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Papahanaumokuakea Marine National Monument
RESEARCH Permit Application

NOTE: This Permit Application (and associated Instructions) are to propose activities to be
conducted in the Papahanaumokudakea Marine National Monument. The Co-Trustees are
required to determine that issuing the requested permit is compatible with the findings of
Presidential Proclamation 8031. Within this Application, provide all information that you
believe will assist the Co-Trustees in determining how your proposed activities are compatible
with the conservation and management of the natural, historic, and cultural resources of the
Papahanaumokuakea Marine National Monument (Monument).

ADDITIONAL IMPORTANT INFORMATION:

e Any or all of the information within this application may be posted to the
Monument website informing the public on projects proposed to occur in the
Monument.

e In addition to the permit application, the Applicant must either download the
Monument Compliance Information Sheet from the Monument website OR request
a hard copy from the Monument Permit Coordinator (contact information below).
The Monument Compliance Information Sheet must be submitted to the Monument
Permit Coordinator after initial application consultation.

e Issuance of a Monument permit is dependent upon the completion and review of the
application and Compliance Information Sheet.

INCOMPLETE APPLICATIONS WILL NOT BE CONSIDERED
Send Permit Applications to:

Papahanaumokuakea Marine National Monument Permit Coordinator
6600 Kalaniana'ole Hwy. # 300

Honolulu, HI 96825

nwhipermit@noaa.gov

PHONE: (808) 397-2660  FAX: (808) 397-2662

SUBMITTAL VIA ELECTRONIC MAIL IS PREFERRED BUT NOT REQUIRED. FOR
ADDITIONAL SUBMITTAL INSTRUCTIONS, SEE THE LAST PAGE.
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Papahanaumokuiakea Marine National Monument
Permit Application Cover Sheet

This Permit Application Cover Sheet is intended to provide summary information and status to
the public on permit applications for activities proposed to be conducted in the
Papahanaumokuakea Marine National Monument. While a permit application has been received,
it has not been fully reviewed nor approved by the Monument Management Board to date. The
Monument permit process also ensures that all environmental reviews are conducted prior to the
issuance of a Monument permit.

Summary Information
Applicant Name: Kelley Elliott
Affiliation: NOAA Office of Ocean Exploration and Research (OER)

Permit Category: Research

Proposed Activity Dates: July 1 through September 30, 2015. At the present time, four
cruises are tentatively scheduled for the Hawaii/Johnston Atoll area: July 3 - July 24;
July 31 - August 22; August 28 - September 3; and September 7 - September 30, 2015.
These exact dates may shift slightly, but within the July - September timeframe.
Proposed Method of Entry (Vessel/Plane): Vessel, NOAA Ship Okeanos Explorer
Proposed Locations:

Cruise 1 (multibeam mapping): Waters deeper than 250 m around Middle Bank, Nihoa,
Westpac Bank, Twin Banks, Keoea Seamount, Necker, and French Frigate Shoals.

Cruises 2 & 4 (multibeam mapping and ROV): Potential mapping and dive sites include
waters deeper than 250 m around Middle Bank, Nihoa, Westpac Bank, Twin Banks,
Keoea Seamount, Necker, French Frigate Shoals, Rogatien Banks (all), Gardner
Pinnacles, Maro Reef, Laysan, North Hampton Seamounts, Kaiuli Seamount, Pioneer
Bank, Lisianski, Bank 9, Pearl & Hermes, Gambia Shoals, and 4 unnamed seamounts
south and east of Pearl & Hermes.

Cruise 3 will not be within PMNM.

Estimated number of individuals (including Applicant) to be covered under this permit:
60 (20 rotating scientists/technicians on 3 expedition legs)

Estimated number of days in the Monument: 50

Description of proposed activities: (complete these sentences):

a.) The proposed activity would...
1) conduct additional multibeam and single beam mapping in PMNM where gaps are
present in the existing coverage, 2) deploy a remotely operated vehicle (the Deep
Discoverer ROV) to investigate the diversity and composition of important high density
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deepwater communities in the monument, 3) use a sub-bottom profiler to obtain data to
provide additional insight into the geologic history of PMNM's banks and seamounts, 4)
conduct CTD casts at selected sites to collect water column data (i.e., temperature,
salinity, dissolved oxygen, pCO2, and sound velocity), 5) deploy expendable
bathythermographs (XBTs) at sites selected each day to acquired sound velocity data
for calibration of the multibeam sonars.

b.) To accomplish this activity we would ....
use NOAA Ship Okeanos Explorer (EX) as the platform for all of the above activities.
The first of the three proposed cruises will involve multibeam sonar mapping between
the eastern end of the monument at Middle Bank and the west side of Necker. This
was not a focus area during the 2014 R/V Falkor cruises. Existing gaps in the 250-4000
m depth zone will be mapped using the EX's EM302 multibeam sonar, which is the
same type of system used on the Falkor. The ship will map in this area for 6-8 days
before exiting the monument south of Necker in transit to the Johnston Atoll Marine
National Monument (PRIMNM).

The second and third cruises will involve the daily deployment of the Deep Discoverer
ROV. Each ROV dive will be approximately 8 hrs long, followed by 16 hrs of transit to
the next dive site. Multibeam sonar mapping will take place during the transits to
continue to build upon previous mapping surveys. A split-beam sonar and subbottom
profiler sonar are operated simultaneously with the multibeam. The multibeam is used
to map broad swaths for bathymetry and water column feature detection (e.g. gaseous
seeps), the split-beam gathers calibrated target strength measurements of biology in the
water column and acts as a seafloor depth sounder, and the sub-bottom profiler
provides data useful for interpreting sub-seafloor geology. During mapping operations,
XBTs will be deployed every 4-6 hours (resulting in deployment of 106 to 218 XBTs
total during the project period) or as needed to obtain accurate sound velocity profiles.
The profiles are used to regularly re-calibrate the multibeam systems necessitated by
constantly changing water column conditions. Routine re-calibration ensures accurate
bathymetric data at every mapping site. ROV targets include seamount summits and
flanks, rift zone ridges, drowned reef terraces, guyots (i.e., flat topped tablemounts), a
submerged crater, submarine canyons, and other types of topography where high
density deep water coral and sponge communities are likely to occur. All mapping and
ROV work is proposed in water depths of 250m and deeper. CTD casts will also take
place between ROV dives at selected sites where collecting the data is considered
important to understanding the physical or chemical properties of the overlying water
column.

ROV dives will be the primary focus of our operations within the monument. The
purpose of many of the dives will be to investigate habitats identified during previous
mapping expeditions (e.g. R/V Falkor, R/V Kilo Moana) where high density coral and
sponge communities are likely to be present.

RESEARCH 3



Papahanaumokuakea Marine National Monument
Permit Application - Research

OMB Control # 0648-0548

Page 4 of 32

c.) This activity would help the Monument by ...
taking the next major step in baseline characterization of deepwater areas within the
monument. The acquisition of high-resolution seafloor mapping data is an essential
precursor to making significant biological, geological, archaeological and oceanographic
discoveries in the monument. To date, six dedicated mapping cruises have taken place
in the monument (Kilo Moana 0206; Hi'ialakai 0501, 0508, and 0610; Falkor
140307,140502). The Falkor cruises were the first and only dedicated mapping
expeditions since 2002. Though the Okeanos Explorer cruises will collect additional
multibeam data to supplement previous work, the biggest benefit will be the high
resolution video data collected with the ship's ROV systems. These dives will be the
next step in a baseline habitat characterization and provide the first ever look at the
deep water communities below 2,000 m. The dives will enable scientists and managers
to have a better understanding of the diversity and distribution of deepwater habitats.
We intend a subset of dives to occur adjacent to areas previously surveyed during
submersibles, ROVs, and technical diving studies. Combining the datasets will allow a
greater understanding of the vertical distribution of biota.

These data are both expensive and difficult to acquire in remote regions such as
PMNM. A large research vessel and ROV generally cost ~$42,000/day. The estimated
cost of all three cruises is slightly under $2 million. While a final decision has not been
reached regarding the exact allotment of ship days between PMNM and JAMNM, a
significant portion will be spent within PMNM, at a minimum cost to the monument.

In addition, the ROV cruises will likely provide tremendous education and outreach
opportunities for PMNM. Due to high speed ship-to-shore satellite communications,
anyone with an internet connection will be able to watch the ROV video and listen to the
scientific dialogue in real time.

Other information or background:

The exploration involves non-invasive sonar and ROV surveys. To date, our office has
a no physical sampling policy associated with ROV operations. However, due to high
interest by several NOAA and academic scientists and managers, we request the permit
include a provision to collect a small number of rock samples and biological voucher
specimens at specific locations using the ROV manipulator. Okeanos Explorer is
equipped with an EM302 multibeam sonar, EK60 single beam sonar, and Knudsen
3260 sub-bottom profiler. This is the same multibeam sonar that the R/V Falkor used in
the monument last spring, and the same single beam sonar on NOAA Ship Oscar Elton
Sette.

