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Introductions, charge to the working group and meeting goals — Alan Chave opened the
meeting & 0830. Medting participants introduced themsdves. The medting agenda is
included as Appendix | and the participant list is included as Appendix |1. Alan provided the
group with background information about why the working group had been formed. There
ae a vaiety of mgor ocean observatory development efforts underway on globd, regiond
and locd scdes. Some of these observatories have dready been edtablished and are
operationd.

The Ocean Studies Board has established a committee to study “Implementation of a Seafloor
Observatory Network for Oceanographic Research.” Bob Detrick (WHOI) is chair of this
committee.  Their sudy will devdop an implementation plan to establish a network of
seefloor-based  observatories to support multidisciplinary  reseerch.  This network  would
include both cabled seafloor nodes and moored buoys, located in both coasta and opentocean
aress. The committee has been tasked to provide advice on the design, congruction,
management, operaion, and mantenance of the network, induding the need for scientific
oversght and planning, approprictely phased implementation, data management, and
education and outreach activities of the observatories. Additionaly, they have been asked to
examine the impacts on the UNOLS fleet and current submersble and ROV/AUV asss in
the ressarch community. Bob Detrick, in turn, has asked UNOLS for input regarding
obsarvatory facility needs and the impact these needs will have on the UNOLS flegt. In
response, the UNOLS Council recommended the formation of a working group with



individuds familiar with the establishment and operation of ocean obsarvatories. The tasking
for the working group is contained in Appendix |11.

Deep ocean observatory requirementsfor UNOL S vessels:

H20 Experience - Alan Chave provided a report on the H20 experiment. His viewgraphs
are included as Appendix |V. The viewgraphs include pictures of the indtdlation and cable
handling operations. H20 was the firsd deep water ingdlation of an observatory by a
UNOLS vessd, RV THOMPSON. The observatory has been in operdion for five years
ROV Jason was used for the ingtdlation and worked well.

A summary of Alan’s comments, observations and recommendations follow:

The deck gear on UNOLS ships is not adequate for indalation and servicing of deep
ocean observatories. Deck equipment with the ability to handle heavier loads than
those currently ingtalled on UNOLS vesss is needed for inddlaion and service of
observatories like H20.

Synthetic cable is needed.

Experienced personnel, including a cable handler, are needed. An experienced cable
handler asssted the H20 ingtdlation.

A well-designed cable grabber tool is needed.

A fantall “chute’ is needed for cable handling.

A cable spicing capability is needed on UNOLS vessdls. This does not currently exist
iNUNOLS. Thereisindustry expertisein this area.

There are safety concerns that will need to be addressed. Heavier gear and work with
heavier loads will require experienced support.

User-friendly ROV's are needed.

Below deck winches (fiber optic) would be beneficial. The best scenario would be to
have two below deck traction winches (not just two spoals).

The shipswill require alarge, clear aft deck.

Alan described the H20 junction box deployment operations. The ROV work vehicle (Jason)
support was very adequate during these operations. Jason could do everything that was
planned.  Pre-cruise planing and knowing the vehid€s capabilities were indrumentd.
There needs to be a drong interactive relaionship between the user and vehicle operator br
successful operation.  Prior to the H20 cruise, trid runs with Jason were carried out at the
pier. In the future, as the servicing and inddlation procedures are well established, these
sorts of cable operations might be able to be done with commercidly avalable ROVs

NEPTUNE and Cable Ingallation Tools - Gene Masson continued with a report on
NEPTUNE ingdlaion and servicing facility requirements.  His viewgrgphs are included as
Appendix_V. The NEPTUNE observatory is designed as a regiona network of cabled
sedfloor nodes. There will be 30 nodes.

