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Introduction

Radioactive waste (RW) management process
flow charts have been originally arranged according
to a flowline principle: “from the generation source
to the storage facility”. Subsequently, with the de-
velopment of technologies, facilities enabling to
process waste from several “sources” started to
appear in RW management flow charts, including
segregation, compaction, incineration and other
complexes. Introduction of disposal requirements
for RW conditioned to comply with relevant ac-
ceptance criteria for disposal, is likely to accelerate
this process, also opening the door to arranging for
larger scale RW processing using the capacities of
specialized enterprises. Unfortunately, for the time
being, “from the generation source to the storage
facility” flow chart providing for no optimization

4

as regards RW conditioning in accordance with
waste acceptance criteria, is usually developed and
has been already applied to new and incomparably
mightier sources of RW generation such as nuclear
decommissioning activities. Results of the initial
RW registration in part of assigning the waste to
the non-retrievable RW category seem to be quite
regrettable. Decisions on categorizing RW storage
facilities as facilities holding non-retrievable RW
or non-retrievable RW conservation facilities were
postponed for many sites either due to the regula-
tory framework imperfections [1] or relevant will of
operating organizations. In a number of cases, even
more radical unreasonable decisions were made
suggesting that radioactive waste was assigned to
retrievable RW category. A common feature of the
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setting described above is the failure to follow the
existing and prospective operating mode of an in-
dustrial nuclear site. Whereas such mode suggests
that the radiation safety of personnel and the en-
vironment should be ensured to the fullest extent
possible by using relevant solutions not involving
collection and isolation of all radioactively con-
taminated materials. This article discusses the pos-
sibilities and prospects allowing more efficient ar-
rangement of RW management activities within the
boundaries of one or more industrial nuclear sites.

The requirement on increasing the efficiency of
RW management is laid down in the provisions of
the Law [2], along with the cost-effective arrange-
ments for implementing waste disposal. At pres-
ent time, certain excesses can be already observed
in the practical implementation of these require-
ments suggesting that the implemented radiation
protection measures go beyond of reasonably suf-
ficient ones stated internationally in ICRP [3] and
IAEA publications [4]. Manifestations of this kind
of excesses have already been generally analyzed in
[5, 6]. This is also the case for the data on low RW
activities being emplaced into repositories [7] and
already put into RW disposal facilities (RWDF) [8].
This paper is manly focused on reduction of waste
amounts and activity subject to disposal at the sites
run by the National operator as a way allowing to
increase the efficiency. In a number of cases, to
implement some of the abovementioned opportu-
nities, it will be necessary to adjust certain regu-
latory provisions. For such cases, rationale behind
such adjustment was given. But in the first place it
seems reasonable to discuss the general concept of
RW disposal in centralized disposal facilities (run
by the National Operator).

As regards the safe RW management, the ratio-
nale behind relevant reasonable sufficiency re-
quires multicomponent argumentation. This ap-
plies in particular to the most hazardous category
of waste, namely, long-lived high-level waste. Many
countries have chosen the option suggesting di-
rect disposal of spent nuclear fuel, assuming it to
be sufficient enough to ensure the safety, while a
number of countries are implementing SNF repro-
cessing strategies. Preamble to the Joint Conven-
tion [9] clearly states (Preamble, section vii) that
recognition of SNF as a valuable resource that may
be reprocessed is seen as a decisive factor in RW
disposal strategy. If SNF is recognized as a valu-
able resource, various strategy options can be also
implemented, including those suggesting various
types of reprocessing, fuel and reactor technologies,
REMIX fuel technologies [10], etc. At the same time,
economic efficiency is set as the main priority in
the overwhelming majority of cases with powerful
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tools being developed and applied [11]. And only in
particular cases, when the emphasis is placed on
minor actinides burning, the feasibility of a tech-
nological option is demonstrated based on dispos-
al safety considerations [12]. In general, it can be
argued that radiation safety considerations, espe-
cially regarding the final life cycle stages (decom-
missioning and RW disposal) played quite a minor
role in the feasibility evaluation of fuel cycles and
nuclear technologies [13].

