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Executive Summary

Woods Hole Oceanographic Institution (WHOI) has operated the U.S. National Facility for Deep
Submergence for the past 33 years. The seagoing support ship, and the deep submergence vehicles that
are launched and recovered from it, which WHOI operates for the academic community, represent the
principal modes of access for U.S. scientists to study the deep ocean and sea floor in situ. The work that
WHOI and the oceanographic community have done with these facilities has revolutionized our
understanding of earth and ocean processes. Research that is conducted with the submersible Alvin, the
remotely operated vehicle (ROV) Jason, and the other towed and autonomous vehicles that WHOI
operates for scientists, is essential to the investigation of many fundamental oceanographic and earth
science problems that will impact society well into the 21st century. Problems as diverse as: the
temperature and chemical structure of the world's oceans, tectonics of the mid-ocean ridge system,
understanding the crustal structure and physical processes at continental margins, transfer of heat and
chemicals from the Earth's mantle to the biosphere, and the ecology and genetic history of deep ocean
hydrothermal vent fauna, all require the capability to access the deep ocean and sea bed via deep
submergence vehicles.

The U.S. Federal funding agencies which have a mandate to support oceanographic science (the National
Science Foundation, the U.S. Navy Office of Naval Research, and the National Oceanic and Atmospheric
Administration), have, over the past few years, furthered their commitment to exploration and study of
the deep ocean by making possible the conversion of the R/V Atlantis to serve as the new support ship for
the National Deep Submergence Facility vehicles: Alvin, ROV Jason, Argo-II and the DSL-120 sonar.
Starting in Summer, 1997, the R/V Atlantis and the National Facility vehicles will be operated from
Atlantis, which will usher in an era of integrated deep submergence vehicle operations that have
enormous potential to facilitate and enhance scientific research in the deep ocean and on the sea bed to
depths of 6,000 m.

Given the challenge of operating the integrated National Facility vehicles in this new paradigm afforded
by R/V Atlantis, WHOI has developed a draft plan for the concept of operations of the National Facility
vehicles and support ship. The following brief description and attached tables and charts will serve to
introduce this concept of operations to the Deep Submergence Science Committee (DESSC) and the
Federal funding agency representatives. It is hoped that this draft concept of operations will provide
DESSC members and funding agency representatives with sufficient information so that operational
procedures, staffing requirements, and budgetary information can be placed in their proper, facility-wide
context.

Summary information is provided on the R/V Atlantis, and the various vehicle systems. Additional
information for the ship, vehicles and WHOI is available on-line in the new WHOI Marine Operations
and Deep Submergence Operations Group (DSOG) website(http://www.marine.whoi.edu/marops) which
has undergone major revisions and is now nearly complete. This will be complemented by updated
science user information and manuals (to be posted on the web site) and instructional video tapes which
are under development. Specific personnel responsibilities and wiring diagrams between various levels of
WHOI Marine Operations and DSOG and related WHOI technical support groups have been updated, as
have the procedures by which scientists interact and communicate with the WHOI system. These changes
have been conceived after discussion with scientists in the community and DESSC in an effort to improve
and streamline the manner in which WHOI provides deep submergence science services. We see this as a
necessary component of the new, integrated facility given the potential use of multiple vehicle systems
during a science cruise and the requirement to stage and operate the appropriate vehicle assets, personnel,



and supporting material/expendables in different configurations over the course of an operating year.

Key issues in terms of long-range planning and facility management and support for WHOI and the
Federal supporting agencies are related to the logistics of vehicle operations on R/V Atlantis or on other
suitable UNOLS vessels when the ROV/tethered systems are required to be operated separate from joint
field programs with Alvin/Atlantis. WHOI envisions that specific protocols be adopted to allow for
various operating models to be implemented, without affecting the short-term operational capability of
the facility, and ensuring the long-term, continued upgrade and maintenance of the National Deep
Submergence Facility.

