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EXECUTIVE SUMMARY

The Navy has submitted a consistency determination for the operation of its high-intensity,
low-frequency sound system called Surveillance Towed Array Sensor System Low Frequency
Active (“SURTASS LFA”) system. More commonly known as “LFA,” this system is a
sophisticated military sonar technology designed to actively detect and track submarines at
longer ranges than conventional (higher frequency) active sonar systems. LFA has the potential
to emit sounds at volumes well in excess of those generally considered able to cause significant
adverse physiological effects on marine mammals and other species. The Navy operated LFA
as a classified system before 1996, at which time, due to growing concerns over military and
other anthropogenic sounds in the marine environment, the Navy agreed to de-classify and
delay further operational use of LFA until completion of an EIS for the program.

To assist the EIS effort, and to increase scientific knowledge of the effects of human-made,
low-frequency sound on marine mammals, the Navy designed a three-phased program to study
a variety of marine mammal behaviors, including: (1) feeding blue and fin whales off San
Nicolas Island; (2) migrating gray whales off Big Sur; and (3) humpback breeding offshore of
Hawaii. The first two of these phases were conducted offshore of California, and the
Commission concurred with Navy consistency determinations for these phases (CD-95-97 and
CD-153-97). While the Commission expressed concerns over the effects of the LFA
submarine detection and tracking system itself, the Commission supported this research
because it would lead to an improved understanding of the effects of LFA and other
underwater sound on marine resources.

The source level (SL) of an individual element of the LFA sonar array is approximately 215
decibels (dB?). The research subjected whales to received levels (RL) in the 120-155 (+ 5)
decibel dB range. The point of the research was neither to document a “worst case” scenario,
nor to subject whales to sounds in excess of 180 dB (the level the Navy is “mitigating” to and
states is the level at which adverse physiological reactions could occur). Rather, the research
was intended to expand the knowledge base and clarify thresholds where LFA sounds begin to
cause behavioral reactions. Two of the three research phases (Phases II and III) documented
the clearest examples of behavioral reactions. The Phase III Hawaii research on humpback
whales documented modifications in humpback whale singing during LFA transmissions. 10 of
17 humpback whales stopping singing during playback with a source level (SL) of 155 to 205
dB (received levels (RLs) of 120 to 150 dB). The Phase II Big Sur gray whale research
documented deflections in migration patterns by gray whales in order to avoid received levels
of 140 dB, but only when the source was inshore of the whales. When the source was located

2 Note: All decibel references in this report will be based on the water standard (re: 1 micropascal
(uPa)). All source level (SL) dB units are referenced to 1 micropascal @ 1 meter. All received level
(RL) units are expressed as dB units re 1 uPa root mean squared (rms). (See page 13 for a further
explanation of underwater sound principles.)
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on the offshore side of the migratory path, there was little evidence of any course deflection,
even though the whales were exposed to received levels that would almost certainly have
elicited an avoidance reaction had the source been placed in the inshore location.

The Navy believes the LFA research elicited minor, short-term behavioral responses, but no
prolonged disruption of biologically important behavior. The Navy maintains (see Exhibit 6)
that according to the best available scientific consensus, a 180 dB threshold for potential harm
represents the applicable threshold standard for LFA and constitutes the Navy’s avoidance
goal. To meet this standard, the Navy has committed to operational and geographic
restrictions. The operational restrictions consist of monitoring during sonar operations [to?]
prevent injury to marine mammals (and possibly sea turtles) by ensuring, to the extent possible,
that they are not within the 180-dB mitigation zone during LFA transmissions. Generally, this
means avoiding + 180 dB within a radius of 1 kilometer (km) from the source (at full power).
The monitoring will be accomplished through a relatively sophisticated three-part monitoring
program, using visual, passive acoustic, and active acoustic monitoring. (The Navy has also
committed to long term monitoring, as described on page 21.)

The Navy will also assure that the sound field does not exceed: (1) 180 dB within 22 km (12
nm) of any coastline (including islands); and (2) 145 dB in the vicinity of known recreational
and commercial dive sites. «

In reviewing the LFA research phases, ATOC, and other acoustic projects, the Commission
noted growing evidence from the past decade that man-made sounds can disturb marine
mammals, including whale strandings this year in the Bahamas. Low-frequency sound was not
involved in the military exercises occurring at the time of the Bahamas whale strandings, and it
may well have been mid-frequency (rather than low-frequency) NATO LFA sound leading to
1996 whale strandings in the Mediterranean. Nevertheless, both these events reinforce how
little is known about marine mammals and noise. The sounds that may have caused the
Bahamas strandings were not expected to lead to severe adverse marine mammal reactions, and
it may have been a complex synergistic effect of a combination of different sounds that caused
the reaction. Either way, serious re-evaluation of current assumptions on the effects of military
sonar technology may be warranted.

Marine mammals rely on sound for communication, orientation, and detection of predators and
prey. LFA (and ATOC) research efforts documented behavioral responses including silencing,
disruption of activity, and movement away from the source. Sound carries so well underwater
that animals can be affected at great distances from a loud acoustic source (and low-frequency
sources carrying the greatest distances). Because so little is known, NMFS, the Commission,
and other regulatory agencies charged with protecting marine resources have been extremely
challenged in their efforts to establish regulatory thresholds and policy in the absence of
reliable data. To date, and clearly with difficulty, the Commission has, for want of a more
reliable standard, accepted 180 dB (RL) as “a reasonable estimate for the level at which
potential physiological injury could occur for marine animals.” (e.g., USGS Seismic Surveys,
NMFS Pulsed Power Experiment, and the Minerals Management Service’s High Energy

£
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Seismic Survey (HESS) efforts.) Even more challenging, given the long-term scope of the
proposed LFA project, and given the fact that behavioral changes can be documented at RLs
well below 180 dB, is determining which types of behavioral responses are benign, and which
pose adverse population or biological consequences. Both the geographic and temporal scope
of LFA use far exceed any of the more limited acoustic activities previously authorized by the
Commission. On the other hand, the Navy describes legitimate defense mission needs and has
sincerely and objectively attempted both to: (1) answer some of the thorny issues raised; and
(2) incorporate measures to protect marine resources. Despite the challenges and limited
research available, the Commission needs to weigh the competing military and resource
protection needs and arrive at a scientifically justifiable conclusion.

As of the date of this writing, the Navy has not responded to the Commission staff’s Oct. 26,
1999, comments on the Draft EIS for this program. Therefore, based on the information needs
discussed on pages 23-25 and 29 of this report, at this time the Commission lacks adequate
information to determine the consistency of the project with the marine resource protection
(Section 30230) and the recreation (diving) (Sections 30213 and 30220) policies of the Coastal
Act. The Commission is able to find the project consistent with the commercial and
recreational fishing policies (Sections 30234 and 30234.5) of the Coastal Act.

STAFF SUMMARY AND RECOMMENDATION

I. Project Description. The Navy has submitted a consistency determination for the
employment of its Surveillance Towed Array Sensor System Low Frequency Active
(SURTASS LFA) sonar system for use in offshore California waters. LFA is a military system
designed for active detection and tracking of submarines at longer ranges than conventional
(higher frequency) active sonar systems. LFA sonar enables the Navy to have an improved
capability to detect quieter and harder-to-find foreign submarines at long range, provide U.S.
forces with adequate time to react to, and defend against, potential submarine threats while
remaining a safe distance beyond a submarine’s effective weapons range. The LFA system
uses a vertical line array of sound projectors to broadcast specially designed low-frequency
(100-500 Hertz (Hz)) sonar pulses at high power levels, and a towed horizontal line array of
hydrophones to receive echoes of the pulses from distant targets (Exhibit 1). The Navy defines
the word "employment" of the system as used in this document to include the use of LFA sonar
during routine training and testing activities, as well as the use of the system during ordinary
military operations, but excluding use of the system in armed conflict or direct combat support
operations, and “... during periods of heightened threat conditions, as determined by the
National Command Authorities.” The Navy further describes the system as follows:

SURTASS LFA Sonar Technology

SURTASS LFA sonar is a long-range, low frequency (between 100 and 500 Hz), all-weather
sonar system composed of both active and passive components.
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The active component of the SURTASS LFA system, LFA, is an augmentation to the passive
detection system, to be used when passive system performance is inadequate. LFA is a set of
acoustic transmitting source elements suspended by cable from underneath a ship. These
elements, called projectors, are devices that produce the active sound pulse, or "ping.” The
projectors transform electrical energy to mechanical energy that set up vibrations or pressure
disturbances within the water to produce a "ping."” The characteristics and operating features
of the active components (LFA) are:

o The source is a vertical line array (VLA) of up to 18 sound projectors suspended below
the vessel. LFA’s transmitted beam is omnidirectional (360 degrees) in the horizontal
(nominal depth of the center of the array is 122 m [400 ft]), with a narrow vertical
beamwidth that can be steered above or below the horizontal.

o The source frequency is between 100 and 500 Hz (the LFA system’s physical design
does not allow for transmissions below 100 Hz). A variety of signal types can be used,
including continuous wave (CW) and frequency-modulated (FM) signals. Signal
bandwidth is approximately 30 Hz.

o The source level (SL) of an individual element of the SURTASS LFA sonar array is
approximately 215 decibels (dB) (referenced to 1 micro Pascal [uPa] at 1 meter). The
sound field of the array can never be higher than the SL of an individual source
projector.

o The typical LFA signal is not a constant tone, but rather a transmission of various
waveforms that vary in frequency and duration. A complete sequence of sound
transmissions is referred to as a “ping” and lasts between 6 and 100 seconds, although
the duration of each continuous frequency sound transmission is never longer than 10
seconds.

o Average duty cycle (ratio of sound “on” time to total time) is less than 20 percent (20
percent is the maximum physical limit of the LFA system). The typical duty cycle is
between 10 and 20 percent.

o The time between transmissions is typically from 6 to 15 minutes.

The passive, or listening, component of the system is SURTASS. SURTASS detects returning
echoes from submerged objects, such as threat submarines, through the use of hydrophones.
These devices transform mechanical energy (received acoustic sound wave) to an electrical
signal that can be analyzed by the processing system of the sonar. The SURTASS hydrophones
are mounted on a receive array that is towed behind the ship. The SURTASS LFA sonar ship
must maintain a minimum speed of 5.6 kilometers per hour (3 knots) through the water in
order to tow the hydrophone array. The return signals, which are usually below background or
ambient noise level, are then processed and evaluated to identify and classify potential
underwater threats.
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Currently, only one Navy ship is capable of LFA deployment. Ultimately (by 2004), the Navy
plans to have four ships operational, with a maximum of two in Pacific Ocean waters. A
typical ship deployment schedule (Exhibit 8) would involve 270 days at sea, with 30-day
missions, within which two 9-day active transmission periods would occur (with a maximum
of 4 hours/day of active transmissions). A 9-day mission would entail 36 hours of active
transmissions, so the 30-day mission would involve 72 hours of active transmissions. The
yearly total (per ship) would be 432 hours of active transmissions.

The primary alternatives considered by the Navy in the Draft OEIS/EIS included the Restricted
Operation Alternative (the proposed action), the Unrestricted Operation Alternative, and the
No Action Alternative. For the reasons explained below, the Navy determined that the
Restricted Operation Alternative (Alternative 1) was the preferred alternative; the Navy states:

Alternative 1 (Restricted Operation, the Navy’s Preferred Alternative)

Alternative 1, the Navy's preferred alternative, best meets the program’s purpose and need,
while minimizing potential environmental effects as compared with unrestricted operations.
This alternative would include geographic restrictions and monitoring to prevent injury to
potentially affected species while satisfying the stated purpose of the proposed action to meet
U.S. need for improved capability to detect quieter and harder-to-find foreign submarines at
long range.

The operational restrictions and monitoring programs are described on pages 20-21 of this
report.

Alternatives that the Navy rejected include:

(1) Unrestricted Operation, which the Navy rejected due to its potential adverse effects to
marine animals and human divers, its inconsistency with other regulations, such as the
Marine Mammal Protection Act (MMPA) and Endangered Species Act (ESA), and its
inconsistency with the Chief of Naval Operations' commitment to the protection of the
environment and good stewardship of the sea; and

(2) No Action, which the Navy rejected because it would deprive the U.S. Navy of the
capability to detect quieter and harder-to-find foreign submarines at long range. The Navy
also maintains that the No Action alternative would not give the Navy adequate time to
react to, and defend against, potential submarine threats while maintaining a safe distance
from a submarine's effective weapon range, “...and, as such, would potentially produce
increased environmental impacts and would not accomplish the purpose and need of the
proposed action.”
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I1. Background.

A. Heard Island. Arguably the seminal event in the controversy over the use
of low-frequency sound in the ocean was the Heard Island Feasibility Test (HIFT) conducted
in 1992 (dubbed “the shot heard half way round the world”), during which a sound level of 221
dB and a frequency of 57 Hz was transmitted through the deep sound (SOFAR?) channel to
receivers over distances of up to 17,000 km. This experiment demonstrated the tremendous
potential for transmitting sound at transoceanic distances and served as a prototype for regular
observations of the speed of sound in the ocean for measuring the rate of ocean warming due to
global climate change (e.g., ATOC).

B. National Research Council (NRC) Review. As a result of issues raised by
HIFT, the Office of Naval Research (ONR) requested in 1992 that the National Research
Council (NRC) examine the state of knowledge of the effects of low-frequency sounds on
marine mammals and assess the trade-offs between the benefits of underwater sound as a
research tool and the possible harmful effects on marine mammal populations of introducing
additional low-frequency sound into the ocean. In 1994 the NRC issued a report, Low
Frequency Sound and Marine Mammals: Current Knowledge and Research Needs, which
concluded that: (1) very little is known about the effects of low-frequency sound on marine
mammals; and (2) it is difficult to establish regulatory policy in the absence of data regarding
such effects. The report included a series of recommendations about the kinds of research
needed to fill the knowledge gaps.

C. Acoustic Thermometry of Ocean Climate (ATOC). As a follow-up to
HIFT, Scripps Institution of Oceanography (Scripps) developed the ATOC program to make
regular measurements of the travel times of low-frequency sound throughout the Pacific
Ocean, using sound up to 195 dB and a frequency of 75 Hz, transmitted from a source located
at Pioneer Seamount, 48 nm (nautical miles) offshore of Half Moon Bay. As a result of
concerns about the effects of ATOC low-frequency sound, Scripps agreed to conduct the first
several years of transmissions through a Marine Mammal Research Program (MMRP). In
June 1995 the Commission concurred with Scripps’ consistency certification (and permit) for
this program (CC-110-94 & CDP 3-95-40). The California portion of the program is complete
(Hawaii’s is still underway). A brief assessment of the MMRP results can be found in NRC
2000 cited below. (See also Exhibit 9, first page)

D. NATO LFA/Whale Strandings. In May 1996 12 Cuvier’s beaked whales
were involved in a mass stranding over a 38 km stretch of coastline during NATO LFA
exercises in the Mediterranean Sea, off the west coast of Greece. A March 5, 1998, Nature
article by Alexandros Frantzis, entitled “Does acoustic testing strand whales,” concluded that
“... the probability of a mass stranding occurring for other reasons during the period of the
LFAS tests is less than 0.07%” and that “Although pure coincidence cannot be excluded, it
seems improbable that the two events were independent.” This article stimulated NATO to

* SOFAR is an acronym for Sound Fixing and Ranging.
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convene a Bioacoustics panel (SACLANTCEN) to study the event and review the data; the
panel published a Summary Record in June 1998. Unlike current Navy LFA sonar, the NATO
LFA sonar used both low- and mid-frequency transmissions (one at 450-700 Hz (low-
frequency) and one at 2.8-3.3 kilohertz (kHz) (mid-frequency)), at source levels of just under
230 dB. This combined signal lasted four seconds and was repeated once every minute. The
NATO panel’s analysis: (1) suggested close timing between the onset of sonar transmissions
and the first strandings; (2) was unable to determine the received levels experienced by the
stranded whales; (3) noted that received levels as high as 150-160 dB were estimated to occur
at ranges of 50 km; and (4) stated that sperm whales were heard within 10-25 km of the sound
source, but demonstrated no obvious changes in their clicking patterns before, during, and after
sonar transmissions. In the end, though, because autopsies did not provide ear tissue samples,
the NATO panel had difficulty coming to definitive conclusions linking LFA to the strandings,
although it did rule out natural physical environmental factors. Thus, the NATO panel
summary concluded:

An acoustic link can neither be clearly established nor eliminated as a direct or
indirect cause for the May 1996 strandings.

Behavioral responses to acoustic transmission must be taken into consideration as a
possible cause for strandings, therefore, acoustic characteristics that induce behavioural
changes or physical damage to marine animals should be determined.

The effects of sound on marine animals vary according to species, therefore, additional
research is needed to determine hearing characteristics and behaviour of the entire range of
marine species.

The panel further recommended as follows:

With regard to high intensity acoustic sources, there was a strong recommendation
Jfrom the panel that appropriate environmental assessment procedures be implemented as soon
as possible with a view to recommending suitable mitigation and monitoring protocols.

The panel also noted that the lack of adequate anatomical data on the stranded
animals, particularly auditory and other tissue analyses, was a serious obstacle. ...[T]he
panel recommended that proper specimen collection be supported to ensure complete necropsy
in the future.

Other attempts have been made to correlate whale strandings and military operations in the
Mediterranean. Simmons and Lopez-Guard (1991) reported on four mass strandings between
1985-1989 of Cuvier’s beaked whale (Ziphius cavirostris) on the coast of Fuerteventura in the
Canary Islands that may have been related to naval maneuvers. At the same time, NATO
sonars have been tested in the Mediterranean Sea on many occasions without strandings. Upon
reviewing the data the NRC concludes that:
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Both Simmonds and Lopez-Jurado (1991) and Frantzis (1998) started with rare
strandings and then looked for some other rare event that might correlate, but neither
paper makes a strong case for having performed a thorough systematic survey of when
naval or sonar exercises might have occurred in these areas in the absence of
strandings. There is a clear need for studies designed to test this association more
systematically.

E. U.S. Navy. The NATO panel reviewing the 1996 Mediterranean strandings
acknowledged that the U.S. Navy has been a leader in advancing the state of knowledge of
underwater acoustics, and that among the passive acoustic monitoring systems that have been
developed:

... Perhaps the most impressive project was the employment of the Navy's deep water
submarine monitoring system (SOSUS) to listen to the vocal activity of whales over
millions of square miles of the world’s oceans to reveal an unprecedented picture of the
global movements of these far-ranging animals. These data, along with distribution and
abundance data from a variety of sources, are being incorporated into a Global
Information System (GIS) type mapping technology to enable Navy planners to avoid
areas of high marine mammal density (“hotspots”’) and to predict possible effects of an
activity at whatever spatial scale is appropriate.

During more or less the same time period as ATOC review and the Mediterranean controversy,
the U.S. Navy acknowledged the existence of its own past and ongoing LFA sonar programs.
For example, after protecting classified portions the Navy released after-the-fact
documentation of several past Navy LFA operations offshore of California, including: (1)
Magellan II, Aug. 1994, location classified; (2) LFA-14, Northern, Sept. 26, 1995, to October
9, 1995, west of S.F. Bay, extending north along the Mendocino coast; (3) LFA-14, Southern,
Sept. 26, 1995, to Oct. 9, 1995, south of the Channel Islands, extending south along the Baja
California coast; and (4) LFA-15, Feb. 1996-Mar. 1996, south of the Channel Islands,
extending south along the Baja California coast (source — partially declassified Navy
Environmental Assessments (EAs). [Note: pre-1994 LFA exercises were not documented]

Due to evolving concerns over Navy LFA, in July 1996 the Navy agreed to prepare an EIS and
delay further use of LFA until its completion. To assist this effort, the Navy designed a three-
phased program to study LFA effects on a variety of marine mammal behaviors, including: (1)
feeding blue and fin whales off San Nicolas Island; (2) migrating gray whales off Big Sur; and
(3) humpback breeding offshore of Hawaii. The first two of the phases were offshore of
California, and in 1997 the Commission concurred with consistency determinations for those
research efforts.

F. The Bahamas Whale Strandings. In a more recent and dramatic incident
implicating mid-frequency military sound and whale strandings (as opposed to low-frequency
sound used for Navy LFA sonar), on March 15-16, 2000, 16 whales of four different species
beached themselves in the Bahamas off the east coast of the U.S. during the time the Navy was .
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conducing Littoral Warfare Advanced Development (LWAD) Sea Tests. Seven whales died,
including four Cuvier’s beaked whales, a Blainville’s dense beaked whale, and a spotted
dolphin. This time, necropsies were performed; the National Marine Fisheries Service
(NMFS) reported that:

The injuries to the six beaked whale heads were all consistent with an intense acoustic
or pressure event. All six whales were examined by gross dissection and two of the heads were
examined by computerized topography (CT) scan. All six beaked whales had some evidence of
trauma to tissue associated with hearings, sound production, and/or airways. In particular, all
had some hemorrhages in or around the ears. Other issues related to sound conduction or
production such as the larynx and auditory fats had minor to severe hemorrhages. One animal
also had evidence of a hemorrhage in the fluid space around the brain. In humans, injuries
such as these would have caused extreme discomfort but do not generally cause permanent
hearing loss or death.

These animals died from being stranded. We do not know what caused the animals to
strand, but we think it is possible that the animals suffered vestibular effects (disequilibrium
and disorientation) from an acoustic or pressure event. We base this suspicion upon the
unigue physiology of beaked whales about which little is known to date within the scientific
community, and the fact that two species of beaked whales predominated the stranding event.

The injuries revealed in the necropsies were not consistent with a nearby explosion
(there were no bone fractures), but could have been caused by a distant explosion, or an
intense acoustic event. Postcranial tissues showed minor lesions in heart muscle and minor
hemorrhage in lung and kidney issue that are less indicative of cause than the cranial results.

A NOAA acoustic array located 60 miles south of the stranding site did not indicate any
explosions. However, the sampling rate of that array was not sufficient for detecting
explosions.

NOAA Fisheries is unable at this time to link the biological damage to a specific source
of acoustic energy or pressure. However, the coincident transit of the Northeast and
Northwest Providence Channels by Navy ships using tactical sonars, and the fact that the two
species of beaked whales predominated the strandings, suggest a priority need to examine
whether injuries of this nature could be caused by exposure, over time, to a combination of
Navy tactical sonars. The Navy has agreed to investigate this issue with us on a priority basis.

The two agencies are openly cooperating in this investigation. The Navy is preparing a
model of the acoustic field produced by these tactical sonars. Examination of all models will
be the subject of the next joint NOAA Fisheries/Navy workshop in mid-July. However, since
microscopic examination of the inner ear of whales takes at least nine months, a final report of
this investigation will not be available until early in 2001.
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A Washington Post reporting of the incident noted:

The findings [on the Bahamas strandings] are the first ever to link either distant noise or a
Jaraway explosion with a whale stranding, said Darlene Ketten, an auditory specialist at the
Woods Hole Oceanographic Institution who helped conduct necropsies on six of the whales for
NOAA. She called the conclusions "a red flag" and "a reason for concern.”

On July 19, 2000, the U.S. House of Representatives Committee on Resources sent a letter to
the Secretary of Defense, stating that the Mediterranean and Bahamas events “... warrant a
more precautionary approach to the use of LFA sonar and further scientific investigation to
determine its effect on marine species.” The Committee stated:

...we urgently request that ... [ the Navy] withdraw the DEIS and reassess your assumptions
that LFA sonar poses no threat to the marine environment. We also request that you postpone
proceeding with NMFS to obtain a Letter of Authorization for incidental take under the Marine
Mammal Protection Act to operate LFA sonar worldwide until such time that NMFS can
properly establish scientifically based noise standards for marine animals.

The Navy responded to the Committee in a letter dated August 24, 2000, stating that:

We believe that the SURTASS LFA DOEIS/EIS process continues to be a fair and
comprehensive evaluation of the potential for environmental impacts from deployment of this
critical national security system, and that its proposed employment will produce no more than
minimal risk to the marine environment.

The Navy also noted that the sonar in use in the Bahamas in March 2000 was in the mid- (not
low-) frequency range, on the order of 3-5 kHz, and the Navy contends: “These sonar systems
have been in use ... for more than 20 years, including narrow passages and open ocean areas,
without known ill effects on marine mammals.” The Committee’s letter and the Navy’s
response are attached as Exhibits 11 & 12.

G. NRC Follow-up Review. In a follow-up report to its 1994 report, in 2000
the NRC published “Marine Mammals and Low-Frequency Sound: Progress Since 1994,”
which included an independent discussion of both ATOC and Navy LFA research programs,
and which made several recommendations addressing future research needs that are
particularly relevant to Navy operations and facilities, including the following:

1. NMFS, the Navy, and other agencies with responsibilities for marine mammals or
that conduct or permit activities that introduce significant levels of sound to the ocean should
evaluate the costs and benefits of an array of acoustic receivers designed to monitor both
human-generated sound in the ocean and the vocalizations of whales in acoustic hotspots
(NRDC, 1999). One possibility is to use existing arrays such as the IUSS (JOI, 1994, Clark,
1995; Gisiner, 1998) developed by the U.S. Navy to detect submarines. ... Whales could be
located and tracked in real time and in three-dimensional space, thus identifying natural paths
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and avoidance paths. This capability was demonstrated in the Whales '93 program in which
the 1USS was used to routinely detect, locate, and track blue, finback, and humpback whales in
the North Atlantic Ocean (JOI, 1994). Hundreds of thousands of whale vocalizations were
documented, allowing the description of seasonal movements of the whales. ... [Emphasis
added.]

2. The concept of Stranded Whale Auditory Test (SWAT) teams recommended in NRC
(1994) and NRDC (1999) should be implemented by funding trained scientists and associating
them with stranding networks. The Olffice of Naval Research (ONR) partially funded a small
effort to support the activities of a SWAT team, but the hardware and field methods are not yet
adequate for wide testing. The ONR program manager (R. Gisiner) estimates that a
considerable, but not unreasonable, amount of hardware and software design and testing will
be needed (about 1-2 years of effort) before a system capable of regular operation under the
SWAT team approach is feasible. However, this activity should be expanded to at least two
teams, one on the east coast and one on the west coast of the United States. The teams should
be responsible for (1) necropsy of suspected/possible marine mammal victims of sound injury
(to be able to show whether sound caused the injuries or deaths) and (2) testing of hearing on
stranded or entangled live animals. There is a need to expand the pool of individuals capable
of doing this kind of work .... An immediate need is for funding a specialist in evoked potential
audiometry to develop improved methods applicable to large whales ... NMFS and/or ONR
should include funding for such work in the next budget cycle. [Emphasis added.]

3. Lack of specialized research facilities hinders the priority studies described earlier.

... Currently, there is only one site in the United States (and perhaps the world) that has the
facilities and animals that could be used in such studies. This site is operated by the U.S. Navy
in San Diego, California. ... Recommendations: If the studies described ... [in the NRC
report] are of sufficient priority to reduce uncertainties in the regulation of human-generated
sound in the ocean, federal agencies should establish a national facility for the study of marine
mammal hearing and behavior. The Committee believes that such a facility might be
established at relatively little incremental cost by enhancement of the existing Navy facility.
...The Navy’s Marine Mammal Program facility in San Diego keeps marine mammals and
already has trained animals and expertise in maintaining them. Its role potentially could be
expanded to provide a more widely accessible national facility, including unclassified
research. ... [Emphasis added.]

(Exhibit 9 contains additional Findings and Recommendations from the Executive Summary of
that report.)

H. Fundamentals of Under Water Sound. Decibel measurements state
the ratio between measured pressure value and a reference pressure value. The scale is
logarithmic, meaning that each 10 dB increase is a ten-fold increase in power (e.g., 20 dB
is a 100-fold increase, 30 dB is a 1,000-fold increase). Psychologically, humans perceive
a 10 dB increase in noise as a doubling of sound level. Comparing sound levels in air
against sound levels in water must be done carefully, for two reasons. First, the reference
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pressure values are different by 26 dB. Second, and more importantly, due to the
difference in relative impedance of air and water (the stiffness or density of the medium),
a roughly 5,000 times greater power level (35.5 dB) is necessary in air than in water to
produce an equivalent pressure level. Combining these two factors, a 61.5 dB difference
or correction factor, between the air and water scales is required. In other words, 61.5 dB
must be subtracted from a sound level in water to produce an equivalent acoustic
intensity in air.

