Redustion Act of 1995 [PRA) Statormant This perma refers 1o mloomation collestion
reguirements containgd in 30 CFR Partg 251 and 551 repalatons, The Office of Manogement and Budget
(M H) hi spproend those reporting requirememnts under O3B Control Mumber 1010-0048
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Section I. Authorization
The Government authorizes the permitics to conduct;
X Geophysical exploration for mineral resources as defined in 30 CFR 531.1.

Creophysical scientific research as defined in 30 CFR 551.1. A permit is required for any
geophysical tnvestigation that involves the use of solid or liquid explosives or developing data
and information for proprietary use or sale.

This permit authorizes the permittee to conduct the above geophysical activity during the period from
TED to THID in the following area(s):

I g 1 = . Extensions of
the tme period speclttec] above must be requested m writing. A permit plus extensions fm' activities
willl be limited to a peried of not more than 1 year from the original issuance date of the penmit.
Inspection and reporting of geophysical exploration activities, suspension and cancellation of authority
to conduct exploration or scientific research activities under permit, and penalties and appeals will he
carried out in accordance with 30 CFR 551.8, 551.9, and551.10.

The authority of the Regional Director may be delegated to the Regional Supervisor for Resource
Evaluation for the purposes of this permit.

Section Il. Type(s} of Operations and Technigue(s)

A, The permittee will employ the following type{s) of operations:
20 long offset seismic survey. Using 1 streamer vessel towing

1l streamer and a single source

and will uiilize the following mstruments andfor technigoe(s} in such operations:

SEAL reccrding system and SERCEDL streamers

B. The permittee will conduct all activities in compliance with the terms and conditions of this permit,
including the "Stipulations,” "Special Provisions," and the approved "Application for Permit,"
which are attached 1o and incorporated into this permit,

C. The permitiee will conduct sll geophysical exploration or scientific research activities in
compliance with the Act, the regulations in 30 CFR Parts 251 and 551, and other applicable statutes
and repulations whether such statetes and regulations are enacted, promulgated, issued, or amended
before or after thiz permit i issved, Some of the provisions of 30 CFR Parts 251 and 551 are
restated in this permit for emphasis. However, all of the provisions of 30 CFR Pans 251 and 551
apply to this permit,

Section lll. Reports on Operations

A, The permittes mst submil stanis reports on a hasis in a manner
approved or preseribed by the Regional Supervisor, Resource Evalvation (hereinatier referred to as
Supn:r-.-:sm-] The report must inclede a daily log of operations and a map (preferably oo a scale of

I showing traverse lines according to Burean of Ocean Energy Management

(H.O EM) area and block numbers.
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B, The permittee must submil to the Supervisor & final report within 30 days after the completion of
operations. The final report must contain the fallowing:

1. A deseription of the work perforied and areal extent including number of line miles for 2-D or
high resolution surveys or OCS blocks for 3-D geophysical data acquired;

[

Chart{s), map(s), or plat(s) depicting the areas and blocks in which any exploration or scientific
research activities were conducted, These graphics must clearly indicate the location of the
setivities so that the data produced from the activities can be aceuretely located and identified

3. The dates on which the actual geophysical exploration or seientific research activities were

performed;

4, A narrative summary of eny: (&) hydrocarbon oceurrences or envirenmental hazards ohserved
and (b) adverse effects of the geophysical exploration or scientific research activities on the
enviromment, aguatic life, archaeological resources, or ather uses of the area in which the
activities were conducted;

3, The estimated date on which the processed or interpreted data or information will be available
for inspection by BOEM;

6. A final edited navigation file on suitable storage medium of all data or sample locations in
latitude Tongitude degrees including datum ysed, The navigation for 2D lines should include
line name and locations for the first, last and every tenth SP. For 3D surveyvs, please supply a
navigation file for the acquired track lines that includes the location of the first and last SP
andlor the corner locations for the area scquired. Contact the G&G permitting office for the
specific navigation required for this permitted ectivity, The digital file is 1o be formatted in
standard SEG-F1, TKOOQA P1-90 or other current, standard industry format, coded in ASCIL
A printed data Esting and a format statement are to be included;

7. Identification of geocentric ellipsoid (NAD 27 or NAD E3) used gs a reference for the data or
sample locations; and

8. Such other descriptions of the activities conducted as may be specificd by the Supervisor,

C. The last status report and the final report can be combined into one report.

Section V. Submission, Inspection, an I ophysical Data and Information

A. The permiree must notify the Supervisor, in writing, when the permities has completed the initial
processing and interpretation of any geophysical data and information collected under an
exploration permit or a scientific research permit that involves developing data and information for
proprietary use or sale. If the Supervisor asks if the permittee haz further processed or interpreted
any geophysical data and information collected under a pennit, the permifice must respond within
30 days, [If further processing of the data and information is condueted, it is the responsibility of
the permittee to keep the most current resulling products evailable in the cvent the Supervisor
requests the current status of data processing. At any time within 10 years afier receiving
nuoiification of the compietion of the aequisition activites conducted under the permit, the
Supervizor may request that the permittee submit for inspection and possible retention all or part of
the geophysical data, processed peophysical information, and interpreted peophysical information.
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B. The Supervisor will have the right to inspect and select the geophysical data, processed geophysical
information, or interpreted geophysical information. This inspection will be performed on the
permittee’s premises unless the Supervisor requests that the permities submit the data or
information to the Supervizor for inspection. Such submission must be within 30 days following
the receipt of the Supervisor's request unless the Supervisor authorizes a later delivery date. [f the
inspection iz done on the permittee’s premises, the permiltes must submit the geophysical data or
information selected within 30 days following receipt of the Supervisor's request, unless the
Supervisor authorizes a longer period of lime for delivery. The data or information requested for
ingpevtion or selected by the Supervisor must be submirted regardless of whether the permittee and
the Government have or have not concluded an agreement for reimbursement. 11 the Supervisor
decides to retain all or a portion of the geophysical data or information, the Supervisor will notify
the permittee, in writing, of this decizion.

C. Inthe event that a third party obtains geophysical data, processed geophysical information, or
interpreted geophysical information from a permitiee, or from another third party, by sale, trade,
license agreement, or other means:

1. The third party recipient of the data and information assumes the obligations under this section
except for notification of initial processing and interpretation of the data and information and is
aubject to the penalty provisions of 30 CFR Part 550, Subpart N; and

2. A permittee or third party that sells, lrades, licenses, or otherwise provides the data and
information to & third party must advise the reciplent, in writing, that accepting these
obligations is a condition precedent of the sale, trade, license, or other agreement; and

3. Except for license agreements, a permities of third pany that seils, trades, or otherwise provides
data and information to 2 thivd party must advise the Supervisor in writing within 30 days of the
sale, trade, or other agreement, including the identity of the recipient of the data and
information; or

4. With regard to license agrecments, a permittee or third party that licenses data and information
to a third party, within 30 days of a request by the Supervisor, must advise the Supervisor, in
writing, of the license agreement, mcluding the identity of the recipient of the data and
information.

. Each submission of geophysical data, processed geophysical information, and interpreted
geophysical information must contain, unless otherwise specified by the Superviser, the following:

I, Anaceurate and complele record of each geophysical survey conducted under the permit,
including digital navigational data and final location maps of all surveys;

2. All seismic data developed under a permit presented in a format and of a quality suitshle for
PrOCESSIng;

3. Processed geophysical information derived from setsmic date with exiraneous signals and
interference removed, presented in a format and of a quality suitable for interpretive
cvaluation, reflecting state-of-the-art processing techmiques; and

4. Ohher geopliysical dats, processed geophysical information, and interpresed geophysical
information obtained from, but not limited to, shallow and deep subbottom profiles,
bathymetry, side-scan sonar, gravity, magnetic, and electrical surveys, and special studies such
s refraction, shear wave, and velocity susveys,
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Section V. Reimbursement to Permittees

A, After the delivery of geophysical data, processed geophysical information, and interprered

.

peophysical information requested by the Supervisor in accosdance with subsection IV of this
permit, and upon receipt of & reguest for reimbursement and a determination by BOEM that the
requested reimbursement 15 proper, BOEM will reimburse the permittee or third party for the
reasonahble costs of reproducing the submitted data and information at the permittee’s or thind pariy's
lowest rate or 2 the lowest commercial reie established in the area, wiochever 15 less.

If the procesging wes in a form and manner other than that used in the normal conduet of the
permittes's business at BOEM s request, BOEM will reimburse the permittee or third party for the
reasonable cosis of processing or reprocessing such dala. Requests for reimbursement must identify
processing cosis separate from acqguisition costs,

The permittee or third party will not be reimbursed for the costs of acguiring or interpreting
geophysical information.

Data and mformation required under section IY.0. 1, of this permil are not considered to be
geophysical data or processed geophysical information and must be provided by the permittes at no
cost fo the Govemment.

Section V1. Disclosure of Data and Information to the Public

AL

BOEM will make data and information subamitted by a permittes gvailable in eccordance with the
requirements and subject 1o the limitations of the Freedom of Informasion Act (5 LLS.C. 552) and
the implementing regulations {43 CFR Part 2), the requirements of the Act, and the regulations
contained in 30 CFR Parts 250 and 550 (il and Gas and Sulphur Operations in the Chater
Continental Shelf}, 30 CFR Parts 251 and 551, and 30 CFR Parts 252 and 552 {Outer Continental
Shelf (OCS) il and Gas Informeanion Program).

Except as specified in this section, or Sectdon VI, or in 30 CFR Parts 250, 252, 550, ard 552, no
data or information determined by BOEM or the Bureav of Safety and Environmental Enforcement
to e exempt from public disclosure under subsection A of this scetion will be provided to any
affected State or be made available to the executive of any affected local government or to the
public, unless the permittee or third party and all persons to whom such permittee has sold, traded,
or licensed the data or information under promise of confidentiality agree (o such an action.

. Creophysical data and processed or interpreted geophysical information submitted under a permit,

and retained by BOEM, will be disclosed as follows:

1. Except for deep stratigraphic tests, BOEM will make available to the public geophysical data
50 vears after the date of issuance of the permit under which the data were collected (see 30
CFR 55112 (a) (b} {c) and (d)}.

2. E=xcept for deep stratigraphic tests, BOEM will make available te the public processed
genphysical information and interpreted peophyvsical information 25 vears afier the daie of
issuance of the penmt under which the onginal data were collected (zee 30 CFR 551.12(a), (b),
() and {d)).