In addition, more details for each cruise is provided below:
. EX1504 Leg | - CAPSTONE NWHI & Johnston Exploration (7/3 — 7/24): Mapping

cruise to address remaining priority areas in PMNM, and the majority of work in the
vicinity of Johnston Atoll PRIMNM.
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. EX1504 Leg Il - CAPSTONE NWHI Exploration (7/31 — 8/22): A telepresence-
enabled ROV cruise with full shore-based science participation focused on priority
targets within PMNM.

. EX1504 Leg Il - CAPSTONE Main Hawaiian Islands and Shepherd Seamount
(8/28 - 9/3): Seven day NMFS supported telepresence-enabled ROV cruise with shore-
based science participation around the Main Hawaiian Islands and Geologists
Seamounts. We do not plan to work in PMNM during this cruise.

. EX1504 Leg IV — CAPSTONE NWHI & Johnston Exploration (9/7 — 9/30): A
telepresence-enabled ROV cruise with full shore-based science participation. Conduct
dives during transit into PMNM then move south to vicinity of Johnston Atoll PRIMNM.
Significant ROV work will be conducted around Johnston before working back to
Honolulu through PMNM.
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Section A - Applicant Information

1. Applicant
Name (last, first, middle initial): Elliott, Kelley

Title: Field Operations Lead for NOAA Office of Ocean Exploration and Research
(OER)

la. Intended field Principal Investigator (See instructions for more information):
Christopher Kelley

2. Mailing address (street/P.O. box, city, state, country, zip): Hawaii Undersea Research
Laboratory,

For students, major professor’s name, telephone and email address: n/a

3. Affiliation (institution/agency/organization directly related to the proposed project):
National Oceanic and Atmospheric Administration/Office of Oceanic and Atmospheric
Research/ Office of Ocean Exploration and Research

4. Additional persons to be covered by permit. List all personnel roles and names (if
known at time of application) here (e.g. John Doe, Research Diver; Jane Doe, Field
Technician):

Kelley Elliott, Expedition Coordinator, Office of Ocean Exploration and Research (OER),

Brian Kennedy, Expedition Coordinator, Office of Ocean Exploration and Research

©oeR), I

John McDonough, Expedition Coordinator, Office of Ocean Exploration and Research
(OER),
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Jeremy Potter, Expedition Coordinator, Office of Ocean Exploration and Research

(ocR), I

Elizabeth "Meme" Lobecker, Multibeam mapping team, Office of Ocean Exploration and
Research (OER),

Derek Sowers, Multibeam mapping team, Office of Ocean Exploration and Research
(OER)

Lindsay McKenna, Multibeam mapping team, Office of Ocean Exploration and
Research (OER),

Multiple TBDs, Multibeam processing team

David Lovalvo, ROV Team Lead, Office of Ocean Exploration and Research (OER),

Brian Bingham, ROV Engineer, University of Hawaii (UH) |G

Multiple TBDs, ROV Engineers

Brendan Reser, Data Manager, Office of Ocean Exploration and Research (OER),

Jared Drewniak, Telepresence Engineer, Office of Ocean Exploration and Research

gy

Daniel Wagner, Science Team, Papahanaumokuakea Marine National Monument
(PMNM),

Michael Parke, Science Team and Point of Contact for NMFS Science Priorities, Pacific

Island Fisheries Science Center (PIFSC), || GGG
Frank Parrish, Science Team, Pacific Island Fisheries Science Center (PIFSC),
Eric Breuer, Science Team, Pacific Island Fisheries Science Center (PIFSC),

Frank Cantelas, Science Team, Office of Ocean Exploration and Research (OER),

Multiple TBDs, Science Team
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Section B: Project Information

5a. Project location(s): Ocean Based

X Nihoa Island [ ] Land-based [ ] Shallow water ~ [X] Deep water
X] Necker Island (Mokumanamana) [_] Land-based [ ] Shallow water X] Deep water
X] French Frigate Shoals [ ] Land-based [ ] Shallow water ~ [X] Deep water
X] Gardner Pinnacles [ ] Land-based [ ] Shallow water ~ [X] Deep water
X] Maro Reef

X Laysan Island [ ] Land-based [ ] Shallow water X] Deep water
X Lisianski Island, Neva Shoal [ ] Land-based [ ] Shallow water ~ [X] Deep water
[X] Pearl and Hermes Atoll [ ] Land-based [ ] Shallow water ~ [X] Deep water
X] Midway Atoll [ ] Land-based [ ] Shallow water ~ [X] Deep water
X] Kure Atoll [ ] Land-based [ ] Shallow water ~ [X] Deep water
X] Other

[ ] Remaining ashore on any island or atoll (with the exception of Midway & Kure Atolls and
Field Camp staff on other islands/atolls) between sunset and sunrise.

NOTE: There is a fee schedule for people visiting Midway Atoll National Wildlife Refuge via
vessel and aircraft.

Location Description:

All mapping and ROV operations are expected to be in depths of 250m and deeper, and
will not include work within state waters. Permission to conduct CTD rosette operations
in state waters is being requested. At the preparation of this application, the first
mapping cruise will target Necker to the southern boundary of PMNM, with the majority
of the time spent around Necker to fill gaps in its existing multibeam coverage. ROV
targets have not been finalized but sites presently under consideration include the major
deep rift zone ridges off southeast Pearl & Hermes, Pioneer Bank, East Northampton
seamount, southeast Maro and the northern side of St Rogatien Banks. Other targets
include the "large 3,000 m deep crater east of Maro, the larger flank failure block north
of Maro, Bank 9, the deep 200 m high drowned reef terrace edge north of Gardner
pinnacles, the deep unnamed guyot and adjacent deep seamount east of Pearl &
Hermes, and the channel between Pioneer and Lisianski. We request flexibility in
selecting the other sites in the southern half of PMNM. These are secondary sites
intended to provide a daily 8 hrs of ROV real time video during the transits to and from
higher priority sites in the northern half of the monument. As often as is operationally
feasible, ROV dives are conducted between 8 am and 5 pm in order to make the real
time video feed as convenient as possible for viewers on shore.

5b. Check all applicable regulated activities proposed to be conducted in the Monument:

X] Removing, moving, taking, harvesting, possessing, injuring, disturbing, or damaging any
living or nonliving Monument resource
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X Drilling into, dredging, or otherwise altering the submerged lands other than by anchoring a

vessel; or constructing, placing, or abandoning any structure, material, or other matter on the
submerged lands

[ ] Anchoring a vessel

[ ] Deserting a vessel aground, at anchor, or adrift

IX] Discharging or depositing any material or matter into the Monument

X Touching coral, living or dead

[ ] Possessing fishing gear except when stowed and not available for immediate use during
passage without interruption through the Monument

[_] Attracting any living Monument resource

[ ] Sustenance fishing (Federal waters only, outside of Special Preservation Areas, Ecological
Reserves and Special Management Areas)

[ ] Subsistence fishing (State waters only)

[ ] Swimming, snorkeling, or closed or open circuit SCUBA diving within any Special
Preservation Area or Midway Atoll Special Management Area

RESEARCH
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6. Purpose/Need/Scope State purpose of proposed activities:

The overarching goal of the project is to extend and improve the understanding of the
distribution and diversity of deepwater habitats within the Monument. Data and
information from the cruises will build on the recent Falkor work and provide a
foundation of critical environmental intelligence - timely actionable data and information
products - to improve management and spur further exploration and research. NOAA
priorities for the work include a combination of science, education, outreach, and open
data objectives that will support management decisions at multiple levels. The effort
also serves as an opportunity to highlight the unigueness and importance of this
national symbol of ocean conservation.

The acquisition of high-resolution seafloor mapping data is an essential precursor to
making significant biological, geological, archaeological and oceanographic discoveries
in the monument. The Okeanos Explorer cruises will collect seafloor mapping data to
supplement previous work. These maps form the basis for selecting ROV dive targets.
ROV cruises would take the next major step in baseline habitat characterization by
using the ROV system to visually investigate unkown and little known deep water
habitats within the monument identified as priority by scientists and managers, including
providing the first ever look at deep water communities living below 2,000 m. CTD casts
may be conducted to collect additional information about the physical and chemical
properties of the water column, including at sites of interest identified from mapping and
ROV investigation.

The information and data generated by this project will directly contribute to a better
understanding of the deep water habitats, ecosystems and geologic history of the NWHI
by providing PMNM basic information about the about the rich and unique biological
resources and habitats of this region. It is this understanding that provides continuous
support for the monument and its protection of these resources.

