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ASSISTANT DIRECTOR
FOR GEOSCIENCES

Dr. Robert Knox

Scripps Indtitution of Oceanography

Physica Oceanography Research Department
Univergty of Cdifornia

9500 Gilman Drive

LaJolla, CA 92093

Dear Dr. Knox:

On behdf of FOFC, | would like to express thanks to you and the entire UNOLS
community for your valuable guidance in developing aNational Academic Research
Fleet Plan. We are carefully reviewing comments submitted to the UNOL S website, as
well as those from the UNOLS Council and Fleet Improvement Committee. We
gopreciate the issues identified in the FOFC discussion paper, and in upcoming months,
will incorporate this input into a more robust and representative nationd plan.

Impending vesse retirements, budgetary fluctuations, and the changing needs of science
provide chalengesin charting the future of the academic research fleet. By establishing

aflexible nationd plan, we are positioned to surmount these chalenges, and improve
fleet management to better serve the science we support.

With the cooperative efforts of UNOLS and the ocean science community, we are well
on our way to achieving this god.

Sincerdly,
origind sgned 6/8/01

Margaret Leinen
Assgtant Director
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Moss Landing Marine Laboratories 8272 Moss Landing Road, Moss Landing, CA 95039
(831)-632-4410 Fax (831) 632-4413 www.unols.org office@unals.org

April 3,2001

Dr. Margaret Leinen

Assistant Director for Geosciences
National Science Foundation

4201 Wilson Blvd.

Arlington, VA 22230

Dear Dr. Leinen:

The attached paper gives the response of UNOL S to your letter of December 7, 2000 soliciting the views of our
common scientific community to the FOFC discussion paper Charting the Future for the National Academic
Research Fleet. Wetook thistask seriously, as befits the central importance of the subject for the future health of
U.S. ocean science. W e undertook a broad web-based request for feedback directed to the entire community. We
were pleased that over one hundred and forty colleagues from numerous institutions responded thoughtfully. The
UNOLS Council and Fleet Improvement Committee (FIC) have given considerable deliberation and discussion time
to the results of this survey and have tried to integrate the web inputs with their own experiences and insights as
ocean scientists to write the attached paper.

Theresult isasignificant critique of the FOFC discussion paper, and particularly arecommendation that it should be
redrafted to call for afuture fleet prudently larger in number than today, providing a greater spectrum of vessel
capability and availability to support ocean research. The details of this critique and the reasons for it, strongly
rooted in the web survey results, are given in the attached paper.

Everyone involved on the UNOL S side is enormously appreciative of the fact that FOFC under your |eadership has
begun thisimportant national fleet planning discussion and has sought early input from the scientific community via
UNOLS. Everyoneinvolved iskeenly aware that the specific ship construction plans that will emerge eventually
from this process will influence the observational capability of U.S. ocean scientists for decades to come, so that
"getting it right" is of the highest importance. We have worked toward this end, we know that FOFC has worked
and is working toward the same end, and we |ook forward to cooperating and continuing this essential effort in the
months and years ahead.

Sincerely,
Robert A. Knox
UNOLS Chair, on behalf of the FIC and Council

Attachment: UNOL S Council and Fleet Improvement Committee input to FOFC regarding their draft discussion
paper entitled: Charting the Future for the National Academic Research Fleet.

cC: M. Reeve, NSF
S. Ramberg, ONR
E. White, NOAA

An association of Institutions for the coordination and support of university oceanographic facilities



UNOLS Council and Fleet Improvement Committee input to FOFC regarding their draft
discussion paper entitled: Charting the Future for the National Academic Research Fleet.

1. INTRODUCTION

Dr. Margaret Leinen, chair of the Federa Oceanographic Facilities Committee (FOFC), wrote

to UNOLS chair R. Knox on December 7, 2000 to request comment on the FOFC discussion
paper Charting the Future for the National Academic Research Fleet. She asked UNOLSto
ground its responsein views of the scientific community. The letter and discussion paper were
posted on the UNOL S website dlong with severa questions intended to foster discussion,
induding open community comments on any aspect of the paper. Email cdls and reminders
requesting responses were widdy disseminated by the UNOLS office. 130 responses
representing over 140 individuals were received at the time of thiswriting. They and any
subsequent additions remain available on the web at

http:/Aww.miml.ca state.edu/unol fltdisc/responses.html.