In this report, dB references are broadband-level values, based on the water reference
standard, standardized at 1 micro Pascal at 1 m (dB re 1uPa at 1 m) for source levels
(SL), and dB re 1 uPa rms (root mean squared) for received levels (RL).

Sound intensity in deep water generally diminishes as the square of the distance from the
source (i.e., 1/r%, with a 6 dB reduction for a doubling in distance), also called “spherical
spreading. In this equation transmission loss is defined as 20 log R. In shallow water,
cylindrical spreading can occur (1/1, or a 3 dB reduction for a doubling in distance, or 10
log R). . Because LFA is not a typical single-source and would operate in many different
ocean conditions, its transmission loss calculations are complex (see discussed on page
21). '

Finally, the Navy’s EIS states that:

... the source level of an array is much higher than the source level of the given elements
in the array. This is because the array acts as an antenna, and the source levels of the
individual elements combine to produce a louder sound field. For example, given that an
array with 18 elements has a source level of 230 dBre 1 uPa at 1 m, the source level of
one element is 230 — 20*log (18) = 204.9 dB re 1 uPa at 1 m. Therefore, the source level
of each element is over 25 dB less than the integrated source level of the entire array.

III. Procedures

A. Applicable Legal Authorities. Section 307 of the Coastal Zone Management Act
(CZMA) provides in part:

(c)(1)(A) Each Federal agency activity within or outside the coastal zone that
affects any land or water use or natural resource of the coastal zone shall be carried
out in a manner which is consistent to the maximum extent practicable with the
enforceable policies of approved State management programs.

B. Practicability. The federal consistency regulations implementing the CZMA
include the following provision:
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Section 930.32 Consistent to the maximum extent practicable.

(a) The term "consistent to the maximum extent practicable” describes the
requirement for Federal activities including development projects directly
affecting the coastal zone of States with approved management programs to be
Jully consistent with such programs unless compliance is prohibited based upon
the requirements of existing law applicable to the Federal agency's operations. If
a Federal agency asserts that compliance with the management program is
prohibited, it must clearly describe to the State agency the statutory provisions,
legislative history, or other legal authority which limits the Federal agency's
discretion to comply with the provisions of the management program.

The Commission recognizes that the standard for approval of Federal projects is that the
activity must be “consistent to the maximum extent practicable” (Coastal Zone Management
Act Section 307(c)(1)). This standard allows a federal activity that is not fully consistent with
the CCMP to proceed, if compliance with the CCMP is “prohibited [by] existing Federal law
applicable to the Federal agency's operations” (15 C.F.R. § 930.32). The Navy has not cited
any "statutory provision, legislative history, or other legal authority which limits [its] ...
discretion to comply with the provisions of the" CCMP (15 C.F.R. § 930.32(a)). Since the
Navy has raised no issue of practicability, as so defined, the standard before the Commission is
full consistency with the policies of the California Coastal Management Program (CCMP).

C. Necessary Information. Section 930.42(b) of the federal consistency regulations
(15 CFR Section 930.42(b)) requires that, if the Commission's objection is based on a lack of
information, the Commission must identify the information necessary for it to assess the
project's consistency with the CCMP. That section states that:

If the State agency's disagreement is based upon a finding that the Federal agency has
Jailed to supply sufficient information (see Section 930.39(a)), the State agency's
response must describe the nature of the information requested and the necessity of
having such information to determine the consistency of the Federal activity with the
management program.

The nature of the information that the Commission has requested, but that the Navy has failed
to provide, is described on pages 23-25 & 29 of these findings. As discussed in the staff note
(page 1) and as described more fully in the findings below, such information is necessary to
enable it to determine whether the proposed project is consistent with Sections 30230, 30213
and 30220 of the Coastal Act (part of Chapter 3, the substantive component of the CCMP).

D. Measures to Bring the Project into Conformance with the CCMP. Section
930.42(a) of the federal consistency regulations (15 CFR § 930.42(a)) requires that, if the
Commission’s objection is based on a finding that the proposed activity is inconsistent with the
CCMP, the Commission must identify measures, if they exist, that would bring the project into
conformance with the CCMP. That section states:
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In the event the State agency disagrees with the Federal agency's consistency
determination, the State agency shall accompany its response to the Federal agency with
its reasons for the disagreement and supporting information. The State agency response
must describe (1) how the proposed activity will be inconsistent with specific elements of
the management program, and (2) alternative measures (if they exist) which, if adopted by
the Federal agency, would allow the activity to proceed in a manner consistent to the
maximum extent practicable with the management program.

As discussed above, the Commission has found that it does not have sufficient information to
find the project consistent with the marine resources (Section 30230) and public recreation
(diving) policies (Sections 30213 and 30220) of the Coastal Act. Therefore, at this point, it is
premature to discuss feasible alternative measures that may be needed to enable the project to
be conducted in a manner consistent with the CCMP.

E. Federal Agency Responsibility. Section C(a)(i) of Chapter 11 of the CCMP
requires federal agencies to inform the Commission of their response to a Commission
objection. This section provides that:

If the Coastal Commission finds that the Federal activity or development project ... is
not consistent with the management program, and the federal agency disagrees and
decides to go forward with the action, it will be expected to (a) advise the Coastal
Commission in writing that the action is consistent, to the maximum extent practicable,
with the coastal management program, and (b) set forth in detail the reasons for its
decision. In the event the Coastal Commission seriously disagrees with the Federal
agency's consistency determination, it may request that the Secretary of Commerce
seek to mediate the serious disagreement as provided by Section 307(h) of the CZMA,
or it may seek judicial review of the dispute.

F. Presidential Exemption. As amended on November 5, 1990, the CZMA provides
for a presidential exemption where the state finds, and the federal courts agree upon judicial
review, that a Federal agency activity is not consistent to the maximum extent practicable with
the state's coastal management program. Section 307(c)(1)(B) provides:

After any final judgment, decree, or order of any Federal court that is appealable under
Section 1291 or 1292 of title 28, United States Code, or under any other applicable
provision of Federal law, that a specific Federal agency activity is not in compliance
with subparagraph (A), and certification by the Secretary that mediation under
subsection (h) is not likely to result in such compliance, the President may, upon written
request from the Secretary, exempt from compliance those elements of the Federal
agency activity that are found by the Federal court to be inconsistent with an approved
State program, if the President determines that the activity is in the paramount interest
of the United States. No such exemption shall be granted on the basis of a lack of
appropriations unless the President has specifically requested such appropriations as
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part of the budgetary process, and the Congress has failed to make available the
requested appropriations.

IV. Federal Agency's Consistency Determination. The Navy has determined the project
consistent to the maximum extent practicable with the California Coastal Management
Program.

V. Staff Recommendation. The staff recommends that the Commission adopt the following
motion:

MOTION: I move that the Commission agree with consistency determination CD-113-00
that the project described therein is fully consistent, and thus is consistent to
the maximum extent practicable, with the enforceable policies of the
California Coastal Management Program (CCMP).

STAFF RECOMMENDATION:

Staff recommends a NO vote on the motion. Failure of this motion will result in a
disagreement with the determination and adoption of the following resolution and findings. An
affirmative vote of a majority of the Commissioners present is required to pass the motion.

RESOLUTION TO DISAGREE WITH CONSISTENCY DETERMINATION:

The Commission hereby disagrees with the consistency determination by the Navy, on the
grounds that the consistency determination does not contain sufficient information to determine
the project’s consistency to the maximum extent practicable with the enforceable policies of
the California Coastal Management Program (CCMP).

VL. Findings and Declarations:

The Commission finds and declares as follows:

A. Marine Resources.

1. Coastal Act Policies. Section 30230 of the Coastal Act provides:

Marine resources shall be maintained, enhanced, and where feasible, restored. Special
protection shall be given to areas and species of special biological or economic
significance. Uses of the marine environment shall be carried out in a manner that will
sustain the biological productivity of coastal waters and that will maintain healthy
populations of all species of marine organisms adequate for long-term commercial,
recreational, scientific, and educational purposes.
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2. Marine Resources in Project Area. In its ocean-by-ocean list of species
subject to “incidental take” pursuant to the Marine Mammal Protection Act (i.e., a NMFS
harassment permit), the Navy’s Draft EIS lists sensitive species likely to be affected in the
Pacific Ocean. Exhibit 5 lists these species. Most of these species spend portions of their life
cycle within the coastal zone and are subject to protection under the Coastal Zone Management
Act?

3. Navy LFA Research Results. As mentioned on page 10, the Navy
performed research on feeding, migrating, and breeding whales to look at behavioral responses
to LFA sounds in the 120 to 155+5 dB range. The Navy states:

In order to minimize the chance of harassment to experimental animals, the LFS SRP [Low
Frequency Sound, Scientific Research Program] restricted exposures to a maximum RL of
160+5 dB.

During the first phase of LF'S SRP research, the source ship operated routinely with the full
source array at power levels similar to those that would be used in normal Navy operations.
The ship also approached whales while operating two of the source levels. There was no

pronounced disruption of feeding behavior from whales exposed to RLs from 110 to 153 dB.

In the second phase of LFS SRP research, migrating gray whales showed responses similar to
those observed in earlier research (Malme et al., 1983; 1984) when the source was moored in
the migration corridor ... The study extended those results with confirmation that a louder SL
elicited a larger scale avoidance response. However, when the source was placed offshore ...
of the migration corridor, the avoidance response was not evident on the track plots. The
inshore avoidance model — is not valid for whales in proximity to an offshore source. Rather,
these data suggest that avoidance of an offshore source (> 4 km [2.2 nm]) would be minor,
even at considerably higher RLs of sound from SURTASS LFA sonar.

The third phase of LFS SRP research examined potential effects of SURTASS LFA sonar
transmissions on singing humpback whales. These whales showed some apparent avoidance
responses and cessation of song occurring at RLs ranging from 120 to 150 dB. However, an
equal number of singing whales exposed to the same levels showed no cessation of song.
Further analysis is required to establish how often male humpbacks stop singing in the
absence of the SURTASS LFA sonar transmissions and to evaluate the significance of the song

4 In granting the Commission permission to review ATOC (see page 7), the Office of Ocean and Coastal
Resource Management (OCRM) stated: (1) “OCRM has determined that the marine animals at issue that
ply the waters of the coastal zone and the OCS are coastal resources. The CZMA and its legislative history
indicate that the effects test is to be construed broadly”; and (2) “...an activity that affects or is reasonably
likely to affect these coastal resources that migrate through or use California waters, whether they may be
affected while in or outside the coastal zone, is subject to federal consistency in accordance with the
CZMA and 15 CFR Part 930.”




CD-113-00, Navy
LFA Sonar
Page 19

cessation observed during playbacks. Of the whales that did stop singing, there was little
response to subsequent pings. Most joined with other whales or resumed singing within less
than an hour of the possible response.

This kind of brief interruption, followed by resumption of normal interactions, is similar to that
seen when whales interrupt one another or when small vessels approach whales. If whales are
in a breeding habitat where vessel interactions are frequent, then the aggregate impact of all
disruptive stimuli could become significant. However, because the SURTASS LFA sonar
system would be operated well offshore of these humpback breeding areas, it is likely that the
cumulative impact of numerous inshore vessels would be significantly greater on these animals
than that caused by an occasional offshore series of SURTASS LFA sonar transmissions.

The Navy concludes:

Taken together, the three phases of the LFS SRP do not support the predictions that most
animals exposed to RLs near 140 dB would exhibit disruption of behavior and avoid the area.
These experiments, which exposed animals to RLs ranging from 120 to 150 dB, elicited only
minor, short-term behavioral responses, but not prolonged disruption of biologically important
behavior.

4. Navy Analysis. Given these research results, and “based on independent
research by prominent experts and the consensus from several scientific and technical
workshops,” Navy considers a 180-dB received level to be “... a scientifically reasonable
estimate for the onset of potential injury to marine animals.” To support this conclusion, in the
Draft EIS the Navy developed a “risk continuum” (Exhibit 6) for the determination of the
potential for prolonged disturbance of a biologically important behavior. The risk continuum
ranges from a risk approaching zero at 119 dB, to a 95 percent probability of a prolonged
disturbance of a biologically important behavior at 180 dB, with a graduated function in
between. The Navy’s EIS estimates that that below 120 dB the risk of harassment to marine
mammals is zero, and at 180 dB, that 95% of marine mammals “could incur non-injurious
harassment.” The EIS further states that:

In all three phases of the LFS SRP, animals that were exposed to SURTASS LFA sonar signals
at RLs up to 155 dB showed no behavioral response that was judged harmful or biologically
significant. Those animals that did respond were found to resume normal behavior patterns
within tens of minutes.

The EIS articulates a standard for safe deployment of the system to be “... that there be
negligible population consequences from any non-injurious harassment caused by SURTASS
LFA sonar operations.” Based on this standard the EIS states:
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The results of the OEIS/EIS analysis are consistent with this standard, given that proposed
mitigation and monitoring are implemented ... and: 1) a low number of systems are deployed;
2) the host ship is moving during operations; 3) the duty cycle is low; and 4) aggregate mission
activity in any one region and season is modest.

Exhibit 6 taken from the EIS elaborates further on the Navy’s justification for a non-injurious
response at RLs below 180 dB, and the following summary in the Navy’s consistency
determination elaborates on its “negligible population consequences” conclusion:

The potential impact on any stock of marine mammals from injury (within the LFA
mitigation zone) due to the proposed action is negligible, and the effect on the stock of
any marine mammal from prolonged disturbance of a biologically important behavior is
minimal. Biologically important behaviors are those activities essential to the continued
existence of a species, such as feeding, migrating, breeding and calving. The DOEIS/EIS
calculates the percentage of each stock of marine mammals at risk of injury or prolonged
disturbance of a biologically important behavior. These percentages took into
consideration geographic. restrictions and monitoring mitigation (Alternative 1,
Restricted Operation, the Navy's Preferred Alternative) that would reduce the potential
Jor effects on any stocks from injury to negligible levels. The numbers of animals
potentially affected through prolonged disturbance of a biologically important behavior
would be so small as to have negligible impacts on the affected species’ stocks and upon
the availability of the species for subsistence needs. The analytical methodology and
results are presented in Chapter 4 of the DOEIS/EIS, and incorporated herein by
reference.

To protect marine resources, the Navy has incorporated into the program: (1) operational
and geographic restrictions; (2) short term, or project-related monitoring to assure the
restrictions are complied with; and (3) long term monitoring to continue to study the effects
of anthropogenic sounds on the marine environment. These measures are described further
below.

a. Operational and Geographic Restrictions. The operational
restrictions consist of monitoring during sonar operations to prevent injury to marine mammals
(and possibly sea turtles) by ensuring, to the maximum extent possible, that they are not within
the LFA mitigation zone (i.e., the 180-dB sonar sound field) during LFA transmissions. The
Navy states this generally means avoiding exposing marine animals within a radius of 1 km
from the source (at full power). The Navy will also employ geographic restrictions, (regardless
of the presence of sensitive species), which consist of assuring that the sound field does not
exceed: (1) 180 dB within 22 km (12 nm) of any coastline (including islands); and (2) 145 dB
in the vicinity of known recreational and commercial dive sites. (The Navy has also agreed to
avoid geographically-defined offshore “biologically important areas™ (Exhibit 3); however
none of these are offshore of California.)
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The Navy further defines the 180 dB “Mitigation Zone” as follows:

The LFA mitigation zone covers an area ensonified to a level > 180 dB by the SURTASS LFA
sonar transmit array. Under normal operating conditions, the range of this 180-dB sound field
will vary between the nominal ranges of 0.75 to 1.0 km (0.40 to 0.54 nm) from the source array
over a depth of approximately 122 + 35 m (400 + 115 fi). (The center of the array is at a
nominal depth of 122 m {400 ft]). Under rare conditions (e.g., strong acoustic duct) this range
could be somewhat greater than 1 km (0.54 nm). Knowledge of local environmental conditions
(such as sound speed profiles [depth vs. temperature] and sea state) that affect sound
propagation is critical to the successful operation of the SURTASS LFA sonar and is
monitored on a near-real-time basis. Therefore, the SURTASS LFA sonar operators would
have foreknowledge of such anomalous acoustic conditions and would mitigate to the 180-dB
range even when this was beyond 1 km (0.54 nm).

b. Short-term Monitoring. The marine mammal restrictions will be
accomplished through a relatively sophisticated three-part monitoring program, using visual,
passive acoustic, and active acoustic monitoring, as follows:

¢ Visual monitoring for marine mammals and sea turtles from the SURTASS LFA sonar
vessel during daylight hours;

o Use of the passive (low frequency) SURTASS array to listen for sounds generated by
marine mammals as an indicator of their presence; and

e Use of high frequency (HF) active sonar to detect/locate/track potentially affected
marine mammals (and possibly sea turtles) near the SURTASS LFA sonar vessel and
the sound field produced by the SURTASS LFA sonar source array.

¢. Long-term Monitoring. The Navy states “...it would be prudent
to continue monitoring of potential effects of SURTASS LFA sonar on marine mammals.”
Consequently, the Navy intends to conduct Long Term Monitoring (LTM) concurrently with
the operation of LFA sonar, as follows:

The principal objectives of the LTM Program for the proposed SURTASS LFA sonar
employment are:

e Conduct Navy and independent scientific analyses of the effectiveness of proposed
mitigation measures, and make recommendations for improvements where
applicable, to incorporate them as early as possible, with National Marine
Fisheries Service (NMFS) concurrence;

e Provide the necessary input data for reports to NMFS (under the Marine Mammal
Protection Act as discussed below) on assessment of whether any taking of marine
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mammal(s) occurred within the LFA mitigation zone (180-dB sound field) during
SURTASS LFA sonar operations;

o Study the potential effects of Navy SURTASS LFA sonar-generated underwater
sound on long-term ecological processes relative to LF sound-sensitive marine
mammals and sea turtles, focusing on the application of Navy technology for the
detection, classification, localization, and tracking of these animals;

e Collaborate, as feasible, with pertinent Navy, academic, and industry
laboratories and research organizations, and where applicable, with Allied navy
and academic laboratories; and

e Provide for incident monitoring to include: (1) recreational or commercial diver
incident monitoring, and (2) marine mammal stranding incident monitoring. The
Navy would maintain close coordination with the principal clearinghouses for
information on diver-related incidents, namely the National Association of
Underwater Instructors (NAUI), Professional Association of Diving Instructors
(PADI) and Divers Alert Network (DAN). For recreational dive sites, the Navy
will notify DAN and other diving organizations concerning SURTASS LFA sonar
operations on a case-by-case basis. In addition, when the Navy files a Notice to
Mariners for major naval exercises, it would include the notification of any
SURTASS LFA sonar participation. The Navy would also coordinate with the
principal worldwide marine mammal stranding networks, including federal and
state, and international organizations.

The Navy concludes:

The Navy has determined that with geographic restrictions and monitoring mitigation the
proposed SURTASS LFA sonar employment would be carried out in a manner that would
sustain and protect the biological productivity of coastal waters. As such, the Navy has
determined that the proposed action is consistent with Sections 30230 and 30231 of the
California Coastal Act.

5. NRDC Concerns. Just as the Navy has been a leader in pursuing research
on the effects of sounds in the marine environment, the Natural Resources Defense Council
(NRDC) has been instrumental in bringing the issues raised to the attention of the general
public and raising concerns about the increasing degree of ambient noise in the ocean caused
by human activity’. The NRDC’s comments on the DEIS describe a number of deficiencies in
the Navy’s analysis and conclusions. The most relevant of these are attached as Exhibit 10
(NRDC letter to Navy, pp. 8-13). NRDC believes the Navy: (1) makes unwarranted

’ Sounding the Depths: Supertankers, Sonar, and the Rise of Undersea Noise, Natural Resources

Defense Council, 1999. .
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extrapolations from extremely limited data; (2) ignores relevant data not supporting the Navy’s
conclusions; (3) disregards biological concerns, (4) ignores the Navy’s own cautions about
extrapolating 120-150 dB data to higher received levels; and (5) ignores a recent (Aug. 1999)
study by Kastak and Schusterman et al.,° which found temporary threshold shifts at 60-75 dB
above lowest haring threshold in 3 pinniped species, and which NRDC maintains contradicts
studies on bottlenose dolphins relied on by the Navy as the primary basis for its 180 dB
criterion. The Navy has not yet responded to NRDC’s comments, as of the date of this writing.

6. Commission Conclusion: Marine Resources. In commenting on the
Navy’s DEIS, the Commission staff stated (Exhibit 7):

Whereas the Navy’s preliminary research better clarified marine mammal response to LFA
signals in the range of 120-160 dB RL (Received Level) range, the EIS extrapolated from this
range to a conclusion that any RL of <180 dB is acceptable. This is simply not justified by the
available evidence.

We recommend a return to the Navy’s previous approach adopted prior to publication of the
EIS and one we supported in our review and concurrence with the Navy'’s Phase I and II LFA
research. That approach is to perform additional scientific studies that establish (rather than
extrapolate and speculate) safe levels of use, and only then to proceed to operate at the higher
noise levels. We believe the Navy should conduct further studies of effects on marine resources,
or at least perform additional studies concurrently with LFA operation, attempting to
document impacts at these higher noise levels. The Navy also needs to collect, maintain and
publish monitoring results for the life of the program. Given the steady increases in
anthropogenic sound in the marine environment, and the difficulty in truly understanding the
effects of underwater sound on marine mammals, there will continue to be unresolved
questions about the wisdom and safety of the use of active sonar technology. The use of loud
low frequency active sonar equipment, whether it is being used for commercial, scientific or
military purposes, needs to be accompanied by significant studies of the effects of these types
of anthropogenic noises in order for policymakers to approve and the public to accept their
use.

The Commission staff also: (1) questioned the Navy’s conclusions concerning the effectiveness
of its active monitoring technology; (2) questioned the Navy’s assumptions and extrapolations
of LFA research to the 180 dB level; (3) questioned assumptions from the Navy’s diver
studies; (4) raised cumulative impact concerns; and (5) asked several questions about the
Navy’s monitoring. The Commission staff concluded:

¢ Kastak and Schusterman et al., “Underwater temporary threshold shift induced by octave-
band noise in three species of pinniped,” 106 J. Acoust. Soc. Am. 1142-48.
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In light of the above discussion and information needs, we finally question the confidence with
which the Navy asserts on Page 4.4-3 that: “... any potential for cumulative impacts from
SURTASS LFA sonar operations is extremely small and has been addressed by limitations
proposed for employment of the system.” To reiterate briefly, among the reasons for our
questioning this conclusion are: (1) the lack of reliable cumulative impact information
concerning both Navy and other nations’ or organizations’ use of LFA; (2) the paucity of
reliable information on the overall effects of noise on the marine environment,; (3) the extreme
difficulty of accurately monitoring and measuring the effects of LFA and other low-frequency
underwater noise impacts, and (4) an unsubstantiated reliance on 180 dB as a safety threshold
for impacts, based on limited Navy LFA studies primarily exposing animals to <180 dB levels.

We understand that in the context of all the world’s noise sources, LFA is not a dominant
factor. But the same can be said of any individual source: each one by itself is relatively
insignificant, but the cumulative impact may be significant. The EIS should acknowledge how
little we really know about cumulative noise impacts and should propose studies to fill the data
gaps and monitor the effects of human-induced noise on the marine environment.

In reviewing the LFA research phases, ATOC, and other acoustic projects, the Commission
noted growing evidence from the past decade that man-made sounds can disturb marine
mammals. Despite the additional Navy research, and considering the recent events in the
Mediterranean and the Bahamas, the Commission remains concerned over these issues.
Definitive conclusions regarding the implications of recent stranding events for LFA
technology are elusive. On the one hand, low-frequency sound was not implicated in the
Bahamas whale strandings, and it may well have been the mid- rather than low-frequency
sound leading to the 1996 Mediterranean strandings. On the other hand, the events underscore
how little is known about marine mammals and noise. Based on current commonly-held
assumptions, the sounds that may have caused the Bahamas strandings were not expected to
lead to severe adverse marine mammal reactions. Also, it may have been a complex
synergistic effect of a combination of different sounds that caused the reaction. In any event,
serious re-evaluation of current assumptions on the effects of military sonar technology may be
warranted.

Marine mammals rely on sound for communication, orientation, and detection of predators and
prey. LFA (and ATOC) research efforts documented behavioral responses including silencing,
disruption of activity, and movement away from the source. Sound carries so well underwater
that animals can be affected at great distances from a loud acoustic source (and with low-
frequency sources carrying the greatest distances). Because so little is known about the effects
of low-frequency sound on marine mammals, NMFS, the Commission, and other regulatory
agencies have been extremely challenged in their efforts to establish regulatory thresholds and
policy in the absence of reliable data. To date, and clearly with difficulty, the Commission has,
for want of a more reliable standard, accepted 180 dB (RL) as “a reasonable estimate for the
level at which potential physiological injury could occur for marine animals.” (See, for
example, USGS Seismic Surveys (CD-32-99 and CD-16-00), NMFS Pulsed Power Experiment
(CD-102-99), and the Minerals Management Service’s High Energy Seismic Survey (HESS) .
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efforts). Even more challenging, given the long-term scope of the proposed LFA project, and
given the fact that behavioral changes can be documented at RLs well below 180 dB, is
determining which types of behavioral responses should be considered acceptable and benign,
as opposed to those which pose adverse population or biological consequences. Clearly, both
the geographic and temporal scope of LFA use far exceed any of the more limited acoustic
activities previously authorized by the Commission. On the other side of the equation, the
Navy articulates legitimate defense mission needs and has sincerely and objectively attempted
to answer some of the thorny issues raised and incorporate measures to protect marine
resources. Despite the challenges and limited research available, the Commission needs to
weigh the competing military and resource protection needs and arrive at a scientifically
justifiable conclusion.

The Commission did not receive the Navy’s responses to the Commission staff’s Oct. 26,
1999, comments and questions on the Draft EIS by the time of publication of this report for the
December Commission meeting. Analysis of these questions is necessary to enable the
Commission to determine whether marine resources would be adversely affected by the
proposed LFA use. Therefore, at this point in the process, the Commission concludes that it
does not have sufficient information to determine the project’s consistency to the maximum
extent practicable with the marine resource protection policy (Section 30230) of the Coastal
Act.

B. Commercial and Recreational Fishing and Diving,

1. Coastal Act Policies. Section 30230 of the Coastal Act, quoted on page 17
above, provides for the protection of economically (as well as biologically) significant marine
species (including fish). Section 30234 provides: “Facilities serving the commercial fishing
and recreational boating industries shall be protected and, where feasible, upgraded.” Section
30234.5 provides that: “The economic, commercial, and recreational importance of fishing
activities shall be recognized and protected.” Section 30213 provides that “Lower cost visitor
and recreational facilities shall be protected, encouraged, and, where feasible, provided.”
Section 30220 of the Coastal Act provides that: “Coastal areas suited for water-oriented
recreational activities that cannot readily be provided at inland water areas shall be protected
for such uses.”

2. Fishing. The Navy believes that impacts on commercial and recreational
fishing will be minimal. The Navy’s consistency determination states:

The criterion applied to fish, sharks and sea turtles for the proposed action to cause
significant direct effects is that the animal would have to be located within the LFA
mitigation zone (180-dB sound field) during the time that the sonar was operating. A
negligible portion of stocks of any fish, shark or sea turtle would be exposed to these
levels, even in the absence of monitoring mitigation.
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Section 30234.5 provides: “The economic, commercial and recreational importance of
fishing activities shall be recognized and protected.” The proposed SURTASS LFA sonar
employment would restrict the operation of SURTASS LFA sonar in coastal areas of
commercial and recreational fishing activities. Scientific data and evidence indicate that
if SURTASS LFA sonar operations occur in proximity to pelagic fish stocks, members of
some fish species could potentially be affected by LF sounds. However, it is reasonable to
consider any possible hearing loss or injury to fishes from SURTASS LFA sonar
transmissions to be limited to the LFA mitigation zone (180-dB sound field), and a
negligible portion of any fish stock would be present within this zone at any one time
during actual sound transmission. Even assuming that all fish exposed within the LFA

mitigation zone were to be affected, the percent of fish catch within the NMFS Fisheries
Resource Region—Pacific Coast potentially affected would be negligible compared to the

tonnage of fish harvested commercially and recreationally in the same oceanic region.