MAPPING

NOAA Ship Okeanos Explorer has three scientific sonars that are configured to operate
simultaneously without interference: a 30 kHz multibeam system, 18 kHz split-beam
fisheries sonar, and 3.5 kHz chirp sub-bottom profiler sonar. The multibeam is used to
map broad swaths for bathymetry and water column feature detection (e.g. gaseous
seeps), the split-beam gathers calibrated target strength measurements of biology in the
water column and acts as a seafloor depth sounder, and the sub-bottom profiler
provides data useful for interpreting sub-seafloor geology. All of these systems are
routinely used by this exploration vessel and have provided invaluable scientific data for
marine researchers and managers, including numerous National Marine Sanctuaries.

Multibeam:

Multibeam sonar mapping will be conducted in areas of PMNM where gaps are present
in the existing coverage, or the existing data is poor quality. Multibeam mapping will
also take place during the transits to and from sites where other operations will be

RESEARCH 11



Papahanaumokuakea Marine National Monument
Permit Application - Research

OMB Control # 0648-0548

Page 12 of 32

conducted, and planned to continue to build upon previous mapping surveys as much
as feasible. Multibeam sonar data will produce high-resolution bathymetry and acoustic
backscatter maps. These maps will provide critical baseline information to scientists and
resource managers interested in identifying and expanding our understanding of the
important biological habitats and ecological connections in the Monument, and the
geology of the NWHI. Additionally, the data collected will help scientists better
understand the size and character of seafloor habitats in the area, allowing for improved
targeting of future exploration and research, including the selection of sites for further
investigation with a ROV.

Expendable bathythermographs (XBT):

During multibeam operations, XBTs are deployed every 4-6 hours or as needed to
obtain accurate sound velocity profiles. The profiles are used to regularly re-calibrate
the multibeam systems necessitated by constantly changing water column conditions.
Routine re-calibration ensures accurate bathymetric data at every mapping site.

Single Beam and Split Beam Sonar:

The single beam is used to collect information about the water column, such as at gas
plume or seep sites, and to obtain information about biomass. The EK60 split-beam
sonar is used as a quantitative scientific echosounder to identify water column acoustic
reflectors - typically biological scattering layers, fish, or gas bubbles — providing
additional information about water column characteristics and anomalies. Fishery
scientists have developed methods to analyze EK60 data to support fish stock
assessment (e.g. Atlantic herring, pollock, capelin) and to predict hot spots of large fish
in coral reefs. Split beam sonars are also being used to help develop "acoustic
signatures" of different marine species, which will greatly enhance existing efforts to
assess abundance, distribution, and behavior using remote sensing methods.

Sub Bottom Profiler:

The primary purpose of this sonar is to provide echogram images of surficial geological
sediment layers underneath the seafloor to a maximum depth of about 80 meters below
the surface. The Sub Bottom Profiler is normally operated to provide information about
the sedimentary features and the bottom topography that is simultaneously being
mapped by the multibeam sonar. The data generated by this sonar is fundamental in
helping geologists interpret the shallow geology of the seafloor. Collecting this data
within the Monument will provide greatly improved insights into the geology of the
region, and supplement existing magnetometer and gravity measurements obtained by
other vessels. If only limited sub-bottom operations are allowed, the profiler would be
used at selected sites to provide additional insight into the geologic history of PMNMs
banks and seamounts.

ROV OPERATIONS:

The purpose of conducting ROV operations is to conduct interdisciplinary site
characterization at priority targets in the Monument. Interdisciplinary site
characterization would be achieved by visually surveying priority targets while
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simultaneously acquiring environmental data with in situ sensors mounted on the ROVs
(CTD and DO). ROV targets include seamount summits and flanks, rift zone ridges,
drowned reef terraces, guyots (i.e., flat topped tablemounts), a submerged crater,
submarine canyons, and other types of topography where high density deep water coral
and sponge communities are likely to occur. The combined dives will enable scientists
and managers to have a better understanding of the diversity and distribution of deep
water habitats in the Monument, and should contribute to enhanced protection of these
resources. The ROVs 6000m depth capability puts areas of the Monument within reach
that have never been seen before.

ROV Sampling:

Although there are currently no plans to collect rock or biological specimens on either
ROV cruise, we would like to have the option available through this permit. If collecting
is carried out, only very selective specimen collections with the ROV that have the
potential to contribute significant scientific discoveries are requested under this permit.
These would be limited to two rock samples per dive, each of which will have either no
or a minimal amount of attached organisms, and no more than five biological specimens
per dive, suspected of being new species or new records for Hawaiian waters. Any
sample collection activity would meet PMNM's policy for voucher specimen collections.

Ultra Short Base Line Acoustic Navigation (USBL):

The Tracklink TLLOOOOMA system is used to track and record the position of the ROVs
during the course of a dive. Integration of this relative position information with the
surface ship position as determined by GPS allows the calculation of the position of the
ROV on the seafloor. In this way, observations made by the ROV can be geo-
referenced to standard lattitude, longitude and depth coordinates.

CTD CASTS:

Site characterization involves detailed exploration of a specific site or region, including
taking measurements of chemical and physical seawater properties. CTD casts would
be conducted at selected sites to collect data of the chemical and physical properties of
the water column (i.e., temperature, salinity, dissolved oxygen, pCO2, and sound
velocity). This may include locations where ROV dives are conducted to allow for an
improved understanding of the environmental conditions by measuring the physical or
chemical properties of the water column overlying or hosting a particular habitat.

*Considering the purpose of the proposed activities, do you intend to film / photograph federally
protected species?  Yes[ ] No[X

For a list of terrestrial species protected under the Endangered Species Act visit:
http://www.fws.gov/endangered/
For a list of marine species protected under the Endangered Species Act visit:
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http://www.nmfs.noaa.gov/pr/species/esa/
For information about species protected under the Marine Mammal Protection Act visit:
http://www.nmfs.noaa.gov/pr/laws/mmpa/

7. Answer the Findings below by providing information that you believe will assist the Co-
Trustees in determining how your proposed activities are compatible with the conservation
and management of the natural, historic, and cultural resources of the Monument:

The Findings are as follows:

a. How can the activity be conducted with adequate safeguards for the cultural, natural and
historic resources and ecological integrity of the Monument?

This is a very low impact project that only involves collecting mapping, video, and
sensor data. Although there are currently no plans to collect rock or biological
specimens on either ROV cruise, we would like to have the option available through this
permit. If collecting is carried out, the ROV manipulator will be used for very selective
sampling that minimally effects the the nearby seafloor and fauna. We request
permission to collect a maximum of 2 rock samples per dive, each of which will have
either no or a minimal amount of attached organisms. We request a maximum of 5
voucher specimens of corals and sponges per dive. Only biological specimens
suspected of being new species or new records for Hawaiian waters will be targeted.
Mapping information will be collected with a single-beam sonar (the same system as on
NOAA Ship Oscar Elton Sette), sub-bottom profiler and EM 302 multibeam sonar (the
same system as on R/V Falkor).

ROVs and CTDs - Video and sensor data will be collected with deepwater ROVs.
Sensor data will also be collected if CTD casts are performed. ROV operations will
typically take place within several meters of the seafloor, and are conducted in a way to
minimize seafloor disturbances. On occasion, the ROV is set down on the seafloor in
order to acquire very close imagery of habitats or features of interest. Common
procedure includes visually scanning the seafloor to ensure the area the ROV is set on
does not include corals or other animals, however some animals may reside beneath
the sediment or may be too small to see. The ROV also has a temperature probe that
may be shallowly inserted into the seafloor sediment to measure the depth or
temperature of features of interest. Finally, though we try to prevent any unnecessary
seafloor disturbance, it is likely that at some point the ROV will inadvertently touch some
benthic fauna (e.g., sea whip) or that water moving through the ROV thrusters will stir
up small amounts of seafloor sediment. Any disturbance would likely be similar to that
seen during normal near bottom SCUBA dives.

