X-Craft Site Vist
November 16-17, 2004

Lynnwood and Fredand, WA
Meeting Summary Report

Introduction — Representatives of UNOL S were invited by the Navy to vidt Nichols
Bros. Boat Buildersin Fredand, WA to tour the construction of the X-Craft vessd. The
vigt included a series of meetings beginning on Tuesday evening, November 16 and
continuing through Wednesday evening, November 17 2004. There was an opportunity
to meet with Navy representatives, the Naval Architect, the project contractor and

shipyard representatives. A list of attendees isincluded as an Appendix.

Summary of Action ltems

Below isalist of action itemsidentified during the series of X-Craft meetings:

Task

Due Date

Assgnment

ONR/Navy requirements - Obtain from ONR thelist
of Navy requirements that are not addressed by the
current Ocean Class SMRs. Integrate these
requirements into the SVIR document.

1 Dec 04

UNOLS
request to ONR

Ocean CIassAdwsory Committee (OCAC):
Rename as the Ocean Class Advisory
Committee.
Review membership and recruit additiona
members to adequately maintain a
disciplinary and geographic balance.
Draft acharge and time-line for task
completion for the OCAC

1 Dec 04

Office, Dave,
Peter

Request additional information regarding the
following X-Cr aft issues:
- Definition of Survivability a high sea
states.
Life Expectancy — duminum hul life
expectancy and specid maintenance
requirements.
Avallability of Worldwide Repair/Service
Stesfor duminum hulls

1 Dec 04

Office

Provideinput to JJM A regarding Ocean Class
characterigtics, X-Craft questions, comments and
concerns

1 Dec 04

UNOLS-FIC
and OCAC

JIMA providesfirst cut at X-Craft vessel
consistent with SMRs: phone/web meeting

Mid
December

JIMA

Community Input — UNOLS will need to engage the

Mid

UNOLS




oommunlty Carry out the following:

UNOL S Newd etter — message from Peter.
L etter from Peter to the UNOLS Directors
Feature Fleet Renewa inthe UNOLS
booth at AGU
UNOL S website — Post announcement and
information
Email blast (one paragraph) to
representatives of ORION, ARCUS,
RIDGE, MARGINS, etc. The message
could include:

- A few bullets describing the project

- Hull forms under congderation

- Timdine

- Committee membership

December —
Mid February

Office, Dave,
and Peter

Pre-meeting Webdiscussion —to review JMA
materid on potentid hull/vessd configurations

3 January 05

FIC, OCAC,
Navy, JIMA

Meeting at ONR Arlington to discuss conclusions
on down selection: Hold a meeting with ONR,
NAVSEA and JMA in Arlington to review, prioritize
modifications, and down select to an X-Craft for
oceanographiC purposes.

Early Jan 05
(5 January)

FIC, OCAC,
Navy, JIMA

JIMA Final brief on single design spec: Hold a
meseting with ONR, NAV SEA and JIMA in Arlington
to review thefina X-Craft variant and compareiit to
the Ocean Class SWATH and Mono-hul.

Late Jan 05,
(25 Jenuary)

JIMA

Final Decision, detailed JJM A spec — solicit
community comment via posting on UNOLS Web
gte.

05 Feb 2005

FIC, OCAC,
Navy, JIMA,
Office

UNOL SL etter from Peter Wiebe, UNOLS Chair, to
Admira Cohen to clearly articulate the hull sdlection
decison of the oceanographic community. Thisletter
should be open for community comment prior to
sending. The trade-offsin the various designs under
condderation must be identified and clearly articulated
in Peter’s |etter.

Mid Feb 05

Peter Wiebe

M eeting Summary Notes

November 16, 2004 — Hampton Inn, Lynnwood, WA, 8:00 pm




Pre-Shipyard Briefing

Welcome, Introduction - Frank Herr (ONR) welcomed the group and discussed the
purpose of the meeting. He provided a brief summary of the Ocean Class sudies
conducted and the project status.

Over the past year the Navy tasked JIMA to conduct studies that would compare various
hull formsto the UNOLS Ocean Class SMRs. At the Annua Meeting the community
learned of Admiral Cohen's plans for funding construction of Ocean Class vess(s). We
aso learned of hisgreat interest in the X-Craft hull form. In response to Admira

Cohen'’s plans, the Navy has requested that JIMA collect additional information about the
X-Craft and correct some information that had been presented earlier.

The JIMA Phase || study evauated the monohull, SWATH, and X-Craft hull forms.
1. The monohull hull form was based on ascded down AGOR 23. The capabilities
of thisvariant are known.
2. The SWATH hull form was based on the KILO MOANA and it was aso known.
3. The X-Craft hull form characteristics weren't aswel known. An X-Craft desgn
that could carry out oceanographic research is needed.