The FOFC paper brings new, significant and welcome momentum to nationd planning for
renewd of the academic fleet in order to carry out the seagoing research of the future. Early
cdlsfor long-range fleet planning include the 1995 UNOL S report "Projections for UNOLS
Future - Subgtantid Financid Chalenges' (the Betzer Report). Notwithstanding concerns
about underutilizetion of exigting shipsit called for "the ocean sciences community and the
involved federal agencies to continue planning for new generations of oceanographic

fadlities™ recognizing the "fundamental mismatch in time scales' between aR/V lifecycle of
three or more decades and amgjor research program lifecycle of fiveto six years. A 1996
white paper by former UNOLS chair K. Johnson noted that "UNOL S must continue to plan for
new facilities to replace our existing assets as they age, and to explore the requirements for
new types of facilities as the needs of ocean science change. The time scale required to bring a
new research vessd on lineis roughly ten to 15 years from conception through congruction.”
The NSF disciplinary "Futures' reports did not explicitly address fleet renewal, but the report
"Ocean Sciences a the New Millennium” written to synthesize the disciplinary reports, and
chaired by P. Brewer and T. Moore gives asits first recommendation:

" A substantial, well-coordinated, multi-agency fleet replacement plan is needed to maintain
United Sates |eader ship in sea-going capability in the coming decades. .... Maintaining a
modern, well-equipped research fleet is the most basic requirement for a healthy and vigorous
research program in the ocean sciences.”

This recommendation meshes wel with the find recommendation of "The Academic Research
Fleet," the independent fleet review conducted for NSF in 1998-9:

"The Federal agencies funding research in oceanography should prepare and maintain a long
range plan for the moder nization and composition of the oceanographic research fleet which
reaches well into the 21% century. Thiswill avoid the high cost of obsolescent facilities and
provide the Congress with a unified roadmap for out-year allocations for vessels to support
oceanographic research.”
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To assess future scientific facilities required for oceanographic research (as opposed to
consdering research ships aone, crucid fadilities though these are) NSF sponsored a

workshop "Assessment of Future Science Needs in the Context of the Academic
Oceanographic Fleet" at Oregon State University in 2000. The workshop was co-chaired by L.
Atkinson, chair of the UNOLS Heet Improvement Committee (FIC) and by T. Cowles of OSU.
The workshop report noted the ongoing revolution in observing methods made possible by
autonomous vehicles of various kinds, new modes of data exchange between vehicles, ships

and shore, satellite observing systems, and other techniques. However, it equaly clearly
envisoned an increasing need for ships, not their replacement by the new methods of
observation, because:

1. Thenew technology and emerging globa observation sets will lead to new ingghts and
new questions about ocean processes. For example, Argo float data will suggest
unresolved issues about the details of degp convection or flow near topography, and these
issues will demand new focused research programs that require shipboard support.

2. Many important chemica and biologica variables cannot now be observed with unmanned
vehicles and sensors, and thiswill remain true for the foreseegble future. Indeed, as remote
or unattended sensors gradualy become capable of measuring some smpler or routingly-
measured variables, new techniques arise to sample previously unmeasured parameters of
scientific importance, and these techniques amost dway's begin as ship-borne, laboratory-
syle analyses, often remaining in that style for years or decades.

3. Thedhility to plan intengve ship-borne process experiments guided by the context of
globa observations of basic physica fieds means that those experiments will demand finer
resolution in time and space, and that many of them will need to respond to sudden natural
events. These factorsimply an increasing demand for ship time, and indeed for fast-
response shiptime. A corollary of the latter consderation isthat some level of "ready
reserve' ship cagpability must be created and sustained.

4. The sarvicing of the ocean observing systems, deploying AUV s and other platforms such
as ARGOS floats will require sgnificant additiond ship time. For example, servicing the
U.S. part of the TOGA-TAO array takes one full year of ship time.

5. FIC andyss shows an upward trend in ship use over the past decade: 4574 days of usein
1991, 4949 days in 2000, and 5550 daysin 2001. The 2001 number is of course an
eslimate at thistime. The difference of 375 days 1991-2000 is grester than one full ship-
year of use over the decade, and the difference (estimated) of 976 days from 1991-2001 is
eadly three ship-yearsin 1.1 decades. Funding is certainly the limiting factor, so changes
in funding could drive the trend in any direction. Nevertheess the data suggest the need
for about one new ship per decade, and perhaps more, in addition to the replacement of
exiging ships. Figure 1 showsthistrend and its varidhility.
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UNOLSFleet Utilization (1991-2001)

6000

4000

3000

2000

1000

1991 1992 1993 19% 19% 1996 1997 1998 199 2000 2001
Year

Figure 1. Overall UNOLSfleet utilization (days) 1991-2001. Valuefor 2001 isan estimate;
other values are actual.