Given the minor and short-term durations of potential impact, we expect ROV

operations will have no significant effect on the cultural, natural, and historic resources
and ecological integrity of the monument.
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XBTs - XBTs are deployed to obtain sound velocity profiles. The profiles are required to
calibrate the multi-beam system and ensure accurate bathymetric mapping. The XBT
type is the Deep Blue probe produced by Lockheed Martin Sippican. A single Deep
Blue XBT is 8.5 in. length x 2 in. width and weighs 2.53 Ibs. It consists of a plastic
spool, hair thin copper wire (< 1mm width), zinc weight, thermistor (comprised of two
short wires (< 8.5 in. length)) and is contained in a clear plastic housing. The Deep Blue
XBT contains no chemical solutions. During the Okeanos Leg 1 dedicated mapping
cruise, XBTs will likely need to be deployed once every 4-6 hours to ensure accurate
bathymetric data collection (resulting in 4-6 total XBT deployments in a 24-hour period,
and an estimated 28 to 120 XBTs during the duration of the mapping cruise). The low
estimate is based on the possibility that much of the mapping leg may actually be spent
outside of the monument. During the two planned ROV expeditions, mapping
operations would be conducted mainly at night in transit to the next dive location,
resulting in a total of 2 XBT deployments in a 24-hour period, or an estimated 78 to 98
XBTs during the duration of the two ROV cruises. While CTD casts every 4-6 hours are
an alternative method to obtain sound velocity profiles, the ship must interrupt survey
operations for approximately 3.5 hours to conduct a single cast in 3000-6000 meters of
water. The impact would be highly detrimental and cost prohibitive in terms of efficient
use of ship time for mapping. Assuming we would need 106-218 sound velocity profiles,
and given that the ship can map 10,000 sq. km in 4.7 days at depths between 3000-
6000 m, conducting CTD casts instead of XBTs would reduce the seafloor area mapped
during the three legs by 30,000-68,000 square km (an area roughly the size of the land
mass of HI, or twice the size of HI, respectively). This is the reason XBT deployments
are requested.

The very fine wire connecting the XBT probe to the ship is extremely easy to break by
hand once the probe reaches maximum depth. The minimal tensile strength of the wire
should represent a minimal entanglement risk for species of concern. The potential for
XBT deployments to impact ESA-listed species was the topic of an informal consultation
request from the Monument to NMFS during the permit review for the Falkor
expeditions. The Monument's determination was that the Falkor's use of XBTs may
affect, but is not likely to adversely affect, Hawaiian monk seals, green sea turtles,
hawksbill sea turtles, leatherback sea turtles, olive ridley sea turtles, North Pacific
loggerhead sea turtles, MHI Insular false killer whales, humpback whales, sperm
whales, fin whales, blue whales, sei whales, and north pacific right whales. We expect
the same determination would be made with respect to the deployment of XBTs by the
Okeanos Explorer.

Mapping - We expect that mapping operations will have no effect on the cultural,
natural, and historic resources and ecological integrity of the monument. Multibeam
mapping has already taken place in the Monument with no detected effects on the
Monument resources. We expect all mapping will take place in deep water and at
considerable distance from emergent land. NOAA Ship Okeanos Explorer has three
scientific sonars that are configured to operate simultaneously without interference: a 30
kHz multibeam system, 18 kHz split-beam fisheries sonar, and 3.5 kHz chirp sub-
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bottom profiler sonar. The multibeam is used to map broad swaths for bathymetry and
water column feature detection (e.g. gaseous seeps), the split-beam gathers calibrated
target strength measurements of biology in the water column and acts as a seafloor
depth sounder, and the sub-bottom profiler provides data useful for interpreting sub-
seafloor geology. All of these systems are routinely used by this exploration vessel and
have provided invaluable scientific data for marine researchers and managers, including
numerous National Marine Sanctuaries. Each of these sonar systems is described
separately in the sections below. An assessment of potential impacts on marine
mammals using best available information is then provided along with proposed
safeguards to reduce any potential impacts.

Kongsberg EM302 Multibeam Sonar:
The following are specifications for the multibeam system that will be used during this
project:

The specifications of the Kongsberg EM302 system are:

Operating frEQUENCY ........ooiiiieeeeiirie e ettt r s e e e e e e e e e e e e eeeeeeeresrnnnnes 30 kHz
DEPIN FANGE .. 10-7000 m
Swath Width ... 5.5xDepth, to approx 8 km
PUISE TOMMIS. ..t CW and FM chirp
Swath ProfileS Per PING ...oeeeeeeeieieeir e e e e e e lor2
Maximum Source Level (Deep CW Mode)..........cccceeennennn. 243 dB re 1 pPa @1m (RMS)
Pulse Duration (Deep CW MOUE)........uuuuuumuiiiiieeeeeeeieeeeeeeeiesainssss e e s aeeeeeaaseesesesnnnnnnnns 5ms
Pulse Duration (Extra Deep 1, FM MOAE).........uuuuuuiiiiiiiiiieieeieiieeeeeeieiei e 100 ms
Motion compensation:

e €= UL PP TURPPPPRT + 10 degrees
s PO e ———————————————————————— + 10 degrees
= RO e e e + 15 degrees
Yo 18] g o [T g Te T =11 =] ¢ o [ Equi-distant /equiangular
High resolution mode ... High Density processing
5 (o (=1 (o] o SIS U o] o1 12311 (o] o 1S >25dB
Suppression of sounding artefacts............cccccceeeenennn. 8 frequency coded transmit sectors
Beam focusing ...........ccceevvvvviiiinnnns On transmit (per sector) and on reception (dynamic)
Beamforming method ............ooeeiiiii s Time delay
GAIN CONMION ...ttt ettt e e e e e e e e e e e e e e s s aabbabeeees Automatic
Swath width control ....Manual or automatic, soundings intact when reduced swath width
Seabed imagery/sidescan SONAr IMAGE ........cccovveveeeueriiiiiiieeee e eeeeeeeeereeeeaennnnrnnas Standard
Water COluMN diSPIAY........cooiiiiiiiiii e Standard
1YV T = I o] o)1 (=T ox 1o ] o ISR Standard
Transmit array (deg)..........cccvevvevvevviiieennne........150 (across track) x 0.5 (along track)
Receive array (deg)... eertrrrne i e (@cross track) x 30 (along track)
Number of beams perswath PP PP o o
Maximum number of sounding per swath P 8

Maximum number of SWaths Per PING... ..o e e e e eaes 2

Maximum number of soundings Per PiNg........ccvvvieiieiie et ire e eneeen. ... 864
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Kongsberg EK60 Split-Beam Sonar:

The EKG60 is a split-beam sonar that is used extensively and routinely by NOAA, fishing
vessels, and international fisheries scientists as a quantitative scientific echosounder to
identify water column acoustic reflectors - typically biological scattering layers, fish, or
gas bubbles. It is a valuable tool for fisheries research because the backscatter
reflectance can be calibrated in order to obtain corrected target strength values for
features of interest within the ensonified area. Fishery scientists have developed
methods to analyze EK60 data to support fish stock assessment (e.g. Atlantic herring,
pollock, capelin) and to predict hot spots of large fish in coral reefs. Split beam sonars
are also being used to help develop "acoustic signatures" of different marine species,
which will greatly enhance existing efforts to assess abundance, distribution, and
behavior using remote sensing methods. This sonar is routinely utilized by NOAA's
Fishery Survey Vessels (Henry B. Bigelow, Oscar Dyson, Bell M. Shimada, Rueben
Lasker, Oscar Elton Sette). NOAA vessel Oscar Elton Sette routinely uses their EK60
within the Papahanaumokuakea Marine National Monument in support of science
missions (LT R. Wittam, personal communication, January 8, 2015). The following are
specifications for this system as used on the Okeanos Explorer:

* Operating frequency: 18 kHz

» Operational modes: Active

» Transmission power: Adjustable in steps

* Pulse Lengths: Adjustable

* Ping rate: adjustable

* Maximum ping rate: 20 pings / sec

* Receiver instantaneous dynamic range: 150 dB

Knudsen Chirp 3260 Sub-bottom Profiler (SBP) Sonar:

The primary purpose of this sonar is to provide echogram images of surficial geological
sediment layers underneath the seafloor to a maximum depth of about 80 meters below
the surface. The SBP is normally operated to provide information about the sedimentary
features and the bottom topography that is simultaneously being mapped by the
multibeam sonar. The data generated by this sonar is fundamental in helping geologists
interpret the shallow geology of the seafloor. Collecting this data within the Monument
will provide greatly improved insights into the geology of the region, and supplement
existing magnetometer and gravity measurements obtained by other vessels. The SBP
on the Okeanos is a 3.5 kHz 10kW installation. The pings from the SBP are directed
downward by a transducer mounted in the hull of the ship, forming a 27° cone. The
source power output varies with water depth from 50 watts in shallow water to 800 watts
in deep water, with power settings carefully monitored and adjusted appropriately during
operations. The nominal power output is 10 kilowatts (kW), but the actual maximum
radiated power is 3 kW or 222 dB re1 yPa *« m. Note this maximum source power is less
than that of the EM302 multibeam (243 dB re1 yPa *« m). The maximum ping duration is
up to 64 ms. The SBP is capable of reaching depths of 10,000 m at its highest power
and longest pulse length settings.
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This section will provide analysis of the potential effects of Okeanos Explorer's sonar
systems on sensitive marine life within the Monument.