Actually, the same considerations are stated in
the provision of a key document on radiation pro-
tection of population [3]. Relevant quote can be
found in ICRP publication 103: “The Commission
recommends that, when activities involving an in-
creased or decreased level of radiation exposure, or a
risk of potential exposure, are being considered, the
expected change in radiation detriment should be ex-
plicitly included in the decision-making process. The
consequences to be considered are not confined to
those associated with the radiation — they include
other risks and the costs and benefits of the activity.
Sometimes, the radiation detriment will be a small
part of the total. Justification thus goes far beyond the
scope of radiological protection. It is for these reasons
that the Commission only recommends that justifica-
tion require that the net benefit be positive. To search
for the best of all the available alternatives is a task
beyond the responsibility of radiological protection
authorities.”

Following the gradual shift with more focus
placed on less hazardous radioactive waste classes
(low-level, short-lived), the principles of radiation
protection, namely justification and optimiza-
tion, should play an increasingly important role in
choosing relevant waste management options. Ul-
timately, the latter suggests a decrease in the num-
ber of safety barriers providing waste isolation with
simultaneous enhancement of safety case quality.
Practical experience of such countries as France,
Sweden and many others demonstrates the positive
effect offered by this approach [14].

Anticipating possible criticism of the proposed
approaches, it can be stated that the justified use
of radioactively contaminated materials within the
boundaries of an industrial site can be considered
as a testimony of rationality, soundness and cul-
ture. Conversely, options suggesting that expensive
packages containing scanty activity are subject to
disposal for hundreds of years reveal mismanage-
ment approach, which may be accompanied by more
stringent formulations. To illustrate the above, a
comparison of the main conditions suggested for
the disposal of specific packages containing similar
radioactive waste in our country and abroad is pre-
sented below (table 1).
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Table 1. Key disposal parameters for low-level RW

Characteristcs | sweden | Fane | Russa |

Type of disposal structure Mound type at NPP site Centralized trench type Permanent structure
Package tvpe compacted plastic bags, drums,  plastic bags, drums, NZK-RADON, KMZ,
9ebyp transport freight containers large equipment, etc.  KRAD 3.0, KRAD 1.36
Cost of conventional packaging, thousand rubles/m? 0.5 0.5* More than 50*
Disposal cost, thousand rubles/m? 15-40 15 55 (class 4)
Dose rate at the surface of RW package, mSv/h Less than 0.5 - 0.1
o <0.1% of the total activity <10?
Maximum specific activity in the package*, Ba/g <3-10? (radionuclides with <107 <108
a half-life of over 5 years)
=15~
Average specific activity in the package*, Bg/g 6.8—49.5 [14] T

Note:

*In Russia, the cost of big-bag “packaging” does not exceed 0.5 thousand rubles/pcs. VAT included
“The cost of the container ranges from 72 thousand rubles/pcs. (useful capacity of KRAD 1.36 — 1.4 m? of radioactive waste, package
volume 1.6 m3) + 55 thousand rubles/m?* (disposal tariff for RW class 4)

*Assessment based on actual disposal practice

*The average value for the radioactive waste retrieved from the facilities of the Grozny branch of the Federal State Unitary Enterprise “RosRAQ”

*Data of FSUE Atomflot

It is worth noting that various approaches can
be applied to minimize RW amounts subject to
disposal. For example, for accumulated low-level
short-lived RW, pre-processing segregation seems
to be quite effective which is due to rather long
storage times and insufficient attention paid to the
procedure allowing to categorize waste as radio-
active during its generation with no financial in-
centive being in place providing for waste amount
minimization.

This article considers an approach aimed at recy-
cling the contaminated materials. It’s argued that
such opportunities may turn to be extremely ample.
For example, slightly contaminated dismantled
building structures may be used in the construction
of drainage layers or as secondary crushed stone in
the concrete production and applied in new nuclear
facilities construction. Also, radioactively contami-
nated materials can be used to build roads under
various conditions (within the boundaries of settle-
ments and beyond, depending on their specific ac-
tivity [15]).