Frank explained that ONR is trying to get UNOL S and the academic community to the
point where the three possible hull forms for the Ocean Class Research Vessd are dll
known well enough to make arationa decision about what hull form should be selected
for Navy congtruction. In addition, thistrip was dso to alow Dan Rolland (JJMA) to get
accurate input as to the dimensions and other attributes of the current ship because earlier
design efforts were done with dimensions that were not quite right.

Frank said that Admira Cohen wants an X-Craft to be the Ocean Class ship of the future
and that we must understand what he sees in this design and we must come to know the
advantages and disadvantages. The questions are: Can it meet the SMRs and can it be an
oceanographic ship? Admird Cohen will, as he said a the Annuad UNOL S mesting,
abide by the community decision, but he must have exceedingly good documentation
about why the choice was made and it mugt include careful consideration of an
oceanographic research vesse version of the X-Craft.

ONR will invite others from outside the UNOL S community to be involved in the hull
selection process. They plan to invite:

Ocean Studies Board - Admird Paul Gaffney

An NSF representative

CORE — Admird Dick West

Oceanographer of the Navy and FOFC — Bob Winokur
He would look to this group for advice on the design selections.

UNOL S L etter Required - Ultimately, aletter from Peter Wiebe, UNOLS Chair, to
Admira Cohen is needed to clearly articulate the hull selection decison of the



oceanographic community. This letter should be open to the community and suggested
the UNOL S website or an articlein EOS for distribution.

He said the ultimate decision might come down to congtruction costs, or operations costs
- thereis, however, not enough information to know yet what it might be.

Timeline — Frank reviewed the timeline and steps for making the hull form sdection:

17 November — X-Craft tour. Identify issues that need to be considered by JIMA
as they evaluate the X-Craft hull form.

1 December — Post yard ideas'comment due. JJMA isto generate ideas on how
an X-Craft could be used for oceanographic research. UNOLS needsto provide
comments to Navy/JIMA regarding X-Craft capabilities, comments, issues,
guestions, etc.

Mid December (Post-AGU) — Web meeting to discuss JIMA' sfirg cut at X-Craft
design concepts consstent with SMRs.

3 Jan 05 — Pre-mesting Web discusson — NAVSEA, JJIMA & UNOLS.

5 Jan 05 — Medting a ONR in Arlington, VA to discuss conclusons on down-
select of X-Craft desgn concepts

25 Jan 05 -JIMA’sfind brief on sngle design spec — Ocean Class X-Craft
design, monohull, and SWATH are compared.

05 Feb 05 — Find Decison, detaled JIMA spec, solicit community comment via
posting on UNOLS Web ste. Physica meeting to review the three hull variants—
monohull, SWATH, X-Craft and down sdect to find design.

Discussion followed. Some questionsfor tomorrow’stour were identified.

Question - Jack Bash wondered if part of the Navy’s drive to construct an oceanographic
X-Craft wasto have avessd that the Navy might be able to take back into their fleet. The
answer to thiswas No.

Desgn:

Question — Will the sdlected design be the design for al Ocean Class vessals? Frank —
Thisisan unknown. It will probably take 3 years for this ship to get funded and begin
congruction. Options for an additiond 2 or 3 shipsis TBD.

Question - Can we congder modifications of the monohull and X- Craft that would
improve upon those designs? Frank — Yes.



Comment — A flexible design is needed that can support state- of-the-art research over the
next 30 years.

X-Craft Ride:

Question— Will there an opportunity to ride the ship before making a hull sdlection?
Seakeeping is mgor concern and a ship ride might alow a better evaluation. Frank said
the time-line might not be as compressed because of funding congtraints. Right now the
money isin the FY 06 defense request, but it won't be known until end of January if it
will actudly remain there. However, asit sands now, the ship will not be available until
after a decision needs to be made.

Question — The Fairweather hull formisdmost identicd to the X-Craft. Can werideit
or charter it? Frank — If the timeline changes, perhaps there will be an opportunity to ride
the ship. Dan Rolland pointed out that if we charter the ship it might not be arough sea
dtate day. He added that seakeeping model results have been fairly accurate.

SMRs:

Comment — Mike Prince brought the discussion back to the need to do the evaluation
based on what isin the Ocean Class SMIRs and that the X-Craft isnomindly in
competition with the Kilo Moana and the scaled down AGOR hull form.

Comment - Frank commented that in discussons with Admird Cohen he has indicated
that the Navy has not worked well enough with UNOL S to devel op the Ocean Class
SMRs. Intheir view, the SVIRs are based on recent experience. The SMRs do not
address how the Navy might use these ships over the next 30 years. UNOLS needsto
consder the Navy’ smissions. The Navy will not be interested in building a ship that
cannot support Navy research interests. As an example, he said that current ships carry
huge deep- sea cranes and heavy winches and wire that enable G& G missions (in
particular) to reach the deep-seafloor and bring samples back and thus G& G drives ship
design congderably. The Navy isnot likdly to do this kind of mission and will be
operating in a different fashion. He said that the SMRs cannot be thrown out, but they do
not reflect Navy needs or missions. Prince asked Frank to give examples of SMIRs that
were not in the Ocean Class SMR. Frank raised the issue of variable mission payloads
and fact that deep-sea winches compromise this. The Navy’ s interests have shifted to the
littord. The Navy might not see the deegp ocean capabiilities as a high priority.