Operation of the integrated facility on the new R/V Atlantis will require sufficient shake-down of all the
ship and vehicle systems prior to conducting funded science programs; this has been planned and
budgeted for in our draft 1997 operations timetable. After consultation with DESSC and the funding
agencies, we have proposed two deep submergence operational schedules for 1997-1998. Our objectives
in providing these schedules are to accommodate as much funded science as possible given weather and
logistical constraints on the vehicle systems, and to facilitate the integration of joint Alvin and ROV
Jason/tethered vehicle operations on R/V Atlantis as rapidly as possible.

WHOI is committed to providing excellence in deep submergence vehicle support services to the research
community as it has done over the past few decades. It is poised to meet the challenges of operating the
World's premier, integrated deep submergence facility for science in an efficient and cost-effective
manner. We welcome comments and criticisms of our draft Concept of Operations.



The Facility

R/V ATLANTIS

DSV ALVIN

ARGO/MEDIA/JASON/DSL-120
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R/V ATLANTIS

Qutboard Profile of &V Atlantis with
Deep Submergence Modificativns Highlighted
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Plan View of Arlantis Wain Deck

Mew Featlures:
Afvin A-Frame sl Trachs
= A-Frame will be taken frem Arfaneis [f, zompletely refurhished and new, mare oo erinl hydraulic system.
» Positive control traversing and trach sysiem to move Afvia into and put of hangar.
Alvie Hangar
# To provide secure, covered storage and easy access o MAINENARCE,
Shops (Mechanical, Electric, and Electronies)
a  Near hangar lor eflicizncy.
ROV Bay
«  For Storage and maintenance of WHOL ROV,

) ‘-*'41, —_— = T - 3

II'III q-:j%_'#- ) PRSI F it ~ :'.I I‘"-_"

P N di

. bl Ed - —])
e

- ;.- | ’
? . ‘-_‘_ff]--.*lk III"._g,mEn-.- |5¢H'|;M“: | yam !I
T —r-'/r —_- .-"T\\\- © i ERICD WORE II
: TEESCOPIC 300M CAME J-'L ! L ATFORM I|r
¢ EL J
=40P [Bmamdpriac!
"\-\. -_I':-.
VAN DECK
| "\\.\_ ) - LT - - el S T A FEEIRPNY




Alvin Dvive Weight, Battery Charging and Spare Part Storage

Co-located conveniently immediately below Afin hangar.

Dattery sevvice facilily includes charger, storage for replacement battery and bydeaulic Lilt for removing/installng heary
hul:lr:ry .

Alvir uses 1,000 [ba. of steel az descent weights on ench dive. Typically the ship will sarry 75,000 |bs. of expendable
weights.

Having an sdjscent dedicated lange spare paris storage lor submersioles will gready enhance the al-ses groups’ efficiency.
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Installed Equipment in A#lantis

P-Code GPS

Doppler Speed Log

Dynamic Positioning System

Acoustic Positioning / Navetronix

Swath Bathymetry System / SeaBeam 2112

Bottom Profilers / 12 kHz, 3.5 kliz

ADCP / Narrow Band 150 kHz

2 Air Compressor / Price A-300

IMET / Sea Surface Sensors

Attitude Sensors (Heading, Roll, Pitch, Yaw)/ASHTEC + Hippy

Winches
* Two Markey DESH-5
10,000 m .322EM or 1/4” Hydro-wire
¢ One Traction with Dual Storage Reels
- Fiber Optic (.68")
- EM
- 9/16” Trawl wire

Cranes
e 2 Telescopic Cranes
42,000 Ib. lift capacity
e 2 Portable “Hiabs”
2,200 1b. lift capacity

Van Spots - 6 above main deck
Lab Space - 4,000 square feet
Science Berths - 24



DSV ALVIN




e Human presence at the ocean floor.

e 8-10 hour dives

e Safe, reliable, versatile platform for a wide
variety of benthic sampling, mapping and
instrument installation strategies.