We believe that Okeanos Explorer's multibeam system poses minimal risk to cetaceans
in the monument and provide the following analysis to support our contention. Given
that Okeanos Explorer uses one of the two multibeam systems on R/V Falkor, we have
excerpted - with minor revisions specific to the installation on the Okeanos - much of the
information from the Monument's ESA section 7 Initial letter to NMFS for the Falkor
work. There were no reports of impact to marine mammals during the Falkor cruises.
Please note that Okeanos Explorer only has an EM302 while Falkor has both an EM
302 and an EM 710. The EM302 on the Okeanos Explorer has a 0.5° transmit array
along-ship aperture compared to 1° on the Falkor. This makes the along track transmit
beam narrower, but increases the maximum source level by 6 dB. Given this slightly
different configuration, sound propogation model results from Dr. Xavier Lurton have
been updated and tailored for the EM302 sonar installation specifically used on the
Okeanos Explorer.

The multibeam emits very short high intensity sound pulses into the marine
environment. The effects on marine life from exposure to high intensity noise vary with
the frequency, intensity, and duration of the sound source, and the physiology and
hearing characteristics of the exposed animal. Exposure to very high levels of sound
can cause soft tissue injuries that could directly result in fatality. Exposure to lower
levels at frequencies within the animal's range of hearing may cause injury in the form of
permanent hearing damage, also referred to as permanent threshold shift (PTS).
Exposure to even lower levels may cause behavioral effects that include temporary
threshold shifts (TTS), temporarily masked communications and/or acoustic
environmental cues, alteration of ongoing behaviors, and areal avoidance.

The current NMFS threshold for the onset of PTS in cetaceans from exposure to in-
water sounds is = 180 dB re 1 microPa. The same threshold for pinnipeds is = 190 dB
re 1 microPa. Exposure to impulsive in-water sounds at = 160 dB re 1 microPa is the
threshold the onset of TTS and behavioral disturbance for all marine mammals,
whereas the same threshold for exposure to non-impulsive sound (continuous noise) is
=120 dB re 1 microPa. Because the sonar systems to be used in this action are
considered impulsive sources, the 160 dB re 1 microPa threshold for the onset of TTS
and behavioral disturbance would apply, and significant exposure above that level at a
frequency within the animal’s hearing range would be considered an adverse impact.

Accurately predicting the 160 dB re 1 microPa isopleth from any sound source is
difficult, but particularly so for multibeam sonar. Using the simplest example, that of an
unfocused, omni-directional single point source in unbounded homogenous water,
sound will disperse from the source in a spherical pattern. In this example, the equation
RL = SL — (20LogR + aR) estimates spherical spreading loss where RL = received

level; SL = source level; R = range in meters, and a is the absorption coefficient in water
as a function of frequency (Lurton & DeRuiter 2011). In addition to source level and
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frequency, the distance for which different decibel levels are experienced away from the
source is also dependent on a number of other factors that include density, salinity, and
the amount of suspended solids in the water. Detailed information on these naturally
occurring factors in the marine environment is rarely available and consequently they
are generally not considered in the equations. Assuming for the moment that the EM
302 system is a simple omni-directional point source, then the 180 dB and 160 dB re 1
microPa isopleths would fall at approximately 1,000 m and 2,800 m, respectively, based
on a a value of 6 dB/km (@30 kHz) as computed from representative CTD casts of local
oceanographic conditions in the vicinity of PNMN.

Multibeam systems are not simple omni-directional point sources but rather are focused
sonar arrays that use “selective angular directivity” and furthermore transmit “very short
pulses at limited ping rates” (Lurton & DeRuiter 2011). These two characteristics of this
type of sonar decrease the potential sound exposure level as well as decrease the
probability of the animals being subjected to TTS threshold intensity levels. Figure 1
provides diagrams excerpted from Lurton & DeRuiter (2011) showing the generalized
ensonification volume of a multibeam sonar system from both horizontal (Fig 1a) and
overhead (Fig. 1b) prospectives. Fig 1b also provides the variables used to estimate
the exposure time of a stationary animal as the ship passes on its survey track. The
exposure time can be estimated by @R/V where @ is the longitudinal transmitting lobe
aperture in radians, R is the range from the source to the animal, and V is the speed of
the ship. The aperture of the EM 302 on the Okeano is 0.5° but since it would operate
in dual swath mode in shallower water it will be conservatively treated as 1° (same as
the Falkor), yielding a @ value of 0.02 radians. The ship will be mapping at 8 knots
(4.116 m/s). At 200m distance, the exposure times for a stationary animal caught in the
ensonification plane of the EM 302 are therefore calculated to be 1 second. This
exposure time increases linearly with R so that at 1000 m distance, the exposure time
increases to 5 seconds.

Dr. Xavier Lurton (IFREMER) has recently created a simplified model of the specific
behavior of the Okeanos Explorer's EM302 system in terms of direct radiated level
inside the water. Model output graphics showing radiated sound transmission patterns
in the horizontal and vertical planes of the water column are provided in an attachment
to this permit (Case Study: Okeanos Explorer - EM 302 - Hawaii). This analysis
represents our best estimates of radiated sound levels given the current configuration of
the sonar. The assumptions behind the model are:

1) The Deep Mode of the EM302 was used (i.e., longest pulse length and highest power
-- Or worst case scenario).

2) The model uses the current best understanding of the directivity pattern of the sonar
that includes both the individual transducer directivity and the transmit sector beam
forming.

3) The model does not include any masking effects by the hull or gondola. The draft of
the transducer “gondola” on the Okeanos Explorer is 5.65 m below the water line. This
configuration causes a baffle effect from the gondola structure and the hull above, and
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further reduces the likelihood of direct ensonification of an animal on or near the
surface, especially a short distance away from the ship.

4) a value of 6 dB/km @ 30 kHz was used as a first-order approximation of the
absorption coefficient representative of oceanographic conditions in the vicinity of
PMNM.

Figure A shows horizontal plane (top-down) views of sound pressure levels at three
different receive depths within the water column directly below the transducer: 10m,
50m, and 200m. These figures demonstrate the remarkably narrow zone of
ensonification in the along-track direction. Figure B shows the across track radiation
pattern for the full water column below the EM302 transducer, with a zoom in of the
near surface region. The 160 and 180 dB/uPa isopleths are plotted to show ranges
from the sonar relevant to potential PTS and TTS impacts on cetaceans. In figure A,
note the difference in the 160 dB/pPa isopleth in the beam plane and elsewhere around
the ship. For all but this plane, the isopleth occurs at 400 m or less from the ship. For
animals directly within the beam plane, sound pressure levels drop below 160 dB/uPa
within 1500 m of the ship near the surface, and within 1800 m at a depth of 200 m.
Submerged animals more than 400 m from the ship that are caught in the ensonification
volume as the ship passes will be only briefly subjected to the elevated sound levels
occurring inside the transmitter beam pattern. Furthermore, the narrow fan-shaped
beam patterns of the Okeanos Explorer system provide ample possibilities for the
animals to quickly escape the sound. The only possible scenario for more extended
exposure would be if the animal were to suddenly start moving in the exact direction
and speed as the ship, which is unlikely. This very selective spatial pattern of the sound
radiation makes this configuration very different from seismic airgun sources
(omnidirectional) or military mid-frequency active sonars that are often directed
horizontally through the water column.

Transmit pulse forms and rates are yet two other differences that distinguish multibeam
sonar from other types of sonar and acoustic sources and further reduce their potential
threat to marine mammals. Sound is not transmitted continuously from these systems
but rather in extremely short pulses (i.e., pings). Ping durations obtained from the
EM302 manual (page 36) are very brief -- 0.7 to 5.0 milliseconds. The ping rate or in
other words, how frequently pings are emitted, is depth dependent and is provided for
different depths in tables 2 and 3 of the manual and show that at a depth of 400 m, the
ping rate is 30 pings/min, decreasing to 3.6/min at 4000 m. Another way of putting it is
that when the ship is mapping in 400 m of water, any submerged marine mammal
caught in the ensonification volume will be subjected to only a 0.7 millisecond ping
every 2 seconds. When the ship is mapping in 4,000 m of water, the mammal could
potentially hear a 5-40 millisecond ping every 17 seconds. The fore-aft width of the
ensonification volume at 200 m distance from the ship is approximately 4 meters.
Based on an 8 nm/hr mapping speed and using this width as an example, this distance
will be traversed by the ship in 1 second. Therefore, a submerged stationary marine
mammal 200m from the ship while it is surveying depths of 400 m should be subjected
to at most a single ping of 0.7 milliseconds of duration. If the encounter occurs where
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the water depth is 4,000 m, the chances are low that it will even be subjected to a single
ping.