Bob Knox Question — Isthe Navy creating specification for aship that would ultimately
be an agency specific ship? Thisisafundamenta difference in the gpproach taken for
fleet renewd.

Reguest — The UNOLS Ocean Class SMIRs have provided the basis for eva uating hull
variants. They were created by the community and were publicly available for broad
community input. The SMRs were quite robust and versdtile and thet if they are



inadequate, we need to know about this right away. The Navy needs to identify where
the UNOLS SMRs are lacking in terms of Navy requirements.

Comment — If the Navy is going to redefine the SMRs, we need to reexamine the
monohull and SWATH hull variants to see how they match up to the new SMRs.

Bob Knox Question — What is the nature of the misson for the X-Craft vessd? What
was it designed for? Frank said that Cohen saw the X-Craft as a technology
demondtration including risk reduction for alittoral combat ship. I1ssues of primary
concern are such things as ASW mine countermeasures and maritime interdiction. The
craft must move very fast (faster than torpedoes). It is designed for work on the
continental shelves. The X-Craft has number of these elements. The other attribute of
importance was the open box structure. He said the longest lasting ship in the fleet was an
arcraft carrier, which is mostly hangar in which things move in and out. So the X-Créft is
meant to do this as a multi-configurable ship. One dement that Frank said that the X-
Craft hasthat is new to the Navy isthat it will be doing much more “oceanographic’
related work with AUV-sonar systems and surface floats. It would be able to support
recovery and deployment of vehicles, sensors, floats, other gear, etc. Therewill bean
emphasis of access to the ocean that many Navy ships don't have now. Over-the-Sde
work is not usualy done. One of the requirements was to have a high-speed ship that
could rapidly move thingsin and out (roll on roll off).

Speed:

Theissue of ship’'s speed was raised and Frank quickly said that a high-speed X-Craft
was not operationally feasible for the UNOL S fleet. We could not afford to operateit. It
was more or less a given that the ship would not be afast ship. Speeds less than 20 kts
were expected. Question - If speed isno longer a consideration, why do we want to take
ahull design that is geared for speed and convert it to dower speeds?

Berthing:

Comment — The X-Créft berthing configuration islow. Additiona berthing capaaty will
be needed. Theissue of van berthing was raised and it was noted that berthing vans are
not redly feasible in the long run and permanent berthing for science was needed.
Berthing vans have not been higtoricaly successful in past. Vansfor other kinds of work
might not be cogt effective. Dan Rolland reported that JIMA has added berths to the X-
Craft design, but it uses agood ded of the open space now available.

Survivability:

The issue of the X-Craft handling of high sea state conditions was raised. Frank said that
if it was found that an X-Craft could not ded with the sea conditions expected to be
encountered that would be a showstopper.



Comment - The Ocean Class needs to be more sea capable than the current Intermediate
Vessls, it should be able to operate at higher sea states.

Life Expectancy:

Thelife expectancy of the X-Craft was discussed. The ship’s specifications call for a5-
year ship life, (Later we learned from Nigdl Gee rep that the ship is being built with a 25-
yedxr life gpan). It isan duminum ship. The X-Craft for oceanography can be built from
Sed.

Dan Rolland commented that the 2400-ton X-Craft in the Phase | study was duminum.
A ged hull would add additiona tonnage.

Ingpections - Will need to be an ABS classed, USCG ingpected and SOLAS compliant
ship.

Hanger and Decks - Frank emphasized the need for the group to think strongly about the
big hangar and the upper deck. He thought that Cohen would not like it if the community
did not adopt these elements. If the upper deck has vaue, the Navy could consder abig
elevator (sze of room) for equipment handling. Thereis agantry system on the misson
bay deck.

Freeboard — There is about 14 feet from the water to the main deck.
Hull Protection- Question — what kind of hull protection will they use on the X-Craft?

Multibeam: The issue of whether the Catamaran hull could accept a 1-degree multibeam
system was raised. Herr said that it might be possible with a gondola on the bottom of
one of the hulls. (Apparently this system needs awidth of 8 meters, which iswider than a
catamaran hull). A question for UNOLS s, what is the priority of the 1-degree
multibeam system? The X-Craft will likely have bubble problems. Thiswill bea
potentia problem for al three hulls variants

Funding and hull sdection: Frank — The funds for the project have to be awarded and
billed in FY06. Bills have to be on schedule or the money gets pulled back and islogt.
The Navy does not want the hull selection to be part of the RPF for the shipyard. The
decisonistoo critica for it to be part of the RFP.