A more detailed discussion of other options in-
volving the use of contaminated materials in nucle-
ar decommissioning activities is presented below.
Relevant optimization opportunities have been
evaluated for three types of facilities considered in
terms of contaminated material recycling (surface
reservoirs for liquid radioactive waste (LRW) stor-
age, near-surface storage facilities for solid RW, in-
cluding near-surface disposal facilities, and facili-
ties under decommissioning). Considered as source
materials were both radioactively contaminated

6

materials and those already categorized as radioac-
tive waste.

Near-surface LRW storage reservoirs

A total of 17 facilities of this type were operated
in the territory of the Russian Federation (FSUE PA
Mayak, JSC SCC, FSUE MCC) containing a total of
over 420 mIln m? of waste (table 2). Regarding two
of these, decisions were made and relevant activi-
ties were started to retrieve the waste (facilities of
FSUE MCC holding over 29,000 m3 of waste). Water
surface capping activities have been completed or
started at seven reservoirs (B-2, B-1, B-25, sludge
storage facility at JSC SCC, V-9, V-17 at FSUE “PA
Mayak”, 354 at FSUE MCC). In the future, water
area and reservoirs V-3, V-4 of FSUE “PA Mayak”,
354a at FSUE “MCC” and others will be capped. It
should be noted that according to the TCR Strategic
Master Plan [16] the water area of the largest reser-
voirs (V-10, V-11) is not going to be capped.

Data presented in table 2 demonstrates that all
the cases suggesting water area capping deal with
moving large (V-17, PKh-1 and PKh-2, etc.) and
very large amounts (V-3, V-4) of material required
to build the screen covers.

Reservoir B-9 was the first industrial reservoir
regarding which relevant solutions for capping
its water area were proposed. Due to many rea-
sons considered in [18], purpose designed hollow
blocks PB-1 and rocky soils were used for cap-
ping. In 2005, a permit was given allowing to use
purpose designed packing kits of VT, ZhT type to
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Table 2. Main characteristics of near-surface LRW storage reservoirs [17]

FSUE PA Mayak TCR
Characteristic V-17 V-3,4
Year of construction 1949 1952
Surface area, km? 0.13 2.05
Volume, mln m? 0.27 496

Main radionuclides essential in 13705 90, B7Cs, oS,
terms of the accumulated activity ’ 235py

JSC Siberian Chemical Combine FSUE MCC
B-1 B-25 PKh-1,2 VKh-3, 4 354a
1961 1962 1961 1958 1966
0.08 0.01 0.056 271 0.066
0.08 0.0043 0.174 3.63 0.76
IS wpyaan wm g

perform capping. Since 1993, staged efforts were
implemented to construct 4 sections of the land-
fill designed to accommodate solid very low-level
and low-level radioactive waste (activities were
performed in 4 stages: first stage — 1993—1996,
second stage — 1997—2009, third stage — 2009—
2013): it covered part of the capped water area
of the shutdown V-9 reservoir. The waste being
packed into primary packaging was placed in bulk.
After closure, the sections were covered with a pro-
tective soil layer (stony and loamy) with a thickness
of 0.5—1 m at the first stage of closure, a 1 m thick
layer with an interlayer composed of crushed stone
having a thickness of 0.2 to 0.3 m was placed at the
second stage. This method of reservoir closure was
selected based on many factors, including the need
of constructing a covering safety barrier, taking
into account the optimization principle when plac-
ing newly generated solid radioactive waste. In ad-
dition, preliminary safety evaluations considering
the option of SRW final disposal in a landfill were
performed involving relevant calculations enabling
to assess the migration of the main radionuclides.
The calculations showed that the landfill operation
both at present time and in the future will produce
no significant impact on the open hydrographic
network [19].