Another consideration is the hearing range of the various species covered under the
ESA. As mentioned earlier, the EM 302 system is 30 kHz. Figure 4 provides a general
diagram of the hearing ranges of the various groups of marine mammals that was
originally presented as Fig 4.2-3 of the Southwest Fisheries Science Center’s Draft
Programmatic Environmental Assessment released in April, 2013. The figure was
modified to include only mammal groups under consideration for this review. The
frequency range of the EM 302 system was superimposed on the bars. The first
observation from this figure is that the system is not expected to produce sound audible
to the LF cetacean group (baleen whales or Mysticetes) whose hearing range is
believed to be below 30 kHz.

The second observation is that the system is also transmitting at the upper portion of
the pinniped hearing range. Together, these observations suggest that toothed whales
are likely to be the ESA group potentially most affected by the mapping activities.
Within monument waters, the sperm whale (Physeter macrocephalus) is the only
species of toothed whales that's ESA listed. One other species, the false killer whale
(Pseudorca crassidens) may be encountered during the transits to and from Honolulu
and the monument boundary. Observers will therefore pay particular attention to
spotting and avoiding these two species.

On December 23, 2013, NOAA released for public comment it's new “Draft Guidance
for Assessing the Effects of Anthropogenic Sound on Marine Mammals: Acoustic
Threshold Levels for Onset of Permanent and Temporary Threshold Shifts”. The
document is anticipated to be finalized winter 2015. Included are updated acoustic
threshold levels for the onset of both PTS and TTS that “will replace those currently in
use by NOAA.” The updates include PTS and TTS levels for both impulsive and non-
impulsive sound sources for 5 marine mammal functional hearing groups that include
low, mid, and high-frequency cetaceans, phociid pinnipeds, and otariid pinnipeds. In
addition, the updates include the addition of a second new metric for assessing acoustic
activities: PTS and TTS cumulative sound exposure level (SELcum) thresholds. These
thresholds are calculated with and without marine mammal auditory weighting functions.
Since SELcum is not as yet being used for ESA recommendations, we only examined
what the new sound intensity thresholds will be, now calculated as dBpeak values
instead of dBrms values. Tables 6a and 7 in that guidance document provide these
threshold values. TTS peak decibel levels range from 195 dB re 1 microPa for HF
cetaceans, 224 dB re 1 microPa for LF cetaceans, and 229 dB re 1 microPa for both
families of pinnipeds. While dBpeak (maximum value) is calculated differently than
dBrms, the rule of thumb is that the latter are generally 3 dB less than the former (Tom
Weber, pers comm and see Fig 5 below). These new TTS thresholds are based on the
most current science available and suggest that the Okeanos Explorer multibeam
system will not exceed these levels for any of the functional groups if they are further
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than 100 m from the ship at the surface and 300 m from the ship if diving directly below
the transducer.

The National Science Foundation’s 2011 document “Programmatic Environmental
Impact Statement/Overseas Environmental Impact Statement for Marine Seismic
Research Funded by the National Science Foundation or Conducted by the U.S.
Geological Survey” provides a detailed analysis of potential impacts of seismic,
multibeam, and sub-bottom sonars on sea turtles and marine mammals. Seismic
surveys have the most potential impact and are not proposed in this permit application.
The document evaluates deep water multibeam systems ranging from 12-95 kHz. The
EM302 operates at 30 kHz so falls within the frequency, source levels, pulse lengths
and beam widths evaluated by this report. The SBP on the Okeanos is of the same type
evaluated in the report. With respect to multibeam echosounders (MBES) and sub-
bottom profilers (SBP), the following direct excerpts are conclusions of this document
regarding the potential impact on sea turtles, mysticetes, odontocetes, and pinnepeds:

Sea Turtles:

“Operation of the MBES, SBP, or pingers is not expected to affect sea turtles, because
the associated frequency ranges are above the known hearing range of sea turtles. The
SBP operates at 3.5 kHz with a maximum source output of 222 dB re 1 yPa-m. Thus,
the frequency range of the SBP is outside the known detection range of sea turtles
based on available data. As a result, sea turtles are not expected to be capable of
hearing the higher frequency sounds produced by SBPs. Furthermore, the intermittent
and narrow downward-directed nature of the MBES and SBP as emitted from the
transiting seismic vessel would result in no more than one or two brief ping exposures.”

Mysticetes

“During the proposed marine seismic surveys, the pings from the MBES, SBP, and
pingers would be very short (<1-64 ms) (Table 2-5). Thus, a given mammal would not
receive many of the downward-directed MBES or SBP pings as the vessel passes by. In
the case of the MBESSs that operate at 30 kHz or higher, their operating frequencies are
too high to have any effects on mysticete behavior. Source levels of the SBPs, another
type of echosounder, are lower (maximum source level 222 dB re 1 microPa [rms]) than
those of the MBES discussed above (Table 2-5). Thus, there is even less likelihood of
TTS occurring through exposure to SBP sounds, even in an animal that is briefly near
the source. The SBP is usually operated simultaneously with other higher-power
acoustic sources. Many marine mammals, particularly mysticetes, move away in
response to the approaching higher-power sources or the vessel itself before the
mammals are close enough for there to be any possibility of effects from the SBP’s less-
intense sounds. The possibility of PTS through exposure to MBES or SBP sounds is
considered negligible and PTS is not expected to occur. Burkhardt et al. (2008)
concluded that immediate direct injury was possible only if a cetacean dived under the
vessel into the immediate vicinity of the transducer. Furthermore, PTS (or any injury or
pathological effect) has never been demonstrated for any marine mammal exposed to
echosounders such as the proposed MBESs and SBPs.”
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Odontocetes

“In summary, sounds from all the MBESs would be readily audible to most and possibly
all odontocetes when animals are within the narrow angular extent of the intermittent
sound beam. As with baleen whales, odontocete communications will not be masked
appreciably by MBES, SBP, or pinger signals given their low duty cycles, the brief
period (i.e., seconds) when an individual mammal would potentially be within the
downward-directed MBES or SBP beam from a transiting vessel, and the relatively low
source level of a pinger. Operation of MBESs, SBPs, and pingers is not likely to impact
odontocetes. The project MBESs, SBPs, and pingers are not expected to induce TTS.
The possibility of PTS through exposure to MBES or SBP sounds is considered
negligible.”

Pinnipeds

“The SBPs associated with the proposed marine seismic activities operate in the MF
range of approximately 3.5 kHz with a maximum source output of 222 dB re 1 yPa-m
(rms). The frequency range of the SBPs is within the frequency band audible to
pinnipeds. Masking effects due to MBES, SBP, or pinger signals are expected to be
minimal or non-existent. Thus, brief exposure of pinnipeds to small numbers of signals
from the MBES or SBP would not result in a —take by harassment as defined by NMFS
and the ESA. The project MBESSs, SBPs, and pingers are not expected to induce TTS.
Although the MBESSs, SBPs, and pingers can presumably be heard by pinnipeds, their
operation is not likely to affect pinnipeds. The intermittent and narrow downward-
directed nature of the MBESs and SPBs would result in no more than one or two brief
ping exposures of any individual pinniped given the movement and speed of the vessel
and animal; such brief exposure to this sound is not expected to cause injury or PTS
based on results of limited studies of some pinniped species.”

Okeanos Explorer sonars will be turned on before the ship enters into the Monument
and will only be turned off during ROV dives or CTD casts. We will minimize turning the
system on and off as a precautionary measure to avoid possible startling of the animals.
When the multibeam system is turned off in the Monument, the flexible “soft start” mode
will be used to restart the multibeam. The soft start mode is a delay function, starting the
sonar transmissions at a low output level and then gradually increasing to the level
required for optimal bathymetry data collection. The soft start modes can either be set
at -10 or -20 decibels with a 0 to 15 minute ramp up time to the desired power. We can
select -10 dB, -20 dB or maximum transmit power. Maximum transmit power is
recommended by Kongsberg for maximizing the mapping swath coverage. In the
deepest operating mode the EM302 is 243 dB re 1 microPa. When operating in shallow
modes the decibels are 238 dB re 1 microPa.