10:00 pm - Evening mesting adjourned.

November 17, 2004 — AM meeting, Beach Fire Grill, Whidbey Is., WA

0815 — Introduction by Frank Herr. Frank Herr opened the meeting by briefly setting
out the agenda and doing around-the-table introductions. Participants of the meeting



included representatives from UNOLS, Titan, Nigd Gee, Navy, JMA and Nichols Bros.
A full ligt of attendeesiis provided at the end of these notes.

He then provided an overview of how we got here. He reviewed the UNOL S rolein
operating research vessdls and the role of NSF/ONR as agencies that support the
operations and infragtructure. He briefly went through the Ocean Class ship definition
and specifications and how UNOLS provides qudlity level support for work at sea. He
explained how the day rate was fixed each year and that how the system was set up so
that all ships were competitive in cost. He characterized it as a market based use and ship
operation.

Frank explained that we are now in the process of determining what kind of Ocean Class
vess is needed for the future. Thisinvolves looking a& monohull, SWATH, and X-Craft
(whichisanove design) to determine how they can meet the Science Mission
Requirements. We need to seeif the X-Craft is possble for use as an Ocean Class vess.
ONR isvery interested in the X-Craft. They have some experience with catamarans, but
not on the scale of an ocean class vessd. ONR will ask JIMA to come up with a ROM
gpec for an X-Craft that would be a viable Ocean Class design.

Frank said that this meeting is afact finding/information gathering session about the X-
Craft. The choice of the Ocean Class hull form will be made in 3-months. Thiswill be
followed by an RFP for a ship operator in the 2" quarter of 2005 and an RFP for adesign
team in the summer. The procurement strategy is not yet s, but islikely to be like that

st for the Regiond Class ships with two IPT teams in compstition for the preliminary
design and then one sdlected to do the final design and build. He said we must learn

about the X-Craft because it is very important for ONR to have a ship that is competitive
with other shipsin the UNOL Sflet. It hasto be able to do arange of missons and move
fredy in the ocean. What we don’t know is how the X-Craft can fit the missons.

The ship needs to be competitive and attractive to the user base. It must be capable of
carrying out the science that needs to be done.

1. ONRisnot looking for ahigh-speed vessdl.

2. They arelooking for a 30-year ship

3. The ship must be an ABSUSGSSOLAS inspected vessd.

Discussion followed and touched on avariety of topics. These topics are briefly reported
below:

Mait Nichols— what is the desired ship speed? —14-15 knots? Frank — 14 knots seems
favorable.

Nichols— Can the ship be built from sted? Frank — Navy is open to this.

Nichols— Comment — Congtruction of an X-Craft (two-hull) will likely be more than the
price of the monohull.



Roger Stewart (Titan) — It would be useful to have amatrix of the Ocean Class
requirements (SMRs). Frank cautioned that potentia builders of the vessel must be
distanced from the hull sdlection process.

Frank emphasized that the UNOLS ships carry alot of payload both fixed and variable,
that dynamic positioning was important (in SS5 and 35 kts wind etc), that dow speed
operations were frequent, and that there was a need to optimize life cycle costs to be
efficient. Ocean Class operating year definition is 270 days'year, which includes daysin
port away from homeport.

Nichols— How many vessdswill be built? Frank — unknown.
Habitability — UNOL S requests single staterooms for crew and doubles for the scientists.

SeaKeeping - The issue of sea Sate operations was raised. The vessd needsto be fully
operationa in SSb and can operate in SS6 on station. Rich Findley was asked how the
Wadton Smith stays on gtation. Rich stated that while on station the ship is kept stern to
the seas. They normaly set and retrieve gear off the stern a-frame. They have been out
in rough weather. They haven't had a problem with wet deck over the stern. The ship
hasa6 freeboard. Rich sad that they do have some difficulty steaming directly into the
seawith hull damming, but can make way OK if they go into the seas a an angle. Also
steaming with seas abeam is OK.

The question was asked if there are any seekeeping studies available for X-Craft
operations at low speeds? Ed Dudson (Nigel Gee) said that the X-Craft hull was
designed for high-speed operations. Al Suchy asked what the factors of are-design
were? What would be the level of effort needed to design/redesign X-Craft for a
comparison with the other two hull forms? Ed Dudson said thereisaneed for a
substantid re-configuration. There are high lateral accdlerations associated with the X-
Craft at low speeds.

Bubble Sweep down effects — Question - Are there models that anayze bubble sweep
down effects on the X-Craft? Thiswill grestly impact transducers performance and is of
great concern to research. Ed replied that nothing has been donein this area.