The general practice applied with respect to other
water bodies (B-2, B-1, B-25, facility 354) provid-
ed mainly for the use of clean materials. The use
of contaminated materials having either a poten-
tial stabilizing effect on the accumulated waste or
materials potentially not being able to produce any
significant negative effect on waste were not inves-
tigated in detail, although relevant ideas and inten-
tions were considered by a number of organizations.

The unacceptability of the existing situation sug-
gesting no direct indications and no opportunities
for using the potential of placing additional vol-
umes of radioactive waste and other contaminated
materials both under operation and conservation of
facilities holding non-retrievable radioactive waste
was indicated in [20]. Currently, some improvement
was achieved due to the enactment of NP-103-17
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[21]. According to its provisions, facilities holding
non-retrievable RW are allowed to accept RW gen-
erated during:

- operation or nuclear decommissioning providing
for the generation of RW accumulated in non-re-
trievable RW facility;

- operation of non-retrievable RW facility itself;

- activities performed to change the status of the
facility to “a conservation facility for non-retriev-
able RW”;

- remediation of non-retrievable RW facility’s site.
Nevertheless, significant restrictions remained.

The same section of the regulation states that the

emplacement of other radioactive waste in non-re-

trievable RW facility shall be prohibited. However, it
should be assumed that in this section of NP-103-

17 the “radioactive waste” notion is used in its strict

sense, i.e. materials subject to no further use and,

thus, completely devoid of any useful properties.
Provisions regarding the general procedure pro-
viding for additional radioactive waste disposal in
such facilities are presented in NP-103-17. The key
features that should be reflected in the safety anal-
ysis report are as follows: analysis and accounting
of the morphological, chemical and radionuclide
composition, amount and activity of the radioac-
tive waste subject to disposal; allowable total and
specific activity, etc. As it comes to V-17 reservoir,
the prospects regarding the use of radioactive ma-
terials of various types and morphological compo-
sition (metal waste, building materials, shredded
vegetation, contaminated soil) were considered in

[22]. In particular, it examined the influence pro-

duced by contaminated materials on the general

level of activity in V-17 reservoir, the economic
feasibility associated with the use of contaminated
materials, radiation protection of personnel during
work execution, and the impact associated with the
use of contaminated materials while performing
activities enabling to ensure the long-term safety
of the facility itself.

However, one cannot state that the optimization
topic has been put behind completely. JSC SCC ex-
perts have also discussed the application of similar
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approaches with regard to PKh-1 and PKh-2 closure.
However, on the whole, similar experience can be
extended to cover other materials, including non-
radioactive ones, in particular waste generated by
mining and metallurgical enterprises.

Given the existing practice, it seems more difficult
to use materials that were previously categorized as
radioactive waste. It is worth reminding that earlier,
materials were categorized as radioactive waste based
on completely different rational with no consider-
ation given to their possible reuse or extraction of
useful components in the future, often without prop-
er segregation procedure. Issues associated with addi-
tional extraction of useful materials (uranium, metals,
etc.) and relevant economic feasibility were examined
with respect to the old tailings of JSC ChMZ, tailings of
PJSC PIMCU and other facilities. In addition, as it was
shown above, in some cases the generated radioactive
waste is also used to perform activities enabling to
ensure the long-term safety (term referred to as con-
servation in Russian literature) of legacy sites (tailing
No.1 at JSC ChMZ [23] and others).

On the other hand, the process of putting new re-
cords into the accounting documents of the System
for State Registration and Control of Radioactive
Substances (RS) and RW (SGUK RV &RAO) currently
provides for some operations implicitly conforming
with RW changing over into RS. For example, the
following codes of operations were entered into
[24]: “15” — to reflect information on the generated
radioactive substances during RW processing in the
form of a spent sealed radiation source, “49” — to
deregister RW during segregation (with subsequent
registration of new RW), etc.

In addition, the code “98” is also provided for
deregistration of radioactive waste “for other rea-
sons.” Thus, within the framework of reporting
under SGUK RV&RAQ, it is possible to reconsider
a decision regarding waste categorization as radio-
active waste. No requirements regarding the pro-
cedure for changing the status of radioactive waste
into RS are provided in relevant regulatory provi-
sions, including federal norms and rules, which is
obviously due to the fact that until now no such
cases have been identified and should be regarded
only as a matter of time.

