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EXECUTIVE SUMMARY
The National Oceanic and Atmospheric Administration (NOAA) has submitted a consistency
determination for a 5-Year, underwater marine mammal and acoustic research effort in the
Southern California Bight (primarily within the U.S. Navy’s existing Southern California
(SOCAL) Range Complex). The research proposal has been designed to better understand
basic diving and vocal behavior in a variety of marine mammal species, to expand the ability to
monitor marine mammal presence and/or density using passive listening sensors, and to study
reactions to a variety of controlled underwater sounds, in order to determine the effects on
targeted marine mammals of acoustic exposures of mid-frequency (MF) sonar sounds. The
research is intended to build on recent controlled exposure experiments (Behavioral Response
Studies (BRSs) conducted by many of the same researchers in the Bahamas in 2007-08 and in
the Mediterranean in 2009. The primary focus will be on responses of animals to simulated
military sonar signals, but it will include other kinds of industrial sounds as well.
The research is clearly intended to improve the currently-limited human understanding of the
effects of underwater noise. While the research in intended to expose animals to noise levels
that would elicit behavioral impacts, it includes measures to avoid exposing any animals to
harmful noise exposures or other impacts (e.g., from tagging animals). NOAA’s consistency
determination states:
… [W]e are intentionally presenting the kinds of sounds that have been known in
specific circumstances and conditions to have strong negative, and in fact lethal,
consequences for marine mammals. As such, we must be as cautious and vigilant in
monitoring and implementing safety protocols to ensure that we can measure the onset
of behavioral responses without inducing the strong and potentially harmful adverse
effects we are trying to prevent in future operations. We have some reason to be
confident that we can accomplish this while still achieving the objectives of the study.
As mentioned, similar procedures have been used in the Bahamas (and also recently in
Norway…) to obtain important behavioral response data without causing (observed)
negative impacts on focal animal groups or others in the area. Sustained visual
monitoring as well as follow-up surveys of areas in which experiments were conducted
supported this conclusion, as did the sighting of experimental subjects in the Bahamas
in subsequent years. We acknowledge that there are potential behavioral responses of
focal and incidentally-exposed animals (we are in fact trying to induce them in
controlled conditions to understand them) and that we must carefully monitor for such
responses and terminate experimental trials if there is indication of any responses that
may endanger animals. We also acknowledge that there may be reactions to our
research activities that we are not able to observe and monitor in a vast, visuallyopaque ocean environment. However, we believe that we have carefully developed such
protocols to accomplish this and to reduce the potential of harm to animals through
behavioral responses during CEEs [Controlled Exposure Experiments] to a very low
level. Based on the available data on potential direct harm from sound exposure on
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marine mammals1, the probability of this occurring from SOCAL-10 activities is
extremely low (and arguably zero). Finally, it is relevant to note that the power of the
sound transmissions we will be using for tens of minutes at a time is several orders of
magnitude lower than realistic military sources operating in similar areas off
California on a regular basis for hours or days in some operations without the same
simultaneous monitoring and shut-down mitigation measures proposed for SOCAL-10.
The protocols and mitigation measures include: (1) criteria for avoiding certain marine
mammals (e.g., neonate calves); (2) safety measures for close approaches and tagging, and
(3) specific conditions for sound transmissions during CEEs (e.g., terminating sound
transmissions if animals are within 200 meters (m) or when any abnormal behaviors are
detected).
In addition, in response to Commissioner comments from the July public hearing, NOAA
has provided additional clarification regarding sound exposure and precautionary
protocols addressing Commission concerns over maximum exposure levels and
mother/calf exposures. On the first of these, NOAA clarified that the current/proposed
protocols are not expected or intended to expose animals to received sound levels above
160 dB; NOAA generally plans to expose animals to maximum received levels in the
140-160 dB range, and thus that any 160 dB+ exposure, if it were to occur, would only
slightly exceed 160 dB and for a short duration, and would be unintentional. NOAA
further agrees that if, in the future, it intends to expose animals to within the 160-180 dB
range, which would require different experimental sound sources and protocols, it will
submit a supplemental consistency determination to the Commission for that activity. On
the second of these issues, NOAA has agreed to provide additional clarification in
defining precautionary protocols regarding sound exposures in groups with dependent
calves. NOAA has already described protocols in place to cease transmissions in order to
avoid adverse effects on mother/calf pairs. NOAA states that in interpreting existing
protocols which provide for cessation of transmissions if mother/calf separation is
observed, dedicated visual observers and the chief scientist in charge of calling for
cessation of sound transmissions will use a precautionary interpretation of what is
interpreted as separation of mother-calf pairs.
The Commission has long supported the notion that regulatory agencies and other entities rely
on a paucity of data for making assumptions and extrapolating data and conclusions based on
studies on few marine species and primarily on captive animals. Thus, the Commission agrees
with NOAA’s overall goal of attempting to broaden the currently far too-limited data set on
marine mammal hearing thresholds. Additional research, particularly that in the Southern
California Bight, should benefit the Commission and other agencies in addressing concerns
over underwater anthropogenic noise. The research goals are therefore consistent with the
intent and policy language in Section 30230 of the Coastal Act to protect marine resources. A
sophisticated and delicate balancing is needed to gather the information will still avoiding
1

