Seismic Testing for Offshore Oil and Gas Reserves

Seismic airgun blasting is a process which the oil and gas industry uses to identify and map
oil and gas deposits under the seafloor. A typical seismic airgun survey involves a vessel
traveling in successive parallel lines while towing one or multiple airgun arrays. The
airguns used to conduct seismic surveys are the second largest source of noise energy in
the oceans, behind explosives for military testing and shipping.!

How does seismic airgun
blasting work?

Seismic airguns release pressurized
air bubbles to create powerful sound
waves that travel through the water
column and seafloor? and provide
information about the properties of
geologic formations more than 6 miles
below the seafloor.3 These sound
waves travel as echoes back to the sea
surface, where they are captured by
hydrophones.*

Seismic airgun testing characteristics:
e Loud blasts repeated every 10-

12 seconds.>

Repeated for days, weeks, or months at a time.®

Approximately 12-48 individual airguns in one array.

A single vessel can deploy up to 96 airguns.”

Sea surface area covered by the largest towed seismic arrays is 21 times larger than

the National Mall in Washington, D.C.8

e Seismic airgun sounds can be heard up to 2,500 miles from the source under some
propagation conditions, farther than the distance from Washington, D.C. to Las
Vegas.?
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Why is seismic airgun blasting a problem?

Airgun pulses are loud, repetitive, explosive sounds. The produced sound can travel over
large distances because of its low pressure and high amplitude.1? Although seismic airgun
arrays are designed to direct most of this sound vertically downwards, a significant amount
of sound still travels horizontally away from the airguns.!! Because sound travels so
efficiently underwater, airgun pulses can be heard far from their sources - sometimes more
than 2,500 miles away.12

Where is seismic airgun blasting being considered?

In 2014 the Bureau of Ocean Energy
Management (BOEM) issued a Atlantic Permit Applications
Programmatic Environmental Impact X (Pee0rg Issund. Wit Expeed)
Statement (PEIS) and Record of e
Decision to allow geological and
geophysical (G&G) activities -
including seismic airgun testing - to
move forward in the Atlantic once
additional environmental reviews are
completed. The seismic testing permits
being considered by BOEM would
potentially allow temporally and
spatially overlapping seismic surveys
along the Atlantic coast that would
result in cumulative impacts to marine
life. This seismic testing would occur
in an area twice the size of
California,’3 330,032 square miles,
spanning from Delaware south to central Florida.

Permits for Atlantic seismic surveys being reviewed by BOEM.

The biological impacts of seismic airgun blasting

Fish species vary in their ability to detect and use sound, and
seismic airgun noise therefore has a range of impacts on fish.
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Numerous studies have shown that noise from seismic airgun testing negatively impacts
fish.

Examples include:
e 40%-80% reduced catch rates in Atlantic cod, haddock, rockfish, herring, sand eel,

and blue whiting,14.15.16,17,18,19
e Alarm response and damaged hearing structures.2021
e Hearing system damage in pink snapper (Pagrus auratus).22

Invertebrates (i.e. bivalves)

Research indicates that some invertebrates are negatively
impacted by seismic noise.

Examples include:

e C(Captive squid demonstrated strong startle responses and behavioral changes at
approximately 2-5 km from an approaching seismic source.?3

e Stress responses in bivalves?4 and crabs.25

e Developmental delays and body malformations in scallop larvae.26

Whales

Marine mammals rely on sound for feeding,
communication, navigation and other behaviors necessary
for survival. Studies found that seismic airgun noise can
cause hearing impairment, physiological changes, and
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behavioral changes.?” These include chronic stress, avoidance, displacement,
communication masking, and vocalization changes.28 Research studies demonstrate that
seismic airgun noise can disrupt whale behavior.

Examples include:
¢ Bowhead Whale: change in surface respiration, avoidance, and call cessation.22.30,31
e North Atlantic Right Whale: Exposure to low-frequency ship noise may be
associated with chronic stress in baleen whales.32
e Sperm Whale: Feeding rate decline.33
e Fin Whale: Altered singing and abandonment of habitat.34

Sea Turtles

Sea turtle hearing range overlaps with the higher frequency noises
from seismic airguns. Studies show that seismic airgun noise can
negatively impact sea turtles.

Examples include:
e Sea turtles show an alarm response to seismic noise.3>
e Sea turtles show avoidance responses to seismic noise.36
e Turtles are at risk of becoming entangled in survey equipment.3”
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