In the context of these reports, recommendations and committee discussions, our main concern
with the FOFC planning paper can be smply stated:

Much of the FOFC paper appears to take the view that fewer, albeit more capable, shipswill
be needed, partly through ships being made obsolete by unmanned devices and methods. We
believe that the conclusion or implication of reduced need for shipsiswrong and that the
proper projection isfor judiciously more numerous and certainly more capable ships. The
first posted response to the UNOL S web survey concisely stated the concern that " go-slow
scenarios may become self-fulfilling prophecies,” and we share this concern.

Thisis the strongest single message of the web survey and of our critique.  Two anayses of
survey responses that bear on thisissue are shown in figures 2 and 3.
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Figure 2. Survey responses categorized by their stancestoward "does the plan meet
the needs of marine science?' Vertical axisis numbers of responses.
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Figure 3. Survey responses categorized by their opinionstoward numbers
of vessels needed vs. numbers envisioned in the FOFC paper. Vertical
axisis number of responses.

Figures 2 and 3 taken together clearly imply that fleet scope envisoned in the FOFC plan istoo
small to provide adequate support to Seagoing ocean science in the coming decades, in the
view of survey respondents.

We areredigs. We understand that budgets, not effective or even urgent scientific plans, may
well be the limiting factor for afleet renewa program. Nonetheless, we think a proper base-
leve plan should be more aggressive than in the FOFC document. If future events cause the
renewd to fal behind a proper plan, we will have to adapt to the outcome. However, if we do
not make a strong case for asufficient plan & this, the outset of planning, it is unlikely that
future events can ratchet up the pace or scope of the renewal effort.

We areredligts but not defestists. If ever there was atime to make strong cases for the
importance of nationa investment in basic oceanographic research it isnow. Thefleet renewd
problem isjust one venue in which such cases should be made. In the last two decades
ggnificant progress has been made in unraveling the physica, chemica and biologicd

feedback loops that relate oceanic processes to Earth and climate systems. Basic
interdisciplinary understanding has arisen from U.S. leadership of severd large oceanographic
field programs such as WOCE, RIDGE and JGOFS, aswell asfrom field studies conducted by
individua investigator-driven research programs.  U.S. oceanographers are now poised to
apply this basic knowledge to large regions of the ocean through remote sensing, autonomous
vehicles and intense monitoring of regions identified as crucid pathways in the Earth-Ocean-
Climate system. In addition, the development of new investigative tools and their gpplication

to interdisciplinary studiesin key regions of the oceans will play avitd rolein the ongoing

work of disentangling the multitude of processes that set the current planetary homeostasis or
that may dter it in Sgnificant ways in the future. The continued expanson of this knowledge
base and its gpplication to urgent societal problems such as climate change or sealevd rise are
crucid to developing sustainable socid poalicies.

Thiswork is heavily dependent on the availability of adequate modern research infrastructure.
Advances in oceanographic understanding have nearly aways been driven by observations, in
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contrast to other fields of science where theoretical predictions have served to launch
obsarvationa campaigns. The U.S. academic research fleet isthe primary tool by which
oceanic knowledge has been obtained. 1t will continue to be centra to development of
understanding whether directly, by facilitating shipboard oceanic research, or indirectly, by
deploying autonomous vehicles, servicing moorings or cdibrating remote observations. Since
the acquisition of new research vessals can take as much as a decade or more, any future
expanson of research effort required to address urgent societal problems will be constrained by
lack of available infragtructure. To avoid this congtraint a modern fleet renewd planis

required now that provides sufficient capacity to enable arapid response to societd needs. The
plan should not submit quietly to zero-sum consderations a the very outset of planning.

2. PARTICULAR ASPECTS OF THE FOFC PAPER

Severd specific aspects of the FOFC paper warrant additiond discussion. Some of these imply
rewriting of exigting text. Othersimply addition of materid to address important concerns not
rased intheinitiad draft.

