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Abstract: The goal of this work is to review decommissionimgthods for nuclear propulsion ships
throughout of survey on decommissioning experie@mernmental regulation typically dictates clean-
up of a decommission site. It is satisfying théngent regulations that prove to be a primary coister

for decommissioning and waste disposal. React@stygmd sizes, the number of reactors on an indil/idu
plant site, and labor costs are among the mainffaetffecting costs. Thus, it is so important tuelep a
good recycling policy after nuclear-power plant pstinactivation. This work found that adequate
requirements identification must keep economicsagfwin the center of design. Experience shows,
except after major catastrophic accidents, nudkedustry may earn public trust by open dialoguehwit
the population and sound engineering practicescisigay for right technical solution and great plamgn

for long time. To achieve this goal, this work pospd the following method: firstly, it presents the
characteristics of nuclear-powered submarines. r@#goan approach concerning the decommissioning
process of nuclear-powered submarines adopted oy Navy, Russian Navy, Royal Navy, French
Navy and others which brings the past experiencéhimnfield, providing some information on history,
architectures and hints of reasons for the suamefslures of each project. Finally, this worksgoared

the decommissioning processes of these navies timel@erspective of the nuclear regulatory process.

Keywords nuclear power-plant ships, Navy, decommissioning

1. INTRODUCTION

Nowadays, except for Russian container ship Sevatdgmd nuclear icebreakers), there is not nuclear
merchant ships. Also, except for Akademik Lomonosoelear barge which aims at supplying power at
northern artic (and Chinese ACPRS 50 project), tenhacations and islands employ oil to producetelec
power. At remote places, the smaller size (thayela@rid generators) leads to lesser cycle effigitransport
and maintenance raise costs. Shipping is an imptgotayer on sulfur, carbon, and nitrogen oxidesssions
[1], which may lead to greenhouse gases emissigalagons that make the use of fossil fuels yet anor
expensive.

Currently, the supply chains are global and ab&d6 @f global commerce goes through shipping [2].
Therefore, increases in shipping costs due to(fuel is the greatest cost driver) affect all eaogoTo keep
costs reasonable, new ship powering technologied teeappear. Wind and solar power could be a ehibic
the average ship speed is about 10 knots (curresthytainer ships travel at 20 to 25 knots) andefrimes
may have large variance as wind and sun power dispen weather. For base load electricity in remote
places, wind and solar power are not competitiveabse the need of energy accumulation and they need
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large land surfaces, displacing agriculture. S@)ear power is a solution to cut greenhouse emmssichich
has stable output as it does not depend on théhereat

Apart the decarbonization goal, societies need @sassure energy security as lack of energy would
have catastrophic impact on population capabilitystirvive, as all basic needs (food, water) depamd
energy. From this perspective, the issue is nburhan activity is causing (or not) the climate aes) but
how to secure access to energy given the climatmges do occur. In past, the planet had peridioiate
changes, without human influence and such charfyaslds continue in future. Both solar and wind power
have a risk factor because they depend on climdtesh may change over time. Fossil fuels have asH
volatility on their prices because reserves comegmtin few countries. Nuclear fuels are presentathin
continents and in more countries, making its sugpfer and its volatility is lower because of mmstandard
of long-term contracts. Anyway, for nuclear poweiel is not a major cost driver, as it is for fégsower.
With its high-power density, making nuclear fuelcits for a long time is cheaper than compared foskil
fuels, allowing creation of intermediate buffersstgoport a supply cut.

However, nuclear industry faces barriers: lacktabke regulation; anti-nuclear sentiment on ocdlen
countries; large capital cost; unpredicted costsdiecommissioning; and need of expensive and comple
competencies. Because long route shipping invalwesor more countries, nuclear shipping needs twer
safety to authorities of all countries.

This work aims at reviewing the current methodsdecommissioning nuclear ships to set the base to a
proposal of method of a nuclear merchant ship. Astrof current human experience on naval reacsoos i
military submarines, most examples are based a@r otfuntries submarine scrapping programs.

Each submarine produces an estimated 850 toneswofahd intermediate level waste (LILW). A
number of problems make dismantling difficult: fing equipment for defueling, finding sites for thaste,
getting enough funds, a lack of trained profesd®raand disputes over access and liability (Nieksed others
1997, Webster 2003). In the past, a nuclear sulmiarreactor was disposed off by extracting it frtrma
vessel and sinking it in the sea (Olgaard 200@Yadly, this practice nowadays is forbidden and altdwed
anymore (fears have been raised over the creationatear hot spots in oceans and seas).