The Navy has therefore determined that the proposed SURTASS LFA sonar employment
is consistent with Section 30234.5 of the California Coastal Act.

Concerning recreational fishing, the Navy states:

The proposed action would have no significant impacts on recreational fish stocks and/or

fish captures in marine waters due to the geographic restriction on operations and the
temporary nature of SURTASS LFA sonar employment (i.e., limited duty cycle [on no
more than 20 percent of the time], relatively short signal duration [maximum of 100
seconds ] and moving source).

NRDC has raised concerns about the “lack of meaningful analysis of LFA’s effects on Salmon
and other endangered and threatened fish” in its DEIS comments; however this discussion
focused on potential effects in the Gulf of Alaska. The Commission does not believe the
available evidence supports a finding that operations offshore of California waters would
adversely affect commercial and recreational fishing; nor does the Commission anticipate
additional information on this subject. The Commission finds that project will not cause
significant adverse effects on commercial and recreational fishing in California coastal waters,
and is therefore consistent with the portion of Section 30230 relating to fisheries, and with
Sections 30234, and 30234.5 of the Coastal Act.

3. Diving/Other Recreation. The Navy also believes that impacts on
commercial and recreational diving will be minimal with proposed mitigation; the Navy’s
consistency determination states:

Adequacy of Scientific Information On Human Divers

The Navy sponsored research to study the potential effects of LF sound on humans in the
water. This research was conducted by teams of independent scientists from universities
and from military research laboratories. The research is described below. Based on
results from this research and in conjunction with guidelines developed from
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psychological aversion testing, the Navy concluded that LF sound levels below 145 dB
would not have an adverse effect on recreational or commercial divers. This led the Navy
Submarine Medical Research Laboratory (NSMRL) to establish a 145-dB received level
(RL) criterion for recreational and commercial divers. The Navy-sponsored studies on
human divers included:

Tests on Navy divers. This research was conducted by the Applied Research
Laboratory, University of Texas, from 1993 to 1995 under the direction of
NSMRL. In this study, 87 subjects (Navy divers) participated in 437 tests designed
to determine the received sound level threshold below which there was no risk of
auditory damage. This research resulted in the establishment of a damage risk
threshold of 160 dB received level for less than 2 minutes at one time and for less
than 15 minutes a day. The 160-dB RL threshold was the maximum level
recommended as standard guidance for divers who were equivalent in medical
health and fitness to Navy divers.

A study to develop guidance for safe exposure limits for recreational and
commercial divers who might be exposed to LF sound. This research was
conducted by scientists from the Office of Naval Research (ONR) and NSMRL
between June 1997 and November 1998 in conjunction with scientists from
University of Rochester, Georgia Institute of Technology, Boston University,
University of Pennsylvania, Naval Medical Center San Diego, Duke University,
Divers Alert Network, and Applied Research Laboratory, University of Texas.
This study, which is incorporated as Technical Report 3 to the DOEIS/EIS,
developed guidance criteria for human exposure to LF sounds such as those
transmitted by the SURTASS LFA sonar system. Results were based on computer
modeling and animal and human studies during which subjects were exposed to
known levels of LF sound for known periods of time.

Human guidelines were established based on psychological aversion testing.
There was only a two percent aversion reaction subjectively judged as "very
severe"” by divers at a level of 148 dB. NSMRL therefore determined that scaling
back the intensity by 3 dB (a 3 dB reduction equals a 50 percent reduction in
signal strength) would provide a suitable margin of safety against psychological
aversion for divers. Hence, NSMRL set the RL criterion for recreational and
commercial divers at 145 dB. This criterion was endorsed by the Department of
the Navy, Bureau of Medicine and Surgery (BUMED) on 18 October 1999.

The Navy'’s adoption of the 145-dB guidance for operation of low frequency underwater
sound sources in the presence of divers is considered a conservative, protective decision.
During operation of the SURTASS LFA sonar, the distance from the source to where the
RL is 145 dB (the 145-dB sound field) varies from site to site due to the high variability in
underwater sound propagation characteristics and deployment protocols. The most
reliable method for ensuring that the criterion of 145-dB maximum RL is maintained at
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known recreational and commercial dive sites involves the application of validated
underwater acoustic models of sound propagation using site-specific environmental
parameters. Results provide an estimation of sound pressure level (SPL) as a function of
range and depth for each specific site.

The Navy’s consistency determination further states:

The proposed SURTASS LFA sonar employment (Alternative I, Restricted Operation)
would be employed with geographic operational restrictions. Sound levels generated by
the operation of the sonar would not be allowed to exceed 180 dB within 22 km (12 nm)
of the coast. In addition, sound fields generated by the SURTASS LFA sonar under the
Restricted Operation Alternative would not be allowed to exceed 145 dB in the vicinity of
known dive sites. This is generally defined as from the shoreline out to the 40-m (130-f1)
depth contour, but it is recognized that there are other sites that may be outside of this
boundary. The latter would be identified using information obtained from the worldwide
Divers Alert Network (DAN) and other available literature.

As discussed below, the geographic restrictions imposed on the proposed SURTASS LFA
sonar employment ensure that California coastal areas suited for water-oriented
activities would be protected for such uses.

Swimming, Surfing, Snorkeling and Diving: Participants in activities that may involve
submersion below the ocean’s surface, such as swimming, surfing, snorkeling and diving,
would not be significantly impacted by the proposed SURTASS LFA sonar employment.
This determination is based on the following findings.

. Beach Location - Exposure to LF sound energy would be eliminated or greatly
reduced at beaches that are separated from the open ocean by a land mass (such
as beaches that exist inside islands or in bays), or beaches along portions of the
continental shelf.

. Water Depths - Swimming, surfing and snorkeling occur generally in areas that
extend from the surface to approximately 2 m (6.5 fi). Applying underwater
acoustic propagation theory and detailed measurements to these depths, there
would be substantial sound transmission losses occurring in the top layer of
water where swimmers, surfers and snorkelers would most likely be found. Sound
fields in this layer of water would be about 20 dB less than the sound fields in
adjacent deeper water.

. Divers — Under the proposed SURTASS LFA sonar employment, employment of
the SURTASS LFA sonar would be restricted to sound pressure levels not to
exceed 145 dB in known recreational and commercial diving sites. As described
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. above and in Attachment A, research conducted by the Navy indicates that LF
sound levels below 145 dB do not have an adverse effect on humans (recreational
or commercial divers) in water.

These findings provide the basis for the Navy’s determination that there would be no
significant impacts to persons engaged in swimming, surfing, snorkeling, and diving
resulting from the proposed SURTASS LFA sonar employment.

Whale Watching: The geographic and sound level restrictions of the proposed
SURTASS LFA sonar employment were included to restrict the operation of SURTASS
LFA sonar in areas where there are known concentrations of marine mammals, such as
whales. Whale watching sites are located in areas where there are known concentrations
of marine mammals. In California, this activity is concentrated on the coastal migratory
routes of whales. Consequently, these geographic and sound pressure level restrictions
would ensure that there were no significant impacts on whale watching activities as a
result of the proposed employment of SURTASS LFA sonar.

4. Commission Conclusion: Fishing/Recreation/Diving. As stated above, the
Commission has found the project consistent with the fishing policies. However, concerning
diving activities, the Navy has not yet responded to the Commission staff’s questions regarding
the reliability of its assumptions and conclusions from its diving studies. The Commission also
questions the Navy’s assumptions that whale watching impacts would be confined to coastal
areas, and therefore, with its conclusion that whale watching would not be affected. Monterey
Bay whale watching tour guides report that whale watching activities in California waters are
not limited to coastal migratory paths, and even gray whale migratory paths are far from shore
in the area between south of Point Conception and Mexico area. Therefore, while the project
consistent is with the commercial and recreational fishing policies, the Commission concludes
that it lacks sufficient information at this time to determine the project’s consistency to the
maximum extent practicable with the diving and recreation policies (Sections 30213 and
30220) of the Coastal Act.

VII. SUBSTANTIVE FILE DOCUMENTS:

1. Navy Consistency Determination CD-113-00, Surveillance Towed Array Sensor
System Low Frequency Active (“SURTASS LFA”) Sonar Program.

2. Draft Overseas Environmental Impact Statement/Environmental Impact Statement
(OEIS/EIS) Surveillance Towed Array Sensor System Low Frequency Active (“SURTASS
LFA”) Sonar Program, U.S. Navy, July 1999.

3. Consistency Determination No. CD-95-97 (Navy, LFA, Phase I, off San Nicolas
Island). and CD-153-97 (Navy, LFA, Phase II, off Big Sur).
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Project and Marine Mammal Research Program (MMRP).

5. Consistency Determinations CD-109-98 (Navy Advanced Deployable System (ADS)
acoustic undersea surveillance system tests), CD-32-99 and CD-16-00 (USGS, seismic
surveys, southern California), and CD-102-99 (National Marine Fisheries Service, pulsed
power tests).

6. Low-frequency Sound and Marine Mammals: Current Knowledge and Research
Needs, Committee on Low-frequency Sound and Marine Mammals, Ocean Studies Board,
Commission on Geosciences, Environment, and Resources, National Research Council, March
21, 1994.

7. Marine Mammals and Low-Frequency Sound: Progress Since 1994, Ocean Studies
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submitted to Minerals Management Service, U. S. Dept. of the Interior.
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Bird (1983. Bolt Beranek and Newman Report No. 5366 submitted to Minerals Management
Service, U. S. Dept. of the Interior.
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central California coast — January, 1998, Peter Tyack, Christopher Clark, 23 June 1998.
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D’ Amico, Editor), El Spezia, Italy, 15-17 June 1998.
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Natural Resources Defense Council, 1999.
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Figure S-2. SURTASS LFA Sonar System.

and constant tones, or frequencies. The signals are loud at the source, but levels diminish rapidly

over the first kilometer.

The passive or listening component of the system is SURTASS, which detects returning echoes
from submerged objects through the use of hydrophones on a receiving array that is towed
behind the ship. The SURTASS LFA ship maintains a minimum speed of 5.6 kilometers (km)
per hour (kph) (3 knots [kt]) through the water to tow the horizontal line hydrophone array.

Executive Order 12114 and NEPA require the Navy to evaluate a reasonable range of
alternatives to the proposed action. The alternatives evaluated in this OEIS/EIS are the:

. No Action Alternative - operational deployment of SURTASS LFA sonar would

not occur;

. Alternative 1 - (the Navy’s preferred alternative) use of the sy
geographic restrictions and monitoring to prevent ihjury to
species (see S.4.8 below); and
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the exposure of a marine mammal to a sound that was loud enough to cause permanent loss of
e

: .o or permanent threshold shift (PTS). Non-serious injury is usually considered to be an
pgari %rom which a marine mammal would recover, such as TTS in hearing due to exposure to
mj?;ounds. In the case of SURTASS LFA sonar, a marine mammal would have to receive one
ki};l at a RL greater than or equal to 180 dB or many pings at a slightly lower RL (i.e., SPE 2180
dB)g to possibly incur non-serious injury. For serious injury, the animal would have to be well
within the 180-dB sound field at the onset of a transmission (i.e., it would have to be nearly co-
Jocated with the vessel to be exposed to this level). The probability of this co-location occurring
is nearly zero because of the visual and acoustic monitoring that would be utilized whenever the
SURTASS LFA sonar is transmitting (see S.4.8 below). Therefore, for a single ping, the sound
field =180 dB is considered to be only for non-serious injury (as shown in Figure S-3
[SURTASS LFA Sonar Projected 180 dB Sound Field])

Figure S-3. SURTASS LFA Sonar Projected 180 dB Sound Field.

To better visualize the projected sound field (RL > 180 dB}, it can be closely approximated
by a flat disc that is 1 km or {ess in radius, approximately 65 m in height, and centered
horizontally on the mid-depth of the VLA. All RL’s outside this region are less than 180 dB.

Not to scale

The SURTASS LFA standard used for determining whether SURTASS LFA sonar could be
safely employed was that any potential for non-serious injury or injury to marine mammals had
to be negligible. The results of the OEIS/EIS analysis are consistent with the SURTASS LFA
standard, predicated upon application of the proposed mitigation and monitoring (see S.4.8
below) in addition to the following factors: 1) a small number of SURTASS LFA sonar systems
would be deployed worldwide; 2) the host ship would always be moving during operations; 3)
the duty cycle would be low and mission time periods short; and 4) the possibil
. mammal being within the 180-dB sound field during a sonar transmission would b | EXHIBITNO. 2.

APPLICATION NO.
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East t humpback whale
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Convergence south of 55°S through March | fin whale
2 Zone sei whale
minke whale
hui
Note: See Figure 2-2 EXHIBITNO. 73
ION NO.
Proposed Action 2-10 APPLICAT

cD-113-00




Environmental Impact Statement

Tracking
Beam

Mitigation
Zon

Figure 2-4. High Frequency Marine Mammal Monitoring Sonar Detection and Mitigation Zones.

Proposed Action 2-14 EXHIBIT NO. &

‘{ APPLICATION NO.

cp-113-00




Table S-1

Annual Estimates of Percentages of Marine Mammal Stock Populations Potentially Affected by Harassment
(Aternative 1 - With Geographic and Monitoring Mitigation, Pacific/Indian Oceans)

Stock Areas | Eastern North Pacific | Western North Pacific | South Pacific |  Indian
Species o : i
blue whale 8.33 6.22 0.31 N/M
fin whale 1.01 1.08 (0.01)° 0.28 N/M'
sei whale NM' N/M' 0.15 N/M'
Bryde’s whale NM' 0.32 0.08 0.02
Minke whale 0.71 1.14 N/M' N/M'
Humpback whale 2.55 3.42 (0.21)° 4.28 0.18
gray whale 3.43 5.29 N N/M'
n. right whale 4.03 N N/M' N/M'
s. right whale NMT N/M' 1.32 N
Sperm whale 0.15 N/M' 0.30 0.02
Beaked whale 0.15 1.64 0.54 0.01
pilot whales 0.09 0.16 NM 0.01
Pelagic dolphins 0.15 0.90 {0.02)* 0.11 0.01
N. elephant seal 10.72 NM' N/’ N
S. elephant seal NM N 0.07 NM'
N. sea lion 9.88 0.18 N/M N/M'
N. fur seal 0.09 5.07 N/M' N
Australian fur seal N/M' N/M' 1.09 NM'
S. American fur seal NM' N/M' 0.72 NM'
1. N/M = Not Modeled. This species was not modeled in this stock area.

2. ()= Annual estimate of percentages of marine mammal stock populations affected by non-serious injury.
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. Two other studies concern Arctic animals. Beluga whales and narwhals showed
profound behavioral responses to noise from an icebreaker at 50 km (27 nm). At
this range, the RL of the noise is near the detection threshold. These reactions
appeared similar to the responses of each species to their most significant
predator, the killer whale (Finley et al., 1990). It is not known why these animals
were so sensitive to icebreaker noise and responded as if it were a predator. But, if
these animals are responding to ice breakers as if to predators, it was
understandable why these animals would show strong responses at detection
threshold. This response has not been noted for other sound stimuli, only playback
of killer whale calls. The sensitive responses of the Arctic species may relate to
the fact that these animals are hunted by Eskimos, often using motorized boats.
Other factors specific to the Arctic that may contribute to this sensitivity are:
confinement of whales by ice, scarcity of ships in the high Arctic, and low
background noise and good sound propagation in Arctic waters.

. Controlled playback experiments and observations around actual industrial
sources show bowhead whales avoid drill ship noise at estimated RLs of 110 to
115 dB and seismic sources at estimated RLs of 110 to 132 dB (Richardson et al.,
1995a). It must be emphasized that drill ship noise (continuous), icebreaker noise
(variable, but high duty cycle), and seismic noise (brief impulses, but high duty
. cycle) have very different acoustic properties than the SURTASS LFA sonar
signals. Nothing learned from the LFS SRP affects the interpretation of these
studies. Richardson et al. (1995a) point out that the strong reactions to icebreaker
noise are unique in the marine mammal disturbance literature.

It should be noted that in contrast to some of the noise sources used in the above experiments,
signals from SURTASS LFA sonar are not continuous, but intermittent. Additionally, the signal
is broadcast about 10 to 20 percent of the time (10 to 20 percent duty cycle) and the tonal quality
and duration of the signals are quite different from the sounds present in other studies.

4.2.5 Risk Continuum Analysis

To repeat, the values of the B, A, and K need to be established in order to utilize the risk function
specified in Subchapter 4.2.3.

4.2.5.1 Basement Value for Risk - The B Parameter

The LFS SRP results were interpreted to justify use of 120 dB as the basement value for risk. To
reiterate, this 120-dB level is taken as the RL below which there is no risk of non-injurious
harassment. This level is close to the values at which transient responses have been detected in
baleen whales (Richardson et al., 1995b). It also corresponds to the level of uninterrupted sound
. that Richardson et al. (1995b) conjectured might lead to permanent threshold shift (PTS) in the
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most sensitive odontocete species at their most sensitive frequency, if exposure were sustained
for a very long time. The frequencies at which these maximal sensitivities occur (10 to 100 kHz)
in odontocete species are well above the SURTASS LFA sonar'’s operating band. Consequently,

it is unlikely that exposure to SURTASS LFA sonar signals at 120 dB could cause threshold
shifts in whales.

4.2.5.2 Risk Transition - The A Parameter

The A parameter controls how rapidly risk transitions from low to high values as RL increases.
A value was chosen that is more gradual than the slopes that emerged from avoidance reactions
in migrating gray whales with the source in the migratory path (Malme et al., 1984), a scenario
that would not occur with SURTASS LFA operations. The choice of a more gradual slope than
the empirical data was consistent with all other decisions to make conservative assumptions
when extrapolating from other data sets. Lower values of the A parameter, which cause more
gradual slopes, cause an increase in the estimates of risk in the AIM analyses. The value of A
used (10) was consistent with the LFS SRP results, which failed to document any extended,
biologically significant response at maximum RLs up to 150 dB. Thus, the value of A was
chosen such that a 2.5 percent value of risk corresponded to 150 dB.

4.2.5.3 The K Parameter

Given the lack of consistent and sustained response in all three LFS SRP phases, it seems that the
RL at which 50 percent risk may occur is above 150 dB. Thus, it would be difficult to justify
aligning the risk function based on a 50 percent criterion. As an alternate approach, this analysis
postulates that there is a 95 percent risk to animals exposed to a single ping at a RL of 180 dB.
This 180-dB value is a conservative assessment of the RL that could cause non-serious injury,
and in this context represents the RL at which prolonged disruption of biologically important
behavior is probable. If the risk of non-serious injury starts at 180 dB, it seems conservative to
assert that 95 percent of the animals exposed to a single transmission at this level would sustain
non-injurious harassment. The K parameter was chosen, in conjunction with a specified value for
the A parameter, such that the risk function for a single exposure equaled 95 percent at 180 dB.

4.2.5.4 The 180-dB Criterion

The Navy proposes to accept for purposes of this statement, and for mitigation, that 180 dB is the
estimated RL that may cause non-serious injury to marine mammals. Several studies
demonstrated that 180 dB is a conservative and protective estimate. Direct measurements of
hearing loss in marine mammals due to LF sound exposure are not available. However, studies
of human hearing indicate that the normal process of hearing loss with age can be accelerated by
chronic exposure to sounds 80 dB above the absolute threshold of hearing (Richardson et al.,
1995b). Here, chronic is interpreted as about 8 hours per day for about 10 years. For odontocetes,
Richardson et al. (1995b) present data indicating that hearing thresholds are about 100 dB at 500
Hz. Some more recent data on LF hearing sensitivity for two species of odontocetes indicate
hearing thresholds of about 140 dB at 75 Hz (Au et al., 1997).

Impacts 4.2-26 Marine Mammals
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Sample Single Ping Equivalent (SPE) Calculation g

_LFA sonar transmissions, or pings, within the received level (RL) band of 150-159 dB. The pings-are
-delineated by individual bins of one dB each. The:illustration shows that, for this example, the animal

';the appropnate calculation (see subchap. 4. 2 3. 1) these ten pings equate to an SPE of 160.47 dB. .

probability of non-injurious harassment is 2.5 percent. The RL corresponding to 50 percent probability on
-this curve is 165 dB. At 180 dB, the probability is 95 percent. For the above Sample Single Ping
Equivalent (SPE) Calculation, an SPE of 160.47 dB equates 1o a 24.48% probability of non-injurious
‘harassment. Note that as explained in subchap. 4.2:6.3, the risk probabilities for all modeled mdnvudua!s
are summed to obtain an aggregate risk for the modeled population. ;

A generlc examp!e of how. calculaﬂans were. carrled out for translating the number of pmgs that a manne«
“‘mammal was' exposed to into -an SPE can- ‘be. seen in Figure 4.2-2a (Sample Single*Ping’ _Equivalent
(SPE) Calculation). " his illustration assumes a-marine mammal is. exposed:to a total of ten SURTASS

.was exposed to two:pings at 150 dB RL, none at 151 dB RL, three pings at 152 dB RL, etc. Carrymg out ;

'An example of the effect of increased RL can be seen in Figure 4.2-2b (Single . ng Equivalen’(‘
~Probability Function), which displays the probability function for a single ping. . At an RL of 150 dB, the

If the “80 dB above threshold” rule is valid for odontocetes, then 180-220 dB would be the
threshold at which accelerated hearing loss could occur with chronic exposure in the 75-500 Hz
frequency band. Richardson et al. (1995b) cite Kryter (1985) to indicate that for human exposure
to 90 seconds of sound per day (over ten years), the risk criterion is 115 dB above threshold.
Assuming this observation can be extrapolated to marine mammals, then an odontocete would be
predicted to experience hearing loss (e.g., PTS) if subjected to daily exposure of a single 500 Hz
SURTASS LFA sonar ping of 215 dB RL for ten years. Therefore, a single ping RL of 180 dB
can be considered a conservative estimate for non-serious injury, such as TTS, in odontocetes
based upon damage risk assessment criteria designed to protect human beings.

Audiometric and anatomical data led Ketten (1998) to conclude that baleen whales and the
elephant seal are the species that are most likely to experience effects from LF sound. Fin, blue,
and humpback whales were selected as subjects for the LFS SRP, because groups of experts
agreed they were likely to be the species most sensitive to SURTASS LFA sonar signals.
Hearing thresholds are not known in mysticetes, but the lowest value is speculated to be 80 dB
(Ketten, 1998). Following the logic of the previous paragraph, this suggests that ten years of
exposure to 160 dB RL for 8 hours per day, or to 195 dB RL for 90 seconds per day, would
cause injury such as PTS.

Ridgway et al. (1997) documented TTS in bottlenose dolphins after exposure to a sound at 192
dB for one second. Ridgway’s experiment used sounds in the frequency band of best hearing
(20-70 kHz) for these dolphins, which are among the odontocete species with the most sensitive
measured hearing thresholds. The results of this study can be extended to baleen whales whose
frequency bands of best hearing are at low frequencies. Ridgway’s measurements were made
with 1-second signals, but SURTASS LFA sonar signals range in duration from 6 to 100
seconds. Most extrapolations of RL expected to yield TTS for signals of different duration range
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from an equal energy assumption 10 log (t) (the best that can occur under our present laws of
physics), to 5 log (t), which has been demonstrated to occur in human beings.

Ridgway’s TTS measurement at one-second duration implies that the TTS threshold for a 100-
second signal lies between 182 and 172 dB, depending on the formula used. For example,
assuming a 40-second SURTASS LFA sonar signal and using the conservative TTS value of 172
dB (using the 10 log(t) time function), the 180-dB single ping injury criterion still can be
considered conservative. This is because the estimate uses the only available TTS data for a
cetacean, estimates threshold at best frequency, and uses a conservative correction for duration
of signal, estimating a signal duration greater than SURTASS LFA sonar pings. Even if a whale
were exposed to several pings between 172 and 180 dB, this short exposure is extremely unlikely
to cause more than a brief and minor threshold shift.

Lastly, Richardson et al. (1995b) note that PTS occurs at the frequency of best hearing in humans
at RLs that are 155 dB above hearing threshold. This suggests that an RL of 195 to 225 dB could
cause hearing loss in the most sensitive marine mammals with hearing thresholds near 40 dB, but
whose best hearing frequencies are 16 to 120 kHz. It should be noted that ambient noise levels
are lower in this high frequency range than in the LF range of SURTASS LFA sonar. Given the
scientific hypothesis that marine mammal hearing thresholds have evolved from levels on the
order of ambient noise, then using the thresholds calculated from the HF ambient noise values
for the LF range of SURTASS LFA sonar should be conservative.

Additionally in mammals (e.g., humans, cats, bats) there is a mechanism (the “acoustic reflex”)
that protects the ears from high intensity sound exposure from either an external source or from
the animal’s own vocalization (Suga and Simmons, 1975). This mechanism results in a dramatic
decrease in auditory sensitivity during the occurrence of the sound. Such a mechanism may exist
in marine mammals and act to prétect them from high intensity signals. However, the protective
benefit from this reflex has not been specifically factored into this evaluation of risk so that this
assessment of risk from a 180-dB exposure is conservative.

Some of the highest RLs would come from the animals themselves. If the acoustic reflex in
marine mammals has the same effect for loud sounds coming from an external source as from the
animal’s own vocalizations, then we can also use the source levels and durations of the animals’
own sounds to estimate safe exposure levels. Recent measurements of the SLs of fin and blue
whale calls fall in the range of 180-190 dB (Charif, in preparation; Patterson and Hamilton,
1964; Watkins et al., 1987). It is very unlikely that an auditory system would evolve such that the
loud calls produced by an individual would immediately cause a permanent loss of hearing
sensitivity.

Fin whale calls are much shorter than SURTASS LFA sonar signals, but blue whale calls are of
comparable duration. Humpback whale calls are of similar level, and intermediate duration.
During presumed reproductive displays, male baleen whales may call without a significant break
for many days (Winn and Winn, 1978; Watkins et al., 1987). “Duty cycles” for acoustic
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broadcasts in these whales range from about 7 percent in fin whales through 20 percent in blue
whales to perhaps 40 percent in singing humpbacks. It is illogical that a whale would sustain
permanent hearing loss from exposure to its own calls or the calls from those of the same
species.

It is important to recall that risk varies with both level and duration. In terms of biological risk, it
is important to note that individuals will vary in their pre-exposure hearing sensitivity, in their
actual PTS responses, and in the severity of the consequent biological effects (survivorship and
reproduction). No two individuals will react to SURTASS LFA sonar exposure in the same way.
The risk continuum estimates that 95 percent of the marine mammals exposed to a single ping at

180 dB could suffer a risk of non-injurious harassment. Based on the above discussion, this is a
conservative estimate.

4.2.5.5 Other Conservative Assumptions

The 180-dB injury threshold is one of a series of conservative assumptions underlying the AIM
risk assessment. Another was the assumption that risk could begin at 120 dB, and that non-
injurious harassment might occur for 2.5 percent of a population exposed to RLs of 150 dB. In
all three phases of the LFS SRP, most animals showed no detectable response to SURTASS LFA
sonar signals at RLs up to 145-155 dB, and those animals that did respond were found to resume
normal behavior patterns within tens of minutes. The sound level used in this analysis for
minimum impact threshold (120 dB) equates to 1,000 times less acoustic power than the level at
which the LFS SRP noted any awareness by blue, fin and humpback whales (150 dB).

Another conservative assumption involved the effect of cumulative exposure. The analysis
assumed that the SPE level scaled in accordance with previous studies of TTS shifts that dealt
with continuous sound, even though SURTASS LFA sonar pings would be separated by 6 to 15
minutes of silence. The 20 percent (maximum) duty cycle of SURTASS LFA sonar
transmissions implies that the cumulative effect will be less than for continuous sounds, but
determining how conservative this assumption may be is not possible.