X-Craft Congruction Timetable- Matt Nichols reviewed the schedule:
12 Feb — Launch and trangt to Everett, WA for find outfitting.
30 days later - High-speed tests. They will conduct test in the Juan de Fuca
Straights. There will be extengve testing. They will go offshore. UNOLS
could go aboard if interested. He said that the semi-SWATH catamaran will
ride well a speed, but he was worried that it would not do well in the
dationary Stuation.

Procurement Strategy — Matt Nichols asked if NAV SEA would be as nice as ONR? This
isabig concern for them. Pete Kilroy taked about NAV SEA and PMS 325 (the
auxiliary ship building unit for NAVSEA). Métt Nichols said that ONR was very good to



work with, nice and professiond. He said he was worried about NAV SEA - he doesn’'t
know them well, but has talked with colleagues that had bad experiences. Frank said that
the procurement mode has not been picked yet and that ONR is good for science and
technology effort, but NAV SESA would provide ship building expertise. P. Kilroy sad
he had been & NAV SEA 25 years and most of the time had built small auxiliary vessdls.
He said it was not NAV SEA'’ s business to best people up - they want to do things
cooperatively. M. Nichols said that he wants to do work on time, on cost, and with high
qudity - dl commercid and not military (not MilSpec). P. Kilroy said they do not build
to MilSpec - and the Navy does not operate the ships built. He said the procurement
strategy would likely have a phase 1 for the contract award (1-year to use requirements to
produce the vessel design) and a phase 2 for building the ship. There would be two
competing design teams (both paid) to see who wins, so that there will be afirm fixed
price to build a ship that meets the requirements. Bob Knox said that NAV SEA did well
with the REVELLE congruction. Frank said that Admirad Cohen would pick the
procurement strategy .

Protection Hull Coatings — The question was asked regarding the type of protection
coatings used on duminum hulls? Are there any gdvanic action issues? Mait Nichols
replied that alot more is known today about duminum. They now water blast to get a
finish that wears very well. He did not specify alifetime for an aduminum boat, but sad
that it was long. He cited duminum boats built by his father that were till operating. He
stressed the efficiency of maintenance. He talked about the new welding techniques the
yad isusng (dir friction welding and pulse arc welding) that result in stronger welds
and no hest digtortion.

Tim Askew asked about how the gavanic action was countered. Answer: there is some
gpecid system on the high-speed boats, but on dow speed boats, zinc anodes are used. In
addition there are specia bottom coatings to reduce settlement (the X-Craft will get five
coats of specia bottom paint @ $400/gdlon).

Aslong as duminum is cared for properly, it should have along life. Sted has gone up
50% in cogt, while duminum has gone up 15%. Aluminum seemsto be the materia of
the future.

Worldwide Service Sites— The issue of getting accessto shipyards that can make
auminum hull repairsin the U.S. aswdll as worldwide was asked about. Thiswas
recognized as a problem, but one that increasingly is reduced by spread of the
technology. Matt Nichols said that duminum isagrowing industry. It is specidized, but
more people are learning. It isaconcern that we should be aware of. Nichols can send
out teamsfor repair work.

High Latitude Operations - The Ocean Class geographic operating area was discussed.
The Ocean Class SMIRs cdll for someice strengthening. 1ce loading was a o discussed.
Thisareawill need to be explored more thoroughly.

Ed (Nigd Gee) provided details on the Sze of the X-Craft currently under construction:



- 950 tonslight ship load

- 1600 tons — full load (with wave height/speed limitation)
- 1400 tons — operationd load

- 80mLOA (260t LOA)

- Savicelife growth — no dlowance

- ONR performance period — 5 years

The FAIRWEATHER is desgned with a 25-yeer life
- 74mLOA
- Displacement = 740 tons
- Speed = 38 knots

The X-Craft design is owned by the Navy for military use.

Survivahility - The issue of survivability was discussed — additiond darification is

needed — whét is the maximum sea state that the X-Craft can survive in? It seemsto be
above SS67?, but there is some question. Frank said that we must discriminate between
the current X-Craft and the ship that meets our SVIR needs. Al Suchy sad thet thisiswhy
we need afull-scale modd to determine things like station keeping.

Frank Herr commented that the trade-offs in the various designs under congderation must
be identified and clearly articulated in Peter’ s letter. Frank said that al the trade offs for
the different hulls must be well known so that we can make the open letter ironclad.

Procurement - Justin Nichols asked what was the current view about the need for a prime
contractor/integrator, or could the boat yard negotiate directly with the group building the
ship. Frank said the method of procurement was not set yet; it would likely be afixed
price arrangement with a completed design. Frank said that we should know the budget
redities and the method of funding by 26 January (State of the Union).

Inspection — The X- Craft isingpected to IMO-HSC-2000. The HSC stands for high-
Speed craft.

The X-Craft has acrew size of 26 people.

Noise issues.