3. BOEM will make available to the public all geophysical data and information and geophysical
interpretations related to a deep stratigeaphic test, at the earlier of the following rmes: (a) 235
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years after the completion of the test, or (h) for a lease sale held afier the test well is completed,
6} calendar days after the Department of the Interior executes the first lease for a block, any
part of which is within 50 geographic miles {92.6 kilometers) of the site of the completed test,

. Allline-specific preplot or postplot plat(s), and navigation tapes, including bui not limited to
sedsmic survey traverses and shotpoint locations, submitted as a requirement of 30 CFR 251.7,
551.7 or 55112, will be considered s "PROPRIETARY INFORMATION." Such information will
not be made available to the public without the consent of the permitiee for a period of 25 vears
from the date of issuance of the permit, unless the Director, BOEM, determines that carlier release
is necessary for the proper development of the area permitted.

E. All other information submitted as a requirement of 30 CFR 551.8 and determined by BOEM to be
exempl from public disclosure will be considered 25 "PROPRIETARY." Such data and information
will not be made available to the public withoot the consent of the permittes for a period of up to 23
vears from the date of issuance of the permit as addressed in 30 CFR 551,14, unless the Director,
BOEM, determines that carlier release is necessary for the proper development of the area
permitted. The executed permit will be considered as "PROPRIETARY" except the public
information copy which will be available to the public upon request.

F. The identities of third party recipients of data and information collected under a permit will be kept
confidential. The identities will not be released unless the permittee and the third parties agree to
the disclosure.

Section VII. Disclosure to Independent Contractors

BOEM reserves the right to discloge eny data or information acquired from a permitles (o an
independent contractor or agent for the purpose of reproducing, processing, reprocessing, or
interpreting sech data or information, When practicable, BOEM will advise the permittee who
provided the data or information of intent to diselose the data or information to an independent
contractor or agent. BOEM s notice of mtent will afford the permittee a period of not less than §
working days within which to comment on the intended action. When BOEM so advises a permittee of
the intent to disclose data or information Lo an independent contractor or agent, all ather owners of such
data or information will be deemed to have been notified of BOEM's intent. Prior to any such
disclosure, the contractor or agent will be reguired to execute a written commitment not to sell, trade,
license, or disclose any data or information to anvone without the express consent of BOEM,

Section VIN. Sharing of Information with Affected States

A, At the time of soliciting nominations for the leasing of lands within 3 peographic miles of the
seaward boundary of any coastal State, BOEM, pursuant to the provisions of 30 CFR Parts 252.7
352.7 and subsections 8(g) and 26(e) (43 US.C. 1337(g) and 1352(2}) of the Act, will provide the
Governor of the State (or the Govemnor's designated representative) the following information that
has been acquired by BOEM on such lands proposed to be offered for leasing;

Lo Al information on the geographical, geological, and ecological characteristics of the areas and
regions proposed 1o be offered for leasing;

2. An estinnate of the ofl and gas reserves in the area proposed for leasing; and
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3. An identification of any field, peclogical structure, or trap located within 3 miles of the seaward
boundary of the State.

B. After the ime of receipt of nomunattons for any area of the OCS within 3 geographic miles of the
seaward boundary of any coastal State and Area Identification in accordance with the provisions of
Subparta [ and E of 30 CFR Part 556, BOEM, in consultation with the Governor of the State {or
the Governor's designated representative), will determing whether any tracts being piven further
consideration for leasing may contain one or more oil or gas reservoirs underlying both the OCS
amd Jands subject to the jurisdiction of the State,

C. At any time prior to a sale, information acquired by BOEM that pentains to the identification of
potential and/or proven common hydrocarbon-bearing areas within 3 geographic miles of the
seaward boundary of any such State will be shared, upon request by the Governor and pursuant io
the provisions of 30 CFR Partz 252.7 and 552.7 and subsections B(g) and 26(c) of the Act, with the
Governor of such State (or the Governor's desipnated representative ).

M. Knowledpe obtained by a State official who receives information under subsections A, B, and C of
this section will be subject to the requirements and limitations of the Act and the regulations
contzined in 30 CFR Parts 250, 251, 252, 550, 551, and 552,

Section DX. Permit Modifications

The Department will have the right at any time to modify or amend any provisions of this permit,
except that the Department will not have such right with respect to the provigions of Sections VI, VI,
and V1[I hereof, unless required by an Act of Congress,

IN WITNESS WHEREOF the parties have executed thiz permil and it will be effective as of the date of
signature by the Superizor.

PERMITTEE: THE UNITED STATES OF AMERICA.:
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ol Permitiee)
e

f —————

(Signature of Regional Supervisor)

_Gabriel Rolland ] o
{Type or Print Name of Permittee) (Type or Print Name of Reglonal Supervisor)

Marine Bcoguisition QC Bpecialist

(Title) {Date) o
03-18-14
(Iyate)
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OMB Control Number: 1010-0048
OME Approval Expires: 1/31/15

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF OCEAN ENERGY MANAGEMENT

Atlantic OCS Reglon
{insert Approprinte Regional Office)

Requirements for Geological and Geophysical Explorations
or Scientific Research on the Outer Continental Shelf

Application for Permit to Conduct Geological or Geophysical
Exploration for Mineral Resources or Scientific Research

on the Quter Continental Shelf
(Attac et 1)

Nonexclusive Use Agreement for Scientific Research
{Attachmaent 2)

SUBMIT: Original plus three copies, totaling four copies, whick include one digital copy and one public
information copy (all with original signaiures).

Paperwork Reduction Act of 1995 (PRA) Statement: The PRA (44 U.5.C. 350] et s=q.) requires
us to inform vou thet the Bureaw of Ocean Energy Management (BOEM) collects this information 1o
evaluate applications for permits 0 conduct pre-lease exploration offshore and to monitor activities of
scientific research conducted under notices. BOEM uses the mformation o ensure there is no
environmental degradation, personnel harm, damage to historical or culroral sites, or interference with
ather uses. Responses are mandatory or to obtain or retain a benefit, Proprietary information is protected
in accordance with standards established by the Federal Oil and Gas Rovalty Moanagement Act of 1952
{30 1.5.C. 1733), the Freedom of Information Act (5 1.S.C. 552(1), (4)), and Department regulations {43
CFR 2. An agency may not conduct or sponser, and a person is not required to respond to, a collection
of information unless it displays a cumently valid Office of Management and Budget control number.
The reporting burden for this form is estimated w average 3 hours per response, including the time for
reviewing instructions, gathering and maintaining data, and completing and reviewing the form. Diirect
comments regarding the burden estimate or any other aspect of this form to the Information Collection
Clearance Officer, Bureau of Og#an Energy Management, 181 Flden Sireet, Hemdon, YA 20170,
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UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF OCEAN ENERGY MANAGEMENT

REQUIREMENTS FOR GECLOGICAL AND GEOPHYSICAL EXPLORATIONS
OR SCIENTIFIC RESEARCH ON THE OUTER CONTINENTAL SHELF

Authority

¥ ou must perforin all geological and geophysical explorations or scientific rescarch activities awthorized
and condueted in the Cuter Continental Shelf (OCS) according to the OCS Lands Act, 30 CFR Parts 251,
551, and other applicable Federal statutes and regulations, and amendments thereto,

General Requirements of Permits and Notices

You must conduct geclogical and geophysical activities for mineral exploration or scientific research activities
authorized under 30 CFR Parts 251 and 551 =0 that those activities do not:

Interfere with or endanger operations under any lease or right-of-way or permit issued or maintained
pursuant 1o the OCS Lands Act;

Cauge harm or damage to aquatic life or to the marine, coastal, or human enviromment:

Cause pollution;

Create hazardous or unsafe conditions;

Unreasonably interfere with or harm other uses of the area; or

Disturh archacological resonrces,

=

mmoaw

Any person conducting geological or geophysical activites for mineral exploration or scientific resesrch under
30 CFR Tarts 251 and 551 must immediately report to the Director, BOEM:

A Detection of hydrocarbon occurrences;

BE. Ercounters of environmental hazards that constitate an imminent threat 1o human sctivity; or

. Activitics that adversely affect the environment, aquatic life, archaeological resources, or other uses of
ihe area in which the exploration or scientific research activities are conducted.

Any person conducting shallow or deep stratigraphic test drilling activities under a permit for mineral
exploration or scientific research under 30 CFR Parts 251 and 551 must wtilize the best availahle and safest

iechrologies that BOEM determines to be cconomically feasible.
The avthorization that BOEM grants you under 30 CFR Parts 251 and 551 to conduct geological and

geophysical explorations for minerals or for scientific research does not confer a right to any discovered oil,
gas, or other minerals, or (o a lease under the OCS Lands Act,
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Time Restriction for Permits and Notices

Permitted activities approved for a specified period, including requests for extensions, and activities under &
notice may not exceed | year.

Geological and Geophysical Activities Requiring Permits and Notices

Geological and Geophysical Explorations for Mineral Resources

You may not cenduct geological and geophysical explorations for mineral respurces in the OCS without
an approved permit uiless you conduct such activities pursuant fo a lease wsoued or maintained under the
OC8 Lands Act. You must obain separate permits for either geological or geophysical explorations for
mineral resources. [f BOEM disapproves an application, the statement of rejection will state the reasons
for the denial and will advise the applicant of those changes needed to obtain approval,

Geological and Geophysical Scientific Research

You may not conduct geological and geophysical scientific rescarch related fo oil, pas, and sulphur in the
OCS without en approved application for permit or filing of a notice, You must obiain separale permits
for peological and geophysical scientific research that involves the use of solid or liguid explozives or the
drilling of a deep stratigraphic test. W BOEM disapproves an application for pecmil, the statement of
rejection will state the reasons for the dendal and will advise the applicant of the changes needed to obiain

approval,

W ou must file a notice with the BOEM at least 60 days before you begin scientific research not requiring
a permit. We may inform you of all environmentzl laws and regulations pertaining to the OOCS.

Information Required for Permits

Each applicant for a permit must complete e applicable sections of the Application tor Permit

(Attachment 1) and must inclede a peblic-information, page-size plat(s) showing the location of the proposed
area of activity (Section B.2 or C.2). In addition, each applicant for a geological or geophysical permit must
submit the appropriate attachment to section I of the application. This mcludes a detailed map of the
proposed activity for Section DU (Geological Application) or Section 1,12 (Geophyzical Application), Only
applicants fior o notiee of scientific research must complete a Nonexclusive Use Apreement {Attachment 2.