Alvin Science Equipment

Two hydraulic manipulator arms, each with at least
100 Ib. lift capacity.
Sample basket.
External cameras
¢ Stereo 35mm film
¢ 1- and 3-chip video
¢ Benthos 5010 digital camera
¢ Color and SIT video
¢ HMI, TI and QI lighting
Internal cameras
¢ Hi-8 video camcorder
¢ Hand-held 35mm SLRs
Data display and logging system
Sonars
¢ Mesotech scanning altimeter
¢ CTFM
Science hydraulic manifold

e External electrical feeds/hook-ups
e Samplers:

¢ Water
¢ Sediment
¢ Water temperature
¢ Biota
Sensors:
¢ Heat flow probe



ARGO/MEDIA/JASON/DSL-120
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ROV Jason and Tethered Vehicles

e Jason/Medea
0 Detailed local-area surveys, and precise
multisensory  imaging, mapping, and
sampling to 6,000 meters using fiber-optic

telemetry.

o Argo-Il1
0 Large-area, towed fiber-optic acoustical and
optical imaging and mapping system.

e DSL-120 kHz Towed Sonar
0. Split-beam towed sonar system designed for
near-bottom acoustic imaging and phase-
bathymetric mapping with ~1 km swath
width and ~1-2 m vertical and horizontal
resolution.



ROV and Tethered Vehicle Science Equipment/Sensors

Jason

e Video, still, electronic cameras and lighting
Attitude, heading, altitude, depth, acceleration
Navigation

CTD

Electric manipulator

200 kHz sonar

Seven thrusters

HMI1 and QI lighting

Hydraulic power pack

Medea
¢ Video and still cameras, lighting
e Attitude/navigation

Argo-Il
Video, still, electronic cameras and lighting

Attitude/navigation

100 kHz obstacle avoidance sonar

200 kHz split-beam sonar yielding acoustic backscatter and
phase bathymetric sonar swaths of ~300 m

e Imagenix scanning/altimetric sonar

« CTD

o HMI and QI lighting and 1200 w/s strobes

e Heading control thrusters (2)

DSL-120 Sonar

+ 120 kHz split beam sonar
s Attitude, heading, depth
Variable range scales
CTD

Magnetometer
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Marine Technicians (SSSG)
Shipboard Data Management
Shared Use Equipment
Calibration Facilities
Mooring/Rigging Shop
Diving Program

ORGANIZATION

W.H.OI. - OSS
(Operational Scientific Services)



DEEP SUBMERGENCE FACILITY

Functional Relationships
DESSC / WHOI / Funding Agencies
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NATIONAL DEEP SUBMERGENCE FACILITY

Personnel

" WHOI Marine Operations
Dick Pittenger 3

Ship Scheduling - D. Moller
Administration - B. Martineau ;
Staff Assistant - R, Goldsmith /I‘

“w. “Barrie-Walden
Dps Coordinator ~R.Thandler
. Staff Assistant -F.‘Hampshire
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WHOI MARINE OPERATIONS

Centralized
Cruise Preparation and Science Liaison

€  SINGLE POINT OF CONTACT

@ NO HAND OFES - Coordination stays with this office
through all stages

-Planning
Scheduling
Maobilization

De-mobilzation
WHOI Marina Ops
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WHOI Marine Ops CRUISE PREP SEQUENCE

Asserﬁblt funded and proposed
deep submergence science work
with DESSC & UNOLS

Preliminary contact with PI's . |

\

- i |
Finalize schedule
based an scence, logistics, funding |

%

Formal contact with Chief Scientist
Frovide check list, peneral ship & vehicle

data and electronic information resources

L] -
¥ —

-~ .h.
Assemble cruise data and requirements &

Feedback from investigaors

Information o WHOL group managers

- "3

N
| Issue cruise prospectus, including status of:

Shipivebiciedather equipment needed, persennel,

Hearances, [ocms, cnosts

Cruise mobilization

Crordinate agents. shipping

— 1

RS - . "b-

Cruise demobilization

WHO! Marine Ops
F Coordinate agents, shipping, post-croise reports, billing

/96




OPTIMUM INTEGRATED
DSOG PERSONNEL REQUIREMENTS

Administrative Support (4)