Reviewed in Southall et al., 2007 (full reference provided in supporting material).
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adverse effects on the animals being studied. The Commission believes the researchers
selected have the necessary experience to be able to accomplish this balancing, and the
Commission concludes that the avoidance, monitoring and mitigation measures incorporated
into the proposed research, the research will avoid harm and limit acoustic exposures to levels
eliciting initial stages of behavioral responses only, thereby protecting both individuals and
populations of marine mammals and other potentially affected species. The project is therefore
consistent with the marine resource protection policy (Section 30230) of the Coastal Act.
Measures to avoid impacts to fishing, boating, and diving have also been included, and the
project is also consistent with the commercial and recreational fishing, recreational boating and
diving, and public access policies Sections 30234, 30234.5, 30210 and 30220) of the Coastal
Act.
STAFF SUMMARY AND RECOMMENDATION
I. STAFF SUMMARY:
A. Project Description. The National Oceanic and Atmospheric Administration
(NOAA) Office of Science and Technology is collaborating with academic, private sector, and
civilian military scientists in a 5-Year, underwater marine mammal and acoustic research
effort, proposed for the Southern California Bight (primarily within the U.S. Navy’s existing
Southern California (SOCAL) Range Complex), between the U.S. Mexican offshore waters
boundary and (approximately) the Santa Barbara/San Luis Obispo County line (Lat. 35o N)
(Exhibits 1-2). The research is largely being funded by the U.S. Navy. The first phase of the
research, referred to as SOCAL-10, is currently scheduled to commence in Summer/Fall 2010.
The research is also being reviewed by NOAA itself, through a Scientific Research Permit
application (under the Marine Mammal Protection Act (MMPA)) to NOAA/NMFS’s Office of
Protected Resources (NOAA/ NMFS File No. 14534: “Behavioral Response Studies of
Marine Mammals in the Pacific Ocean Using Controlled Sound Exposure: Research
Applications to Support Conservation Management.”)2 (See link to NOAA file in footnote
below.)
The research proposal has been designed to better understand basic diving and vocal behavior
in a variety of marine mammal species, to expand our ability to monitor marine mammal
presence and/or density using passive listening sensors, and to study their reactions to a variety
of controlled underwater sounds, in order to determine the effects on targeted marine mammals
of acoustic exposures of mid-frequency (MF) sonar sounds. The research is intended to build
on recent controlled exposure (BRS) experiments conducted (by many of the same researchers)
in the Bahamas in 2007-08 and in the Mediterranean in 2009. The proposed research would

2

https://apps.nmfs.noaa.gov/preview/applicationpreview.cfm?RecType=Project&RecordID=14534&Project
ID=14534&AppBack=../search/search.cfm&view=110000000110100#Contacts
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include essentially the same experimental procedures and protocols to obtain important data
while ensuring the safety of exposed animals, but over a larger potential area and time period,
as well as including a much greater number of species.
While the primary focus will be on responses of animals to simulated military sonar signals,
the results will have implications for assessing potential impacts of other kinds of industrial
sounds as well. Also, data obtained on vocal characteristics will contribute to a number of
ongoing efforts to detect and track marine mammals. Specifically, the permit application
states:
Stated broadly, the research to be conducted under this permit with provide empirical
measurements of behavior in marine mammals and behavioral changes as a function of
sound exposure so that sound producers and regulatory agencies can better
understand, minimize, and manage noise impacts on protected species.
Hypotheses to be tested include: (a) that species differences in vocal behavior can increasingly
be used to identify presence and possibly abundance of these species; and (b) that marine
mammal behavior will change in a variety of ways based on characteristics and contexts of
sound exposure.
NOAA intends the research goals to address the following questions:
- What kinds of vocal signals are produced by different species and what are their
communicative functions?
- How well can acoustic monitoring be used in detecting animal presence of an animal
and, in combination with environmental data, estimating distribution and abundance?
- How do marine mammals respond to ecologically relevant sounds from other marine
mammals, such as a common predator, the killer whale (Orcinus orca)?
- How do beaked whales and other marine mammals respond to simulated military
sonar and other sounds?
- What are the types and contexts of exposure resulting in different kinds of behavioral
responses in different species?
- Are beaked whales particularly sensitive species (Southall et al., 2007), as recent
observations seem to indicate (Cox et al., 2006; Boyd et al., 2007; Boyd, 2008)? Are
other species particularly behaviorally sensitive to sound exposure?
- Can behavioral responses identified be related to risk factors for significant
disruption of behavior or injury?
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NOAA articulates three overarching objectives for the research, consisting of:
Objective 1. Identify the types and characteristics of vocal signals produced by different
marine mammal species and identify their communicative functions.
Objective 2. How marine mammals respond to the sounds of a common predator, the
killer whale (Orcinus orca).3
Objective 3. How do marine mammals respond to sonar and other sounds? What are
the types and contexts of exposure resulting in different kinds of behavioral responses
in different species? Can these responses be related to risk factors for more severe
behavioral responses and/or injury? Are there particularly sensitive and generally
tolerant marine mammal species with regard to acoustic exposure?
NOAA adds the following more specific research objectives:
(1) Tag a variety of species and obtain baseline behavioral data;
(2) Conduct controlled exposure experiments (CEEs) using similar exposure
methodology from previous BRS;
(3) Determine optimal BRS configuration for scaled playback configurations and in
realistic/actual military sources in subsequent (2012-15) years; and
(4) Obtain basic biological, behavioral, and foraging ecology data for marine
mammals to support (U.S. Navy) range monitoring efforts and/or habitat models.
The research will include gathering baseline data, animal tagging, tracking, observing,
exposure to playback sounds, active and passive acoustic monitoring, and tissue sampling. The
research team is an inter-disciplinary team of scientists selected to conduct the various project
functions, including: (1) locating and identifying target species and individuals suitable for
tagging; (2) attaching and tracking acoustic tags on individual marine mammals; (3) safely
conducting playback experiments with established mitigation measures; and (4) monitoring
and tracking focal individuals (and those exposed incidentally, as possible). As described
above, the research is intended to build on previous successful but more limited research in the
Bahamas and the Mediterranean Sea.
NOAA describes its proposed use of active acoustics in the research as follows:
Active acoustics for controlled exposure experiments