The information provided on the Application for Permit (excluding section 1) and on the Nonexclusive Use
Agrecment, incheding continuation sheets and the page-size plat(s), i considered NON-PROPRIETARY
INFORMATION, These non-proprietary portions of the application constinate the “public information’” copy
of Form BOEM-0327 and with the executed permit will be available to the public upon request.

The information listed in section D is considered PROPRIETARY INFORMATION and vou should NOT
attach it to the public information copy. BOEM will not make this information available to the public
without the consent of the potential permittee or for a period mandated by law or regulatien. However,
BOEM may determine that earlier release is necessary for the proper development of the area permitied,
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Modifications to Approved Permits

The BOEM Regional Supervisor must spprove any modification 1o the permitted operations,

Filing Locations for Permits to Conduct Explorations for Mineral
Resources and for Permits or Notices to Conduct Scientific Research

File each notice or application fior 2 permit with an original plus three copies, totzling four copies, which
include one digital copy and one public information copy {all with original signaiures) ai the following
locations at least 60 days before vou begin operations:

A, For the OCS off the State of Alaska:

Fegional Supervisor for Resource Evaluation
Bureaw of Ocean Energy Management
Alaska OCS Region

3801 Centerpoint Drive

Suite #3504

Anchorage, Alaska 99503-5823

B. For the OCS in the Gulf of Mexico and oft the Atdantic Coast;

Regional Supervisor for Resource Evaluation
Burean of Ocean Energy Management

Gulf of Mexico OCS Region

1201 Elmwiood Park Boulevard

Mew Orleans, Louisiana 701 23-2394

C. For the OCS off the States of California, Oregon, Washington, or Hawaii:

Regional Supervisor, Office of Strategic Resources
Buresu of Ocean Energy Management

Pacific OCS Region

TT0 Paseo Camarillo

Carnarille, California 9301 0-6092
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Attachment 1

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF OCEAN ENERGY MANAGEMENT

Atlantic QOCS Region
(Insert Appropriate Regional Office)

APPLICATION FOR PERMIT TO CONDUCT GEOLOGICAL OR GEOPHYSICAL
EXPLORATION FOR MINERAL RESOURCES OR SCIENTIFIC RESEARCH
ON THE QUTER CONTINENTAL SHELF

(Section 11, Outer Continental Shelf Lands Act of August 7, 1953, 25 amended on September 18, 1978,
by Public Law 95-372, 92 Statute 629, 43 U,5.C. 1340; and 30 CFR. Parts 251 and 551)

Mame of Applicant
104581 Clay Road
Mumber and Sireet

Houston, TX 77043
City, State, and Zip Code

Application is made for the following activity: {check one)
Creological exploration for mineral resources
Creolegical scientific rescarch
®  Geophyaical exploration for mineral resources

Geophysical scientific research

Submit: Onginal plus three copies, toteling four copies, which include one digital copy, and one public
information copy,

To be completed by BOEM

Permit Mumber: - Date:
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A, General Infoermation

I The activity will be conducted by:

o TED For —
Service Company Name Purchaser(s) of the Tata
= 10451 Clay Read
Address Address
TRD Houston, TX 77043
Cliry, State, Zip Citw, State, Zip
8D 713-860-2122 ~
Telephone/FAX Numbers Telephone/FAX Numbers
= @abriel .Rolland®Tas. com
E-Mail Address E-Mail Address
2. The purpase of the activity is: X Mineral cxploration

Scientific research

3. Deseribe your proposed survey activities (ie., vessel use, benthic impacts, acoustic sources, etc)
and deseribe the environmental effects of the proposed activity, meluding potential adverse effects
on marine life Describe what steps are planned to minimize these adverse effects (mitigation
measures). For example: 13 Potential Effect; Excessive sound level Mitigation; Soft Start,
MMOs, mammal exclusion zone or 2) Potential Effect; Bottom disturhance; Mitigation; ROV
deploymentiretrieval of bottom nodes) (use confiruation sheets as necessary or provide s separate
attachment):

Minimy 1 Ff - = 1 . £, -

_adverse effects, P80 operators apd FAM will be implemented,
The P50 and PAM standards will be ag per new Atlantic guidelines

4. The expected commencement date is: TED, dependent on I¥A & EA Assessnents

The expected completion date is: T80, dependent permit izaue dake

5, The name of the individual{s) in charge of the field operation is:
Gabriel Rollanpd

May be contacted an
10451 Clay Boad, Houston, TH 77043 USA

Telephone (Localyg3g-205 2087 (Marine) Ti3-380-2132 ) -

BEmail Addeess: @abric]  BollandsTes. som Radio call sipn
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6. The vessel{s) to be used in the operation is (are):

Name (s) Registry Mumber(s} Registered owners)
TED

7. The port from which the vessel(s) will operate is: _TRD

8. Brefly describe the navigabion sysiem {vessel navigation only);
LGRS

B. Complete for Geological Exploration for Mineral Resources or
Geological Scientific Research

1. The type of operation{s) to be emploved 18! (check one)

{a) Deep stratigraphic test, or
{lx) Shallow stratipgraphic fest with proposed total depth of o
ic (rther .

2. Attach a page-zsize plat showing: 1) The generalized proposed location for each test, where
appropriate, 4 polyeon enclosing the tes sites may be used, 2) BOEM protraction areas;
coastline; point of reference; 3) Thstance and direction from a point of reference to area of

activity,

C. Complete for Geophysical Exploration for Mineral Resources or
Geophysical Scientific Research

1. The type(s) of operationis) to be emploved is (are):
a) Acguisition method (OBMN, OBC, Streamer)st reamar
b}y Type of acquizsition: (High Resolution Seismic, 2D Seismic, 3D Seismic, gravily, magnebic,
CSEM, ete.)

20 S=ismic

2. Antach a page-size plat showing:
a) The generalized proposed location of the activity with a representative polygon,
b} BOEM protraction areas; coastline; point of reference,
¢) Distence and direction from a point of reference to area of activity,

3. List all energy source rypes to be uzed in the operation(z): (Air gun, air gun array(s), sub-botlom
profiler, sparker, towed dipole, side scan sonar, ete.).
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Air gun arrays

4. Explosive charges will _-;'1'“ not _ % beused. IMapplicable, indicate the l}'_pc of

explosive and maximom charge size (in pounds) to be used:

Iype_ Poutds Equivalent Pounds of TNT

D. Proprietary Information Attachments

Use the appropriate form on page 9 for a “geological™ permil application or the form on page 11 fora
“geophysical” permil application. Yeu must submit a separate Form BOEM-0327 to apply for each

genlogical or geophysical permit,

E. Certification

T hereby certify thet foregoing and attached information are troe and correct,

Print Name:gsbrie]l Rolland

SIGNED i ] DATEg3-17-314

TITLE n.;ﬁ::

COMPANY NAME: Tg=

TO BE COMPLETED BY BOEM

Permit No. Assigned by Date
of BOEM

This application is hereby:

a __ Accepred
I, Returned for reasons in the attached
SIGMED _ TITLE Reponal Supervisor  DATE
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Section D Proprietary Information Attachment
Required for an Application for Geological Permit

1. Deseription of proposed coring, drilling or sampling method. Include heat flow messurements and
depth of penetration.

2 Desgription of coring, drilling or sampling equipment 1o be used:

3. List proposed coring, drlling or sampie location(s) with their latinede and longitde coordinates and
the total mumber of samples to be acquired. These locations may be sent digitally ona CD. (Atach
separate page if necessary

5. Method of sample storage, and handling:

6. Liat each test to be conducted on the samples with a brief description of its objective:

T. Estimated date on which samples, logs, and analyzed andior processed data will be resdy for
Tspcion:
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Anach map(s), plat(s), and chart(s) (preferably at a scale of 1:250,000) and/or an electronic version of
same showing latitude and longitude, scale, protraction arcas, specific block numbers, and specific
sample location{s) in latimde(s) and longitude(s) for each of the proposed sample site(s). The map,
plat or chart should be submitted at a sufficient size and scale to make out il details of the activitias
shown. Along with the hardeopy map, submil on CD, the ArcGIS shape files needed to reproduce the

map of the proposed sample site(s) including individual site names in the anrdbute tahle,
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Section D Proprietary Information Attachment
Required for an Application for Geophysical Permit

1. Detailed narrative, modeling of sound propagation, and visual description of the energy source(s) and
atreamer(s) (receiving armray) pleasce aee encloged narrative for scurce and streamer.

2, Atach a map view diagran 1o demonstrate vessel(s) source and receiver(s) configuration. Label each
wvessel indicating its function and include the dimensions of streamner(s), tow Osh, ete. Indicaie the
number of chase and alternale vessels to be used.

See map viaw ri!dgr'.ﬂ.u:

Humber of chase vessels are TBD

3 List each energy source (o he used {e.g., airgun, airgun array(s), sparker, towed dipole, side scan
sonar, gub bottom profiler, etc.). Indicate the source’s manufacturer, model, total energy output per

itnpulse in dB (RMS), peak to peak in db, frequency in Hz (if applicable) ete.

Energy Sowrce | Manufacturer Model | Gun Taotal Encrgy Tuotal |Frcqucn¢}'
Size {cu. | Output Peak 1o Energy (Hz-kHz
in.) Peak in db, Output rms. | range)

Amnp, efc. i db
Lir gun array Soders G-quniI| 4spe | 262 db re 240 db re 0-125 Hz
1 mabFa at 1Im |1 muPa & 1my

4. Shot (energy pulse) frequency per linear mile (statute]):
Lpproximately 64 snergy pulees per linear mile

L

Towing depth {ft/m) of the energy source:
T meters [(+/-1 meter] o

6. Towing depth (ft/m) of the receiver{s):

9 maters {(+/=1 metar)

T. CSEM. OBN, Magnetotelluric, and OBC surveys: Deseribe the node deployment and retrieval
procedures, Indicate the location (latitude and longitude coordinates), number and spacing of any
ocean bottom receivers, cables, and anchors. 1f anchors will not be retrieved, provide their physical
composition and rate of decomposition. Location data may be submitted digitally on a CI {(aitach

separate page if necessary).
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8. Navigation/positioning system or method used to position shotpoint lecations and or ocean hottom

FECEIVETS:
DGES for wvessels, RGPE for front/tail bucyvs & Sonardyne SIPS 2

9. Proposed areal extent (blocks) for 3D surveys or intal member of line miles proposed for 20 or high
resolution SEFVeY: 34,478 miles of 20 data

10, Provide the company identification name of the proposed survey (e.g. Deep Six Survey). Listall
proposed inifial and final processed data sets that will result from acquisition under this activity (e.g.
313 Time Migration processed as Kirchhoff Depth Migration, Wave Equation Migration, etc),

_Atlantic East Coast 20 Survey

Rovorge Tims and Eirchhoff Depth Micoration o

11.