In 1991 approximately 200 decommissioned nucledmsuines existed in Russia. By 2003, half of
these had actually been dismantled. However, métlyeoreactors from these ships had been dump#tkin
sea or were still floating in buoys near the shigga(Webster 2003). In the UK, a site for decomiaisag
out-of-service submarines has not yet been seleatetitwenty submarines are currently awaiting disthng
or being prepared for “afloat storage” (EnvironmA&gency UK 2011). The Submarines Dismantling Projec
(SDP) finally started in 2016, has the HMS Swifesas a pilot project and probably a guide to prtbef
dismantling process. The decommissioning of tofapfessure hulls will cost at least £ 10.4 billion25
years and still go on up to 2040.

The costs of decommissioning and waste disposkldadhe possibility of risks to public health, esgf
and the environment when not properly managed.
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Figure 1 - Reactors cut out of nuclear submarimelsstored on the Hanford reservation DOE site in
Washington Sate USA (Photo by Fred Dawgovw.flickr.com)

2. NS SAVANNAH

In 1955, President Eisenhower proposed that théwls the world’s first atomic-powered merchant
vessel to demonstrate America’s peaceful use ohtibi. It was commissioned in 1962 and decommission
in 1972 in an effort to reduce spending by the kfag Administration (JAMES P. TARZIA, 2009, 07 std

Accordingly the decommissioning status, the Nucl8tam Supply System (NSSS) is presently in
protective storage. This phase of decommissionintivites is characterized by active surveillance,
monitoring and maintenance of the nuclear facditieused onboard the ship, and custody and mairdercd
the ship as the primary physical boundary and ptivt barrier of the licensed site. Final decominissg of
the NSSS nuclear facilities will be performed byathod which the equipment, structure and portairtbe
facility and site that contain radioactive contaamts are removed or decontaminated to a levelpamits
termination of the license after cessation of opena (Regulatory guide 1.184, Rev 1).

Regarding the status of decommissioning funds dnragort, the amount of funds estimated to be
required for licensed activities were approximate®yO million annually (U.S. Department of Trangption,
2016, p. 9). There was a plan to dry-dock the Nf&®8gular maintenance once during the protediveage
period, in 2018, at an estimated cost of $6.8 anilli

5795



2019 International Nuclear Atlantic Conference AGI 2019
Santos, SP, Brazil, October 21-25, 2019
ASSOCIACAMRASILEIRA DEENERGIANUCLEAR- ABEN

| SBN: 978-85-99141-08-3

¢ * =g Hatch refuelling
lllI...... : ﬁr‘&, Maintenance hatch
] W e ,AI.I ﬁ I y B
P - . < ==~ Nuclear reactor
el Primary pumps
Steam Generator

Nuclear confinement

Confinement barrier

Figure 2 - NS Savannah Iayout

3. NS OTTO HAHN

After 10 years of worldwide operation the nucleasaarch ship “Otto Hahn” was taken off duty in
1979. During the process of dismantling, 4 phaga® foreseen in the scheduRGBSCHUETZp. 8):

Phase 1: Preparing works- In the three nuclear compartments were takesnsite and numerous
measurements, made by different types of instruspeéatdetermine the activity concentration and dbse
rates in the compartments itself, on the surfaci@fvarious installations and in the componentofding
to the dose rate measured there has been madssé#icdion of working areas marked with high aoa|
level of local dose rates which was the basisterglanning of the dismantling works.

Phase 2: Dismantling works- The dismantling works started parallel in theeehcompartments with
priority of dismantling the components with the legt activity, with exception of the reactor Uhiarge and
heavy components were decontaminated on the spiorebdeing disassembled, the others at the
decontamination place after disassembly. The refuthe decontamination process was examined with a
sampling instrument which took samples overall friv@ surface to be checked by electrolytic scrapiigg
disassembled installations were segregated acgptalithe activity level and the size. Some of themuld be
released after clearance; the others were packedntainers or in drums and shipped to a wastegtor
facility.