. Submersible Engineering & Operations Manager !
' Submersible Cperations Coordinator 'fl.
Marine Operations Administratar '

ctaff Assistant |

Engineering Support (10)
ALYIM Project Leader
ROV Project Leader

ST

[ Electrical Enginear (2)
| Mechanical Enginear (2) :
i Structural/Drafting Engineer F-
i Electrical Technician 1
! Machanical Technician E.'
Computer SpecialistProgrammer /4:;;,-“
o b
s i
‘ ; Flyaway ROV Operations (19)
. Combined ATLANTIS e P
i Dperatlpns {1.2._;_ L ALVIN/ATLANTIS ROV/Other Ship
Expedition | I. At ¥ Expadition Leader Expedition Leader
Elasctronics Tﬂﬂhniﬁa; o Elactronics Tech {3) Electronics Tech (2)
Machanical Technician (3) Mechanical Tech {3) Mechanical Tech {2}
avigate ' MNavigator
Dath: Pmulrur : Data Processor i
Sonar Technician oo H

WHOI Marine Ops

DIDE



OPERATING MODES

Operating Modes
Alvin and ROVs on Atlantis

« Pros: Most cost-effective, efficient asset utilization
« Cons: Limited geographic/temporal coverage

Alvin on Atlantis, ROVs infly-away mode

« Pros: Extended geographic capability
o Cons:
o More expensive
o Harder on equipment and personnel
o 2-3 month of ROV non-availability due to shipping in addition to actual ops



Operation Models

A = Annual Atlantis Operating Cost

a = Annual Alvin Operating Cost = 1/2A
r = Annual ROV Operating Cost = 12 A
s = Annuval Alvin/ROV Joint Operations Cost= 2/3 A

¢ Combined Ops on Atlantis:
- Assume ideal Schedule, 240-270 Operating Days
- Six months A + a, three months A +a+r

WHOICost=A +s=12/3A

o Independent ROV Ops:

(WHOICost=A+a+r=2A

- Plus -

-1
E
]

1

Second Ship Cost

Shipping from and back to Atlantis
Personnel Travel Costs

Additional Manpower




IDEALIAED SCHEDULE
R/V ATLANTIS, ROV & AIVIN CPERATIONS
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Daily Rate ($)
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OPERATIONAL/MANAGEMENT ISSUES/POLICY

Integrated Facility Operational/Management Issues

Operational/Safety Issues/Policy

Alvin crew rest periods are primary concern during joint Alvin - ROV/tethered vehicle operations.
Alvin pilots require 24-hour period between suspension of ROV ops and commencement of Alvin
dive ops.

ROV/tethered vehicle equipment safety is also a key concern.

Turn-around time of 24 hours is the established, initial figure for the interval between submersible
operations and ROV/tethered vehicle lowerings.

Switch-over times for ROV and tethered vehicles will depend on various operational and logistical
issues are approximately as follows: Jason to ARGO-II and vice versa - 12-18 hours, DSL-120
sonar to either Jason or ARGO-II and vice-versa - 6-12 hours.

Definition of deep submergence tool suite and general operational criteria and logistics must be
defined during planning stage of field work by PI and DSOG. Because equipment and personnel
will be tailored on a by-cruise-basis, it is not reasonable to assume that a tethered vehicle can be
substituted for Alvin or another vehicle in the field (on the fly as it were).

Cost and Logistical Issues

Advance planning and scheduling of deep submergence science programs are necessary for cost-
effective, integrated deep submergence facility operations and efficient management of personnel.
There are synergistic benefits to accrue from operating all National Facility vehicles on R/V
Atlantis - for science programs and facility cost-effectiveness.

There are some logistical and operational benefits to preserving fly-away mode of operations for
ROV/tethered vehicles on other suitable UNOLS vessels.

Projected operational models, facility costs, and scheduling impacts require well-established
protocols between the Federal funding agencies, UNOLS and WHOI. Updating and revision of
Memorandum of Understanding between the supporting agencies must accommodate to new
integrated nature of the Facility and future projected operations.

Adequate personnel/engineering support and long-range planning for facility vehicle/equipment
upgrades should be factored into continued support for the National Deep Submergence Facility.