Estimated date (month and year) on which initial and final processing will be available for all
proposed processed data sets:

12 months after survey completion

12. Avtach map(s), platis), and chart{s) {preferably at a scale of 1:250,000) and an electronie version of
same showing latitude and longitude, scale, specific protraction areas, block numbers. The map, plat
ar chart should be submitted at a sufficient size and scale to make out all details of the activities
shown, For 20 data acquisition provide specific track lines with line identifications with the todal
number of line miles proposed or a representative polygon and total number of blocks for 3D surveys,
Alomg with the hardcopy map, submit oo CD, the necessary Arc(lS shape files w0 reproduce the map
for 2D track lines including individual line names in the attribute table. For 3D surveys provide a
representative polygon as an ArcGIS skape fle.
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GUNDALF array modelling suite - Array report

Gundalf revision AIRS.1¢, Date 2013-04-30, Epoch 2012-10-12

Thu Mar 20 204028 W. Europe Standard Tie 2014 (Jan Langhammer)

This report is copyright Oakowood Computing Associates [, 2002-, The report & automatically generated using GUNDALF and it
may be freely distributed in whole or in part provided it retains copyright identifiers.

Report pre-amble

Author: Jan Langharmmer
Author Organisation: TGS

Contents

= Aray cemres and tining

* Signature characteristics

. . | .
* Drop-oul characieniics

* Joventory usass

Phivsical parameiers

Gundalf calibrati ks

-

Signature filtering policy

For marine environmental noise reports, Gundalf performs no signature fillering other than that mherent in modeling at a sampk:
interval small enough to simulate an airgun array signature at fequencies up o 100kH=

For all other kinds of reports, Gundalf performs filtering n this order-

* [{a pre-conditioning filter i chesen, for example, an nstrument response, it s applied at the modelng sample interval.

* [fthe output sample interval is larger than the modeling sample interval Gundalf applies appropriate anti-alias lering, (This
can b lumed off & the ovent that anti-alias Elering s chuded i the pre-conditioning fiker, & which case Gundalfwill ksue o
WalIming,

* Finally, Gundalf applies the chosen set of post-filters, 0, Wiener and band-pass fitering as specified, at the output sample
interval. [f none are specified, {often known as unfitered), only the above anti-alins and/or pre-conditioning are applied.

In reports, when fikers are appled. they are applied to the notional sources first so that signatures, directivity plots and spectra are all
filtered consistertly. The abbreviation muPa & wed for microPascal throughout.

Finally note that modelied signatures abways begin at time zero for reasons of causality.




Anti-alias and pre-condition filtering

In this case, no pre-conditioning filter has been applied.
In this case, an anti-akas filkler has been applied with the following parameters -

High-cut, 75 % Nyvquist; Skpe, 72 db/oct;

Post filtering

Details of the post-filiering used in this report follow. Post filters are appiied at the ouput sample interval after any pre-conditioning
and anti-alias fiters have been applied.

Q filtering

No Q filering performed.
Wiener filte ring

Mo Wiener fitering performed.
Band-pass filtering

Signatures were band-passed Oitercd using the follbwing parameters:-
Filer file :dfsv_0-0 128-72.ik

The amplitude spectrum of the band-pass filler used is shown below.
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Some notes on the modelling algorithm

The Gundalf airgun modelling engine is the end-product of 15 years of state of the ant research. Tt takes fill account of all air-mm
interactions including interactions between sub-arrays. No assumptions of lincar superposition are made. This means that if vou move
sub-arrays closer together, the far-field sigrature will change. The effect & noticeable even when sub-arrays are separated by as
much as 10m

The engine is capable of modelling airgun chusters right down to the “super-foam' region where the bubbles themselves colide and
distort. It has been calibrated against both singke and chustered guns for a number of different gun types wnder biboratory condiiions
and accurately predicts peak to peak and primary to bubble parameters across a very wide range of operating conditions,

In many cases, the predicied signatures are good enough to be used directly i signature decornvolution procedures.

Array summary

The following table lists the statistics for the amay quoted in various commonly used units for convenience. Note that the ms value is
computed over the entire modelled signature. Conservative error bounds for the main signature characteristics of peak to peak,
primary to bubble and bubble period are abo shown, These represent 95% confidence intervals for the Gundalf model against its
calibration data.

|__ ) ) An‘nj.-pamnmttr ” - Armay value . B _"




Wumber of guns || 40 |
Total vohume (cu.in). [ 4808.0 ( 78.8 litres) |I
L Peak t peak in bar-m. 126 +/- 1.04 ( 12.6 +/- 0.104 MPa, ~ 262 db re | muPa. at Tm.)jf
Zero to peak in bar-m. 7.8 5.78 MPa, 255 dbre | muPa. at 1m.)
RMS pressure in bar-m. 971 (0,971 MPa, 240 db re | muPa. at [m.) |
Primary to bubble (peak to peak) 155 +-4.13 I
_ Bubble period to first peak (5.) 0.072 +- 0.015]
Maximum spectral ripple (dB): 10.0 - 50.0 H.-:.| 7.45
Mlaximum spectral vale (dB): 10.0 - 50.0 Hz. 216 I
Average spectral value (dB): 10.0 - 50.0 Hz. | 214
Total acoustic energy (Joules) 448236.8
[ Total acoustic efficiency (%) 412

Array geometry and gun contribution

The following table lists all the guns modelled in the array along with their characteristics. The bst column is completed only if the
array has achully been modelled during the interactive session and contains the approximate contribution of that gun as a perceniage
of the peak to peak amplitude of'the whole armay. Please note the following:-

* The peak to peak varkes only as the cube root of the volume for the same gun type so that cven small guns contribute
significantly. This s particularly relevant io drop-out analysis.

* The peak 1o peak can also be depressed due to chstering effects as reported by Strandenes and Vaage (1992), "Signatures
from chustered airguns™, First Break, 10(8).

Jﬂﬂn " Pressure {psi) " Volume {cuin) ” Type " X {m.} || v (m.) ||zl:m.) " delay (s.) ]sub-amy ” p-p contrib {pet.) ]
L1 20000 60.0 G-GUN || 0.000 |[-12.400 |[7.000] 000000 [ 1 | 2.2

2 2000.0 60.0 G-GUN | 0.000 |-11.600 ||7.000] 0.00000 1 DROPPED OUT
3 2000.0 60.0 G-GUN || 3.000 | -12.400 | 7.000| 0.00000 | 20

4 20000 | 600  [[G-GUN| 3.000 [-11.600]7.000] oovooo | 1 | 20 |
5 20000 700 | G-GUN || 5.000 | -12.000 |7.000| 0.00000 1| 2.0

6 | 20000 | 2500 | G-GUN] 7.000 [-12.400 [7.000] 000000 | | 3
7 | 20000 250.0 G-GUN [ 7.000 [[-11.600 |[7.000] 0.00000 1 3.3

8 2000.0 22.0 G-GUN || 9.000 |[-12.000 |[7.000] 0.00000 1 .4

9 2000.0 250.0 G-GUN | 11.000 | -12.400 | 7.000| 0.00000 | 1 37

10 2000.0 250.0 G-GUN || 11.000 [ -11.600 | 7.000{ 000000 | 1 DROPPED OUT
11 2000.0 90.0 || G-GUN | 14.000 || -12.400 [7.000] 000000 | 1 | 23
| 12 2000.0 90.0 | G-GUN || 14.000 || -11.600 [7.000| 000000 | 1 | 23
[13] 20000 60.0 G-GUN || 0.000 | -4.400 [[7.000] 000000 | 2 23

14 [ 20000 600  ||G-GUN || 0.000 || -3.600 ||7.000] 0.00000 2 DROPPED OUT
15 2000.0 600  ||G-GUN| 3.000 | -4.400 |7.000] 0.00000 2 2.0

16 | 20000 60.0 G-GUN || 3.000 | -3.600 [7.000] 000000 || 2 2.0

17 ][ 20000 700  |[G-GUN| 5000 | -4000 [7000] 000000 | 2 | 22
Ti' 20000 | 2500 |[G-GUN [ 7.000 || -4.400 “?.uuﬂ| 0.00000 || 2 | 34




L L | ] 1L |

19 20000 | 2500 G-GUN || 7.000 || -3.600 | 7.000) 0.00000 2 34

20 20000 | 220 G-GUN |[ 9.000 || -4.000 |7.000]] 0.00000 2 1.4

21 | 20000 250.0 G-GUN || 11.000 | -4.400 || 7.000]/ 0.00000 2 3.8 |
2| 20000 2500 || G-GUN][11.000] -3.600 [7.000] 0.00000 | 2 | DROPPEDOUT |
23 20000 | 900  /G-GUN [[14.000] -4.400 [7.000] 0.00000 2 2.4

24 || 20000 90.0 G=GUN || 14.000 | -3.600 | 7.000 || 0.00000 2 2.4

[25 | 20000 600 || G-GUN][ 0.000 | 3.600 |[7.000] 000000 || 3 | 23

26 || 2000.0 600 ||G-GUN| 0.000 || 4400 [[7.000] 0.00000 | 3 | DROPPEDOUT |
27 20000 || 600 G-GUN || 3.000 || 3.600 | 7.000) 0.00000 | 3 2.0

28 2000.0 —|:__|5u_n G-GUN || 3.000 | 4.400 |7.000) 0.00000 || 3 | 2.0

29 2000.0 70.0 G-GUN || 5.000 || 4.000 |[7.000{ 0.00000 3 2.2

30 | 20000 250.0 G-GUN | 7.000 || 3.600 |[7.000] 0.00000 3 34

(31 20000 2500 | G-GUN | 7.000 | 4400 [7.000] 000000 | 3 || 34 |
[ 32 2000.0 600 | G-GUN | 0.000 || 11.600 |7.000) 0.00000 | 3 | 22
33 20000 | 60.0 G-GUN || 0.000 || 12.400 |[7.000 | 0.00000 3 || DROPPED OUT
34 0000 || 220 G-GUN || 9.000 || 4.000 [7.000] 0.00000 3 1.4

35 2000.0 250.0 G-GUN [ 11.000| 3.600 [7.000] 0.00000 3 38

|36 [ 20000 600 |[G-GUN | 3.000 | 11.600 [7.000] 0.00000 3 2.0 |
37 | 20000 250.0 G-GUN | 11.000 ] 4400 |[7.000f 000000 | 3 DROPPED OUT
38 20000 | 60.0 G-GUN || 3.000 || 12.400 | 7.000] 0.00000 || 3 2.0

39 20000 | 70.0 G-GUN || 5.000 | 12.000 [7.000| 0.00000 [ 3 2.1

40 2000.0 90.0 G-GUN | 14.000 | 3.600 /7.006( 0.00000 3 24

41 || 20000 90.0 G-GUN | 14.000| 4.400 | 7.000] 0.00000 3 2.4

| 42 2000.0 250.0 G-GUN || 7.000 || 11.600 |[7.000 | 0.00000 3 33 !
| 43 2000.0 250.0 G-GUN || 7.000 || 12.400 [7.000 | 0.00000 | 3 33

44 2000.0 22.0 G-GUN || 9.000 | 12.000 || 7.000 | 0.00000 | 3 1.4

45 20000 | 2500 G-GUN || 11.000 || 11.600 | 7.000] 0.00000 3 || DROPPED OUT
46 2000.0 250.0 G-GUN {| 11.000 | 12.400 |[7.000 | 0.00000 3 3.7

47 ] 20000 90.0 G-GUN |[14.000[ 11.600 ||7.000] 0.00000 3 2.3

|48 | 20000 90.0 | G-GUN | 14.000] 12.400 |7.000][ 0.00000 3 23 |
The armay & shown graphically below.