Phase 3: Dismantling of the reactor unit- It has been decided in the dismantling concepeimove
the reactor unit as a whole. At first componentbigfsize like the reactor coolant pumps, the @aafatform
and the control rod drive mechanism were disassasniol the containment and after this taken outhin t
above-mentioned loading room to be packed. Thetoeamit was decontaminated and provided with a
protection coating. The transport of the unit Hael following steps: lifting it with a floating cranputting it
on a pontoon, shipping it to a quay, lifting it arheavy load-trailer pulled by four trucks and bnng it by
road to storage in the research centre.

Phase 4: Decontamination of the controlled area Fhe last step of the dismantling works was to
remove the remaining installations andctean the whole controlled area from rests of aomation. The
cleaning works started with the containment andedndavith secondary systems which have been
contaminated due to a steam generator leak. Thentlrnination works were done with chemical and
mechanical methods and were finished when it wasosed, by measuring of samples that the dosewase
below the clearance level. The decontaminatiorhefghip to release it for further use was entawet a
considerable expenditure of time and works.
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Figure 3 - Lifting of the reactor unit out of theSNDtto Hahn (Photo by von_Doubschutz-eng Federaidtty
of Environment, Germany)
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Figure 4 - Putting down of the reactor unit on helmad-trailer (Photo by von_Doubschutz-eng Federal
Ministry of Environment, Germany)
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4. THE US NAVY SCRAPPING AND RECYCLING PROGRAM FORUCLEAR-POWERED SUBMARINES

Under the Nuclear-Powered Ship and Submarine Riagy&rogram, all decommissioned Nuclear-
powered Attack Submarines and Nuclear-powered $@llSubmarines (SSNs/SSBNs) and cruisers (CGNSs)
are dismantled at the Puget Sound Naval Shipya&reémerton, Washington. This shipyard is the omg o
which participates in the recycling program (LorKgrison, 1995, p.47). To dispose of the more thaa
nuclear submarines, US dollars 2.7 billion had bpevided for the program (Handler, 1993a, p.9)e Th
estimated cost of inactivating and scrapping nugbeavered submarines is as follows:

Table 1 — Estimated cost of inactivating and sdrapfSource: MacKinnon Ill and Burrit, 1995, p.1)

Type Inactivation cost Scrapping cost
SSBN US $ 29.6 million US $ 9.2 million
SSN US $ 29.6 million US $ 6.9 million

For the inactivation process-the first step in tiregram-the submarine is placed in a dry dock.
Inactivation involves defueling the submarine, remg classified and sensitive military equipmentda
generally preparing the submarine for extended nvatee storage or scrapping. Upon completion, e b
hull is formally decommissioned and struck off tRaval Vessel Register. After the removal of thectea
compartments, the hull is cut into large sectimrgémoval from the dry dock. Removable scrap (gesgated
into recyclable and waste material with furtherrsggtion of the waste material into hazardous amm n
hazardous waste. The toxic wastes have to be dreaty carefully during the scrapping process amaval
requires protective measures for the workers (egrtain hazardous materials such as polychlomhate
biphenyls (PCBs) or asbestos). Most of the toxistemare various types of insulating material. tBate are
oil and oil-related products. One significant typietoxic waste is the sulfuric acid from the ve&ssétad
batteries which could amount to more than 20 t&awne of these materials, and where they might bedo
on board ship, are listed in the following table:

Table 2 — Toxic Wastes produced during disman{{Baurce: MacKinnon Il and Burrit, 1995, p.1)

Hazard Source on submarine

Polychlorinated Electrical cables; ventilation gaskets; transfosndoam and other insulation;
biphenyls (PCBs) hydraulic oils; greases; machinery mounts and atiigver products

Asbestos Pipe and ventilation lagging; valve pagkeiectrical cable coverings; heat shields;
sound dampening; deck tiles

Lead Ballast; paint; batteries; cable; plumbingeys
Mercury Instruments; fluorescent light tubes

Cadmium Plated fasteners

Ethylene glycol Antifreeze; air conditioning andrigeration systems
Halogenated Refrigeration and air conditioning systems; aercsols

fluorocarbons
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5. THE FRENCH STRATEGY FOR DISPOSAL OF NUCLEAR-POWED SUBMARINES

The French Navy had decommissioned your first raugbeopulsion submarine (Le Redoutable) in 1991
(Jane’s Defence Weekly, 29 May 1996, p.M¢anwhile for the first one was transformed it iatonuseum,
in 2010 on Cherbourg shipyarde Foudroyant(the last one of.e Redoutablelass) still was waiting her
dismantling the rest of the ship, just after reni@fdahe reactor.