Gene' s obsarvations, comments and recommendations are included bel ow:



NEPTUNE facility requirements are edimated to require three months of ROV and
UNOLS Class | ship time for servicing of nodes. A typica academic ROV would be
adegquate. The three months includes the time needed to service the 30 nodes.
There would be dgnificant cost savings to observatory operators if UNOLS Class |
vessels could be used to support the observatory.
NEPTUNE facility support will be needed for recovery, repair and re-deployment of
nodes to depths of 4000m

—Node weight - app 2000 Ibf, 2.5m x 1.5m x 1m

—Cable weight — 3300 Ibf for 4000m
Typicd UNOLS vessels and ROVs can cary out science research/experiments
associated with the observatories.
UNOLS Class | vesds as they are currently configured are too smal to meet the
NEPTUNE support requirements. More deck space is needed. Much of the required
handling equipment can be cross-decked to a UNOLS vessdl, but added deck space
and deck strengthening would be needed.
Procedures for safe handling of the heavy loads associated with observatory work are
needed. Thisisamagor safety concern.

Gene reviewed the handling equipment possibilities for NEPTUNE support:
Minima handling equipment reguirements:
- Aft chutefor cable handling
- 20000 Ibf safe working load (swl) winch
- 2 cgpgtans (10000 Ibf swl each for handling soft line) and $oppers applied on
deck.
Better handling equipment:
- Theminimum reguirements plus....
- 20000 Ibf swl (while roteting) a-frame.
Best handling system:
- All of the above plus...
- Either 2 LCEs or 2 cable drums (2-3m diameter, 3m required for routine
passage of ajoint).
Generic equipment:
- Capstangtuggers,
- Grappling gesr,
- Hard/soft stoppers,
- Cdble splicing gear (severd trangportainers),
- Added deck space

As part of the Neptune process, they will ook at various ship support options. These include:
Leasng Commercid vessds
Buying acommercid vess
Building anew UNOLS vessdl designed for support of observatory.

In closing, Gene showed dides of atypical cable repair ship.



Deck handling and mooring deployment/recovery needs — Peter Worcester reported on the
DEOQS facility needs. His viewgragphs are included as Appendix VI. He reviewed the desgn
congtraints for moored-buoy observatories. There are three types of buoys:

1. No power to the seafloor - low bandwidth, acoudticaly-linked discus buoy

2. Powered to the seafloor - Low-bandwidth, cable-linked discus buoy

3. Powered to the seafloor - Hightbandwidth, cable-linked spar buoy

Peter showed a map with locations of moored-buoy locations. The map provided locations of
the dtes that are currently operating or funded, as well as those stes to be implemented during
the pilot phase of DEOS. Some of the dtes are in high latitudes where high sea dae
conditions can be expected. Thismap isagood graphic for future reference.

UNOLS vessds currently have the capabilities needed to service discus type buoys. No
added handling gear is needed. In terms of ship time, however, there will be much higher
demand.

Peter reviewed the DEOS spar buoy conceptud drawing features and service requirements.

- Requires sarvicing once or twice ayear.

- The spar buoy is40 mlong and will not fit on a UNOLS vessd.

- For servicing and fueling, the ship and buoy would need to be secure to each
other. Fud spills are aconcern during fueling operations.

- Between 20-40 DEOS spar buoys are planned.

- Deploymentsin high latitude regions are desired.

- The spar buoy design should be ready in FY 06.

- Charter ships can be considered for servicing.

- Ship demand for the sarvicing is unknown.

- The all indudry currently deploys much larger spar buoys and their expertise
should be explored.

Beecher Wooding continued the discusson and described a discus buoy deployment
sequence.  He remarked that the oil industry doesn't hesitate to service the anchor mooring of
the buoy. The NDSF probably would be hestant to operate the ROV in the area of the
mooring anchor. The anchor depth can be in 5000 meter of water, which would require a
Jason-type vehicle for moored buoy ingdlations.

Genera ship needs for moored-buoy operations:
- More deck space, increased deck srengthening, and heavy-lift deck handling
equipment.
- Two traction winches, or the ability to make a quick transfer of wire spools.

General discussion followed and a variety of facility suggestions wer e made:
- Explore the concept of a dedicated UNOLS ship for support of observatory work and

perhaps long core operations. The ship would be capable of cable laying and
savicing, spar buoy inddlation and servicing, and perhgps long coring.  The ship



would have a specidized crew with expertise in heavy load handling. It would be a
specidized fadility.