The AIM simulations incorporated conservative assumptions regarding the fraction of the
regional stock in the area affected by the hypothetical SURTASS LFA sonar operation, the
diving behavior of the animals, and their movement patterns. For the first two factors, scientific
data are typically reported with 95 percent confidence intervals. However, in order to run AIM,
an exact number must be specified. Therefore, the conservative end of the 95 percent confidence
interval was used. For the last factor, it must be emphasized that the animals were constrained to
remain in the area affected by the hypothetical SURTASS LFA sonar operation, and no new
animals were allowed to migrate in. On balance, the increased exposure to the “restrained”

animals outweighed the partial exposure to animals that would have moved into the area, and
thus increased the overall risk estimate.
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" ALIFORNIA COASTAL COMMISSION

5 FREMONT STREET, SUITE 2000
AN FRANGISCO, CA 941052218
* /OICE AND TDD (415) 804-5200

. October 26, 1999

J.S. Johnson

Attn: Surtass LFA Sonar OEIS/EIS Program Manager
901 North Stuart St., Suite 708

Arlington, VA 22203

Re: Draft Overseas Environmental Impact Statement/Environmental Impact Statement
(OEIS/ELS) Surveillance Towed Array Sensor System Low Frequency Active
(“SURTASS LFA”) Sonar Program

Dear Mr. Johnson:

Thank you for the opportunity to comment on the above-referenced OEIS/EIS (hereinafter
referred to as “EIS”). The Coastal Commission is very interested in and concerned about this
program and its potential acute and cumulative effects on marine resources. This interest has
been previously communicated to the Navy in the context of the Commission’s federal
consistency review of Phases I and II of the Navy’s LFA research, which the Navy conducted as
part of the formulation of this EIS.

. Procedural Comments

First, we wish to clarify and memorialize our telephone conversations with you concerning the
status of Coastal Cormnmission federal consistency review of any future LFA transmissions off
California waters. Page 1-1 of the EIS indicates that the EIS is intended to augment other
environmental reviews for SURTASS LFA, including “Consistency determinations under
provisions of the Coastal Zone Management Act.” Pages 6-2 and 6-3 contain a generic, one-
half page summary of why the Navy believes that “...employment of the SURTASS LFA sonar
would be consistent to the maximum extent practicable with the following relevant coastal zone
management policies...[etc].” Shortly after receiving a copy of the EIS you and I discussed (by
telephone) whether the Navy intended this brief summary to constitute a formal consistency
determination, and you indicated that it did not. You followed this up with an email (dated
August 17, 1999) which requested, on behalf of the Navy, that the Coastal Commission not
consider this Draft EIS language to constitute a formal consistency determination. You further
stated that the Navy would forward a separate letter, requesting Coastal Commission review of
the consistency determination “later this calendar year.” As the Navy is aware, such a submittal
is required pursuant to Section 307 of the federal Coastal Zone Management Act, for activities
affecting California’s coastal zone. Permission for the Coastal Commission to review Scripps
Institution of Oceanography’s (Scripps’) ATOC project, granted by NOAA’s Office of Ocean

1 . . N . .
16 U.S.C. Section 1456, with implementing regulations at 15 CFR Part 930.
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and Coastal Resource Management (OCRM)? in a letter dated March 10, 1995, lends further
support to our jurisdictional assertions. Scripps’ sound source for ATOC was located 50 miles
offshore of San Mateo County, at Pioneer Seamount. That OCRM letter stated:

OCRM has determined that the marine mammals at issue that ply the waters of the
coastal zone and the OCS are coastal resources. The CZMA and its legislative history
indicate that the effects test is to be construed broadly. In addition, Secretary of
Commerce consistency appeal decisions have held that coastal resources are not bound
by jurisdictional limits, and they may be affected when outside of the coastal zone.

We look forward to reviewing your consistency determination for Navy operation of LFA off
California’s coast. The consistency determination should include a finding as to whether the
project is consistent to the maximum extent practicable with the California Coastal Management
Program. It should also include the necessary information to support that conclusion, including
an analysis of the project's consistency with Chapter 3 of the Coastal Act. (See 15 CFR Section
930.39 for a full listing of the information required for a complete consistency determination).
The consistency determination should also address the questions contained below (except where
the questions relate to geographic areas other than California waters).

Substantive Comments

Overall Comments:

We have several serious concerns about the overall adequacy of the EIS. Fundamentally, the
EIS: (1) ignores important information; (2) is deficient in its description of cumulative -
impacts; (3) relies on unjustified and/or overly simplistic assumptions; and (4) arrives at
conclusions that are not warranted based on the research and science that have been performed
to date. The clearest example of these deficiencies is the discussion of marine mammal
response to LFA signals. Whereas the Navy’s preliminary research better clarified marine
mammal response to LFA signals in the range of 120-160 dB RL (Received Level) range, the
EIS extrapolated from this range to a conclusion that any RL of <180 dB is acceptable. This is
- simply not justified by the available evidence.

We recommend a return to the Navy’s previous approach adopted prior to publication of the
EIS and one we supported in our review and concurrence with the Navy’s Phase I and I LFA
research. That approach is to perform additional scientific studies that establish (rather than
extrapolate and speculate) safe levels of use, and only then to proceed to operate at the higher
noise levels. We believe the Navy should conduct further studies of effects on marine resources,
or at /east perform additional studies concurrently with LFA operation, attempting to document
impacts at these higher noise levels. The Navy also needs to collect, maintain and publish
monitoring results for the life of the program. Given the steady increases in anthropogenic

2 OCRM permission is needed where non-federal agencies seek federal permits that are not
“listed” under California’s Coastal Management Program. .
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sound in the marine environment, and the difficulty in truly understanding the effects of
underwater sound on marine mammals, there will continue to be unresolved questions about the
- wisdom and safety of the use of active sonar technology. The use of loud low frequency active
sonar equipment, whether it 1s being used for commercial, scientific or military purposes, needs
to be accompanied by significant studies of the effects of these types of anthropogenic noises in
order for policymakers to approve and the public to accept their use.

‘Specific Comments:

Figure 2-2 on Page 2-10 represents a relatively simplistic approach to categorizing biologically
sensitive regions of the world’s oceans. The EIS portrays the vast majority of the world’s
oceans as non-sensitive; nevertheless within those areas there are regions of greater and lesser
biological productivity, sensitivity, and at least seasonally high concentrations of marine
mammals. This type of information should be provided, and areas of lesser sensitivity
considered higher priority for LFA use. Also, although it is outside our agency’s scope of
concern, given the unexplained and, therefore, potentially extreme sensitivity of Cuvier’s
beaked whales in the Mediterranean sea to LFA noise (see comments on EIS p. 4.2-57 below),
that area should be given special consideration and protection, at least until more is known
about this species’ hearing sensitivity.

Page 2-11 indicates the 180 dB noise contour is based on spherical spreading modeling
(presumably a 20 log R calculation). When LFA is used in areas of high sound conductivity
(e.g., the “SOFAR” [sound frequency and ranging] channel), spherical spreading ceases to be
an appropriate model. What is the maximum distance to the 180 dB noise contour if the sound
were to be projected into or within this channel?

Page 4.2-48 optimistically assumes the Navy can achieve a 70-99% probability of detecting a
marine mammal within the 180-dB, 1-km contour, using a combination of visual monitoring
and passive and active acoustic monitoring. This is based on a 70% effectiveness attributed to
the active acoustic monitor (using HF/M3 (High Frequency Marine Mammal Monitoring)
sonar). No justification for this assertion is provided, and we are not aware of any information
that would support this claim. Further studies and/or field verification (which could be
accomplished with studies using tagged animals) is needed to substantiate these claims. In
addition, concerning visual monitoring, no limitations are proposed during periods of low
visibility (e.g., night and foggy conditions); therefore the effectiveness of visual monitoring
may be compromised. Passive acoustic monitoring only works if animals are vocalizing, and,
therefore, while we support a multi-modal monitoring effort such as is proposed, we question
the Navy’s assumptions as to how effective it will be.

Table 4.2-11 on page 4.2-49 shows the HF/M3 sonar as being at 220 dB at | m, and page 4.2-
53 states it would attenuate to 193 dB in a 7 m radius. Please explain how this calculation is
made.
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Pages 4.2-26 to 4.2-30 discuss the proposed “180 dB criterion” and new categories of effects
which the Navy calls “non-serious injury” and “non-injurious harassment.” These terms are
not well defined. The further discussion on Pages 4.2-56 and 57, which analyzes “non-
injurious harassment” and/or “disruption of a biologically important behavior,” appears to
dismiss the significance of such harassment “unless reproductive successes are affected.” This
discussion assumes that serious injury could occur only at levels >195 dB. These
categorizations and conclusions are based in part on extrapolation from human hearing studies
and in part on very limited marine mammal hearing studies. As such these categorizations are
speculative, and we are not aware of any reliable data available to support them. We would
like to see a peer review and analysis by independent scientific experts for these
categorizations and conclusions.

Page 4.2-53 states the HF/M3 would be lowered in power if an animal approached this source.
Is the HF/M3 omnidirectional? The schematic on Page 2-14 makes it appear to be more
effective at detecting above the vertical line array (VLA) than below. Can it detect an animal
directly below the VLA? Wouldn’t the LFA loudspeakers themselves interfere with the signal
and detection directly below the VLA?

Page 4.2-57 states that “The reference points of 120 dB and 180 dB were chosen for the risk
function on the basis of consensus views ... by scientists who play leading roles in identifying
ocean noise pollution as a potential problem for marine mammals.” Please provide detailed
elaboration to support this statement. ‘

Also, for purposes of illustration and understanding the sound attenuation and maximum
potential impact, we would appreciate it if the Navy would provide an estimate of the
maximum distance from the source to a 145 dB contour (the level proposed for diver
protection), as well as to a 120 dB contour, since 120 dB is likely to represent the lower limit
of impact potential.

Page 4.2-57 states that “The next level of risk is tissue damage then mortality, which would
require even higher RLs. Since the potential for SURTASS LFA sonar to cause these risk
levels is negligible, they are not addressed in the risk assessment.” It is disappointing that the
Navy’s EIS does not directly address the serious and alarming May 1996 mortality of Cuvier’s
beaked whales in the Mediterranean Sea, which, according to “Nature (March 5, 1998)”

was most likely to have been the result of NATO LFA sonar operations. The lack of discussion
of this incident and its implications in the EIS is a glaring omission. A credible EIS needs to
analyze all relevant information and provide full disclosure of impact potential to reviewers
and decisionmakers.

Pages 4.3-2 and 3 propose using a maximum 145 dB exposure to divers, based on the study

contained in Technical Report #3 which exposed divers to various sounds between 145 dB and

160 dB. During previous submittals to the Commission (Phase I and II LF A research), the

Navy indicated that it was relying on guidance from the Navy Bureau of Medicine and

Surgery, which had issued interim guidance for operation of low frequency sound sources. .
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That guidance used a 160 dB maximum for trained Navy divers, and, for non-Navy-trained
divers, a 130 dB maximum, which is significantly lower than the current proposal for a 145 dB
maximum. The studies described in Technical Report #3 indicate that although its studies did
not use Navy-trained divers, the divers represented “volunteers drawn from the military
population in the San Diego area.” Given that these divers were aware they would be
subjected to noise, and were associated with the military, we question whether their experience
was analogous to divers in the ocean experiencing sounds of unknown (to them) origin. We
would also like to know whether the Navy Bureau of Medicine and Surgery has reviewed
Technical Report #3 and, if so, whether it agrees with the Navy’s conclusions.

Technical Report #3 also divulges frequencies at which divers would experience lung

vibration, which the document states would happen at 40 Hz (at the surface) to 80 Hz (ata
depth of 120 ft.). The Navy purports to operate LFA between 100 and 500 Hz. Given the
Navy’s ability to operate at multiple and complex frequencies, what measures will be taken to
provide assurances that frequencies less than 100 Hz will not be used? Finally, we are
perplexed by the Navy’s omission in not discussing or analyzing the incident that occurred
during the Navy's Phase III LFA testing in Hawaii, when swimmer Chris Reid was alleged to
have become disoriented after being exposed to sound levels around 125 dB.

Possible Additional Information:

Technical Report #1, which primarily summarizes past Navy LFA studies (Phases I-III), also
(as shown in the following quotes) discusses future studies and/or analyses:

Page 44: “A more objective evaluation of changes of vocal activity as a function of
LF A playback condition is now underway.” :

Page 68: “Our final, more quantitative analysis will test for any systematic decrement
in the number of whale tracks ....”

Page 73: “Results from these analyses should be available this summer, with
manuscripts for peer reviewed journals submitted by the fall.”

Page 103: “A broader community of biologists, acousticians, and regulators will be
needed to evaluate the potential for biological significance of any reactions.”

Page 107: “We will carefully evaluate these sighting data in terms of these two
potential avoidance responses.”

These excerpts were taken from LFA research reports written in 1997 (Phase I) and 1998
(Phases II & III). Is the information these reports states will be provided at some future date
now available? In what form? If they are discussing ongoing or future analyses, can you
estimate when will they be made available?
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Cumulative Impacts/Monitoring:

Page 4.4-1 assumes that LFA would not “cumulate” with other noise sources, because the other
sources would interfere with LFA missions. This statement may be unsupportable for several
reasons, among them: (1) the Navy already has the capability to distinguish between different
sound sources by analyzing the noise footprint from each source; and (2) to our knowledge, the
Navy is not making any commitment to avoid operating within specified distances from other
loud sound sources. More importantly, the Navy’s cumulative impacts discussion is flawed
because it ignores use by other nations (or even other branches of the U.S. military) of the
same or similar technology. Once the Navy begins widespread use of this technology, the
following may occur: (1) other nations will want to develop and use the same or similar
technology, if they have not already done so (clearly NATO is already using the technology);
and (2) defense contractors will want to market the technology to other nations. Regardless of
how they receive or develop the technology, use of LFA technology by other nations may not
occur in conjunction with any restrictions on maximum levels or sensitive areas, such as those
agreed to by the Navy. We are very concerned about widespread use of the technology. We
are also concerned over the possibility that other nations might attempt to thwart LFA
detection be sending out “jamming” or confounding signals of its own, which would only lead
to increased noise effects on the marine environment. What are likely defensive
countermeasures that might be developed to protect a submarine from being detected by LFA?
Is the U.S. Navy in the process of developing countermeasures of its own to protect against
submarine detection by other nations’ LFAs? While we understand any such measures may be
classified, we would like to know whether any such countermeasures would involve adding
noise to the marine environment.

Page 4.4-3 states the Navy intends to conduct annual assessments of potential cumulative
impact of LFA operations, including tabulating non-serious injuries and non-injurious

harassment over an initial five year period. Pages 5-2 and 3 further describe on-going
operational monitoring. We have a number of questions about these monitoring efforts:

1. How will the Navy collect these data?

2. Will the Navy be analyzing marine mammal reactions to noise sources other than
the Navy’s LFA? Isn’t this information necessary for a valid cumulative impact analysis?

3. Will the Navy’s monitoring results be made available to the Coastal Commission
and the public? If so, how will this information be provided?

4. Will the monitoring end after the initial 5 year period?

5. When will the monitoring providing field verification of the 1-km radius for the
180-dB noise contour be made available? ’
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6. Will the operations be conducted during low-visibility conditions, such as night and
foggy weather, when visual monitoring will be less effective?

7. How does passive acoustic monitoring determine the distance to the animal?

8. Will the monitoring information be accompanied by an assessment of the extent to
which ambient anthropogenic noise levels in the ocean are continually increasing? What
efforts will be made to determine and factor into future analyses these increases in ambient"
noise levels?

In light of the above discussion and information needs, we finally question the confidence with
which the Navy asserts on Page 4.4-3 that: “... any potential for camulative impacts from
SURTASS LFA sonar operations is extremely small and has been addressed by limitations
proposed for employment of the system.” To reiterate briefly, among the reasons for our
questioning this conclusion are: (1) the lack of reliable cumulative impact information
concerning both Navy and other nations’ or organizations’ use of LFA; (2) the paucity of
reliable information on the overall effects of noise on the marine environment; (3) the extreme
difficulty of accurately monitoring and measuring the effects of LFA and other low-frequency
underwater noise impacts; and (4) an unsubstantiated reliance on 180 dB as a safety threshold
for impacts, based on limited Navy LFA studies primarily exposing animals to <180 dB levels.

We understand that in the context of all the world’s noise sources, LFA is not a dominant
factor. But the same can be said of any individual source: each one by itself is relatively
insignificant, but the cumulative impact may be significant. The EIS should acknowledge how
little we really know about cumulative noise impacts and should propose studies to fill the data
gaps and monitor the effects of human-induced noise on the marine environment.

In conclusion, thank you for your continued cooperation in working with our agency and
providing us with the opportunity to comment on this important matter. If you have any questions
about preparation of a consistency determination, please contact James Raives, federal
consistency coordinator, at (415) 904-5292. If you have any questions about these comments,
please contact me at (415) 904-5289.

Sincerely,

; i
Pharthehfan:
MARK DELAPLAINE

Federal Consistency Supervisor

cc: NOAA/Sanctuaries and Reserves
NOAA/OCRM
NMFES
EPA
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Table 2-1

Nominal SURTASS LFA Sonar Annual and 30-Day Deployment Schedule

I. Nominal Annual Deployment

30 Days 5 Days 30 Days 5 Days 30 Days 5 Days 30 Days ‘| 5Days .30 Days
Mission . Mission Mission Mission Mission
T| e T MPON LT | Acive f1f mPOR ol passve [ T| MPOM ) v Cacwe | T| PO 7| acwe |7 3
Operations pkeep Operations pkeep” | | operations* pkeep Operations pkeep Operations {
|
45 Days 30 Days 5 Days 30 Days 5 Days 30 Days 5 Days 30 Days 15 Days -
Mission ! Mission ! Mission In-P Mission Leave
qogular | 11 acive | T| mPot 1] passive | T| POl v ‘actve [T]| " 1| Passve |T| and
Operations preep Operations* pkeep Operations Upkeep Operations® Upkeep*

Notes: “T" denotes transit periods when there would be no active transmissions; and * denotes that there would be no active transmissions (for operations in
SURTASS LFA geographically-restricted areas).

Il. Nominal 30-Day Mission

.5 Days 9 Days 2 Days ; " BDays
Transit Exercise Reposition Exercise Transit
(36 hours active sonar transmissions) (36 hours active sonar transmigsions)
lll. Nominal Annual Summary
Underway on Mission Days Not Underway Days

Transit 20 In-Port Upkeep 50

e e o2 hours rensmissions | 108 | Regular Overhaul 45

Passive Operations 54

Reposition 18 Total Not-Underway 95

Total Underway 270

Total Underway/Not Underway - ' - 365




FINDINGS AND RECOMMENDATIONS

Some of the MMRP observations, such as movements of humpback whales |
in near-coastal areas off Kauai and the abundance of some whale species near the \
Pioneer Seamount source off California, showed no statistically significant effects "
of ATOC transmissions. For these observations, the Committee could not distin-
guish among true lack of effect and insufficient observations, small sample sizes,
and incorrect statistical treatment of data. A somewhat clearer lack of significant
effects of the ATOC transmissions was demonstrated in observations of elephant
seals’ diving behavior near the Pioneer Seamount source. Some statistically
significant differences between control and exposure conditions were found for
other species, including (1) an increase in average distance of humpback whales
from the California source and (2) increased dive duration for humpback whales
off Hawaii. The MMRP found no obvious catastrophic short-term effects as a
result of transmissions from either source, such as mass strandings or mass deser-
tions of source areas.

Statements about whether ATOC should be allowed to continue, based on
MMRP and other results, are clearly outside the Committee’s statement of task.
However, the Committee does offer suggestions about how future large-scale
acoustic tomography experiments could be designed to accomplish appropriate
monitoring for scientific purposes and mitigation measures to decrease the possi-
bility of harm to marine mammals.

Progress has been made since 1994 in answering several of the research
questions described in the 1994 NRC report. Research funded by ONR and other
agencies and the results of the MMRP and LFA tests have contributed new
knowledge regarding the effects of low-frequency sound on marine mammals.
Research and observations published since 1994 have extended our knowledge of
the hearing abilities of marine mammals at lower frequencies, at depth, in the
presence of human-generated noise, and among different individuals of the same
species. More observations of baleen whale vocalizations and responses to sound
have been collected and a greater appreciation has been gained about how the
respective locations of a baleen whale and a sound source can affect vocalizations
and other behavior. Extensive testing with conventional and new methods, such
as computational modeling of ear anatomy, auditory evoked potential techniques,
and stimulus-response experiments with trained animals have provided new
insights into normal hearing and the levels of sound required to produce shifts in
the hearing abilities of individual animals.

Most of the research directions recommended by the 1994 report are still
relevant. This continued need to answer the questions raised therein is not due to
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lack of effort but is a result of the complexities of the questions and the difficul- |
ties of conducting studies on marine mammals because of the lack of adequate

research support, equipment, techniques, and facilities.

The 1994 amendments to the MMPA (16 U.S.C. 1361 et seq.) changed the
legal definitions of marine mammal “harassment” as applied to scientific use of |

sound in the ocean. If the MMPA is to be implemented responsibly, however,
additional changes should be made to the act and to the regulations promulgated
pursuant to the act by the Office of Protected Resources of the National Marine
Fisheries Service (NMFS) in the National Oceanic and Atmospheric Administra-
tion (NOAA).

There is little disagreement that scientific use of sound in the ocean is a
minor component of human-generated sound pollution. Industry (e.g., shipping
and hydrocarbon exploration and production) are thought to be the largest sources.
Yet, uses of sound by scientists and the Navy are the most stringently regulated.
Unfortunately, few data are available to regulators regarding ambient noise levels
in the ocean and the relative importance of different sources in contributing to the
cumuiative human-generated noise. Cooperative funding of research by govern-
ment and industries responsible for the noise could result in more rapid advance
of knowledge about the effects of sound on marine mammals and cooperative
solutions to noise problems.

This report includes a number of recommendations to Congress, to NOAA in
its regulatory role, and to research sponsors, as well as to the scientific commu-
nity. The recommendations directed to Congress should be implemented in the
upcoming reauthorization of the MMPA. The recommendations directed to
NOAA in its regulatory role should be implemented as it promulgates new regu-
lations based on the reauthorized MMPA.. Finally, agencies that fund marine
mammal and acoustic research should begin weighing recommendations about
research, monitoring, and facilities against other budget priorities for the fiscal
year 2002 budget cycle and beyond. Some of the recommendations to research
sponsors should not require reprogramming or new money and could be imple-
mented immediately.

Recommendations for Congress

As part of the upcoming reauthorization, Congress should consider changes
to the MMPA that would allow studies of the ocean while protecting marine
mammals. In particular, Congress should consider the following actions:

¢ define “type B harassment” of marine mammals in terms of significant
disruption of behaviors critical to survival and reproduction.

» acknowledge the relative significance of different sources of sound in the
ocean, insofar as this is known, and provide new means to bring all commercial
sources of sound into the MMPA's legal and regulatory framework.




" EXECUTIVE SUMMARY 5

The committee believes that regulation of sound in the ocean is based
on inadequate information and that more information needs to be collected.
Congress should decide what kinds of regulations are appropriate and how much
fund;ng should be available for marine mammal research, given the existing
inadequacy of knowledge.

Recommendations for NOAA

NOAA’s responsibilities with respect to whales and seals are set forth in the
MMPA, the Endangered Species Act, and other relevant legislation. NOAA’s
responsibility has been delegated to NMFS. Although NMFS conducts and
supports some marine mammal research, it has conducted or supported very little
research aimed at determining the potential effects of anthropogenic sound on the
distributions, sizes, or productivity of marine mammal species or stocks. In
September 1998, NMFS held a workshop to seek input from the scientific com-
munity regarding guidelines or regulations that might be promulgated to guide or
govern authorization of the taking of marine mammals incidental to activities that
use or produce sound in the ocean (no publication resulted from the meeting).
The workshop participants noted a variety of uncertainties concerning the pos-
sible effects of anthropogenic sound on marine mammals. Pending resolution of
the uncertainties, NMFES should focus on developing and evaluating the effec-
tiveness of guidelines for preventing injuries and disruption of behavior that
could affect survival or reproduction. NMFS should consult further with experts
in oceanography, bioacoustics, underwater sound propagation, and animal be-
havior to (1) identify sound-producing activities that, because of their nature,
location, intensity, or duration, are likely to have biologically sigmficant effects
on marine mammals and thus should be higher priority for enforcement of the
“taking” authorization under the MMPA or the Endangered Species Act; and
(2) for cases in which there is uncertainty or disagreement as to possible adverse
effects of underwater sound on survival or productivity, describe (a) the research
required to resolve the uncertainty, and/or (b) the monitoring that should be
required as a condition of any incidental take authorization provided by NMFS.
Further, NMFS should work cooperatively with ONR to develop technology and
programs for monitoring ambient sound levels and noise pollution in critical
marine mammal habitats and to develop and implement methods for obtaining
data on the hearing capabilities of marine mammals, including data on auditory
sensitivity, damage thresholds, and potential for behavioral disruptions of repre-
sentatives of all types of marine mammals (see Box 5.1).

Recommendations for Research Sponsors

Developing an understanding of the effects of low-frequency sound on
marine mammals will require a more sustained and integrated approach than has
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been the case in previous research. Much research in the past was conducted by
single investigators responding to the need for specific information about the
effects of a single sound source. Multi-investigator teams of biologists, acousti-
cians, psychoacousticians, engineers, and statisticians should be funded to con-
duct a set of systematic studies of marine mammal species that represent different
potential hearing abilities, based on the need to know how sound of different
types affects characteristic species. The committee also identifies the need for
research to determine:

« how marine mammals utilize natural sound for communication and for
maintaining their normal behavioral repertoires;

+ the responses of free-ranging marine mammals to human-generated acous-
tic stimuli, including repeated exposure of the same individuals to the same
stimulus;

« the response of deep-diving marine mammals to low-frequency sounds
whose characteristics duplicate or approximate those produced by acoustic ocean-
ographers and other sources of human-generated sound, such as low-frequency
military sonars and sounds used for seismic exploration;

+ basic hearing capabilities of various species of marine mammals;

+ hearing capabilities of larger marine mammals that are not amenable to
laboratory study;

+ audiometric data on multiple animals of different sexes and ages in order
to understand variance in hearing capabilities within a given species;

» sound pressure levels that produce ternporary and permanent hearing loss
in marine mammals;

+ condition of a representative sample of important cochlear structures in
different species of wild marine mammals using post-mortem examinations;

+ morphology and sound conduction paths of the auditory system in various
marine mammals;

* temporal-resolving power for various marine mammmals;

« whether low-frequency sounds affect the behavior and physiology of
organisms that serve as part of the food chain for marine mammals; and

» whether low-frequency sounds affect the nonauditory physiology or struc-
tures of marine mamimals.

Such research should be sponsored by the agencies that fund basic and
applied biological research and that fund ocean research using sound, including
ONR, NOAA, the National Science Foundation (NSF), the Minerals Manage-
ment Service, the Biological Resources Division of the U.S. Geological Survey,
and the National Institutes of Health (NIH). Mission-oriented agencies should
ensure that the research they sponsor will not only contribute to their immediate
missions but also answer basic questions about marine mammal bioacoustics.
Agencies that fand more fundamental science, such as NSF and NIH, should
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consider funding marine mammal research when it has implications for under-
standing basic biology or health-related issues. Most importantly, all of these
projects should receive strict peer review and be evaluated on the quality of the
science proposed.

Other generators of sound in the ocean, such as shipping and hydrocarbon
exploration and production companies, also should participate in funding research
on the effects of sound on marine mammals. Given our ignorance about safe
exposure levels of sound, great benefit could accrue if ocean noise generators,
government agencies, and environmental groups formed a consortium to fund the
kinds of research recommended in this report. Opportunities may also exist for
cooperation between U.S. scientists and agencies and their counterparts in other
nations. Cooperation with Canada and Mexico could be particularly productive
because several species cross the exclusive economic zones of the three nations.
For example, another NRC (1999) report described research on marine mammals
that could benefit from binational research by the United States and Mexico.
Europe is also a likely source of partners for cooperative research and manage-
ment, given the shared marine mammal stocks and the existing cooperation in the
North Atlantic Treaty Organization, which shares both active and passive sonar
sources with the United States. A variety of organizations, including the Ocean
Drilling Program, provide models for the possible structure and functioning of a
multinational consortium for research on the effects of sound on marine mammals.