The long-term storage of all radioactive wastedasdied by the National Radioactive Waste Agency
(ANDRA) which is also responsible for civilian near waste. The process of dismantlement is in rsteps
similar to US Navy. After unloading the fuel, theactor compartment, forming a section of the stsp,
isolated and separated from the rest. The compattmemptied of all removable equipment and seaféd
After that, the section is dry-stored at Cherbdiargl5-20 years. A location protected from inclemeater
and large enough to store other submarine sectamsiismantling progresses, has been providedeat th
Cherbourg arsenal (Masurel, 1995, p.3).

The reactor is dismantled separately and reswitiagte is stored on the surface by ANDRA. After 15-
20 years of interim storage, the circuits and caomepts of the reactor can be dismantled and cut into
transportable packages. This is necessary onced-guoes not have a long-term storage site ableasfping
a “package” with the volume and mass of a reaaorgartment.

The fuel disposal strategy plans have two phasestefim storage: firstly, for 5 to 20 years in @aop
until the radioactivity level has decreased sudfitly to allow dry storage. And then, secondly, stigrage for
another 10 to 50 years before reprocessing or taimtorage by ANDRA. For this last step no decisibave
been made so far. Problems with this strategy basa#dly on medium-term storage will increase asemor
nuclear submarines are taken out of service.

6. THE UNITED KINGDOM'’'S PLANS FOR DISPOSAL OF NUCIAR-POWERED SUBMARINES

Last years, in Devonport shipyard has been workinghe De-fuel, De-equipment and Lay-up
Preparation project (DDLP). Almost all the submeasirwhich belong to British Navy were moored and are
still waiting final disposition. From these subnmas, only the spent nuclear fuel has been remaMéthe
remaining reactor compartments are still inside hblts and have been sealed in after removal offuké
elements. The entire hulls are currently being ledipat in the naval dockyards at Devonport andyRos

At least until the end of the 1980s, the BritishviNdnad recommended the sealing of the submarine
hulls and their sinking in the mid-Atlantic as lay the safest and least disruptive means of lorg-tksposal
(House of Commons, 1989). However, since this optioes not seem available any longer due to tlestlat
revisions of the London Dumping Convention, UK saimes will probably be disposed of by deep land
burial. The reason for choosing this quite expensiption is that, in the United Kingdom, a deeposory is
already being planned at Sellafield in northern |&ng while a suitable, shallow repository will noé
available.
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Figure 5 — UK Submarine Dismantling Project, Submebismantling Consultation, MoD. (2011).
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7. DISMANTLING RUSSIAN SUBMARINES AND DISPOSAL OF RACTOR COMPARTMENTS

The dismantlement process of titanium-hulled sulimearis much more time-consuming and requires
advanced equipment. After defueling submarine ocgactthe ship systems are shut down and reusable
equipment is removed from Russian submarines. Bsditht, missile compartments of strategic subrearin
are dismantled according to the provisions of thetesgic Arms Reductions Treaty.

However, differences exist in sequences of furtberations of submarine disposal. The most of
defueled Russian submarines have to be kept aftdatst for 15-20 years until dismantling; theg earely
undergone appropriate operations for waterborne@o As a result, personnel have to be kept abibard
submarine, in order to prevent sinking the shiprmsgpier. The threat of an environmental disastsulting
from the failure to take steps to salvage thesselseds growing every year. Lacking permanent laased
storage sites, the Pacific Fleet has had to dey@ioysional solutions. The submarine’s outer stseditripped
away; the reactor compartment and the two adjoiommpartments are hermetically sealed as a simgte u
The sealed compartments are towed to a remote drabay for temporary-but indefinite-floating stoeag
(once sealed compartments are also less likelykotlsan a whole submarine).

So far, there is no equipped long term storagditiasito place removed reactor compartments awmgp ke
them under control. Disposal of submarines withdeatal reactors represents a specific problemusski.
There are three or two accidental submarines quoresngly with the Pacific and the Northern Fleets.
According to experts, the fuel of some of thesdsrgrines can not be removed by existing techniesms.
Managing reactor compartments of the accidentahsuines needs specific technologies as well.