3

Note: SOCAL 2010, first phase, research will not include any killer whale sound experiments.
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Controlled exposure experiments for this project will be conducted primarily in summer
and Fall in the waters off Southern California within the U.S. Navy's Southern
California (SOCAL) Range Complex, and primarily near the vicinity of San Clemente
Island (SCI).
The sound source for the SOCAL-10 project has been designed for this project to be
relatively easy to deploy from a small to mid-size vessel while allowing moderate levels
of sound to be presented to test subjects at ranges of several kilometers. The sound
source has the following specifications:
Vertical line array of active transducers for projecting mid-frequency, shortduration sounds (see below);
-

16 transducers driven by individual power amplifiers;

Time-delayed inputs effectively steer the output beam to desired elevation
angle;
Estimated maximum source level of >215 dB re 1 mPa @1m within midfrequency band (2-6 KHz)
-

Deployable to at least 100 m (cable is 125m);

-

Two-person, hand-deployable, lightweight configuration for rapid response;

-

25-50 lb. ballast weight – dry weight of array and ballast is ~125 lb.;

-

Simple 120VAC, 10A ship power requirements;

-

All components shock-mounted in rugged, shipping-ready rack (30x48”)

-

Source controlled from remote laptop computer by a single operator;

A calibrated hydrophone will be used to validate source performance and can be used
to provide a degree of passive acoustic monitoring when the ship is stationary. Both
the output signal and the receive signal from the hydrophone will be recorded along
with an IRIG time signal derived from a GPS satellite. This will allow precise signal
reconstruction after the exposure studies.
Finally, as noted earlier, NOAA selected the Navy SOCAL Range (Exhibit 2) in part due the
potential for combining monitoring efforts with Navy passive acoustic monitoring already in
place on the Range, stating:
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One of the primary reasons for selecting the initial research area for this program is
the presence of significant real-time PAM capabilities available through our
collaboration with the U.S. Navy. The combined listening capabilities available on the
SCORE range and the proven identification and localization of marine mammals using
these sensors will be one of the principal tools used in locating target species and in
monitoring real-time responses of animals during controlled exposures. This will be
very similar to the use of bottom-mounted, real-time sensors at the AUTEC range in the
Bahamas during the 2007-2008 BRS studies in the Tongue of the Ocean. Additionally,
where necessary and possible, we propose to deploy hydrophone arrays or sonobuoys
from either the WTV or the PBV or both to track vocalizations of marine mammals in
the study area. Passive acoustic monitoring of the click sounds of odontocetes can also
be used to estimate range to the animal (e.g., Tiemann et al., 2006).
The Navy’s instrumented Anti-Submarine Warfare Range (SOAR) is a 670 sq. mi. area directly
west of San Clemente Island and southeast of San Nicolas Island, and is the area outlined in
red on Exhibit 1 (within the “Offshore” Operational Area for SOCAL-10) .
B. Related Research. NOAA’s research is intended to be integrated with and expand
on recent research efforts, which it describes as follows:
Other Exploratory Research Associated with Key Objectives
Several authors (e.g., Tyack et al.,2004; Southall et al., 2007) have argued that
opportunistic and controlled experimental studies of effects of sound on marine
mammals are complementary and are often much stronger in combination. There has
been growing interest in the development of tagging and passive acoustic monitoring
techniques to monitor the effects of sound-producing activities over the full duration of
the activity. There has been increasing recent and ongoing research in these areas and
increasing integration among teams working in different areas (including related to the
recent BRS project in the Bahamas and monitoring on the AUTEC range using solely
the listening sensors during real military sonar training exercises). The experimental
effort described here is intended to similarly contribute to an integrated opportunistic
and experimental approach to measuring the behavioral responses of marine mammals
in an area where active military sonar is fairly common. For instance, there have been
and are ongoing Navy efforts on the SCORE range in southern California to monitor
the presence of marine mammals before, during, and after real military training
exercises involving the use of mid-frequency sonar (Moretti et al., 2008)). Additionally,
researchers from Cascadia have deployed satellite tags ahead of real exercises to track
individual movements on a broad scale before, during, and after these operations (J.
Calambokidis, pers. comm). These other associated projects will contribute to and be
informed by the experimental CEE approach proposed here; many of the same
researchers are involved in each of these projects, which will be closely coordinated
and cross-pollinated in terms of personnel, results, interpretation, and subsequent
modification of experimental approaches.
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Additionally, while several specific hypotheses and applied objectives have been