East/West Balance Of Ships

The digtribution of ships presented in the paper favors the West Coast. This shift of vessds
from the Atlantic to the Pacific was strongly criticized in the comments and does not appear to
be supported by projections of the distribution of future ocean science investigations. In any
event, it isunlikely that present projections about ocean science, which extend but a decade
into the future, are going to be true for the three decade lifetime of the ships. Higtorica data

for intermediate shipsin the 5-year period 1995-1999 show 3221 totd days of usein the North
and South Pecific vs. 3447 total daysin the North and South Atlantic, anear equaity with
dightly greater usagein the Atlantic sector. Figure 4 shows thisregiond distribution of use

graphicaly.
Intermediate Vessel Utilization by Ocean Area: 1995-1999
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Figure 4. Intermediate vessel use by geographic region, 1995-1999
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Figure 5, especidly the firgt and third bars, depicts this east-west concern on the part of survey
respondents.
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Figure 5. Survey responses categorized by desired distributions of vessdls
of varioustypes. Vertical axisisnumber of responses.

More Capable But Larger Ships

The creation of the Ocean class of ships appears to be a good idea from safety and capabilities
viewpoints. However, there is some concern in the community thet the weighting of the flest
toward fewer larger vessels will make it more difficult for the individud investigator or smdl
group of investigators to secure an appropriately-sized ship for their focused purposes, not
necessarily as part of amulti-Pl large program.

The new classfdlsin a capacity/expense range (~210 ft. and 25 scientists) between the current
intermediate and globd cassvessds. Pressuresto "fill" such aship and to useit "effectively™
may tend to disdlow moderate-scae projects on its schedule as sole users. With the demise of
the intermediate class vessds and their replacement with a smaler number of Ocean class
vessds, "smal" science programs may have to choose the lesser evil: awkward collaboration
with another project(s) or use of a ship too small to do thejob well. It isimportant to note that
"smdl" science does not necessarily mean coadtal science or sciencein shdltered waters. The
"smdl" project may require asignificant, seaworthy vessd smply to carry out the intended
sampling in bad wegather or to cover long distances, not to house alarge scientific party or large
lab establishment.

This Stuation is as much an agency scheduling policy issue asit isaship condructionissue. In
many cases theided solution for a"smdl” project might be to use an Oceantclass vessd,
thereby increasing the chances of success through greater vessel capability and seaworthiness.
If the funding and scheduling systems take appropriate account of such cases, and do not
discriminate againgt these ship uses merdly through aversions to unfilled bunks or labs, then
the system could work. The community concern expressed in the survey ssems from
experience that the "efficiency” congderations tend to drive the ship assgnments to projects.
Smdll programs could be squeezed or delayed if the future fleet has fewer of the shipsthat
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projects with smal science party numbers or lab/deck demands can redigtically expect to use,
in the manner of current intermediates.

Scheduling Efficiency Versus Effectiveness

Many respondents noted that the UNOL Sagency scheduling system is inflexible toward
scientific neads but very flexible in maximizing financid efficiency, often making
disadvantageous (to users) schedule changes uncomfortably closeto salling day. From the
financid point of view, the optimum schedule is one in which every day not needed for
maintenance or port calsisfilled with scientific operations, and that contains no trangts.
From the point of view of an individud scientific project the optimum schedule is one that is
et in stone as soon as the project has defined its plan and logigtical desiderata, and never
adjugts thereafter in response to any change request other than ones arising within the project
itsdlf. These two optimizations are mutudly exclusve.

The ship-based financid optimization tends to be given the greatest weight. This occurs
because the financial considerations of ship operations are obvious to the agencies but the
finandd consequences of lost or delayed research opportunities are difficult to quantify and
arethusrarely consdered. This may work againg the larger optimization of research if it
negatively impacts effectivenessin the research groups and projects concerned. Thiscan
happen through delays in programs awaiting limited access to ship time, through limitationsin
over-the-side sampling due to crowding too many projects on a cruise or through unduly
compromised schedule solutions according sub optimd cruise lengths, seasons, ship
assgnments, etc. to various projects. Replacement of the current fleet with fewer and larger
shipswill dso work againgt multi-ship operations, a mode of ship use that will incressingly be
needed to resolve fine and mesoscale features in the ocean in both space and time.