Hydraphone position: Infinite vertizal far-fiekd

e Direetion of ravel ----- - {Im. grid, plan view)




1] d | 4 ! l_‘ | .
i 18 8 N
g = % =] =
| 60 i ™ E: = ,zsq T

i
|
Laa
 OF
|

b

a0
PR

gw_'

|
ST

L

Y I i
;ﬂ:ﬂ'
N AEE

£
[

21
Y LS
i o
Ry @ £

|| L[ [ |

The red circles denate the menimum radius reached by the bubble. Please note that pressure-fickd interactions take place over a much
larger distance than this, (typically 10 times krger). However when bubbles touch or overlap, super-fbam iteraction can be

expected. In this zone, significant peak AND bubble suppression will normmally be observed.

Note also thal & green rectangle represents a single pun and an orange reclangle ndicates that the gun is currently dropped out.
Where present, a vellow rectangle represents a vertical cluster (V.C.) of mms. Please see the zeometry table above for more details,
The strall mimber to the above left of each pun & its reference number in this table, For clusters of guns, these reference mmbers

mirror the symmetry of the clister.

Back 10 top

Array centres and timing

The follvwing diagram shows the array geometric centre, the centre of pressure and the centre of energy defined as follows=

* The aray geomeiric centre is defined to be the cenire of the rectangle formed by the largest and smallest x and y vahes of the

active muns (non-active guns are ignored ), This is shown as a blue circke,

* The centre of pressure i defined to be the array centre when each active gun position is weighted by its contribution to the

overall peak o peak pressure valse. This is shown as a red circke.

* The cenire of energy & computed by weighting the coordinates by the selferergy of the active gun at that position. [n an
interacting array this may be a long way from the centre of pressure as some gims may absorb energy giving a negative seli:

energy. This & shown as a black circle,




Depending on how first breaks are caleulated, these can be used for first break analysis.

Dropped out guns are shown as oranpe rectangles whilst ve guns are shown as green rectangles.
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Mote that Gundali by default uses the deepest gun to define time zero for the vertical far-field and it uses the nearest gun o the
observation point to define time zero ifan observation point is specified. This means that if one gun is accidentally run deep, this will
cause the bulk of the signature to appear to be delyed. It is stil a research question how an airmm array should be timed. There are
several candidales as defined above but it is not currently clear which i any is appropriate n complex scenarios such as Ocean

Bottom Deployrment.

Back to top

Array directivity
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‘The following tables show the infine and crossline directivity of the array in both (angle-frequency) and (angle-amplitude) form and
optionally, the azimuthal directivity (theta-phi) form.

Note that the effects of cable ghosting if present are not shown in Gundalf directivity displays although source ghosting is
included. This matches common practice in such displays.

For mlinc directivity displays, the x-axis is the inline angle from the vertical with the word fore indicating the end nearest the boat. For
crossline directivity displays, the x-axis is the crossline angle from the vertical with the word port indicating the port side.

Note that inline is used nominally to mean any angle within -+/- 45 degrees of the boat direction (which corresponds to a bearing of
zero degrees). Similarly, crossline is used nommally to mean any angle within +/~ 45 degrees of the perpendicular to the boat
direction which is measured as a bearing of 90 degrees, (ie. starboard). The nominal infine and crossline angles can be set by the
user in the report options. The values used are indicated in the diagram titles below as bearings.

Where shown, the azimuthal plots show contours at four chosen frequencies as a function of phi (angle from the x-axis, opposite to
the boat direction) and theta (the angle from the vertical). A bearing of zero degrees comesponds to a value of phi of 180 degrees.

Angle-frequency form

The following tables show the inline and crossline directivity of the array in (dip angle-frequency) form. Both plots are scaled as dB.
relative to 1 microPa, per Hz at Im.

Inline directivity, bearing = 0 degrees
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Crossline directivity, bearing = 90 degrees
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Angle-amplitude form

The foliowing tables show the nline and crossline directivity of the array in (dip anglke, ampliude) form. The computed signaturs (or
under option the amplitude spectruen) for each angle s shown in colour varying form with red signatures shown in the centre, shading
to blue at the firthest angles computed. The vertical scale indicates the type of plot, time or frequency. Both types of plot are
individually scaled and plotied with the same units as the corresponding plots in the Sinature Characteristics seetion.
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Crossline directivity, bearing = 90 degrees
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Signature characteristics
The following fables show the signature parameters, the signature and the amplitede spectrum of the modelled sisnanure.

The amplitude spectrum is shown in units of dB. relative to 1 microPa. per Hz at 1m,

The position of the bubble by default is determined internally but can be overridden by interacting with the modelled sienature using
the right hand mouse button to determine the start of the bubblke.

Signature ghost information

The source ghost has been inclided. The source ghost was input directly with the valuve - 1.1,

The cable ghost has been switched off,

Output signature parameters

ISign.'ﬂ'_ure filte ring details | Number of samples insig_]_mmn;'.‘iumple inte wal{s,}i[Hydrqphui_m pﬂ.!itiu__n“
| dfsv 0-0 1287280 | 400 | 0.001  llinfinite vertical far-fiek]

Signature and statistics
In this case, the bubble position was determined nternally. The starnt of the search window for the bubblke was: 0,04 (s.)

The tollowing table mebudes error bounds for the primary characteristics of an airgun signature: peak to peak, primary to bubble and
bubble period.

Airgun modeling programs like Gundalf nust be calibrated against real data and no computational model i any better than the quality
of that calibration. Calibration datasets however are themsehves subject to experimental error so Gundall s calbrated to best fit the
various datasets which are used across the extensive range of volumes, pressures and depths available.

In practice, such experimental emors arise for a variety of reasons inchding

* Depth naccuracies. These are usually around 3-5% even in the best faciliies particularly if there & sen surface movement,

* How frequently the gun is being cyeled during measurement. This i rarely recorded but 2 warmed up gun might be 50deg C
warmer than i sea. changing is normal peak-iv-peak wd viber parameters by 3- 10% compared with when it is first fired.,

* Filtering differences. Fitoring is recorded but fikering errors are still more frequent than we woukd ke and analog filer v.
digital filer differences are ako sometimes a factor.

As a guideline, tvpical individual errors across different measurement datasets for the besi-calibrated guns are of the order of 5% for
peak to peak, 15% for primary to bubble and 2% for bubble periods.

Individual gun errors are caleulated from the data shown in Help <> Calibration (which themsebves accumulate gun data from different
sources) and the resulling array error bounds are caleulated by accunulating these errors for each gun in the amray. The error bounds




are cakulated as 95% error bounds and for simplicity assume that errors are non-correlated although in practice some are
systematic. The total error bound is always greater than any of the individual error bounds and s strongly influenced by the largest

gun contributions,

The error bounds simply mean that i# is very likely that the true values for these primary chavacteristics will be within the
ranges shown, but it is not possible to be move precise. fother comparison data or modeks indicate vahues outside this range, this
means that those data or modeks are very Bely to be incompatibie with Gundalf's calibration data. This may be due 1o several
causes as described above. For more on calibration see Gundalf's calibration Help pages.

Peak to peak inbar-m.  Zero to peak in bar-m.  Primary to bubble (peak to peak)  Bubble period to first peak {s.)
126 +/- 1.04 578 +H-0519 15.5+-4.13 0072 - 0.015]

4  Array_4808_7m.sba: 4808.0 cu.in (40 guns), <2> .Eamm‘g
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Filtered amplitude spectrum

Amplitude spectrum. Amplitude Units are dB. relative to 1 muPa / Hz at 1m.
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Arrau_4808_rm.sba: 4808.0 cu.in (40 guns). <z> = 7.0m.
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Acoustic energy characteristics
The fllowing table lists the individual gun contributions to the acoustic energy fiekd in jouks. A negative value means the pun is

actually absorbing energy. This is very common in interacting arays. It does not however mean that the gun is damaging the array
performance. Rather it & acting as a catalyst to allow the other guns to perform more efficiently. The total acoustic energzy gives the




true performance of the armay as a whole, See Laws, Parkes and Hatton {1988) Energy-interaction: The long-range interaction of
sesmic sources, Geophysical Prospecting (36), p333-348 and 38(1) 1990 p.104 for more details. Note that internal energy is not
inchided in the data below. The true acoustic effiviency of airgun arrays is typically < 5% of the total mitial energy.