- Explore the market of used commercia vessds. The cable industry currently has used
ships on the market that could be obtained at reatively low cost. Determine if there
are any condraints in acquiring a used ship that was foreign built.

- Observatory support will require specidly trained people experienced in deployments
and recovery of heavy loads. A dedicated support team is recommended. This
dedicated crew could aso serveto train others within UNOLS for observatory support.

- Opeations in higher sea sates will be dedired, including ROV operations.  Ships,
crew, and equipment will need to be able to support these types of operations.

- Explore usng heavy load winches that have been surpluses by the Navy.

ROV _and AUV requirements — Dan Yoerger reported on ROV and AUV requirements for
ocean observatories. His viewgraphs are included as Appendix VII. ROVs are needed during
four obsavaory phases planning, inddlation, prediminary operations, and generd
operations.

The ROVs would be involved with two different types of observatory activities, ingalation
and support of the infrastructure and the science resulting from the observatory. The
intervention tasks related to the infrastructure (once established) should be predictable and
well defined, therefore should be appropriate for commercial ROV contracts. It is envisoned
that observetories will generate much work smilar to our conventiond vehicle science
operations, and are probably best suited to afacility such as we operate presently.

The ship/ROV tasks related to observatory ingdlation and mantenance will require a focused
capability, rather than generd-purpose vehicles. However, the regiona observatories will
demand a higher sea-date capability for year-round operations. More sophigticated DP
gsysems than are currently available in the UNOLS fleet will be required. These should be
desgned with the ship. The sea dtate conditions typica of regiona observatories should be
evauated so that ROV launch/recovery operations can be carried out in these conditions.

Thefollowing are suggested as sufficient ROV capatiilities for service of obsarvatories:
Depth (5000 m) — The actua depth requirements and commercidly avalable ROV
capabilities need to be examined.
Power (shorter, larger cable?)
Manipulation: friendly subseainfrastructure - off the shelf capability.
Reduced crew — accept more limited cgpability — most of the observatory indalations
are completed in Sx hours of work. This, combined with less complex sysems could
dlow reduction in crew Sze.
Limited misson flexibility — there would be little prototype/experimenta work
involved with servicing operations.
Large deck space is needed.



For sarvicing operations there will be no need for mapping, data logging, large control
vans, and large science parties.

Dana continued with discusson on the status of AUV devdlopment. The AUV development
needs to trangtion from expeditionary operatiions to observatory-based operations. AUV
support for observatories is dill a long way off. There is a long, planned process for
developing an AUV servicing capability:

Define roles of AUVsfor each phase of observatory development.

AUV Technology development

- Vehides

Docking sysems
- Sensor packages
Navigation/comms infragtructure

Demondirations of observatory servicing.

Operations
AUVs offer exciting scientific cgpabilities for research applications.

ROV/AUV Recommendations:
Include a dedicated ROV on the observatory support ship. The ROV does not need to
be as sophigticated as Jason I1.
The conventiona science ROV capability will need to be expanded in terms of
numbers.
Explore development of an AUV servicing capability.

Mapping reguirements — Larry Mayer reviewed ocean observatory mapping requirements.
His viewgragphs are included in Appendix VIII. From a regiond context, mapping is needed
for cable route surveys. Large area coverage with the best resolution possible is needed for
dte sdection.  Surveys coud include bathymetry mapping and sdescan sonar.  If the cable is
to be buried, coring and CPT may be required. Surveys are needed for detection of obstacles
with 1 m laerd dimenson and to detect hazards such as, surface faulting, tectonic
deformation, turbidity flows undable dopes, potentid liquefaction, gas charged sediment,
rocky outcrops, hard bottom (if ploughed), steep dopes, pinnacles, boulders, seismic activity,
high currents, trawl marks, anchor marks, proximity to cables, pipeines, manmade debris
or hazardous materids, signs of oil or ol exploration Etc. Red time processng or near red-
time for decison-making is needed during mapping operations.