specified, much of this research involves topics where so little is known that there are
frequent unanticipated discoveries. During the last five years of permitted research by
some of the co-investigators included here, the following are some of the unanticipated
discoveries:
• Dive behavior and risk of decompression in Cuvier's beaked whales (Zimmer and
Tyack, 2008).
• Characteristics and beampattern of echolocation clicks produced by sperm whales
(Zimmer et al., 2005a), Cuvier's beaked whale (Zimmer et al., 2005b) and Blainville's
beaked whale (Johnson et al., 2006).
• How beaked whales use their echolocation to forage (Johnson et al., 2004; Madsen et
al., 2005).
• Beaked and sperm whales can detect echoes from the seafloor and surface for
orientation (Zimmer et al., 2005a; Madsen et al., 2005).
• How sperm whales use coda vocalizations to communicate in different phases of the
dive cycle (Watwood et al., submitted).
There are several related exploratory research directions related to primary focus of
this research program over the next five years. For instance, when more than one
animal is tagged simultaneously within a group, it becomes possible to measure the
distance between the pairs of tagged animals by timing how long the sound takes to
travel from a tagged vocalizing whale to the tagged receiving whale. When more
animals are tagged within a group, this may allows one to locate the calls even of
animals that are not tagged; this is an exploratory research area for which we plan
simultaneously to tag several animals within one group, as possible and appropriate.
Also, the WHOI group is working on a smaller version of the tag that will be suitable
for attachment to smaller delphinids which produce a more diverse array of
communication signals than sperm and beaked whales. The basic questions to be
answered include: what is the effective range of communication, what are the contexts
in which animals signal and how do receivers respond, and what are the functions of
the calls. While animals will be taken for the research objectives described above, the
research is likely to also provide unanticipated results leading to scientific publications
on other topics. Finally, new-generation DTAGs are being designed for attachment and
recording durations of 2-5 days and include a GPS sensor so that the location of the
tagged individuals can be recorded without a ship having to follow the animal
continuously. This is expected to enable longer term studies and will involve some
changes in experimental methodology, including studying the responses of animals to
human activities lasting for up to several days, and for controlled exposure designs that
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investigate effects of repeated exposures. This question of how the responses of marine
mammals change over repeated exposure has been described as a "critical subject for
future research" by Southall et al. (2007), and has been identified as a high-priority
research objective for U.S. federal agencies involved in this issue (Southall et al.,
2009).
This last reference is to a recent interagency task force report entitled: “Addressing the Effects
of Human-Generated Sound on Marine Life: An Integrated Research Plan for U.S. federal
agencies. Interagency Task Force on Anthropogenic Sound and the Marine Environment of the
Joint Subcommittee on Ocean Science and Technology. Washington, DC.” (Southall, B.,
Berkson, J., Bowen, D., Brake, R., Eckman, J., Field, J., Gisiner, R., Gregerson, S., Lang, W.,
Lewandoski, J., Wilson, J., and Winokur, R. 2009.) The executive summary of that report is
attached as Exhibit 4.
Finally, NOAA notes:
SOCAL-10 Scientific and Public Impact
SOCAL-10 is committed to openness and transparency of the project and to the timely
and effective transmission of results. Open discussions, both in public meetings and
through exchange of questions and responses, with conservation interests and other
scientists has been a healthy and constructive aspect of the planning of SOCAL-10 and
is a process that will continue throughout this project.
Scientific data generated by SOCAL-10 will contribute to a greater understanding of
biologically important areas off southern California, as well as how marine mammals
dive, communicate, and respond behaviorally to different sounds .
These data will be made available to educational, government, and conservation
organizations to increase public awareness and appreciation of these valuable areas
and species. The results will also be integrated with ongoing, international efforts to
better understand behavioral responses of marine mammals to sound. SOCAL-10 data
will also be made available through scientific presentations and publications in a
timely manner, and through various other public outlets to maximize their utility and
impact.
C. Federal Agency's Consistency Determination. NOAA has determined the project
consistent to the maximum extent practicable with the California Coastal Management
Program.
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II. Staff Recommendation. The staff recommends that the Commission adopt the following
motion:
MOTION:

I move that the Commission concur with consistency determination
CD-029-10 that the project is fully consistent, and thus consistent to
the maximum extent practicable, with the enforceable policies of the
California Coastal Management Program (CCMP).