- The X-Craft desgn was not concerned with noise reduction. They had no
noise requirements/specifications to meet. Interior noise levels are high for
the X-Creft. 1t could be as high as 110 dB in the hangar, but more likely
around 80 dB. Thisis dtill higher than CG standard of < 60 dB.

- Hull rediated noise isamgjor priority for research vessals. This needsto be
investigated on the X-Craft.

Communications. |1s there communication from the bridge to the engine room on the X-
Craft? Ed (Nigd) - the X-Craft will have an integrated bridge communications system.



Aft control sysems— Do aft control systems exist for over-the-stern and side operations?
Ed — the X-Craft will have video capability for over-the-side operations.

Structura Issues. Al Suchy asked if there are any structurd issues that we should be
aware of ? Science groups take alot of gear on and off the ship. Can any hull or topside
materid be removed to alow larger openings? We need to know of any structura
concerns. Ed Dudson said that twisting between the hulls was the issue and the
transverse box at both the bow and stern were very important to diminating this problem.
It is ok to make larger openings in the topside structure.

Thiswas the end of the morning sesson. The meeting reconvened at the shipyard for a
tour of the X-Craft.

Nichols Bros. Boat Builders, Freeland, WA — X-Craft Tour: 10:45-1:30 pm

Meeting participants were given atour of the X-Craft and the Nichols Bros. Facilities.
The tour was lead by Justin Nichols. A picture galery that includes pictures taken of
various parts and places in the ship during the walk around will be posted.

Ship yard and X-Craft Construction images are available at the Nichols Brother’'s
Website: <http://www.nicholshoats.com/current _projects.ntm >. Additionally, a photo
gdlery of photographs taken during the tour will be made available on the web. (A
message will be sent when they are avallable)

Some observations about the X- Craft tour:
- ThevessH isvey large with alot of internd volume

The hangar bay areais huge and open, with alarge lift/devator at the forward end
for moving vans from the hangar deck to the upper deck
The high speed propulsion machinery and switchboard rooms take up alarge
amount of space.
The machinery spaces were very cramped, with tight working spaces and were
not designed for ease of maintenance and overhaul. Mgor machinery would
require holes to be cut in the sde for remova and possibly for repair of magjor
components.
The hydraulicdly lowered stern launching ramp was very large and complex, but
would be something to congider carefully in terms of launch and recovery of
scientific equipment.
The berthing, galley and mess deck areas are small and cramped (three crew per
stateroom) and do not accommodate very many people (267).
Thereisacutout in the port Sde of the main hangar bay areathat is large enough
to fit avan through, that could be enlarged. A similar opening could be made on
the starboard side.
The distance to the waterline is not overwhelming (~14 fest).
The upper deck is acompletdly unobstructed flat deck, with the exception of the
pilot house’hdlo control station and the opening for the lift/devator. Thisisided



for helo operations and would dlow for alot of “incubator” experiments. No
wind breaks, so thiswould be awindy areafor most work.

Vighility from the pilot house to the flight deck is good, but is limited over the
Sde and astern without the use of video cameras.

The pilot houseis small, is offsat to the port side and does not extend from beam
to beam.

The structure of the hulls at the bow is very fine and has been reinforced to
withstand blows from debris at high speeds.

In 1939 Nichols built their first boat. They have built 33 catamarans, SLICE vesss,
SWATHS, and traditiond hulled vessals. The largest vessel built is over 300 LOA.

November 17" - Beach Fire Grill — Afternoon Meeting — 2:00 pm

Following the X- Craft tour, the meeting resumed at the Beach Fire Grill and discussion
continued:

The discussion opened with Dan Rolland saying that there was very nice workmanship
on the X-Craft. He asked about the other kinds of work that the boatyard did and if they
have much experience with stedl congtruction. Matt Nichols said that the yard does ¥
steel work and ¥aluminum. They are aso thinking about doing more composite work.
The issue of how to join duminum and sted was discussed. Matt N. said they usea
ged/duminum data couple - explosve join that works well. Very little ted isused in

the X-Craft, but there are vertica sted tubes supporting the top deck in the hangar for
safety reasons.

Rich Findley suggested that the back top deck be opened up to expose the main deck and
to square off the stern. A research ship would need alarge clear area on the aft deck.
Thiswas not a problem according to Ed Dudson. Justin Nichols said that the circuit

board on the mission deck could be moved forward since far fewer switcheswill be
needed on the Oceanographic ship. Then the aft end could be opened up.

The ship needs to be sdlf-sufficent — they have to be able to get things on and off the ship
in remote ports. If acrane could be ingtaled on the ship it would most likely diminate
the need for an eevator.