Research on captive marine mammals is expensive because of the need for
extended training and maintenance of animals and the added requirement of
highly specialized care (e.g., aquatic veterinarians). Funds to support marine
mammals must be provided for the long term because once an animal is in
captivity it generally must be maintained there for its lifetime. Facilities to
conduct research with marine mammals are difficult to set up, and most existing
commercial facilities are not able to provide access to animals for research.
However, without such facilities, many basic science studies on marine mammal
bioacoustics (and other aspects of marine mammal biology) such as those
described in this report cannot be conducted, and it will be difficult to develop
regulations that protect marine mammals appropriately. The lack of a specialized
marine mammal research facility available to U.S. scientists has hindered the
progress of research on marine mammal hearing. If the studies described in this
report are of sufficient priority to reduce uncertainties in the regulation of human-
generated sound in the ocean, federal agencies should consider establishing a
national facility for the study of marine mammal hearing and behavior. If estab-
lished, the proposed facility should be made available to the entire scientific
community, and the allocation of animal experimental and observation time
should be based on the scientific merit of proposals as determined by peer-
reviewed evaluation of research. Funding for research at this facility should be
coordinated with the availability of animals to ensure that once an investigator
receives funding he or she will have access to appropriate animals. The committee
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believes that such a facility could be established at relatively little incremental
cost by enhancement of an existing facility.

Our understanding of how marine mammals react to natural and human-
made sound is rudimentary. The actions recommended in this report could result
in significant advances in knowledge and better regulation of human activities
that might be harmful to marine mammals.
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that duty cycles may lengthen beyond 20%, that operations may last beyond a .

month, that the sonar vessel may hold to a fixed geographic area, and that
multiple sources may operate in the same area for an extended period. None of
these circumstances is considered.

Because the goals and purposes of LFA contemplate additional
deployments beyond routine training—and without the basic mitigation that has
been proposed—the Navy must evaluate their impacts now. To do so later, when
still more resources have been committed and the program has been fully

integrated into the Navy’s operations, would frustrate the purposes of NEPA.

(3) Failure to Acknowledge Data Gaps, and Unwarranted Extrapolations
from Limited Data—Agencies have a duty under NEPA to ensure the |
“professional integrity, including scientific integrity,” of the discussions and
analyses that appear in environmental impact statements. 40 C.F.R. § 1502.24. To

this end, they are required to identify their methodologies, indicate when

necessary information is incomplete or unavailable, acknowledge scientific
disagreement and data gaps, and evaluate indeterminate adverse impacts based
upon approaches or methods “generally accepted in the scientific community.” 40
C.F.R. §§ 1502.22(2), (4), 1502.24. Such requirements become acutely important
in cases where, as here, so much about a program’s impacts remain unknown to
science.

The Navy’s DEIS satisfies ndne of these requirements. There is a virtually
unanimous consensus among marine scientists and bioacousticians that too little is
known about the impacts ot; anthropogenic noise on the marine environment and

marine species. Although these experts may disagree about the meaning of a set

of data points, there is no disputing the fact that definitive conclusions cannot be
drawn from the information currently available regarding the potential impacts of
the LFA system. Remarkably, this critical fact is never acknowledged in the
DEIS. No effort is made to identify data gaps, to describe areas of scientific
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disagreement or controversy, or to qualify conclusions regarding biological
significance in light of either. And this flaw permeates the DEIS -- a flaw that,
unless clearly and unambiguously corrected, will undermine the integrity of the
entire analysis and, indeed, the LFA program as a whole.

Ultimately, the Navy’s findings of biological insignificance rest in
essential part on two sources of evidence: (a) data on gray, fin, blue, and
humpback whales collected through the Navy’s Scientific Research Program
(“SRP”), and (b) data on temporary threshbld shift in bottlenose dolphins obtained
from a study by Navy researchers. Both sets of data are extremely limited in scope
and difficult to interpret. Rather than pursue the objective analysis prescribed by
regulation, however, the Navy has attempted to fill gaps in information by
extrapolating from these data and others in unjustifiable ways. To take just a few
examples:

(A) The Navy finds, entirely without support, that none of the behaviors
exhibited by exposed animals during the SRP rises to the level of “biological
significance.” In concluding, for instance, that humpback whales did not
permanently abandon their breeding grounds when exposed to 140 dB (DEIS at
4.2-24), the Navy disregards the long-standing belief of the scientific community
that animals might remain in biologically productive areas or continue
biologically important activities despite the presence of harmful noise. That they
remain nearby does not suggest the animals do not suffer harm; on the contrary, it
means the risk of harm is increased. As W.J. Richardson noted in 1995: “[If
marine rharmnals] are subject to ongoing stress within that area, there could be
long-term effects on individuals and the population.” W.J. Richardson et al.,

Marine Mammals and Noise 396 (1995). The Navy must consider this hypothesis

in its assessment of risk.
(B) The Navy assumes, on the basis of the Scientific Research Program,
that animals exposed to received levels above 150 dB will experience, at most, the

same, supposedly “biologically insignificant” behavioral effects that small
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numbers of their cohort are said to experience at 150 dB, ignoring the fact that no

animals were actually exposed to these levels in the course of research. (It is on
this assumption that the Navy bases the A and K parameters of its unprecedented
“risk continuum analysis,” which it rightly describes as novel.) See DEIS at ES-
10, 4.2-26. The SRP investigators decline to make such claims in their technical
report; on thé contrary, they note the dangers of doing so, as in this summary of
the SRP’s third phase: “Responses did not scale consistently to received level, and
it will be difficult to extrapolate from these results to predict responses at higher
exposure levels.” C. Clark, P. Tyack, & W. Ellison, Low Frequency Sound
Scientific Research Program Technical Report 1: Responses for Four Species of
Whales to Sounds of SURTASS LFA Sonar Transmissions at 10 (Feb. 1999).
The significance of this flaw is particularly important in light of the intended
deployment of the system at source levels at or exceeding 230 dB.

(C) The Navy relies heavily on its own bottlenose dolphin study to
support its “180 dB criterion” for non-serious injury (see DEIS at 4.2-27 to 29)

and in so doing improperly extrapolates from a single species to all other
odontocetes including the sperm whale (which has been shown in several
instances to modify behavior at relatively low levels of marine noise), to
mysticetes, to pinnipeds, and apparently to sea turtles as well, despite known
anatomical differences in the ears of these species. See, e.g., D.R. Ketten, Marine
mammal auditory systems: A summary of audiometric and anatomical data and its
implications for underwater acoustic impacts, NOAA Tech. Memo. NMFS:
NOAA-TM-NMFS-SWFSC-256 (1998).

(D) The Navy’s “single ping equivalent” has its source in an idea, first
postulated in 1995, that correlates acoustic injury with repeated exposures.
According to the Navy, “[a]s postulated, the risk threshold is lowered by 5 dB per
ten-fold increase in the number of sounds in the exposure™ (DEIS at 4.2-19)—but
that is a gross misstatement of the original. Drs. W.J. Richardson and C.I. Malme,
the authors of the study, having noted the lack of any directly relevant data, .
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proceeded to extrapolate from human in-air data analyzed in 1968. Richardson et
al. at 372-76. They did so, however, with extreme caution, and in a tone
exceptional even for a book-length work as careful and cautious as theirs. “We

emphasize,” they wrote “that these values are all extremely speculative, given the

unknown relevance of human in-air data to marine mammals underwater”

(emphasis in original). Id. at 373. “Again, this ‘evidence’ is indirect and the
conclusion is speculative;” Id. at 375. It should be noted, too, that these
statements—none of which found its way into the DEIS—were made about
impulsive noise (as from air guns), not continuous noise (as from LFA), a
distinction made in the 1995 book and supported by consensus of the scientific
community, making the Navy’s use of this material even more strained. It is
astonishing that the Navy would base so consequential a finding as its single ping
equivalent, a finding that underlies its virtual dismissal of acoustic impacts on
marine mammals beyond the 180 dB zone, on so speculative an idea.

Each one of these lapses implicates a critical aspect of the Navy’s analysis,

and each one must be addressed and corrected before the EIS is complete.

(4) Exclusion of Relevant Data—Despite the lack of empirical data for
many of the Navy’s claims and the persistence of evidentiary gaps throughout the
DEIS, relevant evidence that runs contrary to the Navy’s conclusions was omitted.
For example:

(A) Not once in the DEIS does the Navy refer to the mass stranding of
Cuvier’s beaked whales in the Kyparissiakos Gulf or even to NATO’s study of it.
This extraordinary event—an event in which a mass stranding was highly
correlated with the operation of a low frequency active sonar system by NATO-
has been widely recognized for its importance, not only in the scientific
community but within the military as well. Indeed, NATO convened meetings at
La Spezia, Italy to discuss the circumstances, with many of the represented

nations ultimately concluding that measures to prevent similar occurrences in the
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future were essential. Although NATO’s'study was itself inconclusive, owing to

the lack of necropsy and tissue analyses, even this assessment conceded that the
active sonar vessel operated by NATO could well have caused the stranding.
SACLANTCEN Bioacoustics Panel at 1-3. This information should surely have
figured in the Navy’s analysis of “reasonably foreseeable” impacts, which under
NEPA include impacts with “catastrophic consequences, even if their probability
of occurrence is low.” 40 C.F.R. § 1502.22(b)(4). Furthermore, given the potential
for mass strandings indicated in the SACLANTCEN report, the Navy should have
attempted to review available stranding data in light of prior active-sonar
deployments.

(B) Even as it claims support for its risk-continuum analysis in the SRP,
the Navy fails to consider the results of the SRP’s second phase, a study of LFA’s
impacts on the migration of Pacific gray whales. That study showed that, at
received levels approaching 120 dB, a large number of gray whales (perhaps as

many as 50%) begin to swerve from their migration paths when the LFA source is

placed directly ahead or in-shore®—a result manifestly at odds with a function that
finds virtually no effect whatever at 120 dB. Compare C. Clark et al., Technical
Report 1 at 50, 66-68, figs. C-7, C-8, C-10, C-11 and DEIS at 4.2-26, 28. In fact,
for some significant percentage of gray whales (but less than 50%), exposure to
levels lower than 120 dB may also cause disturbance. Similarly, the DEIS fails to
at least consider prior research in other areas of ocean noise péllution, ignoring
published studies and unpublished studies from leading researchers on the
ecological impacts of airgun surveys, acoustic thermometry, etc. 7

(C) While freely extrapolating from data produced in its bottlenose
dolphin study, the DEIS fails to mention the most recent study of underwater
threshold shift in a marine species, conducted by researchers at the University of

California, Santa Cruz-a study directly at odds with the extrapolations made by

¢ According to the investigators, the avoidance response under these conditions was similar to those

observed by an earlier study, which found 50% avoidance in gray whales at 120 dB. See C. Clark et al,,
Technical Report 1 at 50. .
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the Navy to support its reliance on a 180 dB impact threshold. This study found
that “noise of moderate intensity and duration”—just 60-75 dB above sensation
level after non-continuous exposures of 20-22 minutes—was sufficient to induce
temporary threshold shift in three pinniped species (the harbor seal, California sea
lion, and‘elephant seal). Not only do these findings conflict with the Navy’s
optimistic extrapolations froﬁl the earlier study, they also challenge some of the
methodologies of the earlier study, suggesting that the numbers produced for
bottlenose dolphins may have been overestimated. See D. Kastak, R.J.
Schusterman, et al., Underwater temporary threshold shift induced by octave-band
‘noise in three species of pinniped, 106 J. Acoust. Soc. Am. 1142. That the new
study appeared in August 1999, shortly after the DEIS release, hardly absolves the
Navy for disregarding important contrary evidence: the research was funded by
the Office of Naval Research. In any case, the Navy must revise its analysis to

take this second data set (and its critique of the first data set) into account.

%) Limitatioﬁs in Range of Species and Impacts—The analysis of LFA’s
potential impacts presented in the DEIS is improperly narrow. It improperly omits
consideration of a broad range of potentially affected species, and it provides no
discussion of long-term effects such as physiological stress and acute short-term
effects (e.g., agonistic response), dismisses effects entirely beyond the 180 dB
isopleth, and assimilates the diversity of species to the same Procrustean standard:
a reductive approach to time, space, and species that is unjustified by any
empirical evidence. The Environmental Protection Agency called for a different
approach in its scoping comments three years ago, insisting the Navy assess its
program comprehensively as it unfolds “in space and time, in numerous
oceanographic conditions [and] under various scenarios of system operations.”
Letter from R.E. Sanderson, Director, EPA Office of Federal Activities, to Office
of the Chief of Naval Operations (Sept. 9, 1996). Until the Navy does so, its

analysis of LFA’s environmental consequences is incomplete.
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Committee on Resources : ,
, Tllsshington, BE 20515 :
July 19, 2000
The Honorable William Caohen
Secretary of Defense
1000 Defense Peatagon
Washington, DC 20301-1000
Dear Secretary Cohen,

Recent media reports have identified serious scientific and environmental concems with the U.§. Navy's
developmert and planned deployment of the Surveillance Towed Array Sonar Systeru Low Frequency
Active (LFA) sonar system. LFA, as you know, is designed to take advantage of the special acoustic
prapertics of high-decibel, low-fraquency sound in sea water to detect hostile submarines.

We believe that the resesrch program on LFA sonar conducted by the Navy has beer: inadequate as
evidenced by the criticism directed at the Navy’s Draft Enviroqmental Impact Statement (DEIS), and
also by the marine mammal strandings which could be atribured o acoustic events.

We are particularly cancerned by the Navy's application to the National Marine Fisheries Service
{(NMFS) for a permit 1o harass marine mammals while operating LFA sonar worldwide even though
there is significant scientific uncertainty suwrrourding the technology. ,

Whales and many other marine species use sound to communicate and sense their environment.
Recanse sound produced by the LFA sonar system is designed to travel over vast distances, and
because the sound produced by the system is so powerful, there is 2 growing scientific concem that the
use of LF A sonar will interfere with the natural behavior of many marine species, especialiy marine
mammals. In fact, many scientists believe that "active" sonar, such as that emploved by the LFA sonar
system, may lead to large numbers of marine mamumal mortalities, and may even pese 2 humnan health
risk to divers and swimmers. :

Recent events suggest these concerns are well-founded On March 15 and 16, 2000, there were a
number of marine mammal strandings in the northern Bahamas. The National Qceanic aad
Atmaospheric Administration (NOAA) released a preliminary report on the event, stating thar, "the
injuries 10 the six beaked whale heads [from animals which stranded in the Bahamas on March 15 and
16,-2000] were all consistent with an intense acoustic or pressure event,” and occurred in conjunction
with Naval activity in the area that employed tactical sonars. This report was also publicized in an
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. article that appeared in the Washington Post on June 15, 2000. A stranding event of this magnitude in
the Bahamas is unprecedented. In fact, the Babarna islands as 2 whole average just under one o
stranding per-year. Although LFA sonar was not being used in the Bahamas at that time, LFA sonar
does produce underwater sound thousands of times more powerful than the active sonar that was being
used in the area. In addition, a similar stranding event occurred in 1996 in the Mediterranean Sea,
when twelve beaked whales became strended in Greece during NATO exercises that employed LFA
S0mar.

These events warrant a more precautionary approach to the use of LFA sonar and further scientific
investigation 1o determine its effect on marine species. Defining what types and intensities of sound
might harm, harass, or endanger marine mamrnals and other marine species is the single most pressing
nieed in the evaluation of the environmental impacts potentially caused by LFA sonar. Without such
information it is difficult, if not impossible, to write appropriate acoustic criteria and determine 1f
technological applications like LFA sonar are safe. :

Given the credible scientific uncertainty surrounding LFA sonar's effect on the rmarine environment and
given the criticism directed at the program, we urgently request that you withdraw the DEIS and
reassess your assumptions that LFA sonar poses no threat to the marine environment. We also request
that you postpone proceeding with NMFS to obtain a Letter of Authorization for incidentzl take under
the Marine Mammal Protection Act to operate LFA sonar worldwide until such time that WMFS can
properly establish scientifically-based noise standards for marine animals. ;

. Sincerely,

GEORGE .% ZUSH HQLT, g C.

Demns ). o e Dad Meha)

DENNIS KUCYNICH, M.C. JACK METCALF, M.C..
THOMAY ALLEN, H.C. WILLTIAM D. DELAHUNT,
SAM FARR, M. { MICHAEL E. CAPUANO/ M.C.

. %
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PETER DEE’AZIO ' LANE EVANS, M.C.

[ /6 //

rrof vesfl, nk.
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NANCY PELOSI, M.C.

ANNA ESHQO,
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0S ROMERO-BARCELO, M.C. . PATSY T. MIJK, M.C. M
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DEPARTMENT OF THE NAYY
OFFICE OF THE SECRETARY
OO NAVY PENTAGCON.
WASHINGTON, D.C. 20350-1000

24 August 2000

The Honorable Don Young

Chairman, Committee on
Resources

Washington, DC 20515-1801

Dear Mr. Chairman:

Thank you for your letter of July 19, 2000, to Secretazy
Cohen concerning the Navy’s Surveillance Towed Arrazy Senscr
System Low Frequency Active (SURTASS LFA) program and Draft |
Cverseas Environmental Impact Statement/Environmental Impact
Statement (DOEIS/EIS}. I am responding on behalf of Secretary
Cohen. ;

We appreciate and share your concern for the marine life in
cur oceans. The Department of the Navy takes very sericusly its
stewardship of the seas. 7o emphasize that fact and put oux
views in context, I am enclosing a paper describing our
3ssessment of SURTASS LFA and its potential imgacts on the
environment. :

We cannot - and shouid not - assurs you that there is zero
risk to marine life from any of our naticnal security military
operations. However, in conducting its analysis into potential
effects of SURTASS LFA on the environment, the Navy has used the
best available scientific data, consistently ccmblnlng igoraous
scientific methodology with an cbjective, prudent and '
conservative approach. We have opted for caut;on in those areas
where scientific knowledge is incomplete. :

Qur environmental analysis of SURTASS LFA has besn based on
resezrch and results by independent and distinguished marine
biclogists and bio-acousticians. SURTASS LFA scientific
research efforts represent a significant advance in the current
knowledge of anthropogenic sound in the marine environment.
This research in conjunction with the proposed geographic
restrictions, long-term monitoring program, and mitigation
cutlined in the DOEIS/EIS, will minimize the potential for
adverse effects on maxine life. We are currently: responding to
the public’s comments and concerns and expect tce finalize the
DQEIS/EIS within the next few months. To date, there is nc
public comment that presents information that would change the
analysis or conclusions in the EIS. We believs that the SURTASS
LFA DOEIS/EIS process continues to be a2 fair and comprehensive
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evaluation of rthe potential for environmental impacts from

deployment of this critical national security system, and that .
its proposed employment will produce no more than minlmal risk

to the marine environment. : 2

2s always, if I can be of further asslistance, please letfme

know,
Sincerely,
r
Richard Danzig :
Secretary of the Navy
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SURTASS LFA DOEIS/ETS Review

Purposa and Need

By way of introduction, the proposed action is employment of the
SURTASS LFA sonar, which is a long-range, low frequency (between
100 and 500 Hz), sonar system composed of both active and
passive components. The purpose of the proposed action is to
meet the U.S. need for improved capability to detect quieter and
harder~to-find foreign submarines at long range. This capability
would provide U.S. forces with adeguate time to react to, and
defend zgainst, potential submarine threats while remalning a
safe distance beyond the submarine’s effactive weapons range. To
meet its long-randge detection need, the Navy investigated the
use of acoustic and non-acoustic technologies. Of those
technologles studied, LFA sonar is the only system consicdered
physically capable of providing long-range detection, as LF
sound (below 1,000 Hz) propagates in seawater more effectively
and for longer distances than active sonars employing mid (1,000
te 10,000 Hz) and high frequencies (greater than 10,000 Hz) .

. Why is the U.S. Navy so concerned with forelgn submarines since
the Cold War (with the USSR’s massive submarine £leet) is long
past? Submarines are, in fact, proliferating at a high rate
throughout the world, and they possess a number of tactical
characteristics that are both dangercus and dlfflcult to ‘
counter, including:

. Stealth ~ a submarine is inherently stealthy. This
provides a submarine with the dual tactical advantages
cf opportunity and time for planning an attack with a
high prabability of success:

. Lethality - a submarine can carry highly potent -’
armament (highly destructive torpedoes and cruise
missiles) capable of inflicting serious damage to or

sinking even the largest ships; and ;

v Economy of Force = a submarine requlres fewer
operational rescurces than the resources regquired to
defend against it, as illustrated by the difficultles
that the Allied fleet experienced during World War II

. : Encl (1)
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in defending against a small number of German U—boats
in the Atlantic. ‘
An unfriendly natien’s aggressive use of even a single submarine
has the potential to disrupt operatiocns of U.S. Naval forces and
constitutes a threar to U.S. security. The Russian Federation
and the People’s Republic of China have publicly declared that
the submarine is the capital ship of their navies. Many
potentially adversarial countries have essentizlly done the
same, including Iran and North Korea. A former Indian Navy .
submarine admiral has commented that developing nations desire
submarine forces because they are a most cost-effective platform
for the delivery of severzl types of weapons; they counter
surface forces effectively:; they are flexible, multi-mission
ships: they are covert, and thus can operate with minimal
political ramifications; and they czn pperate thhout the burden
of supporting escorts (JCS, 1985). :

i

Submzrines are ideal weapons for states that lack, ior cannot.
afford, the capability to assert sea control in their own (cr
others’) waterapace (Hervey, 1994). As such, they can cperatz in
an cpponent’s backyard. Even in the face of determined sea
contrel efforts, they can conduct stealthy and intrusive ;
operatiocns in sensitive areas, and can be inserted early for.a
wide range of tasks with a2 high degree of assured survivabilicy
{Chapman, 19983). When equipped with mines, advanced torpedces,
and/or anti-ship, and/cr land-attack missiles, a submarine is s
potent political weapon. A diesel electric submarine zble to
penetrate a multinational task force’'s defenses could undexm¢ne
efforts to manage cocalitlion politics in a single strike
(Cannadian Maritime  Command, 1997).

The gquieting of advanced non-U.S5. nuclear submarines and
advancad conventional (diesel-electric) submarines operating on
battery power is now at parity with U.S. submarines. The U.&, no
longer enjoys a comfcrtable acoustic advantage against the
front~line submarines of some other nations. The Russian
Federation continues to build new classes af highly capable
stbmarines and to operate its newest vVessels outside of home
waters, inclnding waters contiguous to the U.S5. China is
investing heavily in submarine techneology, including designe for
nuclear attack submarines, strategic ballistic missile -
submarines, and advanced conventional subrarlnes; tne lattex
through the purchase of KILO-clzss boats from Russia. China -
hopes to leap generations of subharine technelcgy in its
ambitious buying and building program {(NRC, 1287;j.

1
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. The President’s National Research Council (NRC) (19;97) has
projected that by 2035, the U.3. may be seriocusly and
competently challenged by submarines from major powers (Russia
and China) 'or from az number of potentially unfriendly nations.
There are currently more than 150 submarines in the navies of;
potentially unfriendly countries other than Russia.
Approximately 45 of these are modern, non-nuclear boats. About
415 more are on order worldwide, principally from German and
Russian shipyarcds. By 2030, it is projected that 73 percent of
~he submarines in the rest of the world will have advanced .
capabilities, most likely including air-independent propulsinn
{A1P2) "that allows 30 to 530 days of submerged operations withsui
surfacing or snorkeling. When these units are in a defensive
mode, that is, not having to travel great distances or at high
speed, they have a capapbility nearly egual to that of ‘the modern
nuclear submarine. Quieting technolegy is expected to
proliferate, which will render these submarines difficult to
detect, even with the latest ASW passive sonar equipment; and
~hey may be armed with highly capakle wezpons. :

The zreadiress and proficiency of submarine crews in the restfof
~he world are improving, and their performance is generally
underestimated. Today, the countries that export these
submarines offer high-gquality crew training. Operated .
. competently, these submarines are particularly difficult to :
Zind, muchk less neutralize. )

Effects of Sonar on Marine Mammals

How we will address the principal criticism cf the SURTASS IFA
DCEIS/EIS, and the March 2000 and other marine mammal stranclings
that have, in some instances, erroneously been attributed to
SURTASS LFA. Despite the media reports, the Navy was not usiag
low frequency sonar of any type in the Bahamas during the time-
preceding or.during the strandings, including the SURTASS LFA
soner system. Moreovey, the SURTASS LFA sonar program has bean
focusing on the issue of the porential for LF sound impacts on
all marine animels, including beaked whales, long bafore the
recent Bahamas (2000) and the Mediterranean (Greece, 1996)
,trandxngs. The following provides our understanding of Lhe
stxandxngs.

?rantzis (1998) reports that on 12-13 May 1996, 12 or more
Ziphius cavirostris (beaked whales) stranded along 38 km .{2].5
NM) of coastline in the Kyparissiakos Gulf in Greece. There was
-nc external sign of injury or disease in any of these juvenile
whales, and many had recently been feeding. In searching for a
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potential cause of these strandings, Frantzis noted a warning .
had been issued to mariners indicating that a test of a NATC low
frequency sonar called LFAS was being conducted in the gqulf zat
the same time as the strandings. Frantzis presents data on the
number of strandings analyzed by half-year from 1992~1996, and
states that no mass strandings or LFAS tests had occurred in the
Ionian Sea since 1981, except during the four-day period 1l- 15
May 1956. He concludes that the probability of the mass
stranding and the sonar exercise occurring simultaneously was
less than 0.07. The statistical analysis was not described in
the paper, but it appears to treat each four-day period during
the 16.5 years from 1881 to 1257 as an independent svent during,
which strandings and sonar tests c¢ould be counted. The
prcbability of the mass stranding occurring during the four
Xnown days of sonar testing was then simply calculated by
dividing the four days by the number of days in 16.5 years. ty
come up with 0.06¢%.

The Frantzis (1998) letter stimulated the NATO SACLANT Undersea
Research Center (SACLANTCEN) that conducted the sonar tests to
convene panels tc review the data and to develcp an
environmental policy. They determined that the NATO sonar :
transmitted twe simultaneocus signals lasting four seconds and
repeating once every minute. The simultaneous signals each ware
broadcast at source levels of just under 230 d2 re 1 uPa at 1 m,
One of the signals covered a frequency range from 450-700 Hz and
the other one covered 2.8=3.3 kHz. The Ziphius strandings in ths
Kypriassakos Gulf occurreed during the first two sonar runs ¢n
each day of 12 and 13 May 1996. The close timing between the
onset of sonar transmissions and the first strandings suggests
closer synchrony between the onset of sonar transmissions and
the strandings than was presented in Frantzis (1888). However,
the 3icacoustics Panel convened by NATO was unable to reach a
definitive conclusion: “An acoustic link can neither be clearly.
established nor eliminated aa a direct or indirect cause for the
May 1986 strandings; there is no evidence of direct physical
injury because no viable tissue samples suitable for analyais
were available.”