STAFF RECOMMENDATION:
Staff recommends a YES vote on the motion. Passage of this motion will result in an
agreement 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 CONCUR WITH CONSISTENCY DETERMINATION:
The Commission hereby concurs with consistency determination CD-029-10 by NOAA on the
grounds that the project is fully consistent, and thus consistent to the maximum extent
practicable, with the enforceable policies of the CCMP.
III. Findings and Declarations. The Commission finds and declares as follows:
A. Marine Resources. 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.
The Southern California Bight is at the transition zone between two distinct biogeographic
coastal provinces: the Oregonian and the Californian. The cold, temperate waters of the
California Current flow from northwest to southeast to meet the warmer waters of the
northwesterly flowing California countercurrent just south of Point Conception. When the
California Current reaches Point Conception, it flows away from the shoreline, creating a
counter-clockwise gyre, the Southern California Eddy. The return flow of this gyre moves to
the northeast and north through the southern Channel Islands toward the mainland, before
turning toward the northwest.
This mixing of cold and warm water masses affects the distribution of marine fauna and flora
and leads to a unique presence of both cold and warm temperature species that thrive in the
transition zone and overlap in their distributions, including a broad range of marine mammal
species comprised of 43 species of odontocetes (toothed whales), mysticetes (baleen whales),
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and pinnipeds. Of the 43 marine mammal species, 18 are present year-round, 6 are migratory,
and 19 are infrequent or rare, (Dailey et al. 1993; Forney and Barlow 1998; Department of the
Navy [DoN] 2005; Carretta et al. 2007; Barlow and Forney 2007).
Year-round occurring odontocetes are short-beaked common dolphins (Delphinus delphis) and
bottlenose dolphins (Tursiops truncatus). Seasonally occurring (cold water months, Nov. –
April) odontocetes are Risso's dolphins (Grampus griseus), Pacific white-sided dolphins
(Lagenorhynchus obliquidens), northern right whale dolphins (Lissodelphis borealis), and
Dall’s porpoise (Phocoenoides dalli). Odontocetes occurring less predictably are sperm whale
(Physeter macrocephalus), killer whale (Orcinus orca), Baird’s beaked whale (Berardius
bairdii), short-finned pilot whale (Globicephala macrorhynchus), false killer whale (Pseudorca
crassidens), Cuvier’s beaked whale (Ziphius cavirostris), and various other beaked whale
species (Mesoplodon spp.).
Mysticetes in the area include blue, humpback, gray, minke, fin and sei whales. Minke whales
(B. acutorostrata), fin whales (B. physalus), and sei whales (B. borealis) are present yearround. Blue (Balaenoptera musculus) and humpback (Megaptera novaeangliae) whales are
usually present in significant numbers in the summer and fall as they migrate through the
Southern California Bight. Gray whales (Eschrichtius robustus) migrate southward through the
region between November - February and northward in April – June.
California sea lions (Zalophus californianus) are the most abundant pinniped in the region,
with numbers of animals encountered both at sea and ashore on San Clemente Island. Harbor
seals (Phoca vitulina) and northern elephant seals (Mirounga angustirostris) are less abundant
but are also found hauled out on San Clemente Island and are observed at sea in the region.
Ten marine mammal species listed as endangered under the federal Endangered Species Act
(ESA) are present or possibly present in the area. Those likely to be present are the blue whale
(Balaenoptera musculus), fin whale (Balaenoptera physalus), humpback whale (Megaptera
novaeangliae), sei whale (Balaenoptera borealis), and sperm whale (Physeter macrocephalus).
These stocks are also consider “strategic” stocks under the ESA, which NOAA states means, in
general, “…a stock for which human activities may be having a deleterious effect on the
population and it may not be sustainable.”
NOAA specifically selected the project area both due to the large numbers of marine mammals
present, as well as the previously described existence of Navy passive acoustic monitoring
devices in the area, which increases the opportunities for data-gathering. The Commission
understands NOAA’s reasoning in selecting this area and attempting to expand on the very
limited data points that decision-makers face when attempting to determine impact and damage
thresholds in reviewing anthropogenic noise sources. The Commission also acknowledges the
particular expertise the researchers bring to bear in designing and carrying out this research.
The Commission’s concerns over this research are, primarily, the need to avoid impacts from
tagging and exposing individual marine mammals to harmful noise levels.
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To address these concerns, NOAA has include protocols, monitoring, mitigation, and
avoidance measures into the research, including: (1) criteria for avoiding certain marine
mammals (e.g., neonate calves); (2) safety measures for close approaches and tagging; and