Table 3 - Core and fuel data for KLT-40 of NS Sevpub (source: Bellona Foundation Report nr 2:96 and
Jane’s Fighting Ships 2012-2013

Parameter Value
Reactor power 135 MWth
Core height 1m

Core diameter 1.21m
Mass of U-235 in core 150.7 kg
U-enrichment 90%
Number of fuel elements 241

Fuel element lattice type triangular
Fuel element lattice pitch 72 mm
Shroud, outer diameter 60 mm
Number of fuel pins 53

Fuel pin lattice pitch 7.2 mm
Fuel pin diameter 5.8 mm
Cladding material Zr-alloy
Fuel material U-Zr-alloy

5800



2019 International Nuclear Atlantic Conference AGI 2019
Santos, SP, Brazil, October 21-25, 2019
ASSOCIACAMRASILEIRA DEENERGIANUCLEAR- ABEN

| SBN:  978-85-99141-08-3

iﬂ::t.‘mn Preparation for dismantiement N N‘T*"I mr':;:- of . :‘mn“::"?: _ shqnmnt
— O Diachargs of SIF 0 Stapel work o) G
: traatmien of FW ! . B T
s i o, e | ok iy — :
| : i s H e |
i l =) 1 A R 5 ON-Shore sites

M
;" 'l.:\ ~ 4 3
: ’ i L . 7 [T {
d L E |
E £ 1 SNF 4 '
b T : |
: T ¥y i
» Speclal complex for 0
treatment of RW and SNF
; l i.—u | l-Ihn-Ia {inp e B
=3 ==
[ # =
]
\ i B
' H M
Fad o inmaim
HW sipaage

f
PR

T l---..;in- — 4 B
a PA “Sayak™ H Ts fs i | diesl wmiien i 1 -
-_-'- i i s placs L i ; _Ir:-

RS

|

Figure 6 — Russian decommissioning for Long terrtevierne storage (Source: Kalistratov. (2011))
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8. TECHNICAL ISSUES

Decommissioning of nuclear submarines may causes ¢osgrow continuously and will cause
environmental problems for the years to come. Thgnitude of the problem is not really known to the
broader public. The time horizon of radioactiveaets far beyond the human ability to plan. Today n
one can forecast the ecological risks of land bamaground water — and it is only a weak hope that
consequences of past Russian dumping will not lgraffect the ecological stability of whole Seaase

In the United States, France and Great Britain, deeommissioning process seems to be
progressing less chaotically. But in these coustag well the problems of long-term storage oftaryi
and civilian nuclear waste still have any problembkis is all the more pressing, as the build-up of
nuclear-powered submarines enters the next roued. génerations of submarines have been ordered or
planned in several nations; in fact, nuclear sulbmearare becoming increasingly important in future
nuclear deterrence strategies. However, there nistsea unique chance to stop a new arm build-up in
this field of military technology.

9. SOCIAL ISSUES

The licensing methodology has been growing in regaars as complex socio-technical systems
become more common. In addition to complexity,gize and financial investments of these tasks eretiu
of life cycle for each vessel, amplifies the impote to have acceptance from public opinion. Thus,
important to develop a specification and designha@blogy in order to avoid waste of time and modag
to a complex decommissioning whose functions amkna priori, managing the risk on parallel.

Moreover, to facilitate the exchange of informatiand national experiences relating to training,
competency and human resource development consateydor decommissioning of nuclear power-plant
ship; however, due to reserved data for each natdtiny does not allowed to share this informatikeeping
in secret whatever the evolution, discover and aded experience.

A military vessel seems to have more acceptanteradhan civilian merchant ships (for instance, NS
Otto Hahn, Mutsu and Sevmorput had some problemaglthem commissioning). Furthermore, a slightly
increasing in the number of requirements applicabldS Navy has been arisen problems directly watsts.

Education may help the public to understand acég@uclear power, as reference [1] during a mpl
presentation to Korean students about nuclear powetear safety and radiological protection.

10. LESSONS LEARNED

Successful decommissioning of nuclear facilitiegegels on the availability of competent, qualified a
capable staff, and rigorous demands are placedidn staff owing to the complexity of the technolaged
and the need for high standards of performancecanduct. Ensuring the availability and competente o
personnel involved in decommissioning activitiea isey requirement for organizations leading andagang
decommissioning programs and human resource dewelap including specialized organizations and
companies that supply services related to deconwonisg. Current approaches to human resource
development in the nuclear industry typically inwlan increasingly integrated approach to workforce
planning, education, training and nuclear knowledg@nagement. This evolution towards a knowledge-
centered integrated approach was possible becatise mcreasing interest in the use of digitahteaogies
to support the planning and implementation of deo@sioning projects.