Near-surface RW storage and disposal facilities

It seems necessary to reconsider the issue with
respect to a number of large facilities that were not
categorized as sites holding special (non-retriev-
able) RW. The rationale behind this statement can be
confined to the fact that decisions during the initial
registration of RW were made by operating organi-
zations and commissions with no proper evaluation
of the following factors: up-close opportunities re-
garding RW disposal funding, waste characteristics,
comparation of dose and radiation risks for person-
nel and the public given various waste management
options. It could be considered quite remissible for
the stage of preliminary data acquisition. Moreover,
in most cases to categorize RW as retrievable waste,
the criteria associated with “non-defense” origin
of the waste and the “unfortunate” location of the
facilities were considered solely [25]. Today, when
the data are completely compiled and RW retrieval
operations have started [7], it seems obvious that
the retrieval of all accumulated retrievable RW will
be a long and expensive process.

Even among large RW storage facilities whose
waste was categorized as retrievable, some facili-
ties mainly containing short-lived radionuclides
can be identified (Table 3).

Among the facilities listed in Table 3, two are lo-
cated in the territory of the Novovoronezh NPP. It
should be noted that the period of potential haz-
ard for more than 70% of the RW accumulated at
the site of the Novovoronezh NPP accounts for
less than 150 years. The cost associated with the
disposal of such waste amount, including packag-
ing cost, may exceed 2 billion of rubles. As regards
the facilities belonging to JSC “PDC UGR”, it seems
obvious that the radioactive waste will be removed
from SGUK RV &RAO register before the start of rel-
evant retrieval operations. It should be noted that
the above calculations are based on data filled in by
organizations to SGUK RV&RAO. Thus, during the
development of a detailed strategy for the manage-
ment of accumulated radioactive waste and decom-
missioning of RW storage facilities, consideration
should be given to determining the expanded ra-
dionuclide composition of the waste [20, 26].

Table 3. Examples of the largest storage facilities for retrievable radwaste

Organization Name of RW storage facility Main radionuclide |Potential hazard time, years |Amount, thousand m?
Novovoronezh NPP KhTRO N26 Cesium-137 Less than 150 9.97
Novovoronezh NPP KhTRO N27 Cesium-137 Less than 30 years 10.0

JSC"PDCUGR"  Trench type storage facility N2 3 site 11 Cesium -137, Cobalt-60 Less than 20 10.0

JSC"PDCUGR"  Trench type storage facility N24 site 11 Cesium -137, Cobalt-60 Less than 20 9.93
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Issues associated with the future fate of the ra-
dioactive waste held in long-term storage facilities
have already been considered several times. Under
the initial RW registration campaign, decisions re-
garding waste categorization as retrievable were
postponed both due to obvious safety losses and
expenses, as well as due to the lack of already de-
veloped justification materials.

For a number of facilities (for example, GMZ tail-
ings the long-term safety of which has been en-
sured under the Federal Target Program for Nuclear
and Radiation Safety hold over 10.6 million m® of
radioactive waste), rational decisions regarding RW
categorization as non-retrievable waste practically
do not raise any questions [1]. For example, in-situ
disposal of radioactive waste at JSC “MSZ” (over
410 thousand m?®) will reduce dose commitments by
more than 25 man-Sv and allow to save more than
90 billion rubles. To date, some progress can be
distinguished in terms of reviewing pending deci-
sions (facilities of FSUE RosRAO Kirovo-Chepetsk
branch).