The survey responses point to a need to enhance scheduling flexibility on behaf of scientific
desrables. This necessarily leads to some dack capacity as measured againgt the purely
finandia optimum. This dack must be recognized and treated as alegitimate cost of scientific
effectiveness, vs. fiscd efficiency. In particular, there must be a mechanism to keep crews and
technica support personnd employed. The present system tends to treet idle ships as pariahs,
seeking to cut their operationa funding as much as possble. One way to turn this around
would be to provide encouragement and support for crews and technica support personnel to
undertake various maintenance and moderate upgrade tasks (not full shipyard overhauls)
during such idle periods, thereby improving the ship for future users. Crew and technica
education and training would also be good uses of such times. Allowing these kinds of dack
periods to enter into schedules obvioudy will creste pressure to raise the overdl fleet census
assuming, as we should, that the god of getting funded projects to sea expeditioudy on
gppropriate ships remains fundamentd.

An additiona facet of scheduling effectiveness concerns the ability of the large ships to work
inremote areas. There has been arecent tendency to delay projects tied to remote regions,
sometimes for many years. Again the ship-based fiscd efficiency driver is obvious, but the
scientific losses and disincentives to work in such regions are real and serious and ultimately
impact the ability of US scientists to work on important globa issues. At some point the
scientific losses should weigh more heavily than the fiscd efficiencies, and the system should
schedule the project despite long trandits. This leads toward more use of large ships. The
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FOFC paper, however, may presage a net reduction of this fleet ssgment, depending on the
capabilities and use patterns of some of the Ocean classvessdls. If the Ocean class ships are
not fully capable of these remote projects, or are routingly scheduled in non-remote aress, this
shortfal in capability/usage needs to be rethought. Under "Schedule of Retirements’ below we
suggest amodest increase to plans for Ocean and/or Globa vessdls; the revised plan should
congder this need of remote-area projects.

Event Response

A real concern expressed by several respondents and in the OSU workshop report isthe
capacity to respond to sudden events. Eruptions of seafloor vents and the rapid biological
responses to them, upper ocean responses to severe storms, and ecosystem adjustments to
abrupt inputs of new materias from natural or anthropogenic sources are examples. Our
ability to detect such events, which will improve with the advent of continuous monitoring
systems and observatories, now runs ahead of our ability to marshd the requisite seegoing
resources to study the consequences of events asthey unfold. If we continue to missthe
chance for lack of ready resources, we will not push forward our understanding of how such
events reset the state of the ocean. Again, the fleet reduction projected in the FOFC paper can
only exacerbate this problem. The solution gppearsto lie in an expanded fleet, plus modes of
operation and funding that alow some of the fleet to stand in "ready reserve” in order to
respond to events.

Competition Of Operators

Thereisagenerd sensethat competitions to select ship operators are desirable, coupled with
fatalism about insulating such sdlections from palitical interventions. The generd feding is
that fair and open competitions should be supported, and that creation of a good and well-
received interagency plan for flegt renewd, while it cannot be afirm barrier to politica
intervention, is nevertheess the best available counterpoise.

Schedule Of Retirements

Thereisagenerd sensethat the 30-year ship life metric adopted in the FOFC paper isarule of
thumb that can and should be modified by circumstances. There dready exisis atable of ship
retirement dates adopted by UNOL S and essentially readopted in the NSF Academic Fleet
Review, which in some cases are substantidly different than the dates in the FOFC plan.

There seems no need to confuse the community or legidators with anew and different lifetime
metric and we think that FOFC and UNOL S should devel op consensus regarding retirement
dates. Towards that end we have reviewed the UNOL S dates with the ship operators and
provide an updated chart and table below as Figures 6 and 7. The FOFC paper and itsfigure C
should be recast accordingly. One can aways retire a ship sooner if new capacity is available
sooner. This could be reflected in aredrafting - eg. by drawing timelines for new ships that
are findized before the endpoints of existing ships and by footnoting that some retirements
could be advanced if new capacity is actudly redized on schedule. If opportunities for
enhanced maintenance or mgjor overhauls are taken then the service life of some exigting ships
can be extended beyond the nomind retirement date. Thiswould provide an implicit means of
dretching out the plan (delays in new capacity) if future budgets so required without suffering