Lary reviewed multibeam system features and capabilities. There are tradeoffs between
swath width and capability. Many of the multibeam systems can now do backscanning. The
chdlenge that they face is correction of roll, pitch and yaw. Larry reviewed the advances that
have been made in offshore positioning, motion sensors and computing power.

The UNOLS Heet includes several multibeam systems:
REVELLE - EM120 (12 kHz)
ATLANTIS - SB2000 (12kHz2)
THOMPSON - EM300 (30 kHz) + Hydrosweep DS (15kHz)
EWING - Hydrosweep DS-2 (15 kHz)



MELVILLE - SB2000
KNORR - SB2000
KILO MOANA - EM120 (12 KHz) + EM1002 (95 kHz)

The CAPE HENLOPEN replacement vessel is being designed to include a Reson 8101, 240
kHz system.

Additionally, the Polar vessdls are equipped with:
NATHANIEL PALMER - EM120 (12 kHz)
HEALY - SB2100 (0 kH2)

There ae severd high-frequency systems avallable (mostly EM3000 - 300 kHz), including
sysems a SUNY Stony Brook and USF. Other mapping assets are avalable to the
community and include:
- AUVs

ABE w/ Smrad SM2000 - 200 kHz

Mesotech and other 675 KHz sector scanners

MBARI w/ Reson 7000 series

ROVs - JASON and others - SM2000 sector and scanning sonar - very fine

bathymetry

Towed Vehicles- snglebeambathy  and sidescan

DSL-120 - phase comp bathy

Deep-Tow

Lary reviewed the swath-mgpping beam forming sonars and interferometric sonars.  There
are aso “hybrid” sonars that use inteferometry for high-qudity imagery and some beam
forming for ambiguity resolution. The trend is for better dgorithms for interferometric
solutions which trandates to higher resolution bathymetry while mantaining high-quaity, co-
registered imagery and wide swah — dso SAS. “Focused” sonars compensate for wavefront
curvature to dlow focusng in the near fidd. There is much higher target resolution. The
future of sonar systemsis the CHIRP multibeam sonars. Its benefitsinclude:

Increased bandwidth = increased tempora resolution

Increased bandwidth = “multispectra” thematic mapping

Increased bandwidth = multiple pings in water = increased sounding density

There are advances in data processng resulting in faster, chegper, better products. The
productsinclude:
Real-time 3-D updates and data fuson for quality control and interpretation.
Near-real-time derivative maps.

In concdluding, Larry commented that the UNOLS fleet capabilities appear to be sufficient to
meet many of the observaiory survey needs. More shalow water systems may be needed.
Chartering of commercid ships for survey work could be considered; however, there is
usudly a mobilization codt, which can be gpproximately $300k. This would be in addition to
the regular ship day rate. Collaborations should be consdered if chartering isto be used.



Ladly, it is important that survey work be included in planning for ocean observatory
initiatives

Coastal _observatory reguirements — Mike Kosro began the presentation on coastal
observatory requirements.  His viewgraphs are included as Appendix 1X. There is a wide
range of “observatory” groups:
Alaska
= CAOS
=  GEM (Gulf Environmenta Monitoring; oil spill recovery)
= DART (tsunamis)
» PORTS(NOAA)
Hawaii
= HOTS
* HFaray
Northwest
= QOregon Coasta Observing System (OSU)
=  CORIE (Columbia River)
= Puget Sound (UW)
Cdifornia
=  Monterey (many) ICON, MOOS, MISO, MARS, COTS
= NEOCO (UCs) and CI-CORE (Cd States)
= SantaBarbara Channel
=  PORTS (San Francisco)
= CDIP (waves)
ACCEOQ (coastwide Ca COFl)
Federa agency programs
= NDBC buoys
Tide Gauge network
PORTS
DARTS (tsunamis)
NMFS

Mike went on to describe the components of the Oregon coastal observing system:
Repeat Ship-based Sampling.
Long-term moored measurements.
Extensve HF remote-sensng (CODAR) aray for surface current mapping, with red-
time reporting.
Sadlite remote sensing: SST, color, winds, and atimetry.
New techniques. dye studies, AUV, video.
Obsarvations drongly coupled  with  high-resolution  coastd  modeding  (physicd,
biologica, meteorology).