The Frantzis .(1898) paper served an important function to alert.
marine mammalogists of a coincidence of @ rare stzanding with
military operations. However, two problems prevent stronger .
inference. The papers do not have the appropriate design for
statistical analysis of conditional probability, and no such
cerrelative study can provide evidence for causation. The paper
started with stranding events and then loocked for some other
rare event that might coincide. This strategy is useful to ©
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identify coincidences, but is not appropriate for a statistical
analysis of conditional probability urless independent tallies

are made of the two kinds of events. The paper suggests that
naval sonar may have caused the stranding, but dic not pexform a
systematic survey of naval or sonar exercises. SACLANTCEN (1998)
attempted a correlative study relating zll tests of the NATO
sonar with Italian and Spanish stranding records. SACLANTCEN
(1998) reported that the same NATO sorar described in Frantzis
(1998) was used in six sonar tests in the Mediterranean near the
Spanish and Italian coasts; five additional low frequency sonar
tests were conducted by NATO in the Mediterranean from 1581 to

1392 using source levels below 215 dB re 1 pPa at 1 m.
SACLANTCEN's (1398) review of Italian and Spanish stranding
records revealed rno other coincidence of beaksd whale strandings
near the time and place of the sonar tests ([SACLANTCEN, 1998)

On Marcb 15, 2000, a number of marine mammalu,,lncludlng
primarily beaked whales, stranded in the Bahamas. The U.S. Navy
continues to investigate this phencmenon with scientists fzom
NCAA’s National Marine Fisheries Service and other agencies to
determine the possible cause of the strandings. Under review is
the transit of seven ships and three submarines thrcugh the ar=a
of the Northwest New Providence Channel during the morning and
afterncon of March 15®™ in an effort to determine if any action

by these vessels could have created an enviroament hazardous to
. maring mammals, and paxticularly beaked whales. The Navy is

reviewing acoustic, oceanographic, bioclogical and envircnmental
data to determine whether these transit activities may have had
a role in the strandings. Preliminary analysis indicates that
one submarine scnar and five of the seven ship sonars wexe in
use during the transit, and theilr operating frequencies and
power settings are part of the investigation. Eachsonar was a
standard, mainframe mid-fregquency (3 to 5 kHz) sonar of the type
commenly found on surface combatants and submarinas. They
cperated with standard power outputs and modes. Tnese Sonar.
systems have been in use on U.S. and allied Navy ships for more
than 20 years, including narrow passages and cpen ocean areas,
without known ill effects on marine mammals. Please note,
however, that neither SURTASS LFA nor any low frequency sonax
was used during the transit.

In summary, while we agree there is need for continued
investigation, the SURTASS LFA sonar is not comparable to fhose
associated with any of the reported strandings. Additicnally,
SURTASS LFA will not be used in restricted waterways, such as
~the Bahamas and the Kypriassakos Gulf. It will also use the very
latest monitoring mitigation technolegy, which iacludes visual,

\\
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passive sonar and the High Frequency Marine Mammal Monitoring
active sonar. With the operational restrictions proposed for
SURTASS LFA and the believed relatively poor hearing sensitivity
of beaked whales in the LFA sonar transmit frequency band of 100

"~ 500 Hz, it is extremely unlikely.that any future strandlngs

could be induced by SURTASS LFA sonar operations.

SORTASS LFA Scientific Research Progran

I would now like to address your concern about the alleged
inadequacy of the SURTASS LFA research program, due, in part, to
the criticism of the DOEIS/EIS. It should be stressed that the
rast majority of. the scientists who have published peer reviewed
papers in this fleld will agree that the LFA research program
has been, by far, the most extensive study of underwater noise
on wild marine mammals ever conducted. Scientific analyses,
utilizing the results of the LFA research as well as all
available scientific data, underpin the LFA DOEIS/EIS
methodology in that they are the basis for determining reference
points, assessing steck abundance, quantifying uncertainty, and
assessing the risk associated with different management options.
The SURTASS LFA DOEIS/EIS utilizes a conservative methodology
analogous to that used by NMFS. This prudent and conservative
approach has been utilized in determining the potential effects
of the employment of SURTASS LFA sonar on the marine environment

by:

¢ Determination of impacts on' overall stock populationa:;i

+ Determination of conservative impact reference points; .

+ Quantifying uncertainties; ’ :

+ Deveiopment of a risk continuum to aprly the impact \
(reference pclnts) reallstically to each stack population,;
and

s Development of mltigatlon measures to minimize potential
effects to marine ‘animal stocks. b

In 1997, there was a widespread consensus that cetacean response
to LF sound signals needed to be better defined using controlled
experiments. In response, the Navy worked with scientists from’
Cornell University and Woods Hole Oceanographic Institute to
develop the Low Frequency Sound Scientific Research Program (LF3
SRP). The LFS SRP was' designed to supplement the data from ..
previous studies. Alsoc, the Navy made the SURTASS LFA sonar '
vaessel (R/V Cory Chouest) available %o the LFS SRP, which ‘
enabled greater control over received levels (RL! due to the ’

<1319
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. dynamic range of the ship’s transmission system and the quality
of its environmental acocustic modeling capabilities.

The selection of species and study sites emerged from an
extensive review in several workshops by a broad group of
interested parties, including acacdemic scientists, federal
regulators, and representatives of environmental and animal
welfare groups. The outcome of this group’s decisions was that
baleen whales should be the focus of the research since they
were believed most likely among all marine mammals toc have the
Dest hearing in the SURTASS LFA sonar frequency band (Figure 1),
and because of their endangered status and/or prior evidence of
avoidance respcnses to LF sounds. Study =ites were selected that'
offared the best opportunities for detailed observations
combined with previous research that documented undisturbed
patterns of behavior and distribution, or aveocidance reactiocnz to
mnanmade sound at low RLs.

* Thresholds shown for Odeniocaies and Pinnipeds are a compesita of messured
! fowant thrasholds for mulfiple sgecles,

+ Range for Galaenid thregholds Is estimated frem mathemalical models bused on
SURTASS LFA sar snatomy or inferred from eminted eoUnds snd playback expurim:m: fK.men‘
Fuquan:y Baqd 1998; pars. comm., 2000 Tyack and Clark, 1998
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Figure 1l: Marine Mammal Audiograms:; Measured and Estimated

This facus on the most sensitive species and the best sites for
detecting a response was intended to produce a modzl of response
that could be applied to other species which were known to he
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Less sensitive to LF sound such as odontocetes, phocids and
otariids. This was & critical element of the logic of the LFS
SRP. Extrapolation was unavoidable, 'so conservative assumptions
were adopted. This reduced the chances that species or contexts
that’ are more difficult to study turned out to be more sensitive
than the LFS SRP model systems.

For the purposes of the SURTASS DOEIS/EIS, the LIS SRP was the
best option available to obtain critical scientific data under
time and funding constraints. It should be noted that the Navy
has committed to a program of continued long term monitoring,
Zocusing on any indications of heightened sensitivity or .
stronger responses to SURTASS LFA sonar operations than was
predicted in this scientifically based assassment.

The species and settings chosen for the three phases of the LF
sound “playback” experiments were:

e Blue and fin whales feeding in the Sounthern Californ:a
Bight {(Phase I) (September-October 1987):

» Gray whales migrating past the central California coust
(Phase II) {January l99B); and

» Humpback whales off Hawaii (February-Maxrch 1998§) (Phase
IXT1).

These studies included three important behavioral contexts for
baleen whales: feeding, migrating, and breeding. The first phase
alsc involved some studies of northern elephant seals tagged
with acoustic data loggers. Elephant seals are considered among
the most sensitive pinnipeds to LF sound and are deep divers|
The third phase also attempted to conduct playbacks with speim
whales, but no animals were encountered during the offshore
portions of the cruise schedule. “Sperm whales are.listed by: the
U.S. as endangered, and they were suspected to be the tcothed
whale most sensitive to LF sound, There have also been reports
of sperm whales being sensitive to manmade transient ncise
(Watkins and Schevill, 1975; Watkins et al., 1985; Bowles et
al., 1994; Mate et al., :1994b}. E

The LFS SEP produced new information about responses to the.

SURTASS LFA sonar sounds at RLs from 120 to 155 dB. The LES SRP

—eam explicitly focused on situations. that promoted high RLs,
but were seldom able to achieve RLs above 1S% dB due to the .
motion of the whales and maneuvering constraints of the LF
souxrce vessal. .

#e3s P.i1s/1g

*




FROM :MAIL BOXES ETC 717 241 B3I73 1500, 18-24 12347 #AZE P, 16/13

. During the first phase of LFS SRP research, the source ship
operated routinely with the full souice array (1B transducers)
at source levels similar to those that would be used in normal
Navy operatioas. The ship alsc approached whales while operating
-wo of the transducers at full power levels. Over the 19-day
period, there were no immediately obvious responses.from either
blue or fin whales as noted during cobservations made from any of
<he research vessels during playback of LFA sounds {(Clark et
al., 1883).

In the second phase of LFS SRP research, migrating gray whales
showed responses similar to those cbserved in earlier research
(Malme et al., 1383, 1984) when the source was moored in the
migration corridor (2 km [l.1 nm] from shore). The study
extended those results with confirmation that a. louder SL
elicited a larger scale avoxdance response. However, when the
source was placed offshore (4 km [2.2 nm] frcm shore) of the
migration corridor, the avoidance respcnse ‘was not evident, sven
—hough the whales were exposed to the same level of sound. This
impiies that the inshore avoidance medel ~- in which 50 percent
of the whales avoid exposure to levels of 141 +3 dB -~ may not
be valid for whales in proximity to an offshore source (Buck et
al, Z000). Rather, these new data suggest that avoidance of an
offshore source (2 4 km [2.2 nm]) was minor.

The third phase of LFS SRP research examined potential effects
of SURTASS LTA sonar transmissions on singing humpback whales.
These whales showed some apparent avoidance responses and
cessation of song occurring at RLs ranging from 120 to 150 dB.
However, & greater number of singing whales exposed to the same
levels showed no ‘cessgtion of song. The June, 2000 issue of the
journal Nature included the first peer-reviewed published :
article on this topic, addressing a lengthened whale song in
response to LFA exposure. This shcowed that it is possible to
cbserve and measure the behavioral repose of individual whales,
using the LFS SRP methodology; it should also be noted that the
studied whales resumed their normal behavior within
approximately one hour {Miller, 2000). Thie kind of brief
interruption, followed by resumption of normal interactions, is
similar te that seen when whales interrupt one another or when
small vessels approach whales.

In summary, the scientific objective ¢f the LFS SRP was to
conduct independent field reséarch in the form of controlled
experimental tests of how baleen whales responded to SURTASS LFA
sonar signals. Taken together, the three phases of the LES SRP
do not support the hypothesis that most animals exposed to RLs
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near 140 dB would exhibit disturbance of behavior and aveoid the
area. These experiments, which exposed animals to RLs ranging
from 120 to aboubt 155 dB, detected only minor, short-term
behaviozal responses, which do not necessarily constitute
harassment in the sense of a prolonged disturbance of a
biologically important activity.

In response to the ccmment that “There may also be human health
implications for divers and swimmers,” the following specifics
are provided. Participants in activities that may involve )
submrersion below the ccean’s surface, such as swimming, surfing,
and snorkeling, would not be significantly impacted by exposure
“o LF sounds transmitted from the SURTASS LFA sonar. In making
this determination, several factors were ccnsidered:

. Beach Location - Exposure tc LF sound energy would be
eliminated or greatly reduced at beaches that are
separated from the open ocean by a land mass (such as
beaches that exist inside barrier islands), or beaches
along the broad, shallow porticn of the continental
shelf; and '

. Water Depths Used by Swimmexrs - Other than for véry
short periecds of time, swimming and snorkeling occur
in areas that extend from the surface to depths no:
greater than 2 m (€.5 ft). Applying acoustic theozxy
and detailed measurements to these depths, there would
be substantial scund transmission losses occurring in
the top layer of water (about 1.8 m [é £t)} wheze
swimmers would most likely be found. Sound fields in
this layer of water would be about 20 dB less than the
sound fieldz in adjacent deeper water.

In addition to these factors, employment of the SURTASS LFA
sonar would be restricted to RLs not to exceecd 145 dB-in known
recreational and commercial diving sites (and within the 40-:
meter [130~-foot] depth contour). As described below, research
conducted by the Navy indicates that LF scund levels Lbelow 145
dB do not have an adverse effect on humans (recreational or
commercial divers) in water. Therefore, there would be no
significant impacts to persons engaged in swimming, surfing, and
snorkeling from SURTASS LFAR sonar operaticons under the propcsed
Alternative 1 (preferzed alternative), which includes gsographic
restrictions and monitoring to prevent injury.

T™wo controlled studies with humans have heen conducted on
SURTASS LFA sonar sound exposures. The Applied Reseaxch

10
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waboratory, University of Texas conducted the first study by the
Navy from 1883 to 1995. Eighty-seven subjects participated in
437 tests under the contrel of the Naval Submarine Medical
Research Laboratory (NSMRL). Tests only went to 160-dB received
level, which was the maximum level {for no more than 2 min at a
<ime and nc moxe than 15 min a2 day) recommended as interim
guidance for human diver populations equivalent in medical
health and fitness to Navy divers.

The second study was conducted by ONR and NSMRL between June
1997 and November 1998 in conjunction with a consortium of
university and military laboratories. Its puzpose was to develop
guidance for safe exposure limits for recreational and
commexcial divers exposed to LF sound such es that created
during the operation of the SURTASS LFA sonar system. Computer
modeling and animal and human studies were pcrfozmed

The study concluded that the maximum intensity tested (received
level of 157 dB) did not produce physiclogicel evidence of
damage in human subjects. Furthermore, there was only a two
percent very severs aversion reaction by divers at a level of
148 dB. NSMRL, therefore, determinmed that scaling back the
intensity by 3 dB (3 dB reduction equals a 50 perceqt reduction
in signal stxength) would preovide a suitable margin of safety
Tor divers. Hence, it set the intensity criteria for
recreational and commercial divers at 145 dB. Because operation
of the SURTASS LFA sonar systems would be restricted to 145 dB
in known areas of recreatignal and commercial diving, :
Alternative 1 would have no potential effects on diving orx
related human activities in water. Thus, a prudent apgroach was
applied in the selection of this 145-dB.criterion.

The distance of the 145-dB sound field £rom the SURTASS LFA -
sonar vessel is unique to each-operational site and/cr scenaxio
due to the high variability in underwater sound propagation
characteristics. The technique of sound field determination ~
ihrough the estimation of sound pressure levels (SPL] is the
most reliable method of ensuring that the c¢riterion ¢f 145 dB
maximum RL 3t known recreational and commercial dive sites is
maintained.

Summary

Although it is true that, due te low freguency underwater sound
propagation, the SURTASS LEA sound can be detected at long
ranges, 1r is not true as has been alleged that it will “impact
the oceans cn a global scale,” nor will it “flood the cceans

11
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with sound.” Rarely will there be more than two ships at sea at
any one time, and even more rarely would they be operating in
the same ocean at the same time. When cperating, the ship
covers a limited area, traveling at only 3 knots. At a maximum
20% duty cycle, active transmission time for each ship weculd not
exceed 432 hours distributed over the course of an entire year
(less than 5% of the total hours in a year). Additiocnally, lt
is important to note that the intensity of low frequency saund
decreases rapidly as the distance from the transmitter .
increases. The most significant decrease in sound intensity, a
loss of 60 decibels, occurs within the first kilometer from: the
ship. Assuming that the ship is operating at its maximum source
level, the intensity level will decrease to 215 decibels at 10
meterg, 195 decibels at 100 meters, 175 decibels at 1000 meters,
and so on. Although it is too technical to discuss here, to
avecid confusion it should be noted in this context that decibel
levels in water cannot be compared with air.

Under the Navy’s preferred alternative as outlined in the
SURTASS LFA DCEIS/EIS, i.a., deployment of SURTASS LFA with.
geographic restrictions and mitigation measures that greatly
reduce the chance of exposure to harmful levels of sound, the
potential for adverse effects on humans in the water is
virtually non-existent, and for marine animals is rnegligible.
However, because there is some potential for incidental takes of
marine mammals from behavioral harassment, the Navy is
reguesting a Letter of Authorizaticn f£or incidental harassment
from the National Marine Fisheries Service in compliance with
the Marine Mammal Protection Act, and is consulting pursuant to
the Endangered Species Act. While the DOEIS/EIS supports a’
position that SURTASS LFA sonar can be operated safely relative
to both human and marine life, this position is subject to final
review that will be published in the Final EIS. The Navy has
made every effort to maximize public opportunity to review and
comment on the program and wWill continue to do so.
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MAXIMUM
NOISE SOURCE SOURCE REMARKS REFERENCE
LEVEL
UNDERSEA 272dB Magnitude 4.0 on Richter scale (energy | Wenz, 1962,
EARTHQUAKE integrated over 50 Hz bandwidth)
SEAFLOOR VOLCANO 255+dB Massive steam explosions Dictz and Sheehy, 1954; Kibblewhite, 1965; Northrop,
ERUPTION 1974; Shepard and Robson, 1967; Nishimura, NRL-DC,
. pers. comm., 1995,
AIRGUN ARRAY 255dB Compressed air discharged into piston Johnston and Cain, 1981; Barger and Hamblen, 1980;
(SEISMIC) assembly Kramer et al., 1968.
LIGHTNING STRIKE ON 250dB Random events during storms at sea Hill, 1985; Nishimura, NRL-DC, pers, com., 1995.
WATER SURFACE
SEISMIC EXPLORATION 212-230 dB | Includes vibroseis, sparker, gas sleeve, | Johnston and Cain, 1981; Holiday et al., 1984,
DEVICES exploder, water gun and boomer seismic
profiling methods,
FIN WHALE 200dB Vocalizations: Pulses, Moans Watkins, 1981b; Cummings ct al., 1986; Edds, 1988,
(avg. 155-186)
CONTAINER SHIP 198 dB Length 274 meters; Speed 23 knots Buck and Chalfant, 1972; Ross, 1976; Brown, 1982b;
Thiele and Odegaard, 1983.
ATOC SOURCE 195dB Depth 980 m; Average duty cycle 2.8% | DEIS/EIR for the California ATOC Project and
- MMRP, 1994,
HUMPBACK WHALE 19248 | Fluke and flipper slaps Thompson et al., 1986.
{avg. 175-190)
SUPERTANKER 190 dB Length 340 meters; Speed 20 knots Buck and Chalfant, 1972; Ross, 1976; Brown, 1982b;
' Thicle and @degaard, 1983,
BOWHEAD WHALE 189 4B Vocalizations: Songs Cummings and Holiday, 1987.
{avg. 152-185)
BLUE WHALE 188 4B Vacalizations: Low frequency moans Cummings and Thompson, 1971a; Edds, 1982,
{avp. 145-172)
RIGHT WHALE 187dB Vocalizations: Pulsive signal Cummings et al., 1972; Clark 1983.
(avg. 172-185)
GRAY WHALE 185 dB Vocalizations: Moans Cummings et al., 1968; Fish et al., 1974; Swartz and
(avg. 185) Cummings, 1978.
OFFSHORE DRILL RIG i185dB Motor Vessel KULLUK; oil/gas Greene, 1987b.
exploration
OFFSHORE DREDGE 185 dB Motor Vessel AQUARIUS Greene, 1987b.
OPEN OCEAN AMBIENT 74-100 dB Estimate for offshore central Calif. sea Urick, 1983, 1986.
NOISE : (71-97dB in | state 3-5; expected to be higher
deep sound | (= 120 dB) when vessels present.
channel)

-

Note: Except where noted, alf the above are nominal total broadband power levels in 20-1000 Hz band. These are the levels that wonld be measured by a single
hydrophone {reference 1 pPa @ 1 m) in the water.

Table 1.1.3-1 Natural and human-made source noise comparisons.
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Memo
Date: November 16, 2000
To: Commissioners and Interested Persons
From: Peter Douglas, Executive Director

Mark Delaplaine, Federal Consistency Staff

Subject: Consistency Determination CD-113-00
U.S. Navy, Low Frequency Active (LFA) Sonar

. On November 8, 2000, the Commission staff received the Navy’s consistency determination for
the employment of its Surveillance Towed Array Sensor System Low Frequency Active
(“SURTASS LFA,” or LFA, for short) sonar system. The staff informed the Navy it was not able
to complete its recommendation without the Navy’s responses to the staff’s October 26, 1999,
comments on the Navy’s Draft Overseas Environmental Impact Statement/Environmental Impact
Statement (OEIS/EIS) for the system. The Navy indicates it will provide a response to the
Commission staff’s comments, but not before the first mailing for the December Commission
meeting. Therefore the staff recommendation will not be available until the second mailing; in the
meantime attached is the Navy’s consistency determination for the Commission to review.

Attachment: Navy Consistency Determination CD-113-00.



DEPARTMENT OF THE NAVY
NAVAL. SUBMARINE MEDICAL RESEARCH LABORATORY

NAVAL SUBMARINE BASE NEW LONDON
GROTON, CONNECTICUT 06349-5900 IN REPLY REFER TO:

3950
Ser 01C/025
November 6, 2000

Mr. Mark Delaplaine o
Federal Consistency Supervisor
California Coastal Commission -
45 Fremont, Suite 2000 |
San Francisco, CA 94105-2219

Dear Mr. Delaplaine:

I am pleased to forward the enclosed consistency determination pursuant to Section
930.34 et seq. of the National Oceanic and Atmospheric Administration (NOAA) Federal
Consistency Regulations (15 CFR Section 930.30 et seq.) and Section 307(c)(1) of the
federal Coastal Zone Management Act of 1972 (CZMA) (16 U.S.C. 1456(c)).

The determination covers the proposed employment of the Surveillance Towed Array
Sensor System Low Frequency Active (SURTASS LFA) Sonar in ocean areas off
California. A Draft Overseas Environmental Impact Statement/Environmental Impact
Statement (DOEIS/EIS) was prepared and issued in July 1999 with copies being sent to
the Commission.

If you have any questions or require any additional information, please do not hesitate to
contact the undersigned at (703) 604-7882.

Sincerely,

SEPH S. ¥OHNSON

Deputy, Special Programs
By Direction of the Commanding Officer

Enclosure: 1. Proposed Surveillance Towed Array Sensor System Low Frequency
Active (SURTASS LFA) Sonar Employment: Determination Of
Consistency With the California Coastal Act



PROPOSED SURVEILLANCE TOWED ARRAY SENSOR SYSTEM
LOW FREQUENCY ACTIVE (SURTASS LFA) SONAR EMPLOYMENT:
DETERMINATION OF CONSISTENCY WITH THE CALIFORNIA
COASTAL ACT

1. AUTHORITY

This consistency determination is being submitted in compliance with Section 930.34 et seq. of
the National Oceanic and Atmospheric Administration (NOAA) Federal Consistency
Regulations (15 CFR Section 930.30 et seq.) and Section 307(c)(1) of the federal Coastal Zone
Management Act of 1972 (CZMA) (16 U.S.C. 1456(c)).

This determination is being submitted in connection with the Department of the Navy's proposed
Surveillance Towed Array Sensor System Low Frequency Active (SURTASS LFA) sonar
employment. The proposed SURTASS LFA sonar employment is described below in Section 3.

2. DETERMINATION
In accordance with Section 307(c)(1)(A) of the CZMA, the U.S. Navy has determined that:

The proposed SURTASS LFA sonar employment, if undertaken by the
U.S. Navy, would be consistent with and will be conducted in a manner
consistent to the maximum extent practicable with the federally approved
enforceable policies of the California Coastal Act of 1976 (as amended).

This determination is based on the information contained in this consistency determination and
Attachment A, as well as in the Draft Overseas Environmental Impact Statement/Environmental
Impact Statement (DOEIS/EIS) for the Navy’s proposed SURTASS LFA sonar employment.'

3. PROGRAM DESCRIPTION

In accordance with the requirements of Presidential Executive Order (EO) 12114 (Environmental
Effects Abroad of Major Federal Actions) and the National Environmental Policy Act of 1969
(NEPA), the Navy prepared a DOEIS/EIS in July 1999 to evaluate the potential environmental
effects of the proposed SURTASS LFA sonar employment on the marine environment. The word
“employment” as used in this document means the use of the SURTASS LFA sonar during
routine training and testing as well as the use of the system during military operations. It does not
apply to the use of the system in armed conflict or direct combat support operations, nor during
periods of heightened threat conditions, as determined by the National Command Authorities.
The Navy will decide whether to proceed with the proposed SURTASS LFA sonar employment
after the DOEIS/EIS is finalized.

' The DOEIS/EIS has been prepared pursuant to the National Environmental Policy Act (NEPA) and Executive
Order (EO) 12114. In response to comments received from the public and other agencies on the DOEIS/EIS, the
Navy may revise the document prior to issuing a final OEIS/EIS.
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Under the SURTASS LFA sonar program described in the DOEIS/EIS, the Navy proposes to
equip up to four ocean surveillance vessels with SURTASS LFA sonar systems. The SURTASS
LFA sonar employment preferred alternative calls for geographic restrictions and monitoring to
mitigate effects on the marine environment, particularly in the coastal zone. In accordance with
the requirements of EO 12114 and NEPA, the DOEIS/EIS also considered alternatives to the
proposed SURTASS LFA employment, including the No Action Alternative and an Alternative
which called for the operation of the SURTASS LFA sonar without geographic restrictions and
monitoring mitigation (Unrestricted Operation, or Alternative 2). However, this consistency
determination is based on the Navy's preferred alternative for the SURTASS LFA sonar
employment; i.e. Restricted Operation Alternative (Alternative 1) as described in the
DOEIS/EIS.

Purpose and Need

The purpose of the proposed action is to meet U.S. need for improved capability to detect quieter
and harder-to-find foreign submarines at long range. This capability would provide U.S. forces
with adequate time to react to, and defend against, potential submarine threats while remaining a
safe distance beyond a submarine’s effective weapons range.

SURTASS LFA Sonar Technology

SURTASS LFA sonar is a long-range, low frequency (between 100 and 500 Hz), all-weather
sonar system composed of both active and passive components.

The active component of the SURTASS LFA system, LFA, is an augmentation to the passive
detection system, to be used when passive system performance is inadequate. LFA is a set of
acoustic transmitting source elements suspended by cable from underneath a ship. These
elements, called projectors, are devices that produce the active sound pulse, or "ping." The
projectors transform electrical energy to mechanical energy that set up vibrations or pressure
disturbances within the water to produce a "ping." The characteristics and operating features of
the active components (LFA) are:

e The source is a vertical line array (VLA) of up to 18 sound projectors suspended below
the vessel. LFA’s transmitted beam is omnidirectional (360 degrees) in the horizontal
(nominal depth of the center of the array is 122 m [400 ft]), with a narrow vertical
beamwidth that can be steered above or below the horizontal.

o The source frequency is between 100 and 500 Hz (the LFA system’s physical design does
not allow for transmissions below 100 Hz). A variety of signal types can be used,
including continuous wave (CW) and frequency-modulated (FM) signals. Signal
bandwidth is approximately 30 Hz.

e The source level (SL) of an individual element of the SURTASS LFA sonar array is
approximately 215 decibels (dB) (referenced to 1 micro Pascal [pPa] at 1 meter). The
sound field of the array can never be higher than the SL of an individual source projector.
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e The typical LFA signal is not a constant tone, but rather a transmission of various
waveforms that vary in frequency and duration. A complete sequence of sound
transmissions is referred to as a “ping” and lasts between 6 and 100 seconds, although the
duration of each continuous frequency sound transmission is never longer than 10
seconds.

e Average duty cycle (ratio of sound “on” time to total time) is less than 20 percent (20
percent is the maximum physical limit of the LFA system). The typical duty cycle is
between 10 and 20 percent.

e The time between transmissions is typically from 6 to 15 minutes.

The passive, or listening, component of the system is SURTASS. SURTASS detects returning
echoes from submerged objects, such as threat submarines, through the use of hydrophones.
These devices transform mechanical energy (received acoustic sound wave) to an electrical
signal that can be analyzed by the processing system of the sonar. The SURTASS hydrophones
are mounted on a receive array that is towed behind the ship. The SURTASS LFA sonar ship
must maintain a minimum speed of 5.6 kilometers per hour (3 knots) through the water in order
to tow the hydrophone array. The return signals, which are usually below background or ambient
noise level, are then processed and evaluated to identify and classify potential underwater
threats.

Alternatives Considered by the Navy

In the DOEIS/EIS, the Navy discussed the environmental effects of a reasonable range of
alternatives, including the No Action Alternative, the Restricted Operation Alternative, and the
Unrestricted Operation Alternative. Under NEPA, reasonable alternatives are those that will
accomplish the purpose and meet the need of the proposed action (in this case the U.S. need for
improved capability to detect quieter and harder-to-find foreign submarines at long range) and
those that are practical and feasible from a technical and economic standpoint. For the reasons
explained below, the Navy determined that the Restricted Operation Alternative (Alternative 1)
was the preferred alternative.