Overall acoustic energy contribution

Total acoustic | Acoustic energy ouipnt due to || Total patential energy ' Percentage of total potentiaf energy
energy outpat (j.) energy-interaction (j.) available in array(j.) appearing as acoustic energy |
448236.8 21674.6 ' 1087477.3 [ 41.2% I

Individual acoustic energy contributions

Volume {cwin) ]x [m.}|y{m.] z{m.}] Acoustic ¢nergy contribution (j.)
60.0 | 0.00[-12.40] 7.00 13310.2
DROPPED OUT|| - | - . -
60.0 3.00 (-12.40( 7.00 13403.7
600 300 {-11.60[7.00] 14177.9
70.0 5.00 |-12.00}f 7.00 23152.0
250.0 7.00 ||-12.40| 7.00 -23413.8
250.0 7.00 [-11.60( 7.00 265986
220 [[9.00 J-12.00] 7.00 12966.3
| 2500 11.00-12.40( 7.00 34823 3
DROPPEDOUT) - || - | - -
90.0 14.00[-12.40|| 7.00 18941 .4
90.0 14.00-11.60( 7.00 19645.8 '
60.0 0.00 [ -4.40 | 7.00 16121.5
DROPPEDOUT)| - | - | - -
60.0 3.00 || -4.40 7.00 16747.5
60.0 3.00 || -3.60 | 7.00 | 17472.7
70.0 5.00 [ -4.00 || 7.00 | 26817.1
2500 || 7.00 [[-4.40] 7.00 -28123.0 |
2500  |f7.00 [[-3.60 7.00 -27276.6 |
22.0 | 9.00 | -4.00 | 7.00 15322.5
250.0  |[11.00)-4.40 | 7.00 40742.1
\DROPPED OUT| - - - v
[ 900 14.00] -4.40 || 7.00 | 22228.6
90.0 [14.00]-3.60 || 7.00 23017.6
600 | 0.00| 3.60 || 7.00 16247.9 |
proppeDOUT)| - | - [ - . ]
60.0 [ 3.00 [ 3.60 || 7.00] 16905.0
60.0 3.00 | 4.40 [ 7.00 17248.4
70.0 5.00 || 4.00 || 7.00 | 26758.5
— i




| 2500 || 7.00] 360 | 7.00| -27978.9 |

[ 2500  [7.00] 440 7.00 -26421.5 |

60.0 0.00 |[ 1160 7.00 13629.0
proeeeDOUT] - | - ] - -

220 9.00 | 4.00 || 7.00 15341.4
2500 (1100 3.60 | 7.00 407963 ]

60.0 3.00 | 11.60][7.00 13604.4
DROPPEDOUT| - | - | - -

60.0 3.00 [[12.40 7.00 13979.8
[ 700 s.00 [12.00] 7.00 230926
] 90.0 14.00/| 3.60 || 7.00 | 22339.1

90.0 14.00]] 4.40 || 7.00 22700.4

2500 |l 7.00[11.60( 7.00 -26637.0

250.0 7.00 [[12.40 [ 7.00 -22410.3

22.0 9.00 [ 12.00 | 7.00 12938.4
proprEDOUT| - | - | - .

2500 [[11.00] 1240 7.00 343423 ]
[ 900 |14.00[1160]7.00 194107 |

90.0 [14.00112.40) 7.00 18872.0

The red entries denote guns which are catalysing the array by absorbing energy.

Back to top

Drop-out characteristics

Information not requested

Bagk to top
Inventory usage

[Information not availabje

Back to top
Physical parameters

The following table summarises the physical parameters used i modelling,

Sea temperature | Velocity of sound in water || Expected dominant frequency in signature | Observed wave height
() (m.fs.) (Hz) (m}
20 | 1522 20.0 0.0




Note that the gun controller varation was set to 0.0 (5.)

Back to Lop

Gundalf calibration details

All modelling software requires calibration against convincing experimental data, Gundalf provides accurate modeling of airguns
across a wide range of gun types, gun parameters and operating environments, however, we do not expect you 1o take this simply on
trust. [t s therefore our policy to keep users of Gundall aware of its liest calibration status and up to date information i available
urder Help <> Calibration.

The katest information, nchding technical references can be found here.

For sales enquinies please contact: Gundall safes
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10.2 IAGC COMMENTS TO OCM

Intemational Assaciation

-

Caas

of Geophysical Contractons

September 3, 2014

Paul Scholz, Acting Director, via e-mail

Office of Ocean and Coastal Resource Management
National Ocean and Atmospheric Administration
1305 East-West Highway, Foom 11321

Silver Sprng, MD 20010-3281

Re:  Comments on States’ Unlisted Activity Review Reguests for BOEM Permut Nos.
E14-001 thro E14-009

Dear Mr. Scholz:

The International Association of Geophysical Contractors (TAGC™) appreciates
the opportumity to comment on requests from Atlantic coastal states to review proposed
geological and geophysical survey activities ("G&G activities”) in the Mid- and South
Atlantic (i.e., BOEM Permit Nos. E14-001 thru E14-009). TAGC 1s the infernational trade
association representing the industry that provides geophysical services (geophysical data
acquisiion,  processing and interpretation, geophysical mformation ownership and
Licensing, associated services and product providers) to the oil and natural gas mdustry.
IAGC member companies play an integral role in the successful exploration and
development of offshore hydrocarbon resources through the acquisition and processing of
geophysical data. IAGC members have expressed interest in conducting geophysical
activities on the Atlantic OCS. and the cumrent applicants with pending G&G permits
before Burean of Ocean Energy Management (“BOEM™) are IAGC members. We
appreciate consideration of the comments set forth below.

Pursuant to 15 CFR 930.54, states may request the Office of Coastal Resource
Management’s (“OCEM™) approval to review unlisted federally permmtted activities, such
as G&G activities, with an assertion that the proposed activities’ coastal effects are
“reasonably foreseeable.” The sole basis for OCEM s approval or disapproval of a state’s
request depends on “whether the proposed activity’s coastal effects are reasomably
foreseeable.” Federal regulations define “coastal effect” as “amy reasonably foreseeable
effect on any coastal use or resource” resulting from the proposed activity. In their requests
for review, many of the states assert a lack of information regarding the proposed G&G
operations and state concemns regarding presumed environmental effects to fish and marine
mammal populations. TAGC’s members take concerns related to the potential impact of

their surveys semously and are commmtted to conducting their operations m an

Interrational Assaciation
of Geaphyslcal Contracters

affiee 41 713 OR7 A0AG
L5 ol Freer +1 BREA RER 1THE
fax +1 713 35F Q008

WwWw.iagc.org

1225 Mewrth | nepy Wes!, Suile 2720
Hanistan, Trxas TTOOR LIRL




Mr. Paul Scholz Page 2
September 3, 2014

environmentally responsible manner. Experience shows that seismic activities, tourism,
fisheries, and marine life can and do coexist successfully.!

L DESCRIPTION OF GEOPHYSICAL SURVEYS

Seismic surveys are the only feasible technology available to accurately mmage the
subsurface before a single well 15 dnlled. BOEM currently estimates that the Mid- and
South Atlantic OCS holds at least 4.72 billion barrels of oil and 37.5 trllion cubic feet of
natural gas. Although these estimates are mpressive, it is widely believed that modem
seismic imaging using the latest technology will enable BOEM to more accurately evaluate
the Atlantic OCS resource base. The mdustry’s advancements in geophysical technology

— including seismic reflection and refraction, gravity, magnetics, and electromagnetic —
will provide more realistic estimates of the potential resource. By utilizing these tools and
by applying increasingly accurate and effective interpretation practices, IAGC s members
can better locate and dissect prospective areas for exploration.

For the energy industry, modem seismic imaging reduces nsk by increasing the
likelihood that exploratory wells will successfully tap hydrocarbons and decreasing the
mumber of wells that need to be drilled in a given area, reducing associated safety and
environmental risks and the overall footprint for exploration. The use of modem selsmic
technology is similar to ultrasound technology—a non-invasive mapping technique bualt
upon the simple properties of sound waves. Because survey activities are temporary and
transitory, it is the least intrusive and most cost-effective means to understanding where
recoverable oil and gas resources likely exist in the Mid- and South Atlantic OCS.

To camry out these surveys, marine vessels use aconstic arrays, most commonly as a set
of compressed air chambers, to create seismic pulses. A predominantly low-frequency
sound pulse is generated by releasing compressed air into the water as the vessel is moving.
The pulses are bounced off the layers of rock beneath the ocean floor. The retuming sound
waves are detected and recorded by hydrophones that are spaced along a senies of cables
that are towed behind the survey ship. Seismologists then analyze the information with
computers to visualize the features that make up the underground stmcture of the ocean
floor. Omee the data is processed, geophysicists interpret it and integrate other geoscientific
mformation to make assessments of where oil and gas reservoirs may be accumulated.
Based largely on this information, exploration compamies will decide where, or if, to
conduct further exploration for oil and gas.

Currently, three types of surveys are proposed in the Atlantic OCS: 2D seismic surveys,
a 3D seismic survey, and an airbome gravity and magnetic survey. These surveys are
descnbed m more detail below.

! See, e g, BOEM, Final EIS for Guif of Mexico OCS 4l and Gas Easern Planning 4rea Lease Sales 225
amd 126, at 2-22 (2013) (“Within the [Central Flanning Ares], which is ditectly adjacent to the [Eastern
Planning Area], there is a long-standing and well-developed OCS program (more than 50 years); there are
oo data to suggest that activities from the presxisting OCS Propram are significantly impacting manne
mammal populations.™).
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A, 2D Seismic Surveys — Towed Streamers

Two-dimensional surveys are so-called because they only provide a 2D cross-sectional
mmage of the Earth’s structure. These surveys are typically used for geologic research,
initial exploration of a new region, and to deternuine data quality in an area before mvesting
m a 3D smvey. 2D towed-streamer surveys are acquired with a single vessel usually
towing a single air source amay and a single streamer cable. The streamer is a
polyurethane-jacketed cable contaming several hundred to several thousand sensors, most
commonly hydrophones. The air source array directs energy downward towards the ocean
floor. An integrated navigational system is used to keep track of where the air sources are
activated, the positions of the streamer cable, and the depth of the streamer cable. The end
of the cable is tracked with global positioning system (GPS) satellites, and tail buoys are
attached at the end Radar reflectors are routinely placed on tail buoys for detection by
other vessels, and automatic idenfification system (AIS) devices are also routimely

Shipsmu@cﬁngEDmeysmtypimﬂyEﬂ-ﬂﬁm[lﬂﬂ-?pﬂﬂﬂ'}lmgandtﬂwasingle—
source amray 200-300 m (656-984 ft) behind them approximately 5-10 m (16-33 ft) below
the sea surface. The source amray often consists of three subarrays, with six to twelve air
source elements each, and measures approximately 12.5-18 m (41-60 fi) long and 16-36 m
(52-118 f) wide. Following behind the source array by 100-200 m (328-656 ft) is a single
streamer approximately 5 to 12 or more km (3.1-7.5 mi) long. The ship tows this apparatus
at a speed of approximately 3 to 5 knots. Approximately every 10-15 seconds (Le. a
distance of 23-35 m [75-115 f] for a vessel traveling at 4.5 kn [8.3 km/ba]), the arr source
array 1s activated  The actual time between activations vanes depending on ship speed and
the desired spacing.