Because the EK60 and SBP sonars are of lower intensity than the multibeam, and are

run simultaneously with the multibeam, these protective measures will help avoid
inadvert exposure of marine mammals and sea turtles to all three sonars.
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We therefore do not believe the Okeanos Explorer mapping activities will have any
significant adverse effects on marine mammals in the monument. Similar opinions
regarding the safety of multibeam mapping activities have been expressed by the
NMFS Southwest Fisheries Science Center in their draft programmatic environmental
assessment. Even so and in order to mitigate impacts to marine mammals, observers
on the Okeanos Explorer’s bridge will carefully monitor for the presence of marine
protected species, and permitted personnel would follow best management practices
recommended by PMNM to minimize disturbance. If cetaceans are present within 200
meters of the ship, the vessel would stop until the animals depart the area. We will try to
minimize turning the multibeam system on and off to reduce the possibility of startle
responses by marine mammals that could be in the vicinity of the ship, particularly at
night. Leaving them on also provides marine mammals advanced warning that the ship
is in the vicinity, further reducing the possibility of a collision. When the systems have
been shut down for any reason, such as during an ROV dive or CTD cast, the
multibeam soft start mode — a delay function, starting sonar transmissions at a low
output level and gradually increasing - would be used to minimize any impact on
cetaceans. Only after the multibeam has been brought from soft start to full power
would the SBP sonar then be turned back on.

b. How will the activity be conducted in a manner compatible with the management direction of
this proclamation, considering the extent to which the conduct of the activity may diminish or
enhance Monument cultural, natural and historic resources, qualities, and ecological integrity,
any indirect, secondary, or cumulative effects of the activity, and the duration of such effects?
We are aware of the significance and cultural importance of the NWHI to Native
Hawaiians. As a sacred place, and especially in the realm of Po (beyond
Mokumanamana), our hope is to tread lightly and leave no footprint from our activities.
Recognizing that natural resources are, in fact, cultural resources for Native Hawaiians,
it is our hope that the information and data generated by this project will assist PMNM
by providing basic information about the about the rich and unique biological resources
and habitats of this region. This knowledge will contribute directly to the documentation
of these natural/cultural resources, and it is this understanding that allows for enhanced
protection of these resources. Only very selective specimen collections with the ROV
that have the potential to contribute significant scientific discoveries (detailed in section
7a) are requested under this permit, and would be collected in a way that minimally
effects the nearby seafloor and fauna. Given the minor and short-term durations of
potential impact, we expect ROV operations will have no significant effect on the
cultural, natural, and historic resources and ecological integrity of the monument. We
believe this proposed activity is consistent with the spirit of Proclamation 8031, and
specifically with Finding 1.b. Additionally, this project will facilitate the Monument's effort
to "bring the place to the people, rather than the people to the place"” through
telepresence and other outreach and education efforts that will share PMNM resources
with a broad audience online in real-time.
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c. Is there a practicable alternative to conducting the activity within the Monument? If not,
explain why your activities must be conducted in the Monument.

Multibeam sonar mapping is the current state of the art technique used to map in depths
below 50m. The SBP data is an essential dataset in understanding the geology of the
area. Given the cost of running a research vessel, failing to collect SBP data while
exploring the monument with the multibeam would be a missed opportunity to gather
key insights about seafloor geology and sediment characteristics. ROVs surveys are the
state of the art method to collect high resolution video information. No better alternative
methods exist to acquire high resolution bathymetry data or close up video data. A
major objective of the project is to benefit the management of the monument by
revealing the nature of the seafloor and associated habitats within its boundaries. The
vast majority of existing high resolution video information is from depths shallower than
2000m. At present there are no other submersibles in the Hawaii region that can
operate deeper than 2000m.

d. How does the end value of the activity outweigh its adverse impacts on Monument cultural,
natural and historic resources, qualities, and ecological integrity?

The information gathered will directly contribute to a better understanding of the deep
water habitats, ecosystems and geologic history of the NWHI. The potential value of
this information to visually ground-thruth recently mapped habitats is tremendous. As
noted in 7.b. (above), there are no significant anticipated impacts to PMNM cultural,
natural, or historic resources. At the present time, no specimens will be collected, but if
permitted to do so, will involve the careful selection and collection of a minimal number.
No shore access is required. If project gear touch or rest on the seafloor, it will be
minimal and for short duration. In our estimation, the end value of this activity far
outweighs any potential impacts, thus meeting the criteria noted under Finding 1.d. in
Proclamation 8031.

e. Explain how the duration of the activity is no longer than necessary to achieve its stated
purpose.

Even with a relatively large number of ship days, this project cannot complete the huge
task of groundtruthing all of the interesting and unique deepwater seafloor features
within the monument boundaries. However, this is long enough to at least briefly
investigate many of the highest priority targets identified by recent work in the area.

f. Provide information demonstrating that you are qualified to conduct and complete the activity
and mitigate any potential impacts resulting from its conduct.

| have helped to plan and execute numerous deep sea submersible cruises during my
years with NOAA. The biggest reason for past successes are the very competent
science and operations team that we assemble for all major expeditions. Among those
involved in the Monument work is Dr. Christopher Kelley who has been working in the
Hawaiian Archipelago for decades and was Chief Scientist on the recent Falkor
mapping expeditions in the Monument. Also, David Lovalvo, our ROV Team Lead, has
decades of experience safely building and operating both manned and unmanned
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submersibles around the globe, many of which have been in areas of particular cultural
and natural significance.

g. Provide information demonstrating that you have adequate financial resources available to
conduct and complete the activity and mitigate any potential impacts resulting from its conduct.
NOAA Ship Okeanos Explorer is a public vessel of the United States of America.
Funding for Okeanos Explorer originates from the federal budget of the United States of
America, specifically the Department of Commerce and the National Oceanic and
Atmospheric Administration. NOAA has agreed to provide the ship, multibeam and
ROV systems, and their own technicians required for this cruise. The U.S. government
is self-insured.

h. Explain how your methods and procedures are appropriate to achieve the proposed activity's
goals in relation to their impacts to Monument cultural, natural and historic resources, qualities,
and ecological integrity.

Multibeam mapping is the state of the art technique for mapping seafloor deeper than
50m. The Okeanos Explorer multibeam system is the most up to date system being
produced and sold by Kongsberg. The Sub-bottom Profiler sonar is normally operated
to provide information about the sedimentary features and the bottom topography that is
simultaneously being mapped by the multibeam sonar. The data generated by this
sonar is fundamental in helping geologists interpret the shallow geology of the seafloor.
The EK60 split-beam sonar is used extensively and routinely by NOAA, fishing vessels,
and international fisheries scientists as a quantitative scientific echosounder to identify
water column acoustic reflectors - typically biological scattering layers, fish, or gas
bubbles. This sonar is routinely utilized by NOAA's Fishery Survey Vessels, including
the Oscar Elton Sette. ROVs are the state of the art method to collect high resolution
video information. The Okeanos Explorer's ROV has perhaps the best video capabilities
of any scientific ROV system in the world. The CTD rosette is a standard instrument
used to collect information about the physical parameters of the water column.

i. Has your vessel been outfitted with a mobile transceiver unit approved by OLE and complies
with the requirements of Presidential Proclamation 80317

No, but we have made arrangements with PMNM to borrow their 750 Faria Watchdog
VMS unit and have it installed during Okeanos Explorer's inport period in Honolulu in
June or early July prior to proposed work in PMNM.

J. Demonstrate that there are no other factors that would make the issuance of a permit for the
activity inappropriate.

There are no other factors that would make the issuance of a permit for the activity
inappropriate.

8. Procedures/Methods:

A complete track plan of all dive targets and survey lines will be created and installed
into the ship's navigation computers and multibeam systems. All mapping data from
previous cruises will also be incorporated into their real time multibeam displays to
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provide guides for minimizing seams between old and new data. The survey lines will
be numbered in the order in which they should be done and the ship will run each line at
approximately 8 nm/hr. ROV operations will be conducted during daylight hours during
two of the three cruise legs. We plan to conduct one ROV dive each day for a maximum
of 40 anticipated ROV dives within PMNM waters during the project period. No ballast is
discharged during ROV operations. Multibeam, single beam and sub-bottom mapping
are carried out around the clock during the leg without ROV operations. During the two
legs with the ROV, mapping surveys will be conducted during hours when the ROV is
on deck. Video from ROV operations will be stored onboard the ship and streamed live
to shore. A video of the mapping acquisition computer will be streamed to shore in real
time. All data will be sent to shore and available via ftp site for interested scientists and
managers as the cruises proceed. All data will be publicly available in the NOAA Data
Centers within 90 days of cruise completion.

During the Okeanos Leg 1 dedicated mapping cruise, XBTs will likely need to be
deployed once every 4-6 hours to ensure accurate bathymetric data collection (resulting
in 4-6 total XBT deployments in a 24-hour period). During the two planned ROV cruises,
mapping operations would be conducted mainly at night in transit to the next dive
location, resulting in a total of 2 XBT deployments in a 24-hour period. This would result
in a maximum total number of 218 XBTs that would be deployed in PMNM during the
project period. The XBT is deployed using a LM-3A Hand-held release system which
establishes an electrical connection between the XBT and ship-board data
processor/recorder. Upon deployment the copper wire de-reels from the plastic spool
as it free falls from the sea surface vertically through the water column. Data are
recorded and displayed real time on the ship-board data processing equipment as the
Deep Blue XBT falls to its rated depth of 760 m (the quantity of copper wire contained
within the plastic spool). After the XBT reaches its maximum depth the copper wire is
detached at the surface manually by hand and the instrument and wire descend to the
seafloor where they will remain.