Alternative 1 (Restricted Operation, the Navy’s Preferred Alternative)

Alternative 1, the Navy's preferred alternative, best meets the program’s purpose and need, while
minimizing potential environmental effects as compared with unrestricted operations. This
alternative would include geographic restrictions and monitoring to prevent injury to potentially
affected species while satisfying the stated purpose of the proposed action to meet U.S. need for
improved capability to detect quieter and harder-to-find foreign submarines at long range.
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Geographic Restrictions

The following geographic restrictions would limit the California coastal areas in which the Navy
would deploy the SURTASS LFA sonar under Alternative 1 such that the sound field does not
exceed:

e 180 dB within 22 km (12 nm) of any coastline (including islands); and

e 145 dB in the vicinity of known recreational and commercial dive sites, including "blue
water" sites. Sites frequented by recreational divers are generally defined as from the
shoreline out to the 40-meter (m) (130-feet [ft]) depth contour. The Navy would contact
commercial dive organizations to determine the locations of “blue water” diving sites.
For recreational “blue water” dive sites the Navy would notify DAN and other diving
organizations concerning SURTASS LFA sonar operations on a case-by-case basis.

LFA Mitigation Zone

Implementation of Alternative 1 would provide for monitoring mitigation during operations of
the SURTASS LFA sonar to prevent injury to marine mammals (and possibly sea turtles) by
ensuring to the maximum extent possible that they are not within the LFA mitigation zone (180-
dB SURTASS LFA sonar sound field) during low frequency (LF) transmissions.

LFA Mitigation Zone

The LFA mitigation zone covers an area ensonified to a level > 180 dB by the SURTASS LFA sonar
transmit array. Under normal operating conditions, the range of this 180-dB sound field will vary between
the nominal ranges of 0.75 to 1.0 km (0.40 to 0.54 nm) from the source array over a depth of
approximately 122 + 35 m (400 = 115 ft). (The center of the array is at a nominal depth of 122 m [400 ft}).
Under rare conditions (e.g., strong acoustic duct) this range could be somewhat greater than 1 km (0.54
nm). Knowledge of local environmental conditions (such as sound speed profiles [depth vs. temperature]
and sea state) that affect sound propagation is critical to the successful operation of the SURTASS LFA
sonar and is monitored on a near-real-time basis. Therefore, the SURTASS LFA sonar operators would
have foreknowiedge of such anomalous acoustic conditions and would mitigate to the 180-dB range even
when this was beyond 1 km (0.54 nm).

The use of the following three monitoring techniques are proposed:

¢ Visual monitoring for marine mammals and sea turtles from the SURTASS LFA sonar
vessel during daylight hours;

e Use of the passive (low frequency) SURTASS array to listen for sounds generated by
marine mammals as an indicator of their presence; and
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e Use of high frequency (HF) active sonar to detect/locate/track potentially affected marine
mammals (and possibly sea turtles) near the SURTASS LFA sonar vessel and the sound
field produced by the SURTASS LFA sonar source array.

Sound Field Pressure Level Determination

Under Alternative 1, operators of SURTASS LFA sonar would estimate sound pressure levels
(SPLs) versus distances from the transmit array prior to and during active operations. This SPL
monitoring would account for the factors affecting the transmission of sound in the ocean. It
would be performed by measuring and entering near-real-time environmental inputs (such as
sound speed profile [SSP], sea state, water depth, etc.) along with SURTASS LFA sonar
operational characteristics into Navy standard acoustic performance prediction models that
would then calculate the received levels (RLs) at various ranges and depths.

Alternative 2 (Unrestricted Operation)

Under Alternative 2, the Navy could conduct SURTASS LFA sonar operations with no
mitigation measures (e.g., no geographic restrictions and no monitoring to mitigate injury) within
the system’s physical limitations (e.g., not in very shallow water). Even though Alternative 2 is
more operationally flexible and cost-effective for the Navy to implement and operate, it is not the
Navy’s preferred alternative due to its potential adverse effects to marine animals and human
divers. This alternative would also be inconsistent with other regulations, such as the Marine
Mammal Protection Act (MMPA) and Endangered Species Act (ESA). Its implementation would
not be consistent with the Chief of Naval Operations' commitment to the protection of the
environment and good stewardship of the sea.

No Action Alternative

Under the No Action Alternative, the SURTASS LFA sonar system would not be deployed. The
effects of the No Action Alternative are those effects, going forward, that can be expected if the
proposed project is not implemented. These would include the potential for increased underwater
noise from additional ships and sonars, or additional time at sea (fewer ships/sonars) and more
sonar transmissions, to compensate for the loss of long-range detection capability afforded by
SURTASS LFA sonar. In addition, there would be an increase in fuel consumption and
expenditure of energy resources associated with additional ships or increased time at sea. Thus,
there would be environmental impacts resulting from implementation of this alternative. Most
importantly, however, the No Action Alternative would deprive the U.S. Navy of the capability
to detect quieter and harder-to-find foreign submarines at long range. Thus, U.S. forces would
not have adequate time to react to, and defend against, potential submarine threats while
maintaining a safe distance from a submarine's effective weapon range. As such, the No Action
Alternative would potentially produce increased environmental impacts and would not
accomplish the purpose and need of the proposed action.
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Alternatives That Do Not Fulfill the Purpose and Need

Several alternatives that did not fulfill the purpose and need of the proposed action were
eliminated from detailed study in the DOEIS/EIS. These are briefly discussed below. Non-
acoustic alternative underwater detection technologies were evaluated to determine which of
them were capable of meeting the U.S. need to improve detection of quieter and harder-to-find
foreign submarines at long range. Those evaluated and tested by the Navy included radar, laser,
magnetic, infrared, electronic, electric, hydrodynamic, and biologic technologies. None of these
non-acoustic technologies were capable of fulfilling the purpose of the proposed action, and they
were eliminated from further study in the DOEIS/EIS. While these alternative technologies
demonstrated some utility in detecting submarines, they could not reliably provide U.S. forces
with long-range detection (tens to hundreds of nautical miles) and longer reaction times due to a
number of critical factors:

¢ Limited range of detection;

» Meteorological and oceanographic limitations;

+ Unique operating requirements; and/or

+ Requirement for the submarine to be at or near the surface for detection.
Analytical Context

In developing the framework for the DOEIS/EIS, the Navy recognized that it needed to address
the following issues:

e Adequacy of scientific information on human divers - Data regarding the effects of
underwater LF sound on humans are limited. As a result of this, the Navy sponsored
independent scientific research to study the potential effects of LF sound on human
divers.

e Adequacy of scientific information on marine animals - Data regarding the effects of
underwater LF sound on marine animals, and in particular marine mammals, are limited.
As a result of this limitation, the Navy conducted a series of original scientific field
research projects to fill the most critical of the data gaps regarding the potential effects of
LF sound on the behavioral responses of free-ranging marine mammals. This research
effort is referred to as the Low Frequency Sound Scientific Research Program (LFS
SRP).

e Analytical approach - Given the data limitations, it was necessary to develop a prudent
and conservative approach to the evaluation of potential environmental impacts from
SURTASS LFA sonar. A prudent approach was utilized throughout the DOEIS/EIS and
its supporting studies.

These topics are addressed below and in more detail in Attachment A.
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Scientific Research Programs

As studies for the proposed SURTASS LFA sonar system progressed, the Navy recognized that
additional research was required in several areas to fill gaps in the scientific data. These included
the potential effects of LF sound on human divers, development of scientifical data concerning
what exposure (combination of received level and duration) could potentially result in injury to
marine mammals, and the potential effects of LF sound on marine mammal behavior. The
Navy’s research activities in these areas are described below.

Potential Effects on Human Divers

The Navy sponsored independent research by a consortium of university and military
laboratories to study the potential effects of LF sound on humans in the water. This research
indicated that LF sound levels below 145 dB do not have physical and psychological adverse
effects on humans (recreational or commercial divers) in water. The Navy-sponsored studies are
discussed in Attachment A.

The Navy’s adoption of the 145-dB criterion with respect to human divers is a conservative,
protective decision. The distance of the 145-dB sound field from the SURTASS LFA sonar
vessel is unique to each operational site due to the high variability in underwater sound
propagation characteristics. The technique of sound field determination through the estimation of
sound pressure level (SPL) is the most reliable method of ensuring that the criterion of 145 dB
maximum RL at known recreational and commercial dive sites is maintained. As explained
above, the RLs will be determined in near-real-time by acoustic performance prediction models.

Potential Effects on Marine Mammals

The Navy has been instrumental in advancing scientific understanding of the potential effects of
LF sound on the marine environment through its three-year Low Frequency Sound Scientific
Research Program (LFS SRP), and the Marine Mammal Biology Program, a major Office of
Naval Research (ONR) initiative since 1993 under ONR Code 335. The LFS SRP is discussed in
more detail in Technical Report 1 of the DOEIS/EIS.

Impact Criteria

Based on independent research by prominent experts and the consensus from several scientific
and technical workshops, the 180-dB received level was considered to be a scientifically
reasonable estimate for the onset of potential injury to marine animals. Based on the results of
the LFS SRP and independent research by prominent scientific experts, a risk continuum was
developed for the determination of the potential for prolonged disturbance of a biologically
important behavior, which ranged from risk approaching zero at 119 dB to a 95 percent
probability of a prolonged disturbance of a biologically important behavior at 180 dB with a
graduated function in between.
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Summary of Potential Impacts

Sound is a pervasive stimulus in marine environments, but the majority of marine animal species
would be unaffected by the proposed SURTASS LFA sonar employment. Many areas would not
be exposed to significant LF sonar sound. For example, LF sounds do not propagate effectively,
or spread, into shallow water environments. In addition, for SURTASS LFA sonar to have an
effect on an animal, some organ or tissue must be capable of changing LF sound energy into
mechanical effects.

The DOEIS/EIS for the proposed SURTASS LFA sonar employment evaluated the potential
impacts on all marine species that could occur within the same ocean region and during the same
time of year as the SURTASS LFA sonar operation, and which possess some sensory mechanism
that allows them to perceive the LF sounds or possess tissue with sufficient acoustic impedance
different from water to be affected by LF sounds. Species that did not meet these criteria were
excluded from consideration. Those not evaluated because they did not meet the above criteria
included phytoplankton, zooplankton, invertebrates, seabirds, and sea snakes.

The criterion applied to fish, sharks and sea turtles for the proposed action to cause significant
direct effects is that the animal would have to be located within the LFA mitigation zone (180-
dB sound field) during the time that the sonar was operating. A negligible portion of stocks of
any fish, shark or sea turtle would be exposed to these levels, even in the absence of monitoring
mitigation.

The potential impact on any stock of marine mammals from injury (within the LFA mitigation
zone) due to the proposed action is negligible, and the effect on the stock of any marine mammal
from prolonged disturbance of a biologically important behavior is minimal. Biologically
important behaviors are those activities essential to the continued existence of a species, such as
feeding, migrating, breeding and calving. The DOEIS/EIS calculates the percentage of each
stock of marine mammals at risk of injury or prolonged disturbance of a biologically important
behavior. These percentages took into consideration geographic restrictions and monitoring
mitigation (Alternative 1, Restricted Operation, the Navy’s Preferred Alternative) that would
reduce the potential for effects on any stocks from injury to negligible levels. The numbers of
animals potentially affected through prolonged disturbance of a biologically important behavior
would be so small as to have negligible impacts on the affected species’ stocks and upon the
availability of the species for subsistence needs. The analytical methodology and results are
presented in Chapter 4 of the DOEIS/EIS, and incorporated herein by reference.

Findings from the LFS SRP did not reveal any prolonged disturbance of behavior in marine
mammals, and the risk analysis showed a low risk to marine mammal stocks from the proposed
SURTASS LFA sonar employment. However, should the Navy decide to proceed with the
proposed SURTASS LFA sonar employment, the Navy believes that it would be prudent to
continue monitoring of potential effects of SURTASS LFA sonar on marine mammals. The
Navy’s efforts in this regard and its stated intention to conduct Long Term Monitoring (LTM)
concurrently with the operation of SURTASS LFA sonar would contribute to the body of
scientific knowledge on the potential effects of human-made underwater LF sound on marine
life.
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Long Term Monitoring (LTM) Program

The principal objectives of the LTM Program for the proposed SURTASS LFA sonar
employment are:

Conduct Navy and independent scientific analyses of the effectiveness of proposed
mitigation measures, and make recommendations for improvements where applicable, to
incorporate them as early as possible, with National Marine Fisheries Service' (NMFS)
concurrence;

Provide the necessary input data for reports to NMFS (under the Marine Mammal
Protection Act as discussed below) on assessment of whether any taking of marine
mammal(s) occurred within the LFA mitigation zone (180-dB sound field) during
SURTASS LFA sonar operations;

Study the potential effects of Navy SURTASS LFA sonar-generated underwater sound
on long-term ecological processes relative to LF sound-sensitive marine mammals and
sea turtles, focusing on the application of Navy technology for the detection,
classification, localization, and tracking of these animals;

Collaborate, as feasible, with pertinent Navy, academic, and industry laboratories and
research organizations, and where applicable, with Allied navy and academic
laboratories; and

Provide for incident monitoring to include: (1) recreational or commercial diver incident
monitoring, and (2) marine mammal stranding incident monitoring. The Navy would
maintain close coordination with the principal clearinghouses for information on diver-
related incidents, namely the National Association of Underwater Instructors (NAUI),
Professional Association of Diving Instructors (PADI) and Divers Alert Network (DAN).
For recreational dive sites, the Navy will notify DAN and other diving organizations
concerning SURTASS LFA sonar operations on a case-by-case basis. In addition, when
the Navy files a Notice to Mariners for major naval exercises, it would include the
notification of any SURTASS LFA sonar participation. The Navy would also coordinate
with the principal worldwide marine mammal stranding networks, including federal and
state, and international organizations.

Permitting Requirements

Upon completion of the DOEIS/EIS and its filing with the U.S. Environmental Protection
Agency, the Navy initiated formal consultation with NMFS on 4 October 1999 under the
Endangered Species Act of 1972, as amended.

Additionally, on 12 August 1999, the Navy submitted an application to NMFS for a letter of
authorization under Section 101(a)(5)(A) of the Marine Mammal Protection Act to take marine
mammals incidentally through the operation of the proposed SURTASS LFA sonar.
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4. DETERMINATION OF CONSISTENCY WITH THE ENFORCEABLE
POLICIES OF THE CALIFORNIA COASTAL ACT

Pursuant to the CZMA, the Navy has determined that the proposed SURTASS LFA employment
is consistent to the maximum extent practicable with the enforceable policies of California
Coastal Act (Division 20, California Public Resource Code). As the principal legislative/
regulatory component of the California Coastal Management Program, the California Coastal
Act provides the basis for CZMA federal consistency review. The policies set forth in Chapter 3
of the California Coastal Act provide the standard of review for permit and federal consistency
matters. These policies are interpreted in light of legislative findings, state goals, and interpretive
directions contained elsewhere in the Act.

Table 1 provides a summary (by article and section) of the Navy’s determinations regarding the
consistency of the proposed SURTASS LFA sonar employment with the policies set forth in
Chapter 3 of the California Coastal Act.

Table 1.
Consistency Determinations for Policies Set Forth in
Chapter 3 of the California Coastal Act

Article/Section Title Consistency
Determination

Article1 General
30200 Policies as standards; resolution of policy conflicts Consistent

Article 2 Public Access

30210 Access; recreational opportunities; posting NA
30211 Development not to interfere with access NA
30212 New development projects; provisions for access; NA
exceptions
30212.5 Public facilities; distribution NA
30213 Lower cost visitor and recreational facilities; NA
encouragement and provision, overnight room rentals
30214 Implementation of public access policies; legislative NA
intent '
Article 3 Recreation
30220 Protection of certain water-oriented activities Consistent
30221 Oceanfront land; protection for recreational use and NA
development
30222 Private lands; priority of development purposes NA
30222.5 Oceanfront land; protection for aquaculture use and NA
development
30223 Upland areas NA
30224 Recreational boating use; encouragement; facilities NA
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Article/Section Title Consistency
Determination
Article 4 Marine Environment

30230 Marine resources; maintenance Consistent

30231 Biological productivity; waste water Consistent

30232 Qil and hazardous substance spills NA

30233 Diking, filling or dredging NA

30234 Commercial fishing and recreational boating facilities NA

30234.5 Fishing; economic, commercial, and recreational Consistent
importance

30235 Revetment, breakwaters, etc. NA

30236 Water supply and flood control NA

30237 Habitat conservation plan; Bolsa Chica NA

Article 5 Land Resources

30240 Environmentally sensitive habitat areas; adjacent NA
developments

30241 Prime agricultural land; maintenance in agricultural NA
production

30241.5 Agricultural lands; viability of uses NA

30242 Land suitable for agricultural use; conversion NA

30243 Productivity of soils and timberlands; conversion NA

30244 Archaeological or paleontological resources NA

Article 6 Development

30250 Location, generally NA

30251 Scenic and visual qualities NA

30252 Maintenance and enhancement of public areas NA

30253 Safety, stability, pollution, energy conservation, visitors NA

30254 Public works facilities NA

30254.5 Sewage treatment plants and conditions NA

30255 Priority of coastal-dependent developments NA

Article 7 Industrial Development

30260 Location or expansion NA

30261 : Use of tanker facilities; liquefied natural gas terminals NA

30262 Oil and gas development NA

30263 Refineries or petrochemical facilities NA

30264 Thermal electric generating plants NA

30265 Offshore oil transportation and refining NA

30265.5 Coordination of offshore oil transport and refining NA
activities

Consistent - Consistent to the maximum extent practicable with the enforceable policies of the California Coastal
Act of 1976 (as amended).

NA - The Navy has determined that the proposed action is not applicable to the referenced section of Chapter 3 of
the Act.
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Basis for Navy’s Consistency Determination
Article 1 - General

Section 30200 of Article 1 of the California Coastal Act provides in pertinent part: “ [Tlhe
policies of this chapter shall constitute the standards by which [ ] the permissibility of proposed
developments subject to the provisions of this division are permitted. All public agencies
carrying out or supporting activities outside the coastal zone that could have a direct impact on
resources within the coastal zone shall consider the effect of such actions on coastal zone
resources in order to assure that these policies are achieved.”

The proposed action would be carried out outside of the California coastal zone, but could
potentially affect resources within the coastal zone. Therefore, consistent with Section 30200 of
the California Coastal Act, the Navy has reviewed the action for consistency with the California
Coastal Management Program.

Article 2 - Public Access

Public access to the sea and along the shoreline are fostered and protected by Sections 30210-
30214 of the Act. The employment of SURTASS LFA sonar would have no effect upon these, as
all activities would occur in the offshore regions of the California coast and at least 22 km (12
nm) from any coast (including islands).

Article 3 - Recreation

Section 30220 of Article 3 of the California Coastal Act provides: “Coastal areas suited for
water-oriented recreational activities that cannot readily be provided at inland waters shall be
protected for such uses.” Although the term “water-oriented recreational activities” is not defined
in the California Coastal Act or its implementing regulations, presumably these activities would
include recreational fishing, swimming and snorkeling, surfing, diving, and whale watching.

The proposed SURTASS LFA sonar employment (Alternative 1, Restricted Operation) would be
employed with geographic operational restrictions. Sound levels generated by the operation of
the sonar would not be allowed to exceed 180 dB within 22 km (12 nm) of the coast. In addition,
sound fields generated by the SURTASS LFA sonar under the Restricted Operation Alternative
would not be allowed to exceed 145 dB in the vicinity of known dive sites. This is generally
defined as from the shoreline out to the 40-m (130-ft) depth contour, but it is recognized that
there are other sites that may be outside of this boundary. The latter would be identified using
information obtained from the worldwide Divers Alert Network (DAN) and other available
literature.

As discussed below, the geographic restrictions imposed on the proposed SURTASS LFA sonar

employment ensure that California coastal areas suited for water-oriented activities would be
protected for such uses.
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Recreational Fishing: The proposed action would have no significant impacts on recreational
fish stocks and/or fish captures in marine waters due to the geographic restriction on operations
and the temporary nature of SURTASS LFA sonar employment (i.e., limited duty cycle [on no
more than 20 percent of the time], relatively short signal duration [maximum of 100 seconds]
and moving source).

Swimming, Surfing, Snorkeling and Diving: Participants in activities that may involve
submersion below the ocean’s surface, such as swimming, surfing, snorkeling and diving, would
not be significantly impacted by the proposed SURTASS LFA sonar employment. This
determination is based on the following findings.

o Beach Location - Exposure to LF sound energy would be eliminated or greatly reduced at
beaches that are separated from the open ocean by a land mass (such as beaches that exist
inside islands or in bays), or beaches along portions of the continental shelf.

o Water Depths - Swimming, surfing and snorkeling occur generally in areas that extend
from the surface to approximately 2 m (6.5 ft). Applying underwater acoustic propagation
theory and detailed measurements to these depths, there would be substantial sound
transmission losses occurring in the top layer of water where swimmers, surfers and
snorkelers would most likely be found. Sound fields in this layer of water would be about
20 dB less than the sound fields in adjacent deeper water.

¢ Divers — Under the proposed SURTASS LFA sonar employment, employment of the
SURTASS LFA sonar would be restricted to sound pressure levels not to exceed 145 dB
in known recreational and commercial diving sites. As described above and in
Attachment A, research conducted by the Navy indicates that LF sound levels below 145
dB do not have an adverse effect on humans (recreational or commercial divers) in water.

These findings provide the basis for the Navy’s determination that there would be no significant
impacts to persons engaged in swimming, surfing, snorkeling, and diving resulting from the
proposed SURTASS LFA sonar employment.

Whale Watching: The geographic and sound level restrictions of the proposed SURTASS
LFA sonar employment were included to restrict the operation of SURTASS LFA sonar in areas
where there are known concentrations of marine mammals, such as whales. Whale watching sites
are located in areas where there are known concentrations of marine mammals. In California, this
activity is concentrated on the coastal migratory routes of whales. Consequently, these
geographic and sound pressure level restrictions would ensure that there were no significant
impacts on whale watching activities as a result of the proposed employment of SURTASS LFA
sonar.

The proposed employment of SURTASS LFA sonar would have no effect upon ocean front
lands, as all activities would occur in the offshore regions of the coastline and at least 22 km (12
nm) from any coast (including islands).
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Sections 30221-30224 of the Act are not applicable to the proposed action because they are
related to shore facilities.

Article 4 - Marine Environment

Section 30230 of Article 4 of the California Coastal Act provides: “Marine resources shall be
maintained, enhanced, and, where feasible, restored. Special protection shall be given to areas
and species of special biological or economic significance. Use of the marine environment shall
be carried out in a manner that will sustain the biological productivity of coastal waters and that
will adequately maintain healthy populations of all species of marine organisms adequate for
long-term commercial, recreational, scientific and educational purposes.”

Section 30231 of Article 4 of the California Coastal Act provides in pertinent part: “The
biological productivity and the quality of coastal waters [ ] appropriate to maintain optimum
populations of marine organisms and for the protectlon of human health shall be maintained and,
where feasible, restored.”

The Navy has determined that with geographic restrictions and monitoring mitigation the
proposed SURTASS LFA sonar employment would be carried out in a manner that would
sustain and protect the biological productivity of coastal waters. As such, the Navy has
determined that the proposed action is consistent with Sections 30230 and 30231 of the
California Coastal Act.

Sections 30232-30234 of the California Coastal Act are not applicable because the proposed
action does not involve wastewater; oil and hazardous substance spills; diking, filling, or
dredging; or boating facilities.

Section 30234.5 provides: “The economic, commercial and recreational importance of fishing
activities shall be recognized and protected.” The proposed SURTASS LFA sonar employment
would restrict the operation of SURTASS LFA sonar in coastal areas of commercial and
recreational fishing activities. Scientific data and evidence indicate that if SURTASS LFA sonar
operations occur in proximity to pelagic fish stocks, members of some fish species could
potentially be affected by LF sounds. However, it is reasonable to consider any possible hearing
loss or injury to fishes from SURTASS LFA sonar transmissions to be limited to the LFA
. mitigation zone (180-dB sound field), and a negligible portion of any fish stock would be present
within this zone at any one time during actual sound transmission. Even assuming that all fish
exposed within the LFA mitigation zone were to be affected, the percent of fish catch within the
NMFS Fisheries Resource Region—Pacific Coast potentially affected would be negligible
compared to the tonnage of fish harvested commercially and recreationally in the same oceanic
region. The Navy has therefore determined that the proposed SURTASS LFA sonar employment
is consistent with Section 30234.5 of the California Coastal Act.

Sections 30235-30237 are not applicable because the proposed action does not involve
revetments, breakwaters, water supplies, flood control, or the Bolsa Chica.
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Article 5 - Land Resources

Sections 30240-30244 of the Act are not applicable to the proposed action because they are
related to land resources including habitat areas, agriculture, timberlands, and archaeological or
paleontological resources.

Article 6 - Development

Sections 30250-30255 of the Act are not applicable because they relate to coastal development.

Article 7 - Industrial Development

Sections 30260-30265.5 of the Act are not applicable because they relate to industrial
development.

Conclusion
Based on the provisions, considerations, facts and analysis presented above, the Navy has
determined that the proposed SURTASS LFA sonar employment, if undertaken, would be

conducted in a manner that is consistent with the enforceable policies of the California Coastal
Act to the maximum extent practicable.
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ATTACHMENT A
ANALYTICAL CONTEXT

In developing the framework for the DOEIS/EIS, the Navy recognized that it needed to address
the following issues:

¢ Adequacy of scientific information on human divers - Data regarding the effects of
underwater low frequency (LF) sound on humans are limited. As a result of this, the
Navy sponsored independent scientific research to study the potential effects of LF sound
on human divers.

e Adequacy of scientific information on marine animals - Data regarding the effects of
underwater LF sound on marine animals, and in particular marine mammals, are limited.
As a result of this limitation, the Navy conducted a series of original scientific field
research projects to fill the most critical of the data gaps regarding the potential effects of
LF sound on the behavioral responses of free-ranging marine mammals. This research
effort is referred to as the Low Frequency Sound Scientific Research Program (LFS
SRP).

¢ Analytical approach - Given the data limitations, it was necessary to develop a prudent
and conservative approach to the evaluation of potential environmental impacts from
SURTASS LFA sonar. A prudent approach was utilized throughout the DOEIS/EIS and
its supporting studies.

These topics are addressed in detail in the following material.

A.1 Adequacy of Scientific Information On Human Divers

The Navy sponsored research to study the potential effects of LF sound on humans in the water.
This research was conducted by teams of independent scientists from universities and from
military research laboratories. The research is described below. Based on results from this
research and in conjunction with guidelines developed from psychological aversion testing, the
Navy concluded that LF sound levels below 145 dB would not have an adverse effect on
recreational or commercial divers. This led the Navy Submarine Medical Rescarch Laboratory
(NSMRL) to establish a 145-dB received level (RL) criterion for recreational and commercial
divers. The Navy-sponsored studies on human divers included:

¢ Tests on Navy divers. This research was conducted by the Applied Research Laboratory,
University of Texas, from 1993 to 1995 under the direction of NSMRL. In this study, 87
subjects (Navy divers) participated in 437 tests designed to determine the received sound
level threshold below which there was no risk of auditory damage. This research resulted
in the establishment of a damage risk threshold of 160 dB received level for less than 2
minutes at one time and for less than 15 minutes a day. The 160-dB RL threshold was the
maximum level recommended as standard guidance for divers who were equivalent in
medical health and fitness to Navy divers.
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¢ A study to develop guidance for safe exposure limits for recreational and commercial
divers who might be exposed to LF sound. This research was conducted by scientists
from the Office of Naval Research (ONR) and NSMRL between June 1997 and
November 1998 in conjunction with scientists from University of Rochester, Georgia
Institute of Technology, Boston University, University of Pennsylvania, Naval Medical
Center San Diego, Duke University, Divers Alert Network, and Applied Research
Laboratory, University of Texas. This study, which is incorporated as Technical Report 3
to the DOEIS/EIS, developed guidance criteria for human exposure to LF sounds such as
those transmitted by the SURTASS LFA sonar system. Results were based on computer
modeling and animal and human studies during which subjects were exposed to known
levels of LF sound for known periods of time.