Lack of planning tends to raise costs. For instancethe British Navy, there is no any public
announcement so far about how the submarines @idismantled, once all dangerous components haue be
removed. Probably the pressure hull must be op@me®me spots in order to remove the nuclear steam
raising plant (NSRP) and whether the pressure Wwilll moved on to another place, how much harder
workload will be employed to make again the shgbkt and floating (the major ex-military Britishsgels
are dismantling in Turkey, thus all the pressurk $hwould be dismantled in Devonport and Rosyth after
that, all waste steel must be sent to Turkey by. sea
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There is just one specific place in Devonport togee the nuclear fuel from submarines responsile t
perform the dismantling and its facilities now @lis the recent standards from Office of NuclearuRagn
(ONR). According to UK government, it is still misg specialized knowledge to Submarine Dismantling
Project.

The problem of submarine disposal has become tleet@rbe considered of the highest priority in
Russia. However, there is an impression that Rgsg@ernment continues to ignore this fact by glog
scarce financing. The analysis of the US prograrowsh that significant resources are needed for
rehabilitating the environment and population frdhve consequences of nuclear powered submarines
exploitation. Russia will probably have to pay munbre compared to the US, taking into account #ug, f
that it does not have an adequately developedsiméreture to solve these problems. In addition,sRulsas to
deal with the effects of careless and insufficiertbnsidered actions in maintenance of nuclear pedve
submarine fleet in the past.

It is satisfying the stringent regulations thatyedo be a primary cost driver for decommissiorangl
waste disposal. Reactor types and sizes, the nuofilbeactors on an individual plant site, and labosts are
among the main factors affecting costs. Thus, $dsimportant to develop a good recycling policteaf
nuclear-power plant ship inactivation.

The experiences made by the dismantlement of tipensdre the following:

- A precise knowledge of the structural arrangenagmt the radiological state of the installationgns
important condition for a successful work. That ilepthat the works are done continuously by theesataff
of well-trained workers with knowledge of the desigf the nuclear part of the ship and exact knogdedf
the existing dose rates at the working places. [atter implies an overall dose measurement befoct a
during the works as well to arrange optimal radiafprotection precautions.

- In addition, the knowledge of the radiologicadtst of the installations gives the possibility tdmose
the optimal decontamination method both under temtigorotection and effectiveness aspects.

- The use of mechanical methods for the disassembli the installations has shown two advantages,
the exposure of the workers can be reduced andi¢haing works after the removal of the installasican
be simplified. The experience shows that the optinuan be reached with shearing or cutting toolsn&o
mechanical methods however have turned out to tmiitable by the disassembling of load shielded
components because tools like saws and milling mashwere blocked by the load shavings; in thisecas
methods for melting the load are more proper bedsassembly.

- When using mobile shields, it has turned out thatuse of shields which can be fitted and talkgarta
in a quick way is desirable. To use methods likewtg instead of welding when assembling themnsoae
effective radiation protection concept.

- When using buffer tanks for collecting wastewated other contaminated liquids it is shown as
necessary that design supplies a technical systemerove the charges the deposited sludge. The
accumulated sludge in the buffer tank has creasamliece of remarkable dose rate of the works.

11. CONCLUSIONS

Given that the decommissioning process may takerakdecades, it is important that plans are
defined in advance. Greater funding and internatiarooperation are required to share informatiod an
expertise on the decommissioning of submarinesuakear submarines finally dismantled.

It will apparently take several dozen years in ortte accomplish a feasible submarine disposal
program. Thus, the priorities must be given tofdtlewing tasks.

1. Keeping decommissioned submarines afloat.
2. Defueling the reactors of decommissioned submarines
3. Managing the spent nuclear fuel of submarine reacté@cumulated at fleets.

At least, accomplishing these tasks will allow swdvother problems in a controlled situation and
avoiding taking urgent "fire" measures - which, amifinately, has become a traditional policy in our
country. Decommissioning of nuclear submarines wallise costs to grow continuously and will cause
environmental problems for the years to come. Thgnitude of the problem is not really known to the
broader public.
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