Helicopter discusson —Theissue of helicopters requirements was raised and the loading
needs and refueling needs were questioned. The oceanographic verson of the X-Craft
might only need a hover capability. In addition, it was pointed out that lightweight
helicopters might land safely even if the deck was not rated for larger ones. The CG
requirements were said to be less stringent. Frank explained that there are various types
of gpplications for helicopter operations. One of these options wouldn't require thet the
helicopter land on the ship, it could just be usad to just move things on and off ship. This
would eliminate the need for deck reinforcement and fire safety support. Frank stated
that UNOL S would need to address this to determine what is needed for helicopter



support. He added that UAV activities would be much more important and handling
systems for them would be an issue.

Propulson — Since high-speed is not needed the propulsion system will not be water jets.
It may use zdrives and bow thrusters.

Aluminum — Nichols commented that a uminum technology is getting better and better.
Dan Rolland asked if a dow gpeeds duminum should il be considered for the hull
materid? Matt Nichols— yes.

Will duminum be able to withstand deck wear and tear that is common in science
operations? Matt Nichols— Aluminum can be made as strong needed. Also a protective,
disposa surface can be ingtalled on the working deck; such as, wood or recycled plastic.

Surface protection — Nichols plans to use a process of water/sand blast. Thismethod is
very dtractive Snceit diminates the need for painting. Another option isvinyl coeting.
It hasalife of 10-20 years.

Economics— Matt Nichols indicated that some projects weren't worth doing if they were
aoneoff. Identical designswill reduce the price. There are dso cost savings when there
are little to no time gaps between the ship congructions. This keeps the same people
doing the work, increases the efficiency of doing the congtruction, and reduces cost.

Question — Are there are any low speed catamarans? The Navy has some, but not
congtructed of duminum.

Question - What is the advantage of alow-speed catamaran? The advantage seemsto be
the large open space that the design offers and sea keeping. X-Craft isasemi-SWATH
and at very low speed a SWATH would offer advantages. It becomes an issue of water
plane.

Mike Prince asked to what extent is the box integral to structure? Ed Dudson answered
that a reconfigured boat could put strength into the hull and not worry about the super
structure.

The afternoon meeting adjourned. UNOLS, JIMA and Navy representatives traveled to
Lynnwood, WA for an evening meeting.

November 17, 2004 — Hampton Inn, Lynnwood, WA, Evening Mesting - 5:00 pm
The meeting resumed at 5:00 pm at the Hampton Inn.

Frank explained that ONR would task JIMA to develop three notional X-Craft designs of
which UNOLSwill chose one.



The discussion turned attention to what e ements are missing from the Ocean Class SMR
from the ONR perspective? I s the topside arrangement most critical to Admira Cohen or
the hull form and the modularity in abox? Isit a combination of al of these? It was
agreed that the high-speed catamaran design was not of any use, so that the X- Craft
design needs to be largely redesigned. The lower hull formisamgor question. A low
gpeed catamaran design might be very different from the current X-Craft design — it may
be more likeaSWATH. Would it be acceptable to change the hull configuration? Frank
replied that if there are very good reasons for moving away from the X-Craft design then
we have to move away from the design.

Bob Knox said that we need a better understanding of what Admiral Cohen finds
important. Frank replied that Admiral Cohen desires the topside characteristics of the X-
Craft (box like structure). This structure dlows modularity. Frank explained the features
that are attractive in the X-Craft:

- Modularity isimportant (vans) — Thisis not anew capability, but the X-Craft
design would alow it to be taken to another level. Thisisamaor
characteridtic.

- Szeof thevesd isgenerdly important.

- Theability to trangport equipment to and from the ship by air isimportant

- Accessto the ssawith AUV’ s and other autonomous gear is very important.
The ability to support operations of afleet of underwater autonomous vehicles
isrequired.

- Support for untethered air vehicles (UAVS) isimportant.

- High speadisalow priority for research operation. Additiondly, the cost
would be prohibitive.

Frank wants a ship with the cgpability to work with lots of AUV's- up to the width of 30°
and a SS3 or more. There must be an easy handling capability. Emphasis should be on
avoidance of taking gear over therail and on the use of remote docking technology. He
envisoned the use of 20 or more winged gliders operationd in an undersea network. He
aso saw the use of helicopters, but not necessarily landing them. However, UAVswould
be important. For the fleet of the future, he foresaw use of multiple fleets of AUVsand
thefadile use of UAVsfor loca and remote sensing. Frank is ready to diminate the need
for high speed. All three ships that ONR builds will need to handle the additional Navy
SMR dements.

Frank said that if thereis alarge Sandard deviation in berthing requirements from cruise
to cruise, modularity of berthing should be consdered. We may need to explore this
further.

Terry Whitledge said that rather than trying to prioritize the SMRs, the ship should be
designed to meet the SMR specifications in the beginning and then back off if necessary.

Peter Wiebe said that we would need to get the Navy missionsidentified so thet they can
be clearly articulated in the UNOLS SMRs. Then we can determine what changes are
needed for the X-Craft design so that it can support science. Seakeeping isan areathat is



important and will need to be analyzed in the X-Craft. The new SMRswill need to be
examined for dl three hull designs.