Repeat Sampling for the Oregon coastal observing system includes:
Ship-based CTD, ADCP, zooplankton, nutrients, fluorescence, bioacoustics
Newport Hydrographic Line: long-term record:



- 1961-1971, typicdly 6-12 repeats/year
1997-present, 5 repeats/year
- 2/month sampling from smdl Elakha during spring and summer
- Four occupationsyr of lines a Heceta Head, Coos Bay, Rogue River, and
Crescent City
Drifter Releases - 5 drifters, 3 times per year (Apr, July, Sept)
SeaSoar Surveys - High horizonta resolution, repeated over 4 years
Newport Long-Term Mooring:
- 80m on the Newport Line (NH10)
- Near higtorical CUE mooring Stes.
Coos Bay Long-Term Mooring- 1981-1991 (OSU); 1997-present (Hickey)
Rogue River Mooring
COAST moorings
COAST met buoy
PISCO buoys
PISCO shore gtations

The Oregon HF mapping array on the shdf (conventiond-range systems) started in 1997 with
two dtes and they have operated continuoudy. It is expanded now to five dtes. The
resolution is 2km range and 5 degrees angle. They combine measurements from different
Stesto get full vector currents. Hourly mapsin near red time are produced.

The HF mapping array on the dope (Long-range systems) is a long range array of 180 km. It
Is dways on and measures surface currents.  The resolution is 6 km range and 5 degrees
angle. Data is brought from coast every two hours. The maps are to be presented on web in
near red-time. They recently expanded to four coastal measurement Sites.

Mike reviewed the components of the Center for Integrated Marine Technology: DATA,
which consgsts of saelite-based measurements, shore-based measurements, mooring-based
measurements, and ship-based measurements. In detall, these include:

Sadlite-based Measurements:
- Seasurface temperature (AVHRR)
- Surface chlorophyll (SeaWIFS)
- Primary production
- Seasurface winds
Shore-based Measurements
- Surface Currents
Mooring-based M easurements
- Atmospheric pressure
- Wind
- Sea Surface Temperature
- Ocean Temperature at Depth
- Chlorophyll a Depth
- Ocean Currents at Depth
- Macronutrients— Nitrate, Slicate



- Micronutrients— Iron

- Phytoplankton Abundance and Structure

- Zooplankton Abundance- active hydroacoustics
Ship-based M easurements

- Water temperature with depth

- Macro/Micronutrient distribution and abundance

- Seasurface chlorophyll

- Phytoplankton community structure

- Zooplankton abundance and distribution

- Zooplankton community structure

- Schoaling fish didtribution and rdative abundance

- Sesbird distribution and abundance

- Marine mammd digtribution and abundance

- Seaturtle distribution and abundance

Obsarvatory needs will require additiond ship time. Examples of traditiond ship-based
observatories include:

* ACCEO (West Coast CalCOFI)

* HOTS

* Newport Hydrographic Line
|OOS proposes an array of 500 moorings. These will require ship servicing.

The observatories will provide more rea-time data on ocean conditions and in turn will meke
adgptive sampling more feesble  Data assmilating modes will provide ingpiration for
adaptive sampling.  There will be an increased need for flexible ship scheduling and low
operating costs.

Mike closed by commenting that observatories will require two-way high bandwidth
information exchange:
- Receive inputs from data sources
Satellite SST, color, and atimetry
HF current maps
Mode now-casts and forecasts
- Provide ship-based results to shore quickly
Share with partner investigators in coordinated surveys
Provide input for model assmilation
- Provide accessto the wider world of information viawww.
Emphasis on http for data discovery in present planning.