Typical spacing between ship-track lines for 2D surveys, which is also the spacing
between adjacent streamer line positions, is greater than a kilometer. Lines can transect
each other and can be parallel, oblique or perpendicular to each other. 2D towed-streamer
surveys are normally regional, covering a large area of ocean so that activity is not always
limited to a particular area. 2D surveys can provide high resolution imaging with tight line
spacing intervals in shallow areas.

2D surveys can cover a larger area with less data density in less detail, resulting in a
lower cost per area covered. Geophysical contractors often have proprietary methods of
data acquisition that may vary depending on their seismic target and data-processing
capabilities, making each contractor’s dataset umigque. While surveying, and after a
prescribed ramp-up of the output of the array to full-operation intensity, a vessel will travel
along a linear track for a penod of time until a full line of data is acquired Upon reaching
the end of the track, the ship takes typically 2 - & hr to tum around and start along another
track, varying depending on the spacing between track lines, the length of track lines, and
the objectives of a specific survey. Some 2D surveys might include only a single long line.
Others may have numerous lines, with line spacings of 2 km in some cases, and 10 km in
other cases. Data acqmsition generally takes place day and might and may continue for
days, weeks, or months, depending on the size of the survey area. Data acquisition is not,
however, contimious. A typical seismic survey expenences approximately 20 to 30 percent
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of non-operational downtime due to a vanety of factors, including technical or mechanical
problems, standby for weather or other interferences, and performance of mitigation
measures (e.g., ramp-up, pre-survey visual observation peniods, and shutdowms).

B. 3D Seismic Surveys — Towed Stregmers

3D towed-streamer seismic surveys enable mdustry to image the subsurface
geology with much greater clanty than 21D data because of the much denser data coverage.
The quality is such that 3D data can often indicate hydrocarbon-bearing zones from water-
bearing zones. Because 3D seizmic data has been contimuously and rapidly improving
since its introduction m the 1970°s, areas covered by 3D data shot only a few years ago
may be reshot with current, improved technology, offering greater clarity than previous
surveys. In addition, areas already covered using 2D techmiques may be resurveyed with
3D. Further, 3D surveys may be repeated over producing fields at successive calendar
times (at 6-month to several-year intervals) to better characterize and record changes over
producing reservoirs. These 4D, or time-lapse 3D, surveys are usad predominantly as a
Teservoll monitoring tool to detect and evaluate reservoir changes over time. Conventional,
single-vessel 3D surveys are referred to as namow azimuth 3D surveys.

The current state-of-the-art ships conductmg 3D surveys are purpose-built vessels
with muech greater towing capability than the vessels conducting 2D surveys. While thesa
vessels are generally 60 - 120 m long, with the largest vessels over 120 m (ft) in length
and greater than 65 m (230 f) wide at the back deck. These seismic ships typically tow
two parallel source arrays 200-300 m (656-984 ft) behind them. The two source arrays are
identical to each other and are the same as those used m the XD surveys descmbed
previously. Following 100-200 m (328-656 ft) behind the dual source amrays are the
streamers.

Most 3D ships can tow eight or more streamers at a time, with the total length of
streamers (mumber of streamers multiplied by the length of each one) exceeding 20 km (50
mi). The theoretical towing maximum today is 24 streamers, each of which can be up to
12 km (7.5 mi) long, for a total of 288 km (179 mi). Towing 8-14 streamers that are each
3-8 km (1.9-5 mi) long is normal practice. Towing 10 streamers that are separated by 73-
150 m (246-492 ff) means that a swath 675-1,350 m (2,215-4,429 ft) wide is covered on
the sea surface in one pass of the ship along its track line. Other streamer configurations
(number of streamers and their separation distance) can produce narmower or wider swaths.
T]Emrqrshlptcrwstheappanmsataspaednf3tn55kudmmgpmdmﬂm

every 11 - 15 s (ie., a distance of 25 m [82 fi] for a vessel traveling at
4.5 kn [8.3 k/hr]). one of the dual air scurce arrays is fired The other array 1s fired 11 -
15 s later. To achieve the desired spacing, the time between firings depends on the ship

While surveying, a ship travels along a track for 12-20 br (i.e., a distance of 100-
167 km [62 - 104 mi] at 4.5 kn [8.3 km/hr]), depending on the size of the survey area.
Upon reaching the end of the track, the ship takes 3 to 5 hr to tum around and start along
another track. This procedure takes place day and night, and may continme for days, weeks,
or months, depending on the size of the survey area. Data acquisition is not, however,
continuous. A typical seismic survey expenences approximately 20 to 30 percent of non-
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operational downtime due to a vamety of factors, including technical or mechanical
problems, standby for weather or other interferences, and performance of mitigation
measures (e.g., ramp-up, pre-survey visual observation peniods, and shutdowms).

C. Non-Seismic Gravity and Magnetic Surveys

Both convenfional gravity surveys and gravity gradiometry surveys are conducted
today, most often by fixed-wing aircraft, or where requured, by manne vessel deployment.
There 15 no sound source associated with gravity or magnetic surveys. The dimensions of
the gravity instruments and stand are approximately Imby I mby 1. 5mhigh (3ftby 3 fi
by 5 ft) and the total weight 1s approximately 150 kg (330 Ib). The survey acquisition grid
15 similar to ship-based seismic surveys, generally with flight-line spacing of 0.5-3 km (0.3-
2mi). Surveys of 300 sq. km (180 sq. ::u}::anbemmp]etedmafewhmns with the aircraft
flying at an altitude of 70-300 m (230-1,000 ft). The objectives of the survey will determine
the flight-line spacing (distance between flight lines) and the altitude at which the survey
will be conducted.

Measurements of the earth’s magnetic field are useful m helping to determine
geologic structures and stratigraphy in the subsurface in frontier exploration areas, such as
the Atlanfic OCS, and as a complement to existing seismic data. There are at least five
typeznfmaguetcmehe:s three of which are commonly used in airbome magnetic
surveying. In addition to the different types of magnetometers, there are also several
different configurations that can be used on the aircraft. These configurations include: (1)
a single sensor, typically a tail installation; () two honzontally separated magnetometers,
usually wingtip pod sensors; (3) two vertically separated sensors, usnally tail- mounted; and
(4) a total magnetic mtensity configuration, typically invelving three, but potentially four,
magnetic sensors. The sensor pods are cylindrical in shape, and typically 1-2 m (3.3-6.6
ft) long and several centimeters (several inches) in diameter.

The objectives of the survey (such as the amount of area to be covered, the desired
detail to be obtained etc.) and the cost determine three of the most important factors to be
specified for any given survey: (1) the altitude at which the survey will be conducted; (2)
the flight-line separation; and (3) the flight-line orentation, or direction. Fecent surveys
done in the Gulf of Mexico have been flown at altitudes of 60-300 m (200-1.000 ff), at
speeds of 110 knots (250 km/hr), and with Iine spacmgs of 0.5-2 km (0.3-1.3 mu). Similar
surveys were recently completed offshore Greenland and offshore Honduras.

IT. MARINE MAMMALS & SEA TURTLES

More than four decades of worldwide seismic surveying and scientific research
indicate that the nsk of direct physical mjury to manne mammals is extremely low, and
currently there is no scientific evidence demonstrating biologically significant negative
mupacts on marnne life populatons. See, e.g., 77 Fed Reg. 25829, 25 838 (May 1, 2012)
(1ssuance of THA for Beanfort Sea seismic activities (“To date, there is no evidence that
serious injury, death, or stranding by marne mammals can occur from exposure to air-gun
pulses. even in the case of large air-gum arrays.™); DEIS for Gulf of Mexico OCS Eastern
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Planning Areas Lease Sales 225 and 226 (BOEM 2013-0116) (“Within the [Gulf of
Mexico Central Planming Arvea].. there is a long-standmg and well-developed OCS
Program (more than 50 years); there are no data to suggest that activities from the
preexisting OCS Program are significantly impacting marine mammal populations.™); LGL
Ltd, Environmental Assessment of a Low-Energy Marine Geophysical Survey in the
Northwestern Gulf of Mexico, at 30 (Apr.- May 2013) (“[T]here has been no specific
documentation of [temporary threshold shift] let alone permanent hearing damage. 1e.,
[permanent threshold shift], in freeranging marine mammals exposed to sequences of
airgun pulses during realistic field conditions.™).

While seismic operations can be detected at great distances under certain
oceanographic conditions and locations, so can sound waves generated by earthquakes and
baleen whale calls.* The deep sound channel in the Atlantic OCS, often cited for the notion
that sound from seismic operations can be detected outside of a survey™s established
exclusion zone, does not extend onto the continental shelf off the mid-Atlantic region.
Furthermore, marine ammals would need to be present in the deep sound channel] to receive
the higher levels of sound in the deep sound channe] and few species dive that deep n the
Atlantic sites of inferest; this is especially true for the baleen whale species of greatest
concern. Seismic sound is expected to decline to ambient levels within tens of kilometers,
not thousands. The seismic air source array is engineered to direct its energy downward,
mthmﬂlaulamll}r,whlchtheNatnmlemthm Service admits is in itself a
mitigation measure ? In addition, seismic energy sources are predominantly low frequency,
below the heaning range of many manne species. For amy sound that is transmitted
horizontally, the signal strength decreases rapidly and even in these wmsual circumstances,
15 at such low frequency that it does not cause mjury to marme mammals. Sound that 1s
below 100 dB in water — even if it travels hmdreds or thousands of km — 15 about the
equivalent to a whisper, since normal baseline sound levels in the ocean, at frequencies
below 200-300 HZ, are generally 80-90 dB (in some areas such as the busy ports of the
Aflantic coast, ambient sound may be as high as 110-120 dB due to ship noise) *

What evidence there is of potential behavioral distorbance from seismic operations
suggests minor and transitory effects, such as temporarily leaving the survey area, and these

? Wienkirk SL, Mellmger DE, Moore SE, Elinck ., Dzisk BP, and Goslin T. 2012. Sounds from sitguns
and fin whales recorded in the mid-Atlantic Ocesn, 1999-2009. T Acoust Soc Am 131{Z):1102-1112; Munk
W, Worcester P, and Wimsch C. 1995, Ocean Acoustic Tomography. Cambridze T Press, Cambridze, TE.
* Naw Jersey v. National Science Foundation, 3:14-cv-0429 (US Dist. Ct. New Jersey), Federal
Defendants” Brief in Opposition to Plaintffe’ Motion for Declamtory and Injunctive Belief at 25 (Faly 7,
2014).