(3) specific conditions for sound transmissions during CEEs (e.g., terminating sound
transmissions if animals are within 200 m or when any abnormal behaviors are detected).
NOAA summarizes these measures as follows:
Mitigation measures
During CEEs the following safety shut down protocols will be used to terminate active
sound exposures:
- Any marine mammal inside 200m shut-down zone around source vessel during
transmissions;
- Visual detection from source boat or RHIBs [rigid-hulled inflatable boats] of focal
group or incidentally exposed marine mammals exhibiting:
o Directed, high speed or other abnormal swimming behavior (at surface),
especially toward shore;
o Unusual and abnormal surface/subsurface behavior involving apparent
disorientation and confusion or dramatic changes in group cohesion;
- Controlled sound exposures may be conducted with focal groups that include
dependent calves that are not neonates (no fetal folds for non ESA listed species).
However, if the mother-calf pair begins to become clearly separated during sound
exposure (as determined by one of the principal investigators based on the input of
trained marine mammal biologists observing the animals), sound transmissions will be
terminated.
- For beaked whale CEEs on the U.S. Navy SCORE range in SOCAL 10, we would use
the same criterion as in BRS 07/08:
o After animal starts foraging dive, commence exposure soon after animal starts
clicking (average vocal time 26 min);
o Terminate exposure when focal group is determined to cease clicking (3 min
criteria);
o Subsequent years will likely include options for continuing or initiating
exposures during/though surface sequences.
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Following CEEs, the following post exposure monitoring will be conducted after sound
transmission:
- Source boat and/or RHIB visual teams will maintain visual (and passive acoustic
monitoring (PAM), if applicable) monitoring of focal groups for a minimum of one
hour post CEE;
- Source boat will maintain visual/VHF radio monitoring of focal animal as long as
possible following CEE, but at least on Leg I there will generally not be nighttime
tracking of tags/focal animals;
- If there are multiple individuals with tags in a group and the animals stay in the same
group, the source boat will stay with them. If the individuals separate, the source boat
will go with one and one or both RHIBs will monitor the other.
These measures are described in more detail in Exhibit 6 (Measures to Minimize Effects to
Listed Species (excerpted from NOAA’s application to NOAA Fisheries, for a MMPA/ESA
Research/Enhancement Permit).
In addition, in response to Commissioner comments from the July public hearing, NOAA
has provided additional clarification regarding sound exposure and precautionary
protocols addressing Commission concerns over maximum exposure levels and
mother/calf exposures. On the first of these, NOAA clarified that the current/proposed
protocols are not expected or intended to expose animals to received sound levels above
160 dB; NOAA generally plans to expose animals to maximum received levels in the
140-160 dB range, and thus that any 160 dB+ exposure, if it were to occur, would only
slightly exceed 160 dB and for a short duration, and would be unintentional. NOAA
further agrees that if, in the future, it intends to expose animals to within the 160-180 dB
range, which would require different experimental sound sources and protocols, it will
submit a supplemental consistency determination to the Commission for that activity. On
the second of these issues, NOAA has agreed to provide additional clarification in
defining precautionary protocols regarding sound exposures in groups with dependent
calves. NOAA has already described protocols in place to cease transmissions in order to
avoid adverse effects on mother/calf pairs. NOAA states that in interpreting existing
protocols which provide for cessation of transmissions if mother/calf separation is
observed, dedicated visual observers and the chief scientist in charge of calling for
cessation of sound transmissions will use a precautionary interpretation of what is
interpreted as separation of mother-calf pairs.
Although it considers strandings unlikely, NOAA further provides:
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Safety and Stranding Protocols
SOCAL 10 will make every effort to ensure the safe operation of all research
vessels and the safety of all personnel. SOCAL 10 will comply with all state and
federal international laws and coordinate with state and federal agencies (e.g.,
California Coastal Commission). The project also includes specific precautionary
measures to ensure the safety and welfare of marine mammal subjects [See Exhibit 6].
As described in detail above, these include criteria for avoiding certain marine
mammals (e.g., neonate calves), safety measures for close approaches and
tagging, and specific conditions for sound transmissions during CEEs (e.g.,
terminating sound transmissions if animals are within 200 m or when any
abnormal behaviors are detected).
There is little reason to believe that SOCAL 10 will result in harm to marine
mammals, based on safe and successful efforts in BRS 07 08, but it is only
responsible to have stranding response protocols. Strandings are common in