Human guidelines were established based on psychological aversion testing. There was
only a two percent aversion reaction subjectively judged as "very severe" by divers at a
level of 148 dB. NSMRL therefore determined that scaling back the intensity by 3 dB (a
3 dB reduction equals a 50 percent reduction in signal strength) would provide a suitable
margin of safety against psychological aversion for divers. Hence, NSMRL set the RL
criterion for recreational and commercial divers at 145 dB. This criterion was endorsed
by the Department of the Navy, Bureau of Medicine and Surgery (BUMED) on 18
October 1999.

The Navy’s adoption of the 145-dB guidance for operation of low frequency underwater sound
sources in the presence of divers is considered a conservative, protective decision. During
operation of the SURTASS LFA sonar, the distance from the source to where the RL is 145 dB
(the 145-dB sound field) varies from site to site due to the high variability in underwater sound
propagation characteristics and deployment protocols. The most reliable method for ensuring that
the criterion of 145-dB maximum RL is maintained at known recreational and commercial dive
sites involves the application of validated underwater acoustic models of sound propagation
using site-specific environmental parameters. Results provide an estimation of sound pressure
level (SPL) as a function of range and depth for each specific site.

A.2 Adequacy of Scientific Information on Marine Animals

Many human activities generate loud underwater sounds, and there is an urgent need for better
methods for measuring and estimating potential risk. The quantitative assessment of potential
risk is complicated by the scarcity of data in several areas:

e Hearing loss due to sound exposure in air is well studied in humans and some other
terrestrial animals. Data regarding underwater hearing capabilities of marine mammals
are rare and limited to a few of the smaller species that make convenient subjects in
captivity.

o Knowledge of the functions of the sounds produced by most marine mammals is limited.

¢ Data on the responses of marine mammals to LF sounds are limited.
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These data gaps have necessitated the use of various models and extrapolations in order to
provide a rational basis for the assessment of potential risk from exposure to LF sounds. To fill
some of these gaps, the Navy performed underwater acoustic modeling and supported the LFS
SRP to study the potential effect of LF sound on free-ranging marine mammals. This research
did not specifically address the issue of LF impact on marine mammal hearing; rather, it focused
on the behavioral responses of baleen whales to controlled exposure from SURTASS LFA sonar-
like signals.

In general, understandings on the mechanics of hearing and the biological functions of sounds
for marine mammals have improved considerably over the past decade. Specific information on
the effects of most types of human-made underwater noises on marine animals is incomplete but
has also increased in recent years. However, as the environmental evaluation of the SURTASS
LFA sonar system progressed, the Navy recognized that additional research was required in
several areas to fill some basic gaps in scientific knowledge. This included research on the
potential effects of LF sound on human divers (as discussed above) and research on the potential
effects of LF sound on marine mammal behavior.

While recognizing that not all of the questions on the potential for LF sound to affect marine life
are answered, and may not be answered in the foreseeable future, the Navy has combined
scientific methodology with a prudent approach throughout the DOEIS/EIS process to protect the
marine environment.

Although there are recognized areas of insufficient knowledge that must be accounted for when
estimating the potential direct and indirect effects on marine life from SURTASS LFA sonar, the
present level of understanding is deemed adequate to place reasonable bounds on potential
impacts.

The following discussion on marine animals addresses the three potential areas of impact and
injury, behavioral effects, and masking.

A.2.1 Estimating the Threshold of Potential Injury to Marine Animals

Potential auditory injury involves impacts to an animal’s hearing including permanent threshold
shift (PTS). Clinically, temporary threshold shift (TTS) serves as an indicator that more
increased exposure, either through increased exposure time or significantly louder levels, may
lead to PTS. TTS occurs when an animal’s normal hearing is impaired for a period of time due to
impingement upon the ear of a loud sound. After termination of the sound, normal hearing ability
returns in as short a time period as minutes, or as long a period as days. The occurrence of TTS is
strongly dependent on the frequency, intensity, and duration of the sound exposure event.
Animals and humans experience TTS under natural conditions as a result of exposure to abiotic
sounds (e.g., thunder, lightening strikes, wave noise) and sounds from other animals. Although
not necessarily harmful, an organism experiencing TTS could miss important signals. For
example, TTS could influence an animal’s chances of avoiding a predator or finding food.
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Use of Baleen Whales (Mysticetes) as Surrogates fei' Other Marine Life

The rationale for using representative species to study the potential effects of LF sound on
marine animals emerged from an extensive review in several workshops by a broad group of
interested parties: academic scientists, federal regulators, and representatives of environmental
and animal welfare groups. The outcome of these discussions concluded that baleen whales
(mysticetes) would be the focus of the three phases of the LFS SRP and surrogates for other
marine animals in the analysis of underwater acoustic impacts. Mysticetes were chosen because:
1) they produce and use LF sounds, 2) they are considered most likely among all marine animals
to have the best hearing in the SURTASS LFA sonar frequency band, 3) they have protected
status under law, and 4) there is prior evidence of their avoidance responses to LF sounds.

The composite audiogram shown in Figure A-1 (Marine Mammal Audiograms) illustrates the
contention that mysticetes have the best LF hearing of all marine mammals. Studies on pelagic
fish and sea turtles indicate that their LF hearing is not as sensitive as that of baleen whales.
Deep-diving species such as sperm and beaked whales are presumed not to have LF hearing as
good as that of baleen whales. Therefore, all of these groups or species were considered to be at
lower risk from LF sound than baleen whales.

One goal of identifying the species most sensitive to LF sound was to produce a model of
response that could be applied to other species for which data were lacking. This was also an
important element in the selection of species for the LFS SRP research, and was intended to
produce estimates of environmental impact that would be conservative when applied to other
species.

Potential of Injury to Marine Mammals

Marine mammals rely on hearing for a wide variety of critical functions. Exposure to sounds that
permanently affect their hearing ability poses significant problems for the survival and
reproduction of these animals. Many human activities generate loud underwater sounds, and
there is an urgent need for methods of estimating potential risk. The quest for a quantitative
assessment of risk potential is complicated by scarce data in two areas. First, direct measured
data regarding underwater hearing capabilities of marine mammals are generally limited to a few
of the smaller species that make convenient subjects in captivity. Second, hearing loss due to
sound exposure is well studied in humans and other terrestrial animals, but data for marine
animals are sparse. These data gaps have prompted the use of various models and extrapolations,
in order to provide a rational basis for the assessment of risk potential.
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Figure A-1. Marine Mammal Audiograms.

Marine Mammal Hearing Thresholds

Assessment of potential risk to a particular species must begin with an estimate of the range of
frequencies at which the animal’s hearing is most sensitive, and the associated thresholds, The
range of sounds produced by a species is generally associated with ranges of good hearing
sensitivity, but many species exhibit good hearing sensitivity both above and below the
frequency range of sounds they produce. Closely related species of similar body size,
vocalization range and ecological habitat are often presumed to have similar hearing. Anatomical
models of inner ear function have been used to extend the scope of limited audiometric data
(Ketten, 1992, 1994, 1997, 1998). In Dr. Ketten's work, the resonant properties of the basilar
membrane provide clues to the probable range of animal hearing. Ketten (1998) delineates
marine mammal functional hearing ranges into three categories: 1) infrasonic balaenids
(mysticetes) with functional hearing from 15 Hz to 20 kHz, good sensitivity from 20 Hz to 2
kHz, and speculated threshold of best hearing at 80 dB re 1 uPa; 2) sonic to high frequency
species with functional hearing range from 100 Hz to 100 kHz with widely varying peak spectra
and a minimal threshold commonly at 50 dB re 1 pPa; and 3) ultrasonic dominant species with
functional hearing range from 500 Hz to 200 kHz, good sensitivity from 16 to 120 kHz, and
minimal hearing threshold commonly at 40 dB re 1 pPa.

Figure A-1 illustrates the hearing range for baleen whales as estimated from scientific methods
as well as mathematical models based on ear anatomy or inferred from emitted sounds (Ketten,
1994, 1998; Frankel et al., 1995; Ketten, pers. comm., 2000). Also shown in this figure are the
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best-fit curves for pinniped and odontocete audiograms (Gerstein, et al., 1999), and an estimate
of the lower bound of ambient noise (Urick, 1983).

Selection of the 180 dB Reference Point

In terms of the potential for biological risk, it is important to note that individuals will vary
somewhat due to age and physical condition in both their pre-exposure hearing sensitivity, and in
the severity of the consequent biological effects. The risk continuum presented in the DOEIS/EIS
estimates that 95 percent of the marine mammals exposed to a single ping in water of 180 dB re
1 uPa could experience a risk of prolonged disturbance of a biologically important activity. With
regard to the potential for hearing damage, this level is comparable to Ward’s (1997) acceptable
one-time exposure limit described for humans.

The present scientific consensus is that serious problems in marine mammals’ hearing capability
can occur at single-ping RLs of 180 dB and above, generally independent of signal duration or
frequency. Therefore, it is assumed that for SURTASS LFA sonar, the 180-dB sound field
represents a single-ping RL that can be considered to be a scientifically reasonable estimate for
the potential onset of injury.

Some of the scientific and technical workshops and meetings at which this consensus was
developed are:

e High Energy Seismic Survey [HESS] Team Workshop, Pepperdine University School of
Law, June 12-13, 1997 (Knastner, 1998);

e Office of Naval Research Workshop on the Effects of Man-Made Noise on the Marine
Environment. Washington, DC, February 9-12, 1998 (Gisiner, 1998); and

e National Marine Fisheries Service (Office of Protected Resources) Workshop on
Acoustic Criteria, Silver Spring, MD, September 9-12, 1998.

Comparison to Fish Hearing Studies

Hastings et al. (1996) studied the effects of intense sound stimulation on the ear and lateral line
of the oscar fish (Astronotus ocellatus). They found that there was some damage to the sensory
hair cells of two of the otolith organs, the lagena and utricle, when the fish were exposed to
continuous underwater sound at 300 Hz and 180 dB for one hour. The interpretation of these
results was that exposure to a pure tone, high intensity sound continuously for one hour has the
potential to damage the ear of fish.

Other studies also suggest that intense sound may result in limited damage to the sensory hair
cells in the ears of fish. Cox et al. (1986a, b; 1987) exposed goldfish (Carassius auratus), a
fresh-water fish with specialized and sensitive hearing, to pure tones at 250 and 500 Hz at 204
and 197 dB, respectively, at durations on the order of two hours, and found some indication of
hair cell damage. Enger (1981) determined that some ciliary bundles (the sensory part of the hair
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cell) of the inner ear of the cod (Gadus morhua) were destroyed when exposed to sounds at
several frequencies from 50 to 400 Hz at 180 dB for 1-5 hours.

Given that the physiology of inner ear hair cells is considered to be similar among vertebrates,
and that exposure to 180 dB in water is expected to yield the same shear forces on the inner ears
of fish and marine mammals, it seems a valid conclusion that the single-ping 180 dB criterion for
potential injury to fish stocks from SURTASS LFA sonar can be considered to be relatively
conservative.

A.2.2 Estimating the Potential for Behavioral Effect

Marine mammals rely on underwater hearing for a wide variety of biologically critical functions.
The primary concern here involves the possibility that exposure to SURTASS LFA sonar signals
could potentially affect their hearing ability or modify biologically important behaviors. An
individual exposed to LF sound levels high enough to affect its hearing ability could potentially
have reduced chances of reproduction or survival. Given the hypothetical situation that animals
could be exposed to sound levels that might affect hearing ability, than the possibility could exist
that significant portions of their stocks could potentially experience lower rates of reproduction
or survival. On the behavioral side, if it is conjectured that a LF sound source is loud and can be
detected at moderate to low levels over large areas of the ocean, the concern is that large
percentages of species stocks might be exposed to moderate to low received sound levels. Thus,
if it is speculated that these animals experience prolonged disturbance of biologically important
behaviors, then such exposures could potentially have an impact on rates of reproduction or
survival.

Low Frequency Sound Scientific Research Program

Knowing that cetacean behavioral responses to LF sound signals needed to be better defined
using controlled experiments, the Navy helped develop and supported the three-year LFS SRP
beginning in 1997. The LFS SRP was designed to supplement the limited scope of data from
previous studies. This field research program was based on a systematic process for selecting the
marine mammal indicator species and field study site locations, using inputs from several
workshops involving a broad group of interested parties (academic scientists, federal regulators,
and representatives of environmental and animal welfare groups). In designing the LFS SRP, the
Navy chose to minimize the potential of risk to animals that were the subject of the study.

The LFS SRP produced new information about behavioral responses to LF sounds at RLs from
120 to 155 dB. Controlled experimental tests were performed in three phases, involving the
following species and settings:

e Phase I: Blue and fin whales feeding in the Southern California Bight (September —
October 1997);

e Phase II: Gray whales migrating past the central California coast (January 1998); and

¢ Phase III: Humpback whales off Hawaii (February — March 1998).
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A.2,3 Masking

Masking is the concealment or screening of a sensory process. In the marine environment, this
refers to biologically important sounds being masked, or screened, by louder noises, or sounds,
within the same frequency band.

Masking in fish stocks are discussed in the DOEIS/EIS. Existing evidence supports the
hypothesis that masking effects could potentially be significant for fish that have best hearing at
the same frequencies of SURTASS LFA sonar. However, given the 10-20 percent duty cycle and
maximum 100-second signal duration, masking would be temporary. Additionally, the 30-Hz
(approximate maximum) bandwidth of SURTASS LFA sonar signals is only a small fraction of
the animal’s hearing range—most fish sounds have bandwidths >30 Hz.

As in bony fishes, masking effects for shark stocks would be most significant for those species
with critical bandwidths at the same frequencies as SURTASS LFA sonar. However, the low
duty cycle and maximum 100-second signal transmission window, would lead to only temporary
masking, since the intermittent nature of the signal reduces the potential impact. Although long-
term effects of masking sounds on sharks have not been studied, these are not expected to be
severe because of the limited SURTASS LFA sonar bandwidth (approximate maximum of 30
Hz), and the fact that the signals do not remain at a single frequency for more than ten seconds.

Likewise for sea turtles, masking effects are potentially significant for those species that have
critical hearing bandwidths in the same frequencies as SURTASS LFA sonar. However, masking
of this nature would be temporary for the above reasons, and the geographical restrictions
imposed on all SURTASS LFA sonar operations would limit the potential for masking of sea
turtles. "

As discussed in the DOEIS/EIS with regard to masking in marine mammals, any masking effects
would be temporary and are expected to be negligible, because the SURTASS LFA sonar
bandwidth is very limited (approximately 30 Hz), signals do not remain at a single frequency for
more than ten seconds, and the system is off at least 80 percent of the time.

A.3 Analytical Appro&ich

The underwater acoustic analyses in the DOEIS/EIS incorporate many biological and physical
‘parameters. These parameters allow many situations to be modeled within a common framework.
When scientific experts selected the values for these parameters, the best scientific and technical
data and information were used, with the goal of selecting the most likely value for each
parameter. Each judgment was, however, intentionally tempered by a conservative bias.

Conservative Assumptions in Research and Modeling

As part of the Navy’s prudent approach, a variety of conservative assumptions were used in
research and modeling efforts.
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These include the following:

Human Diver Hearing: The comprehensive study conducted by ONR and NSMRL
between June 1997 and November 1998 in conjunction with a consortium of university
and military laboratories (see TR 3) concluded that the maximum intensity used during
testing (157 dB RL) did not produce physiological evidence of damage in human
subjects. Furthermore, there was only a two percent aversion reaction subjectively judged
as "very severe" by divers at 148 dB RL. NSMRL adopted a very conservative approach
and determined that scaling back the intensity by 3 dB (which equates to a 50 percent
reduction in signal strength) would provide a suitable margin of safety for commercial
and recreational divers. Hence, operation of SURTASS LFA sonar systems would be
restricted to 145-dB received levels in known areas of recreational and commercial
diving.

Use of Baleen Whales as Surrogates: Baleen whales (mysticetes) were selected, after
review by an independent, broad group of interested parties, as the marine animals most
at risk. Baleen whales were used as surrogates for other marine animals in these studies
because: 1) they produce and use LF sounds, 2) they are considered most likely among all
marine animals to have the best hearing in the SURTASS LFA sonar frequency band, 3)
they have protected status under law, and 4) there is prior evidence of their avoidance
responses to LF sounds.

Use of 180-dB Threshold: An assessment of the point above which LF sound could
potentially cause the onset of injury to marine animals was made, based on scientific
research and review of data. A single-ping RL of 180 dB was assumed for the modeling;
this level is considered conservative, as detailed herein.

Site Selection: For the acoustic modeling, locations covering the major ocean regions of
the world were carefully selected to represent reasonable SURTASS LFA sonar
employment. Sites were selected to model the highest potential for effects from the use of
SURTASS LFA sonar, and incorporated the following factors:

-~ Closest operationally plausible proximity to land (from a SURTASS LFA
sonar operations standpoint), where biodiversities are high, and/or
offshore biologically important areas are present (particularly for animals
most likely to be affected);

- Acoustic propagation conditions that allow minimum propagation loss or
transmission loss (TL) (i.e., longest acoustic transmission ranges); and

- Time of year selected for maximum animal abundance.

Risk Threshold: The assumption that risk could begin at 119 dB is a practical
approximation of the RL below which the risk of a prolonged disturbance of a
biologically important behavior approaches zero. In all three phases of the LFS SRP,
most animals showed minimal response to SURTASS LFA sonar signals at RLs up to
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155 dB, and those individuals that did show a response resumed normal activities within
tens of minutes.

Cumulative Exposure: Another conservative assumption involved the potential effects
of cumulative exposure. The analysis assumed that the single-ping equivalent (SPE) level
scaled in accordance with previous studies of TTS that dealt with continuous sound, even
though SURTASS LFA sonar pings would be separated by 6 to 15 minutes of silence.
The 20 percent (maximum) duty cycle of SURTASS LFA sonar transmissions implies
that any cumulative effect would be less than that for continuous sounds.

Number of Marine Animals Potentially Affected: The acoustic. modeling simulations
incorporated conservative assumptions regarding the fraction of the regional stock in the
area potentially affected by the hypothetical SURTASS LFA sonar operation and their
animal movement patterns. Scientific data are typically reported with 95 percent
confidence intervals. However, in order to run the acoustic model, an exact number of
animals must be specified. Therefore, the upper end of the 95 percent confidence interval
was used for stock densities and abundances.
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California Coastal Commission
45 Fremont St. Suite 2000
San Francisco, CA

Comunents on proposed U.S. Navy LFAS
deployment off the California Coastline

Dear Commissioners and Staff: These are my summarized comments on the obvious
negative impacts SCUBA divers will experience if the U.S. Navy is allowed to test, or
deploy the Low Frequency Active Sonar (LFAS) system.

To begin with, 1 have been a certified diver since 1969 and am now a Professional
Association of Dive Instructors (PADY) divemaster. For scveral years I worked for
Aquarius Dive Shops taking out of town customers on dive tours of the
Monterey/Carmel region.

On August 25, 1994 1 and 2 friends went diving at Point Lobos State Park just south
of Carmel, CA. Upon decent we heard and felt very strange low frequency puises of
sound that caused our lungs to vibrate noticeably! Upon retuming to Aquarius employees
there said other divers had reported the sounds the day before. I felt that the source of
this new, very invasive intrusion into the oceans must be found.

During the period between 8-25-94 and 19-31-94 news agencies from around the
world reported the fact divers from CA were experiencing negative impacts from these
sounds. CNN, the Associated Press, Hard Copy and all the SF. Bayarea T.V. and -
newspapers were covering the problem.

On August 31, 1994 I successfully recorded the offending waveformsonan
underwater videotape system that also records sound accurately. 1 immediately took the
tape to a Professor at the Naval Postgraduate School (NPS) in Monterey. On September
1, 1994 the NPS professor called to let me know they had digitized the tape and they had
“many powerfut tools” to analyze it with. With NPS spproval, I and a film crew from
CNN went to the NPS to liston to and view their results. The NPS computer operator
played a segmert of the tape I provided and asked if I could hear the offending sounds. 1
knew the sounds I experienced were of a very low frequency, so I was concerned the tiny
computer speakers would not bave a sufficient frequency response to reproduce the
sounds. ] then asked the computer operator if he could ‘filter the background noise” as
the only sound I could hear was from Snapping Shrimp. He said he couldn't do thai;
which was quite contradictory to the statement the NPS had many powerful tools at their
disposal to analyze the noise. However,t be same NPS Professor was quoted in a Jocal
newspaperuﬂcleassaymgthcsmmdwascer@dymmnade,mdcouldbecommgﬁum
a Navy ship on a "classtfied mission.”

One of my first calls was to the NM.F.S. Thcperson,whowxllremmnmmamedat
this time said, "Jay, we don't like what's going on here either, but what you are hearing is
supposed to be a classified government test.” We both agreed that since I was calling and
complaining about delcterious effects SCUBA divers were feeling fmmthesounds, xt
was very hard to call it a "classified test.”
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With a simple spectrum analyzer at my disposal, it was discovered the offending
waveforms were centered around 38Hz and were being received at levels up to 40dB
fbox;: the average background noise. The are extremely invasive and annoying at all
cvels,

This "classified government test” was called the Magellan 2 Sea Trials and was
conducted just northwest of San Francisco in the Pacific Ocean between June 30, 1994
and September 30, 1994. They involved transmitting high power density active signals
from the vessel Cory Chonest. While the Navy has steadfastly refused to admit these
transmissions were the cause of the diver disruption around Monterey in 1994, the fact
remains Magellan 2 Sea Trials coincided with the diver complaints. And furthermore,
operators from the transmit vessel Cory Chouest itself contacted the CCC directly to
confirm the fact the sounds divers were complaining about were being emitted by them.
The Natural Resources Defense Council was also contacted by Cory Chouest personne]
and told the same fact. The sounds and effects were being created by the vessel Cory
Chouest. After reviewing the highly censored documents available concerning the
Magellan 2 Sea Trials, it appears the closest the Cory Chouest could have been to
Monterey was approximately 150 miles. More information regarding Magellaa 2 is
available in a document titled, Behavioral Response of Blue Whales to Active Signais
was released in June 1997 by the Navy. (document # ada 32874)

This same vessel, the Cory Chouest, was the transmit vessel for the Heard Island
Feasibility Test. That test sent the Cory Chouest to the southem Indian Ocean in 1991 to
transmit 57Hz CW and FM transmissions to receivers worldwide. That test, which used
an array of HLF-4 transducers sent a 215dB 57Hz tone through the Indian Ocean, and
across the Pacific Ocean which was received by a hydrophone array near Monterey, CA.
The same 215dB 57Hz transmissions went the other direction out of the Indian Ocean
and were received in the Nosth Atlantic at Bermuda Island. This proves the fact the
LFAS system has the ability to transmit below 100Hz, which is in direct conflict with the
statement, "The source frequency is between 100 and 500Hz (the LFA system’s physical
design does not allow for transmissions below 100Hz) which is made on page 2 of the
Navy Consistency Determination (CD).

The fact divers near Monterey were negatively impacted by sounds transmitted by the
Cory Chouest when it was at least 150 miles away produces an obvious concern when
reviewing the Navys "preferred alternative” Alternative #1. This would allow the Navy
transmit vessels to approach the cosstline at a range of 13 miles and transmit at full
power. Over 10 times closer than when they conducted Magellan 2. And, since they wall
use "classified frequencies and waveforms"” , no matter how accurately divers or :
researchers may record they events the Navy can refuse to talk due to security reasons.
That concept is absurd Once the sounds are transmitted they certainly are not classified
to the Navys perceived threat vessel. They will know exactly what frequency and
waveform they are being illuminated by, The only possible reason for the Navy to claim
the transmissions are classified is to defeat the complaints of SCUBA divers, swimmers,
snorkelers and other effected parties.

In Phase 3 LFAS testing conducted off Hawaii, a dolphin rescarcher, Ms. Chris Reid
was negatively impacted by 250Hz transmissions from the Cory Chouest. In a lawsuit
filed by Ms. Reid against the operators of the Cory, the scientists from the vessel

@
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suggested Ms. Reid was exposed to a received level (RL) of 125dB. The effects Ms.
Reid suffered from were diagnosed as being similar to a “trauma victim.” She had
difficulty walking, talking, etc. after an exposure of approximately 20 minutes. These
effects are spoken of in a test called "Exposure Guidelines for Navy Divers Exposed to
Low Frequency Active Sonar.” Possible impacts are listed as:
1. Auditory
2. Vibro-tactile
3. Contractile forces of muscles
4. Irregular heartbeat
5. Lung-gas interface
6. Rectified diffusion
7. Central Nervous system/vestibutar
8. Cavitation
9. Hyperthermia
10. Tissue shearing due to radiation pressure

That test also suggested the test subjects reported these symptoms during and after
€Xposure,
1.vibrations
2. numbness
3. vertigo
4.imbalance
5. motion sickness
6. dizziness
7. abdomipal/chest sensations

To suggest the Navy has a right to subject completely unknowing recreational divers
to any or all of these cffects seems inconceivable. In the Navy analytical Context page
A-11 they say "...there was only a 2% aversion reaction subjectively judged as “very
severe” by diver at 148dB RL. NSMRL adopted a very conservative approach and
determined that scaling back the intensity by 3dB (which equates to 2 50% reduction in
signal strength) would provide a suitable margin of safety for commercial and
recreational divers." I believe if the Navy bad followed a conservative approach, they
would have determined at what point real recreational divers felt a moderate or
negligible reaction. To reduce the RL by 3dB might possibly bring the reactions down
into the "severe" range, not nearly enough to provide a margin of safety to recreational
divers. The 145dB level the Navy has requested to be adopted in Altemnative #1 is 100
times more powerful than the RL that effected Ms. Reid in Phase 3 LFAS testing.
Furthermore, the method the Navy plans w0 use 1o determine what the RL may be at
"known divesites"” is through the use of "validated underwater acoustic models of sound
propagation using site specific environmental parameters. Results provide an estimation
of sound pressure level as a function of range and depth for each specific site.” There is
Do way to accurately predict what a RL will be at any divesite, known or unknown due to
local, daily variations in the current, temperature and density of the water, as well as
upwellings that continually disturb the oceans thermoclines and acoustic "ducts." A 3dB
margin for error is certainly not sufficient.

®
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In the Navy DOEIS/EIS tech report #3 they put forth the testing conditions they
subjected their volunteer military divers to. First, they only used 250Hz as the test
frequency. In their own words 250Hz was the least aversive frequency aod 100Hz was
the most aversive. All threc phases of LFAS testing also employed the 250Hz "least
aversive frequency”. Tech report #3 displays the glanng deficiencies regarding d:ver
safety of the proposed LFAS deployment perfectly.

To keep this brief, I believe the Navy has put the cart before the horse in asking the
CCC 10 authorize LFAS use off the California coastline before they have released the
Fipal DOEIS/EIS. I believe the Navy cannot answer the public comments effectively and
therefore are irying to get your approval of an admittedly dangerous system. Please
demand the Navy postpone the upcoming December 12, 2000 Coastal Commission
meeting until they have answered the Draft DOEIS/EIS public comments.

I will close with this quote from Marine Mammals and Sound (Richardson, Greene,
Maime, Thompson pg. 381.

"Tntense sounds in sir or water can produce discomfort and other non-auditory
effects in humans. Littlc has been published about the non-auditory effects in
terrestrial mammals, let alone marine mammsls. However, non-anditory effects of

strong underwater sounds apparently have military relevance. Respiratory cavities -

of various sizes can be induced to resonate in response to strong underwater sounds
of appropriate wavelengths (Duykers and Percy 1978; ARPA 1995). This
phenomenon has apparently been studied to evaluate the feasibility of using strong
underwater sounds to deter human divers from approaching sites of military ~
significance. Recently, human divers have reported discomfort when exposed to
sounds from a powerful low frequency sonar at very long ranges."..."If some.
military sonar systems have significant non-auditory effects on humans, there is -
reason for concern about there effects on marine mammals. Results of ongoing -
research in this area should bemdepubhc tobetterdeﬁnethe:mphcmomfor
marine mammals.* ’

Thank You, %Q 7,7/%,@‘

Jay R. Murray

" 369 El Caminito

Carmel Valley, CA 93924
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Dear Mr. Delaplaine: Plcase provide all members of the-Coastal Commission with a copy of this
letter before the hearing on LFA SURTASS on December 12, Thank You.

Dear Members:

I am concerned that the U. S. Navy is sceking