Frank explained that initialy, JIMA would be asked to develop designs for three X- Craft
notiond ships. The three designs might be asfollows:
1. Sow speed (~14 knots) ship with big hangar
2. Slow speed (~14 knots) ship with haf a hangar and more fixed space for labs
and bunks, etc.
3. Sow speed (~14 knots) ship with smal hangar
Thingsto consider in each of these notiond designs may include:
a. Where do you put the cranes and winches on dl of these
arrangements?
b. Isthe upper deck ussful?
c. Inport independence for handling vans and other large equipment.

The optimum ship speed needs to be defined.

Peter Wiebe chaired much of the remainder of the meeting. He continued the discussion
by asking what did we learn today? The following items were identified:
1. The X-Craftisbig and spacious.
2. We can modify X-Craft topside (the box) — add bigger holes. The boxy topsideis
not required for structura support for a dow-speed catamaran.
3. Aluminum may be a possble hull materid. — We need to find out about
servicesbility worldwide.

Thefollowing Issues were identified and will need to be addressed:
1. X-Craft survivability needs additiona evauation.
2. The Ocean Class Committee and other members need a charge and time-linefor
task completion.
3. We need to write down the SMRs that are missing from the ONR/Navy

perspective.
4. We need to know more about the duminum ship repair servicing worldwide.

Next, the Ocean Class Committee membership was reviewed. The current membership
includes:

Dave Hebert — Char

Al Suchy

Tim Cowles

Gary Hitchcock

Jm Cochran

Charlie Flagg

Bob Knox

Suggestions for additional members included:
Rich Findley, RVTEC representative (he agreed at the meseting to participate)
Patty Fryer (UH) — ROV and Long coring



Paul Johnson (UW) — ROV user and equipment deployments
Marv Lilley (UW) — Geochemistry, ROV user.

Frank reminded us that ONR plansto invite Paul Gaffney (OSB), Bob Winokur
(Oceanographer of the Navy), an NSF representative, and Dick West (CORE) to

participate.
Frank commented that we could rule out the current configuration of the X- Craft.

Community Input — the remainder of the meeting was spent discussing ways to engage
the community and dert them to the urgency of the Ocean Class hull decison. How do
we get the message out to the community? The following methods were suggested:

UNOLS Newd etter — message from Peter.
Letter from Peter to the UNOLS Directors and Representatives.
Feature Fleet Renewal in the UNOL S booth at AGU
UNOL S website — Post announcement and information
Email blast (one paragraph) to representatives of ORION, ARCUS, RIDGE,
MARGINS, etc. The message could include:
- A few bullets describing the project
- Hull forms under condderation
- Timdine
- Committee membership

The meeting adjourned at approximately 7:30 pm.



Appendix A

Participants - Participants of the shipyard visit and meetings included:

Name Organization 16 17 X- 17 17
Nov, | Nov | Craft | Nov- | Nov,
2000 | AM | Tour PM 1700

Askew, RVOC Chair, HBOI, X X X X X

Tim taskew@hboi.edu

Bash, Jack | URI bash@qgso.uri.edu X X X X X

Cochran, FIC/OC, LDEO, X X X X X

Jm jrc@ldeo.columbia.edu

DeSilva, UNOLS, office@unols.org X X X X X

Annette

Dudson, BHT Nigd Gee & Asociates, X X X

Ed ed@ngal.co.uk

Findley, RVTEC, U. Miami X X X X X

Rich findley@hboi.edu

Freitag, ONR freitg @onr.navy.mil X X X X X

John

Graves, ONR/X-Craft contracting officer X

Margo

Herr, ONR, herrf@onr.navy.mil X X X X X

Frank

Houtman, | NG1, Oceanographer of the Navy | X X X X X

Bob bauke.houtman@navy.mil

Jones, Oosu X X X X X

Fred

Kilroy, NAVSEA, PMS325 X X X X X

Peter peter.kilroy@navy.mil

Knox, Bob | OC, SIO/UCSD X X X X X

Nichals, Nichols Bros. Boat Builders X X X

Judin

Nichols, Nichols Bros. Boat Builders X X

Matt matth@whidbey.com

Nordtradt, | Titan Corp, X

Steven snordtvedt@titan.com

Prince, UNOLS, office@unols.org X X X X X

Mike

Rolland, JIMA drolland@jjma.com X X X X X

Dan

Schwartz, | U, Washington, X X X X

Dan Schwartz@ocean.washington.edu

Stewart, Titan, rstewart@titan.com X

Roger




Suchy, Al | FIC/OC, WHOI,
asuchy@whoi.edu

Whitledge, | FIC, UAF

Terry

Thomeas, NAV SEA

Mark

Wiebe, UNOLS Chair, WHOI,

Peter pwiebe@whoi.edu
Note: | OC = Ocean Class