Integrated coastal observatory — Scott Glenn continued with a presentation on an integrated
coastal observatory, LEO-15. His viewgraphs are included as Appendix X. LEO-15isa
regiona ocean modding system (ROMYS). Itsfesturesinclude:

- Cabled observatory

- AUV — propéller type and gliders

- Moored buoys
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- Sadlites
- Adaptive sampling with aircraft sensors
- Smdl arcraft
- Highflying
- Sow flying
- Autonomous

Rutgers Universty marine remote sensang indudes use of the L-Band sadlite that has been
operationd since 1992. It tracks NOAA-12, 16, 17, SeaWiFS, FY1-C, and FY1-D. The X-
Band satdlite senor will be ingdled in 2003 and will track MODIS AqualTerra, Oceansat,
Radarsat, ADEOS 2, and HY 1.

Scott showed an example of a nested Multi-Static CODAR Array which condst of a beach
unit, buoys, and boats. Aircraft sensors, as wdl as, the REMUS AUVs have been used for
adaptive sampling of coastal observatories.

Coagtd work requires smdl vessds with smplified handling sysems.  In the next decade a
nationd network of regiond observatories could evolve. It is estimated that there will be 121
offices nationwide with 34 coadtd offices.

Scott described the UNOLS vessels that have been and are being used for coastal observatory
work. Theseinclude:
- ENDEAVOR
- CAPEHENLOPEN
- CAPEHATTERAS
- SAVANNAH
- ALPHA HELIX
Other, non-UNOLS vessdls that have been used include:
- R/V CONNECTICUT
- FAY SLOVER
- ARGO MAINE

Scott provided more detailed descriptions of the various UNOLS and nontUNOLS ships used
for coastal observatory operations.

RV ENDEAVOR is owned by the Nationd Science Foundation and operated by
the Graduate School of Oceanography at the University of Rhode Idand. Origindly built
in 1975, the ship underwent a mgor mid-life refit in 1993.  In many respects, this sze
vessd istoo large for coastal observatory work.

RV CAPE HENLOPEN is a genera purpose, coastd research vessdl operated by the
Universty of Deaware.  The ship's normd operaing aea is the Ddawae and
Chesapeake Bays and the adjacent coastd waters out to 200 nauticad miles. However,
work is periodicdly conducted as far north as the Gulf of Maine, as far south as Horida,
and as far off shore as Bermuda. The ship can accommodate up to 12 scientists on
missons lagting up to 10 days. It is equipped with a full range of oceanographic
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indrumentation including portable chemigtry labs, a conductivity, temperature, and depth
profiling sysem; an acoustic Doppler current profiler; a meteorological and sea-surface
mapping sysem; and a variety of sediment and water sampling equipment. This is a good
platform for support of coastal observatories.

RV CAPE HATTERAS is owned by the National Science Foundation and operated the
Duke/University of North Carolina Oceanographic Consortium.  Areas of operation are
the North American coast from Nova Scotia to the Caribbean, and beyond Bermuda. The
vessH is operated primarily as a coasta zone research vessd and is a good platform for
coastd observatories.

R/V CONNECTICUT is a ded hull, sngle screw, diesd powered research vess,
outfitted for year-round coastd and near continentd shelf sarvice The vessd was
launched in July 1998 and is homeported a the Marine Sciences & Technology Center
inGroton, CT. The vessal can accommodate up to 30 people for day trips and up to 12
people for overnight and extended science missons. Endurance is 7-10 days. The design
favors dability and precise low speed handling and postioning capability, which is
accomplished with bow and stern pump jet thrusters. The ship features wet and dry
laboratory spaces and a mid-ship mounted, 20" diameter, indrument wet wel which
dlows transducers or sampling gear to be ingdled through a main deck access hatch.
Hardwire connections can be routed to al science spaces. Science vans up to 20' in length
can be placed on the large work deck and a full suite of deck machinery is available. This
isagood platform for coastal observatory support.

RV SAVANNAH entered the UNOLS fleet in September 2001. The ship is operated by
the Skidaway Inditute of Oceanography. The RV SAVANNAH is ided for biologicd,
chemicd, phydcd, and geologicd oceanogrephic dudies in estuarine and continenta
shelf waters throughout the southeastern US Atlartic and Gulf Coasts.