adrop in fleet capacity.
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Within figure C we recommend that the retirement of Moana Wave be shown; thisis the other
gde of the coin for the advent of AGOR 26. Thiswill compare gpplesto gpplesin the diagram
with respect to retirements and new vessas - 17 ships at the outset of figure C vs. 13 at the end
of it, under the FOFC plan. We next take stock of the fact that the paper would remove Knorr,
Endeavor, Oceanus, Seward Johnson and Seward Johnson |1 (ex Link) in the Atlantic, and
Gyrein the Gulf, rebuilding the Atlantic and Gulf sectors with two Ocean-class ships and two
regiond ships. In light of the foregoing discussion we bdlieve the Atlantic replacements should
number a least three. Whether these should comprise two Ocean and one Global vessd, or
three Ocean vessls, is arefinement for subsequent discussion. The Gulf Stuation might

involve additiona regiond vessds as noted below.

In the Pecific, the plan retires Mdville, Wecoma, and New Horizon, again replacing them with
two Ocean-class vessls, in addition to the plans for Alpha Helix and Moana Wave
replacements that are currently in different stages of progress. We believe this group should
change at least to three Ocean or two Ocean plus one Globd, asfor the Atlantic.

We dso argue for two or three more regiond ships nationwide in, say, the 2010-2015 time
frame, given the srong desire for alarger number of moderate ships so asto schedule
individua and multi-ship projects more reedily. Particulars of timing and location remain to be
worked out, but the overal adjustment seems well supported by our survey responses.

UNOLS Research Vessel Retirement Dates

Projected Retirements
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Figure 6. Chart of UNOLS recommended retirement dates.
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Published Retirement Dates UNOLS
Global Ships Yr Builtf NSF AFR [UNOLS-FIC|FOFC PLAN [Updated Dates
MELVILLE 1969 | 2015 2014 2006 2014
KNORR 1970 | 2012 2015 2006 2015
MAURICE EWING 1983 | 2019 2018 2014 2018
THOMAS G THOMPSON 1991 | 2021 2021 >2020 2021
ROGER REVELLE 1996 | 2026 2026 >2020 2026
ATLANTIS 1997 | 2027 2027 >2020 2027
Oceans/Intermediate Ships
MOANA WAVE 1973 | 2000 1999 1999
GYRE 1973 | 2003 2004 2006 2006
OCEANUS 1976 | 2014 2009 2007 2009
WECOMA 1976 | 2014 2010 2007 2010
ENDEAVOR 1976 | 2008 2011 2007 2007
SEWARD JOHNSON Il (ex EDWIN LINK)| 1982 | 2012 2012 2014 2012
SEWARD JOHNSON 1985 | 2015 2015 2016 2015
NEW HORIZON 1978 | 2016 2016 2010 2016
KILO MOANA (AGOR 26) 2002 2033 >2020 2032
Regional Ships
ALPHA HELIX 1966 | 2000 2001 2005 2005
POINT SUR 1981 | 2010 2011 2011 2011
CAPE HATTERAS 1981 2010 2011 2011 2011
Local Ships
CALANUS 1971 | 2001 2000 2000
BLUE FIN 1972 | 2001 2001 2001
LONGHORN 1971 | 2001 2001 2011
CLIFFORD BARNES 1966 | 2005 2005 2005
CAPE HENLOPEN 1976 | 2006 2005 2005
PELICAN 1985 | 2005 2005 2013
EDWIN LINK (ex SEA DIVER) 1959 | 2002 2012 2002
WEATHERBIRD II 1981 | 2013 2013 2013
ROBERT GORDON SPROUL 1981 | 2015 2015 2015
URRACA 1986 | 2020 2016 2016
WALTON SMITH 2000 2031 2031
SAVANNAH 2001 2032 2032
Great Lakes Local Ships
LAURENTIAN 1974 2002 2004 2004
BLUE HERON 1985 2015 2015

Figure 7. Table showing different published retirement datesand current
UNOL S recommended dates.
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Non-Federal Ships

The FOFC plan currently lacks consideration of new ships built by non-federal bodies. Yet
such ships exig, are in the offing, and will form an important part of the future academic flest,
particuarly in the smdler sze classes. The plan should address policies by which such ships
can bewdl integrated into an overdl flegt renewd.

It is hard to envison actud joint federal-nonfederal construction and subsequent ownership of
avessd - who would hold title? Perhaps the most useful planning statement would concern
operations, not congtruction, and serve to welcome contributions of nonfederal ships provided
they fit well in an overdl plan and provided they are designed in cooperation with FIC so asto
be broadly useful to science.