California and could occur in the same area, even if there is no correlation with
SOCAL 10. In coordination with stranding networks, response contingencies are
in place to ensure rapid reporting of any stranded marine mammal, facilitate
response and investigation, and assess any possible relationship to SOCAL 10.
NOAA concludes:
SOCAL-10 is explicitly intended to increase the understanding of how different marine
mammal species behave in the absence and presence of human sounds. We hope to
collect a significant amount of baseline (non-exposure) diving and vocal behavior,
including in some endangered species such as blue and fin whales, where very little
such direct individual measurements are available. As you know, action proponents
(including but not limited to the U.S. Navy) that produce sound in the marine
environment must assess potential impacts of their activities on protected species and,
in the absence of direct information, must use what is available from other species or
by approximation. Some of the data we obtain will be directly applicable in increasing
the biological accuracy of modeling predictions of impacts by providing direct,
baseline measurements of normal foraging, social, and transit behaviors. We will also
provide a large amount of visual sighting data, in some cases in conjunction with
passive listening sensors that will (as specified in objective #4 above) contribute to the
basic understanding and scientific basis for habitat modeling in biologically important
areas of southern California. These data, in the absence of deliberate sound exposures,
will directly contribute to the scientific basis for responsible use and conservation
management of marine resources in these areas.
Our efforts to use controlled sound exposures to experimentally determine the
responses of different species of marine mammals are similarly intended to provide
sound producing and resource management organizations with direct information on
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changes in behavior. Currently, the scientific basis for assessing and (hopefully)
reducing potential adverse impacts from sound exposure is extremely limited; these
assessments often involve extrapolations from captive animals and/or very different
situations/species to those being considered. SOCAL-10 will not provide complete
answers to these questions and the results must be considered in conjunction with the
kinds of opportunistic monitoring during real exercises that is already ongoing.
However, the hope and expectation is that we will provide some of the first direct
measurements available in several different species of direct and individual behavioral
responses to sound, including simulated military sonar. These data will be extremely
valuable to those planning and regulating sound producing activities along the
California coastline.
With regard to potential adverse impacts of our research activities, let me be clear that,
in order to obtain these answers, we are intentionally presenting the kinds of sounds
that have been known in specific circumstances and conditions to have strong negative,
and in fact lethal, consequences for marine mammals. As such, we must be as cautious
and vigilant in monitoring and implementing safety protocols to ensure that we can
measure the onset of behavioral responses without inducing the strong and potentially
harmful adverse effects we are trying to prevent in future operations. We have some
reason to be confident that we can accomplish this while still achieving the objectives
of the study. As mentioned, similar procedures have been used in the Bahamas (and
also recently in Norway…) to obtain important behavioral response data without
causing (observed) negative impacts on focal animal groups or others in the area.
Sustained visual monitoring as well as follow-up surveys of areas in which experiments
were conducted supported this conclusion, as did the sighting of experimental subjects
in the Bahamas in subsequent years. We acknowledge that there are potential
behavioral responses of focal and incidentally-exposed animals (we are in fact trying to
induce them in controlled conditions to understand them) and that we must carefully
monitor for such responses and terminate experimental trials if there is indication of
any responses that may endanger animals. We also acknowledge that there may be
reactions to our research activities that we are not able to observe and monitor in a
vast, visually-opaque ocean environment. However, we believe that we have carefully
developed such protocols to accomplish this and to reduce the potential of harm to
animals through behavioral responses during CEEs to a very low level. Based on the
available data on potential direct harm from sound exposure on marine mammals4, the
probability of this occurring from SOCAL-10 activities is extremely low (and arguably
zero). Finally, it is relevant to note that the power of the sound transmissions we will be
using for tens of minutes at a time is several orders of magnitude lower than realistic
military sources operating in similar areas off California on a regular basis for hours
or days in some operations without the same simultaneous monitoring and shut-down
mitigation measures proposed for SOCAL-10.