Old Dominion Universty’s new vessd, RV FAY SLOVER is 55-ft LOA and offers an
expanded research capability in the Hampton Roads and Chesapeske Bay regions. High
horsepower diesd engines power the ship to speeds of 20 - 24 knots, thereby expanding
the dally range of research operations. The ship is outfitted with onboard instrumentation
and monitoring equipment.

The 133-foot UNOLS research vesssl, ALPHA HELIX, is operated by the University of
Alaska for the National Science Foundation. The ship's homeport is Seward, Alaska
ALPHA HELIX is mantaned and used as a yea-round platform supporting
oceanographic research on the open ocean and in Alaskas shelf and coasta waters. Its ice-
grengthened hull permits surveys in regions covered by seasona sea ice and in areas
adjacent to the numerous tidewater glaciers occurring in Alaskas coasta zone. The vessd
accommodates 15 scientists and a crew of nine. Working spaces include a large generd-
purpose laboratory opening to the working area on the stern, an eectronics room, a walk-
in freezer, a temperature control room, a machine and wood shop, a library, and a wet
laboratory. A bow thruster is avalable for dation keeping & sea. Modern sampling
equipment includes a globd pogtion system (GPS) navigation, an acoustic Doppler
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current profiler, a quantitative echo-sounding and integration system, on board computers
and saellite voice and data links to the Fairbanks campus and worldwide. This vessd is
the oldest in the UNOLS Fleet.

Scott reviewed the coastd science facility recommendations that have been made from the
CoOP and SCOTS reports. The CoOP Report recommends a “Pioneer Array” to consst of
30-40 moorings. Mobile platforms (ships and AUVS) will be required. Aso needed will be
remote platforms, such as, hyperspectrd satellites and HF Radars. The SCOTS Report
recommends cross-shelf lines of cabled science nodes with spidering subnodes deployed in
water depths from shalow diver-serviced depths to deep water.

Scott reviewed the capabilities/features that a midsze coasd vesse should have if it was to
support observatory operations:
Shallow water operations O (10m)
24 Hour operations (this needs to consider Marine Technician support)
Sustained operations for severd days
Standard sensor suites (not aways standard on smal vessdls) - Met, ADCP, CTD,
Bio-optics, Acoustic Mapping
Broader bandwidth communications with shore
- Send data back in red time
- Access observatory datasets of websites
Computer Lab
Electronics Shop
Wet Lab
Deck space for a portable Lab van
Towing Capabilities (Outside the wake, both sides)
- Undulaters (ex., SeaSoar)
- Towbodies (ex., Batfish)
- Netsfor Fisheries
Autonomous Vehicle Operations
- Short-term propeller-driven AUVs when Sationary
- (Ultra Short basdline navigeation)
- Missonduraion (or longer) Glider AUVs
- Autonomous Aircraft
Mooring Servicing
- Atmosphere/Ocean Physica/Bio-opticd Moorings - (typicdly four 2-m diameter
moorings per trip)
- HF Radar trangmitter moorings
Bottom System servidng
- Cabled observatory nodes
- Bottom tripods deployment and recovery
- ROV capahilities for servicing and sampling
Acoudticaly quiet
Ice Capable - Alaska
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How many midsize vessdls will be needed to support coastad observatory requirements?
There is a trade off between shorter duration missons and the trandt time between staging
fadlities The typicad misson duration is 5 t010 days. There will be multiple ship demands
during pesk periods. As an examples, the pesk spring discharge from the estuaries will
increase demand on ship time.  Additionaly, multiple ships for the same experiment will be
needed. There will be increased need for servicing missons to mantan long-term,
continuous observations, both scheduled and emergency maintenance.  There will be an
increased need for rapid response to events.  Currently, the scheduling process for the
UNOL S fleet does not provide amechanism for rapid response operations.