It is clear that ships built primarily with non-federal funds would be operated by the ingtitutions
that raised those funds, obviating the requirement for competitions that would pertain to ships
built with federa funds.

3. CONCEPT DESIGNS

The vaue of sound concept designs has been demonstrated many times in the evolution of the
UNOL S fleet, perhaps most notably in the large set of concept designs done under the auspices
of the Fleet Replacement Committee (forerunner of FIC) in the 1980's. A concept design
process brings solid nava architectura expertise to bear on the practicdities of various
scientific desires for ship features and capabilities, and on the important question of generating
credible cost estimates. Concept designs cost asmall fraction of the finished ship, and are a
sound investment in its success. A wesk or rushed design process bodesiill for the scientific
utility and operationd economy of the ship.

In the 1980's process, various ingtitutions submitted proposals to pursue concept designs, with
various nava architectural firms as subcontractors, and the same process could work again.
Other approaches are aso possible. The important aspect isto get such designs started sooner
rather than later, in view of the long times that typicaly €apse between concept and finished
ship. Thereisno reason in principle why concept designs cannot be started well in advance of
any actua condruction gppropriations. This may lead to designs being "on the shef” for a
time, but then they are ready to go when congtruction appropriations arise. If too much shelf
time goes by, the designs can readily be refreshed at modest cost. Some designs may never be
redized. Thisisnot abad thing; indeed, it is probably wise to divorce the prosecution of a
concept design from any undertaking explicit or otherwise that the design ingtitution(s) will
eventually recelve and operate such aship. Under that ground rule a design that is not
congtructed isjust a completed project and a useful educationa experience, nothing more.

FIC iswell-positioned to review and contribute to a concept design in order to ensure its broad
usefulness to the national community beyond the inditution and PI of the design. Thishas

been the FIC modus operandi in severa recent and current ship constructions, and it would be
a draightforward matter to extend the process. It ensures an objective, experienced forum for
community input on designs and thus fosters effective results. Inditutions seeking to build
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non-federd shipswould aso be well advised to avail themsdlves of FIC review in this manner.
Some indtitutions have done and are doing precisely this. It should be encouraged.

One mgor reason for advocating a sgnificant concept design effort, with multiple design
projects, isthat the UNOL S survey responses advocate a wide variety of ship typesand
features. There are the several sze classes put forward by FOFC. Within each of these classes
arange of ship capabilities may be desred. Some sense of thisrangeis gained from figures 8
and 9.
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Figure 8. Fleet/vessel capabilities desired by survey respondents.
Vertical axisisnumber of responses.
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Figure 9. Other vessel capabilities desired by survey respondents.
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Combining the capability soread implied by figures 8 and 9 with the desires for vessd sizesin
figure 2 indicates that arather large array of concept designs would be in order, and that the
individua ships built within nomina classes (Ocean, Globd, etc.) may and probably should be
different in agnificant ways, not Imply clones.
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Another practicd factor points to early use of the concept design process. Thisisthe mgor
shift in internationd law that may impact the option of congtructing intermediate-scale "rule
besters' of less than 300 tons US measure, at least if these ships are to make any foreign
voyages. The practical implications for congtruction costs and for operationd codts, primarily
crewing, are il in astate of some uncertainty. A thorough concept design coupled with
serious estimation of both types of costsis an excellent way, perhaps the only way, to evauate
the tradeoffs that the new legd regime presents to the fleet renewd plan.

4. CONCLUSION

The FOFC paper is a commendable start on the vital work of planning the national research
fleet in thefirgt half of the 21% century. UNOLS, through the FIC and Council, believesthe
paper could be improved by adopting a more expansive, but not radicaly more expansive,
gpproach toward the numbers and capabiilities of vessalsthat will be needed in this period. Our
view isthat even consarvative, dow growth of ship use implies at least the addition of one new
ship per decade. The driving forces of scientific demand, excellent research proposds, and
societa importance of the results and ingghts are clear and compelling. We should not unduly
throttle these forces by adopting too congtricted aplan at this point in time.

UNOLS hasinvested red effort in sounding the scientific community concerning the FOFC

paper. We appreciate having been asked to do this. We stand ready and willing to assist
FOFC in any way desired to create a second draft of this essentid document.
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