NOTE: If land or marine archeological activities are involved, contact the Monument
Permit Coordinator at the address on the general application form before proceeding, as a
customized application will be needed. For more information, contact the Monument office
on the first page of this application.

9a. Collection of specimens - collecting activities (would apply to any activity): organisms
or objects (List of species, if applicable, attach additional sheets if necessary):

Common name:
Rocks and deepwater corals and sponges

Scientific name:
NA
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# & size of specimens:
2 rocks and 5 coral/sponges per site

Collection location:
Undetermined as of the preparation of this report

X] Whole Organism [X] Partial Organism

9b. What will be done with the specimens after the project has ended?

Rocks will be first provided to researchers at the University of Hawaii who will analyze
and collaborate with researchers elsewhere to determine the age and nature of the
lavas. Carbonate samples, if any, will likely be fossil corals or bivalves and be provided
to researchers specializing in deep water marine fossils. Coral and sponge specimens
will likely be split between the Smithsonian and Bishop museum to ensure access to as
many researchers as possible. Rocks will be dried on board the ship, while coral and
sponge specimens will be aliquoted and frozen, placed in buffer, and placed in EtOH for
genetic and taxonomic analysis.

One of our team (Kelley) will be responsible for all specimens collected in the
monument. He will provide the rocks samples to Dr. Michael Garcia of the University of
Hawaii (basalt), and Dr. David Clague of MBARI (carbonate) for examination and
dating. Very old fossil bivalves in the class Rudista, if found and collected, will be sent to
either the Smithsonian or the British Museum of Natural History due to their importance
in confirming a late Cretaceous age of their collection sites. Manganese crust samples
will be provide to Dr. James Hein of the USGS and/or others with interest and
experience in analyzing their mineral and metal content. Biological specimens will
either be corals or sponges, along with their commensals that are incidentally collected.
Each coral specimen will be split, with one piece going to Bishop Museum and the other
to the Smithsonian, the latter where they will be taxonomically identified by Dr. Steven
Cairns and others. Sponge specimens will be provided to the Bishop Museum after
microscopic examination by one of us (Kelley). Holly Bolick, the Bishop Museum
invertebrate collection curator, will then provide a piece of each sponge to Dr. Henry
Reiswig at the University of Victoria for taxonomic identification. Commensal
echinoderms (seastars, ophiuroids, and crinoids will be sent to the Smithsonian for
taxonomic identification by Dr. Christopher Mah. Crustaceans and any other organisms
found on the corals and sponges will be provided to the Bishop Museum.

The following is a list of those researchers who will likely receive both rock samples and
biological specimens (A), rock samples (B) or biological specimens (C), collected during
these cruises This list should be considered partial and includes only researchers
identified as potential recipients at the preparation of this application.

A) Both Rock Samples and Biological Specimens
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1) Christopher Kelley, Hawaii Undersea Research laboratory,

B) Rock Samples

2) David Clague, Monterey Bay Aquarium Research Institute

3) James Hein, US Geological Survey,

C) Biological Specimens

1) Dr. Steven Cairns, National Museum of Natural History, Smithsonian Institution

2) Holly Bolick, Bernice Pauhi Bishop Museum, 1525 N

3) Henry Reiswig, University of Victoria, ||| G

4) Christopher Mah, National Museum of Natural History, Smithsonian Institution

9c. Will the organisms be kept alive after collection? [ ] Yes [X] No
 General site/location for collections:

Undetermined but from deep water

« Is it an open or closed system? [ ] Open [_] Closed

e Is there an outfall? [ ] Yes [ ] No

» Will these organisms be housed with other organisms? If so, what are the other organisms?

» Will organisms be released?

RESEARCH
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10. If applicable, how will the collected samples or specimens be transported out of the
Monument?
On the ship

11. Describe collaborative activities to share samples, reduce duplicative sampling, or
duplicative research:

Many of the ROV surveys will be in areas mapped during the recent Falkor cruises.
Additional mapping done by Okeanos Explorer will complement mapping accomplished
during previous expeditions. Okeanos Explorer has an open data policy so all data
collected during the expeditions will be freely available through the NOAA Data Centers.

Other scientists with interests and expertise in the region will be engaged in cruise
planning and execution. Notably, Dr. Amy Baco-Taylor (FSU) who plans to conduct
related work in PMNM has expressed interest in the expedition and is expected to join
as a member of the science team from shore via telepresence for part of the expedition.
Her team has already shared their 2014-16 cruise plans and research sites. She will be
provided with, and invited to provide input into the development of, our cruise plans, and
notified of any changes to our plans via daily science team e-mails during expedition
execution. We will collaborate with her to ensure our plans are complementary and not
duplicative.

12a. List all specialized gear and materials to be used in this activity:
Kongsberg Simrad EM302 Multibeam sonar system and sound velocity profilers for
calibrating the systems at different locations within the monument.

Kongsberg Simrad EK60 singlebeam sonar.
Knudsen Chirp 3260 Sub-bottom profiler.

Deep Discoverer and Seirios remotely operated vehicles (ROVs), and Tracklink 10,000
Ultra Short Baseline system for tracking the location of the ROVs underwater.

Seabird Electronics Model 9/11+ CTD in 24-position rosette frame with seabird SBE-32
carousel SBE 32 Carousel, and ports for auxiliary sensors (Light Scattering Sensor,
Oxidation — Reduction Potential, Dissolved Oxygen).

12b. List all Hazardous Materials you propose to take to and use within the Monument:
If samples are collected with the ROV, EtOH will be brought into the monument for
specimen preservation.

13. Describe any fixed installations and instrumentation proposed to be set in the

Monument:
none
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14. Provide a time line for sample analysis, data analysis, write-up and publication of
information:

Every effort will be made to complete the preliminary mapping data processing by the
end of the cruises. Preliminary mapping and ROV data and information products should
be available on shore by the end of September 2015. Quality assured mapping and
ROV data products are further processed and reviewed following the cruises before
being made publicly available via the NOAA Data Centers. All data and information
should be publicly available via the NOAA Data Centers within 90 days of cruise
completion.

All data acquired on Okeanos Explorer will be provided to the public archives without
proprietary rights. All data management activities shall be executed in accordance with
NAO 212-15, Management of Environmental and Geospatial Data and Information
[http://www.corporateservices.noaa.gov/ames/administrative_orders/chapter_212/212-
15.html]. All data acquired by Okeanos Explorer are archived and publically available
within 90 days of the end of each cruise via the NOAA Data Centers.

15. List all Applicants’ publications directly related to the proposed project:

Kelley, C., J. R. Smith, J. Tree, J. Miller, B. Boston, M. Garcia, G. Ito, J.Taylor, F.
Lichowski, D. Wagner, J. Leonard, B. Dechnik, D. Luers. In press. New seafloor
mapping surveys are rewriting the geologic history of the Hawaiian Archipelago. EOS.

Kelley, C.; R. Moffitt; & J.R. Smith. 2006. Description of bottomfish essential fish habitat
on four banks in the Northwestern Hawaiian Islands. Atoll Research Bulletin. No. 543,
319-332. (Note: utilized multibeam sonar mapping data from the monument)

Kelley, C. & W. lkehara. 2006. The impacts of bottomfishing on Raita and West St.

Rogatien Banks in the Northwestern Hawaiian Islands. Atoll Research Bulletin. No. 543,
305-318. (Note: utilized multibeam sonar mapping data from the monument)
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With knowledge of the penalties for false or incomplete statements, as provided by 18 U.S.C.
1001, and for perjury, as provided by 18 U.S.C. 1621, | hereby certify to the best of my abilities
under penalty of perjury of that the information I have provided on this application form is true
and correct. | agree that the Co-Trustees may post this application in its entirety on the Internet.
I understand that the Co-Trustees will consider deleting all information that | have identified as
“confidential” prior to posting the application.

Signature Date

SEND ONE SIGNED APPLICATION VIA MAIL TO THE MONUMENT OFFICE
BELOW:

Papahanaumokuakea Marine National Monument Permit Coordinator
6600 Kalaniana'ole Hwy. # 300

Honolulu, HI 96825

FAX: (808) 397-2662

DID YOU INCLUDE THESE?

X] Applicant CV/Resume/Biography

X Intended field Principal Investigator CVV/Resume/Biography
X Electronic and Hard Copy of Application with Signature

[] Statement of information you wish to be kept confidential
[] Material Safety Data Sheets for Hazardous Materials
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