4 Richardsom W7, Greene Jr. CB, Malme CI, snd Thomson DH 1995 Manne Mammals and Maise
Academic Press, NY. See also Acoustic Ecology Instinate, Seismic Surveys af Sea: The conmtributions qf
airguns o acean moize. Angust 2005 (An air source array with a source level of 200 — 230 dB “drops
quickly to under 180 dB (usually within 50- 500 m depending on source level and local conditions), and
continues to drop more praduslly over the next few kilometers, until leveling off at somewhere near 100
dB_7); TAGC. 2014. Fundamentals of Sound in the Marine Environment (Dmue to the different
environmentsl properties of water and air, ‘ﬁldBmeemMamdﬁommysmﬂmmm
wateT o make it equal to the same sound level in the air.™), available at:

Lﬁn‘wemrrnfmmm, Somdfmhqfcmmm:muﬁmwrnm,uﬁl_ 2013, available at:
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effects “have not been linked to negative impacts on populations.™ Nevertheless, industry
funds independent research to firther our understanding of the effects of seismic surveys
on marne life. This iz helping to remove uncertainties about possible effects of seismic
Surveys.

In addition, the best available science indicates that seismic surveys, even in
preexistimg active OCS programs in the Gulf of Mexico, do not result m any sigmficant
mnpact to sea turtles. See supra note 1 at 2-23 (“no sigmificant cunmlative impacts to sea
turtles would be expected as a result of the proposed exploration activities when added to
the impacts of past, present, or reasonably foreseeable oil and gas development in the area,
as well as other ongoing activities in the area™); BOEM, Final EIS for Gulf of Mexico OCS
il and Gas Western Planning Area Lease Sales 229, 233, 238, 246, and 248 and Central
Planning Aren (CFA) Lease Sales 227, 231, 235, 241, and 247, at 4-233, 4741 ([TThere
are no data to smggest that routine activities fmmﬂhepreemshug{)ﬂﬂ Program are
significantly impacting sea turtle populations.”™). Furthermore, sea turtles are not as
sensifive to sound as manne mammal species. See PEIS, Appx. I Regardless, seismic
m'eysstmtdnnufmmatmﬂgsdetectedwﬂnmadamgnatedmhmmm and work
with NMFS to employ any necessary protective measures, such as time-area closure for
nesting sea turtles off of Brevard County, Flonida.

Finally, site-specific environmental assessments and consultation pursuant to the
Endangered Species Act will be conducted for each proposed G&G permit, and the
permittee must obtain a Manne Mammal Protection Act (MMPA™) authorization ensuring
the proposed surveys will have no more than a negligible impact on marine mammal stocks.

II. FISH & INVERTEBRATES®

Marmne seismic surveys have been conducted since the 1950s and expenience shows
that fisheries and seismic activities can and do coexist. There has been no observation of
direct physical mjury or death to free-rangmg fish cansed by seismic survey activity, and
there 13 no conclusive evidence showing long-term or permanent displacement of fish. Any
mmpacts to fish from seismic surveys are short-term, localized and are not expected to lead
to significant impacts on a population scale.

‘ BOEM, The Science Behind the Decizion: Answers to Freguently Asked Questions about the Atlantic
(replagical and Geophysical Activities Programmatic Emvironmental Impact Statement, Augnst 22, 2014,

% For more information, see Science for Environment Policy, Future Brief: Underwater Noise, European
Commizsion, Fane 2013: hitp.//ec_suropa.ew/snvironmentinte Frationresearch newsalert pdf FB 7 pdf;
“Stocks at a Glance — Status of Stocks™ 2011, U5 Department of Commerce, HOAA:

wanw ot noas gon/stones 20120505 14; Boeger, WA Pie, M B, Ostrensky, A, Cardoso, MF., 2008,
The Effect of Exposure to Seismic Prospecting on Coral Feef Fishes; Brazl. J. Oceanogr. 54, 235-230; 3D
marine seismic survey, no measurable effects on species richness or sbundance of 3 coral met'assncmmd
fish copumumity. Mar. Pollus. Bull (2013), op.ide. deiore 10,1016 T mapolbul 201210031 Hassel, A,
Emtsen T., Dalen, T, Skaar, K, Lokkeborg, 5., Misund, O.A . Osten, O, Foon, M., Haugland EE.| 2004.
Influence of seismic shooting on the lesser sand eel ICES J. Mar. 5. 61, 1165-1173; Pena H.,
Handegard, N.O. :miDm,E 1013 Femghmgmhwmtmtmmmgmmmlm
1. Mar. Sci, Gop: b =1; Saetre, B and E_ Ona, 1996
Sms:mtmmsu,gmnmmﬂdmagﬁm:ﬁsheggsmﬂlm an evalnation of possible effects on stock
lewel. Fisken og Hawet 1996:1-17, 1-8.
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As discussed in detail above, seismic vessels move along a survey tract in the water
creating a line of se1smic impulses. As the seismic vessel 1s in motion, each signal is short
n duration, local and fransient. Fish will often react to these pulses by temporanly
swimming away from the seismic air source. Since seismic surveys are a moving sound
source, impacts on fish are inherently local and short-term  While some studies have
shmthatmmmnhfeshgesufﬁshanﬂmvmfehmtembephjmmﬂyaﬂ’ectedby
exposure to seismic surveys, in all of these cases, the subjects were very close to the se1smic
source of subjected to exposures that are virtually impossible to ocour under natoral
conditions. In addition, many marne crustaceans such as horseshoe crabs congregate in
bays and nearshore areas where seismic activities are not proposed to ocour.

In the past it was often speculated that sounds from seismue surveys could harm
fish especially eggs and larvae, over long distances. However, recent siudies have shown
that this only can occur at extreme short-ranges. Fish eggs, larvae and fry do not have the
ability to move away from a loud sound source, and may be injured if they are within a few
meters of the seismme source. The mpact of this damage. however, 1s msigmificant on a
population scale compare to the high natural mortality rate of eggs, larvae and firy.

Sounds from active acoustic sound sources such as seismic surveys may result in
fish temporarily moving away from the sound source, potentially causing a localized
reduction m fish catch in close proximity to the seismic source. There is no conclusive
evidence, however, showing long-term or permanent displacement of fish. Similar se1smic
surveys conducted for research in the Atlamtic OCS in the past did not result in any
noticeable effects om commercial or recreational fish catches (hased on a review of NMFS
data from months surveys were conducted and noting “there was absolutely no evidence
of harm to marine species” nor fish) " During seismic surveys, a vessel exclusion zone is
maintained arcund the survey vessel and its towed streamer arrays o avold intermuption of
commercial fishing operations, including setting of fishing gear.

In addition, becanse the sound cutput from a seismic survey is immediate and local,
there 1s no contaminate residue or destruction of habitat. However, prior to G&G pernut
approval in the Atlantic OCS, site-specific emvironmental assessments will include an
Essential Fish Habitat ("EFH™) assessment to determine whether the specific activity and
lecation would cause a significant adverse effect to fisheries and EFH.

IV. MITIGATION MEASURES

TAGC supports implementation of mitigation measures that are commensurate to
the potential risk and supported by the best available science, and its members comply with
mutigation and monitoring measures required after BOEM and NMFS conduct site-specific
environmental assessments. Measures commonty used by the seismic industry including
timing seismic surveys to avoid known areas of biological significance, such as whale
foraging or breeding areas or avolding seasonal manne life occumrences and known
mugration areas, such as the North Atlantic Fight Whale time-area closures identified in
the Final Programmatic Environmental Impact Statement for Proposed G&G Activities m
the Mid- and Scuth Atlantic OCS ("PEIS™). See 79 Fed. Reg. 13,074 (Mar. 7, 2014).

? See, supra, mote 3 at 25-26, citing Exhibit 1), Hizgins Decl. 21, Exhibit D, Mountain Tecl 8.
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Before a selsmic survey begins, visual monitoring is undertaken to check for the presence
of manne mammals and other marine species within a specific precautionary, or exclusion
zome, often using dedicated marine mammal cbservers (MMOs) or protected species
observers (P50s). Soft-start, or ramp-up, procedures provide a gradual buld-up of the
seismuic sound source and allow marine life to swim away before starting the survey.
Further monitoring may be condncted nsmg passive acoustic monitoring techunlug],r
(PAM), which may detect vocalizing manine mammals during periods of low visitbility. In
the event manine mammals are detected in the exclusion zone, mﬂm:npmtﬂmm]luot
begin for a certain time period until the marine mammal moves away. Similarly, a seismic
survey will shut down if the marine mammal is observed entering the exclusion zone once
operations have begun.

The mitigation measures mmplemented in the Atlantic OCS will be similar, if not
more stringent, than measures previously employed by the industry. And in these past
surveys, there have been no observations of imjury, death or stranding to marine life.
Conservative acoustic thresholds adopted by the agencies and preventafive mitigation
measures are intended to prevent amy potenfial impact to manme life  Subsequent
environmental impact assessment specific to each pending G&G permit will satisfy NEPA,
MMPA and ESA requirements, mcluding evaluation of essential fish habitat and avoidance
of distorbance to “special areas, such as sensiive benthic (seafloor) biological
communifies, national manne sanctuanes, historic and prehistoric sites. and cable or other
infrastructure ™® Extensive mitigation and monitoring efforts will ensure any significant
mmpacts will be avoided and seismic activities will have no more than a neglizble impact
on manne mammal stocks.

Thank you for the opportonity to comment on requests from Atlantic coastal states
to review proposed G&G activities in the nud- and south Atlantic OCS. IAGC may submmt
supplemental comments as additional state requests are filed Should you wish to discuss
our submission in more detal please do not hesitate to contact myself or Nikki Martin,
Director- Environmental Fegulatory & Legal Affairs (Nikk martingiliage org).

Yours sincerely,

Earen 5t. John

VP - Environment
T:+1 713 957 8080
Email: Earen stjohniiliage org

# BOEM. Record of Decision, Attantic OCS Proposed Geological and Geophysical Activities, Mid-Atlantic
and South Atlantic Planming Aress, Final Proprammatic Environmentsl Impact Statement. at 2 (Angost 11,
2014). In addition, BOEM"s Fecord of Dedision and PEIS outlines puidance o prevent discharge of trash

and marine debris and requires coordination with Department of Defence and NASA o svoid conflicts with