4

See footnote 1, p. 2
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The Commission has long supported the notion that regulatory agencies and other entities rely
on a paucity of data for making assumptions and extrapolating data and conclusions based on
studies on few marine species and primarily on captive animals. Thus, the Commission agrees
with NOAA’s overall goal of attempting to broaden the currently far too-limited data set on
marine mammal hearing thresholds. Additional research, particularly that in the Southern
California Bight, will benefit the Commission and other agencies in addressing concerns over
underwater anthropogenic noise. The research goals are therefore consistent with the intent
and policy language in Section 30230 of the Coastal Act to protect marine resources. A very
sophisticated and delicate balancing is needed to gather the information will still avoiding
adverse effects on the animals being studied. The Commission believes the researchers
selected have the necessary experience to be able to accomplish this balancing, and the
Commission concludes that the avoidance, monitoring and mitigation measures incorporated
into the proposed research, the research will avoid harm and limit acoustic exposures to levels
eliciting initial stages of behavioral responses only, thereby protecting both individuals and
populations of marine mammals and other potentially affected species. The Commission
therefore concludes that the project is consistent with the marine resource protection policy
(Section 30230) of the Coastal Act.
B. Public Access/Fishing/Recreational Diving. Section 30210 of the Coastal Act
provides:
In carrying out the requirement of Section 4 of Article X of the California Constitution,
maximum access, which shall be conspicuously posted, and recreational opportunities
shall be provided for all the people consistent with safety needs and the need to protect
public rights, rights of private property public owners, and natural resource areas from
overuse.
Section 30220 provides:
Coastal areas suited for water-oriented recreational activities that cannot readily be
provided at inland water areas shall be protected for such uses.
In addition, aside from the commercial fishing protection afforded under Section 30230,
quoted above on page 10, Sections 30234 and 30234.5 underscore the need to protect
commercial and recreational fishing opportunities:
30234. Facilities serving the commercial fishing and recreational boating industries
shall be protected and, where feasible, upgraded. Existing commercial fishing and
recreational boating harbor space shall not be reduced unless the demand for those
facilities no longer exists or adequate substitute space has been provided. Proposed
recreational boating facilities shall, where feasible, be designed and located in such a
fashion as not to interfere with the needs of the commercial fishing industry.
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30234.5. The economic, commercial, and recreational importance of fishing activities
shall be recognized and protected.
NOAA maintains that the project is consistent with the public access, recreation, and fishing
policies of the Coastal Act, stating that:
As noted above, SOCAL-10 will explicitly seek to avoid areas of other human activities
for our own experimental purposes and data interpretation. Additionally, most fish
have hearing ranges limited to the very low frequencies and the mid-frequency sound
transmissions in SOCAL-10 are likely to be inaudible to them. As such, we expect that
our activities will have very limited or no impact on any commercial or recreational
fishing activities.
SOCAL-10 will strive to work in areas as far away from recreational fishing, diving,
whale-watching, etc. as possible, as well as the high volumes of noisy commercial
shipping in some areas. This is largely to reduce complications in interpreting control
and experimental data during exposure studies from other nearby human activities.
However, in regard to these provisions, it will have the ancillary benefit of greatly
reducing the extent to which our activities may affect these economically and socially
important human activities. For much of the project, we will be operating from a
commercial diving boat operated from Santa Barbara who will clearly be familiar with
recreational diving and fishing operations in the areas we will be working, which
should increase our ability to avoid areas of higher human use for these purposes.
Finally, while we have proposed to operate as close as 1nm from shore (but no closer
than 3nm within the Channel Islands National Marine Sanctuary), we expect to
generally be much further out to sea based on the expected distribution of animals from
our most likely focal species. This will (to some extent) limit our interactions with some
water-oriented recreation activities, particularly recreational diving.
Concerning potential effects from equipment or debris, NOAA states:
Finally, we were asked to address whether SOCAL-10 activities would result in any
equipment/debris left in the marine environment following our activities. Most of our
research will involve the deployment of archival acoustic tags attached with suction
cups that must be retrieved for the data to be obtained. Thus, we will be very motivated
to re-acquire these small devices once they detach from the animals with all of the data
on their movement, vocal behavior, and sounds to which they were exposed locked
inside them. However, there is a very small chance (our tagging team has a near
perfect record of retrieval) that some of these devices could be lost. While on the
SCORE range near San Clemente we will have the benefit of the U.S. Navy hydrophone
array (bottom-mounted) for acoustically-tracking marine mammals. In other areas we
will not have this luxury and, in some cases, do plan on deploying remote, expendable,
sonobuoys for acoustic monitoring in support of our activities. While these devices are
commonly deployed and rarely retrieved in other operations, we will make efforts to
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retrieve and dispose of these devices, as possible. Additionally, we have informed the
Channel Islands National Marine Sanctuary that we would not deploy sonobuoys
within the boundaries of the Sanctuary.
The Commission agrees that with these commitments the research will not adversely affect
fishing, recreational boating, or diving. The Commission therefore concludes that the project
is consistent with the commercial and recreational fishing, recreational boating and diving, and
public access policies Sections 30234, 30234.5, 30210 and 30220) of the Coastal Act.
IV. SUBSTANTIVE FILE DOCUMENTS:
1. NOAA Consistency Determination, SOCAL-10 Research.
2. NMFS Scientific Research Permit Application (#14534).
3. Supplemental Information for NMFS permit #14534.
4. SOCAL-10 Draft Environmental Assessment.
5. Woods Hole Oceanographic Institute Institutional Animal Care and Use Committee
Application for SOCAL-10.
6. SOCAL-10 Public Summary (1-page and 6-page simple summary and FAQs).
7. SOCAL-10 Detailed Public Summary.
8. SOCAL-10 presentation .pdf presented to the CCC on 13 May.
9. Behavioral Response Studies BRS-07-08 (Bahamas) and MED-09 (Mediterranean).
10. “Addressing the Effects of Human-Generated Sound on Marine Life: An Integrated
Research Plan for U.S. federal agencies. Interagency Task Force on Anthropogenic
Sound and the Marine Environment of the Joint Subcommittee on Ocean Science and
Technology. Washington, DC.” (Southall, B., Berkson, J., Bowen, D., Brake, R.,
Eckman, J., Field, J., Gisiner, R., Gregerson, S., Lang, W., Lewandoski, J., Wilson, J.,
and Winokur, R. 2009).
11. U.S Navy Consistency Determinations CD-049-08 and CD-086-06 (Navy SOCAL
Training Exercises), CD-109-98 (Navy Advanced Deployable System (ADS) Ocean
Tests), CD-95-97 and CD-153-97 (Navy, Low-Frequency Active (LFA) Sonar
Research, Phases I and II), CD-2-01 (Navy Point Mugu Sea Range testing and training
activities), and CD-37-06 (Navy Monterey Bay (MB) 06).
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12. USGS Seismic Survey Consistency Determinations No. CD-14-02, CD-16-00 and
CD-32-99.
13. NOAA/NMFS Consistency Determination No. CD-102-99 (Pulsed Power Tests).
14. Scripps Institution of Oceanography Consistency Certification CC-110-94/Coastal
Development Permit Application 3-95-40, Acoustic Thermometry of Ocean Climate
(ATOC) Project and Marine Mammal Research Program (MMRP).
15. Marine Mammal Populations and Ocean Noise: Determining When Noise Causes
Biologically Significant Effects, National Research Council, Committee on
Characterizing Biologically Significant Marine Mammal Behavior, Ocean Studies
Board, 2005.
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