Regiond priorities may require differ types and numbers of ships A fird-cut a the locations
that will require facility support for coastdl observatoriesinclude:
- GuIf of Mane

Middle Atlantic Bight

South Atlantic Bight

Eagtern Gulf of Mexico

Western Gulf of Mexico

Southern Cdifornia

Northern Cdifornia

Oregon

Washington

Southern Gulf of Alaska

Northern Gulf of Alaska

Bearing Sea

Arctic Seas

Vessel characteristics, possible improvements, and recommendations for new vessel
designs - Wes Hill, Relief Captain for RV REVELLE (UNOLS Class | vessd), commented
on ship capabilities that would be needed to meet the observatory inddlation and servicing
requirements.  This sparked discusson among the meeting paticipants.  Suggestions,
comments and recommendations are listed below:

High latitude work will require the ability to work in high sea States.

Redundancy in the DP system is recommended. This is common on industry cable

ships.

Investigate collaborations with Integrated Ocean Drilling program.

INCREASED SAFETY MEASURES - provide specid training to ship's crew for

observatory operations (cable handling and buoy servicing).

Power safety for handling cables— they must be powered down before servicing.

Examine the feaghility of modifying UNOLS Class | ships to accommodate

observatory work. This could include:

- Remove the hanger and lab space, to make more desk space.

- Improved vighility to aft is needed for over-the-side and end operations.

- Move bridge/superstructure forward for added aft deck space.

- Single staterooms for increased crew habitability.
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- Deck drengthening and more cgpable handling equipment with ability to
handle heavy loads

- Tdler frameswith greater reach

- Cranes— greater reach, increased load

- Shrouded nozzles for protection from propeller/cable interference.

Action List — Alan closad the meeting by providing aligt of action items and respongibilities.
He circulated thislist by e-malil after the meeting. Responses to the action items should be
completed in roughly a month.

1. Investigate the issues surrounding the servicing of large buoys from UNOLS Class |

vesss, including dedling with ail pills during refueling and generd operationsinvolving
refuding (Hill/Schwartz).

2. Invedtigate the issues surround switching between trawl and f/o cables on REVELLE and
the feagihility of using two traction heads vs. one that opens up to avoid having to reterminate

(Wooding).
3. Get information on long core winch and deck hardware (Wooding/Chave).

4. Get information on cable repair ship or comparable ship capability and availability
(Chave/Massion/Hill/Schwartz).

5. Get information on industry ROV types and capability (Bowen/Y oerger).

6. Investigate feasihility of purchase or lease of multipurpose heavy lift shift, including crew
trained for heavy lift ops. Ship should be capable of large core ops, large buoy (including 40
m spar) ops, and some types of cable ops (Chave/Masson/Hill/Schwartz).

7. Invedtigate issues surrounding shifting vessd flag from foreign to US (with Ewing as akey
example) (DeSilvalChave).

8. Produce afirst cut at ROV and AUV needs for deep ocean and coastal ops
(Bowen/Y oerger/Glenn/K 0sro).

9. Produce a set of recommendations re mapping sonars for UNOL S vessdls suitable for
observatory ops (Mayer).

10. Investigate regiond class vessel SMR and compare to proposed midsize coastdl vessH
functiona requirements. Either make suggested changes to regional SMIR or put together new
one (Glenn/Kosro).

11. Document aircraft needs for coastal observatories (Glenn/Kaosro).

12. Investigate improvements to AGOR-23 DP smilar to those recently accomplished on
KNORR (Y oerger/Hill).
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13. Get feedback on observatory ops from marine crew (Hill).

14. Investigate trade- offs between lab space and deck space on AGOR-23 class, with
possibility of removing hangar and aft lab space to increase deck space. Added benefits
include improved vishbility of fantail from bridge and improved deck load. Two scenarios are
envisoned: short-term changes and those associated with mid-life refit
(Worcester/Chave/Wooding/Hill/Schwartz).

15. Review ocean class SMR and commert (dl).

16. Investigate a-frame deck strengthening issues, with particular emphasis on how these were
handled for Atlantis. The god isto double a-frame capability (Chave/\Wooding).

17. Investigate the use of shrouded nozzles for zdrives on AGOR-23 (Hill/Schwartz)
18. Investigate redundant DP systems for UNOLS Class | vessdls (Hill/Schwartz).

19. Put together conceptual deck layout for cabled observatory maintenance ops
(Massion/Wooding/Chave).
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