Particular in-depth consideration should be also
given to facilities the feasibility studies regarding
RW categorization as non-retrievable for which
were done under the initial RW registration cam-
paign (facilities of FSUE RFNC-VNIIEF, JSC SSC
RIAR, JSC SSC RF-IPPE, branch of JSC NIFCHI
named after L.Ya.Karpov, etc.). It should be noted
that the dates for reviewing the deferred decisions
were set in relevant acts of initial RW registration.
It was assumed that by this time materials demon-
strating the feasibility of RW in-situ disposal, as
well as evaluations of relevant exposure, radiation
risks and costs considering both the option of waste
retrieval and in-situ disposal are to be developed
by operating organizations. A point to note is that
a delay in making relevant decisions on a number
of facilities, such as storage facilities of FSUE “RA-
DON?” (43 facilities holding a total of over 132 thou-
sand m?® of RW) and Bilibin NPP (4 facilities holding
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a total of over 4 thousand m? of RW), allows to as-
sess not only the doses, risks, costs and long-term
safety, but also take into account some other as-
pects of relevance.

The use of contaminated materials and radioac-
tive waste in the case of non-retrievable RW dis-
posal facility conservation is regulated using the
same approaches as it comes to LRW storage res-
ervoirs. The main difference is that generally addi-
tional materials cannot be placed inside. However,
slightly contaminated materials, in comparison
with the main radioactive waste disposed of in the
repository, may still be used, especially in the cases
suggesting that additional safety barriers perform-
ing some new functions can be constructed. For ex-
ample, intrusion safety barrier made of containers
holding low-activity short-lived radioactive waste
(or waste contaminated with radionuclides, but not
falling under RW classification criteria) can be con-
structed over a landfill type repository (Figure 1).
Apparently, quite a big amount of such packages
was formed in the past [8]. Among such candidate
facilities, the complex of soil landfills of plant 235
at FSUE PA Mayak site seems to be the top priority
one to consider.

Repositories were constructed as engineered
trenches and pits, or excavations the soil from
which was excavated while constructing the enter-
prise. The depth of trenches and pits ranges from
0.5 to 8 m. The repositories are covered with stony
and loamy soil (up to 2 m high), however, some out-
crops of waste and scrap metal from the backfill, as
well as surface dips can be observed. Moreover, har-
dy-shrub species have overgrown most part of such
repositories. About 230 thousand m3 of solid radio-
active waste with a total a-activity of 1.7-10'2 Bq
and B-activity of 2.4-10'3 Bq [17] were placed into
these repositories [17]. Solid RW were disposed of
in bulk without packaging. Their inventory is main-
ly composed of stainless steel, non-ferrous and fer-
rous metals, including bulky equipment, laboratory

am

Natural soil

Gravel/stone layer

Clay
Drainage layer

Geomembrane

Package with low-level
short-lived RW and/or
contaminated materials

Massif of RW
storage facility

Figure 1. Conservation technology for solid RW trench type storage facility
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dishes, plastics, special protective clothing, clean-
ing materials and construction waste. According to
specific activity level, the waste stored in landfills
corresponds to the categories of very low, low- and
intermediate-level RW.

Current setting within the site boundaries can
be described as a quite complex one with some
prospects for natural improvement in 50-100
years. Obviously, activities enabling to achieve the
long-term safety of the repository complex are re-
quired to be performed. During their execution, it
also seems advisable to construct a covering safety
barrier made of solid materials, for example, made
of a number of NZK-type containers containing
low-level short-lived radioactive waste, or con-
taminated concrete slabs from the dismantlement
of buildings and structures. This layer will pro-
vide: protection from intrusion and bio-interfer-
ence [27], make it easier to monitor the state of the
repository and etc.

The total area of the site accounts for over
80 thousand m?. Given occasional flooding of some
facilities at the site and the need for arranging a
denser setting, it can be halved. But even in this
case, the potential capacity can amount to only
15 thousand NZK-type containers. Allowed added
activity of short-lived radioactive waste for this re-
pository can be limited to 0.1 % of the accumulated
RW B-activity. Which is approximately equal to
2.4-10'° Bq resulting in a value of 2-10” Bq per con-
tainer. According to [8], the portion of such pack-
ages may reach 50% of those being disposed of in
near-surface disposal facilities.

A similar amount of “weak” radioactive waste al-
ready accumulated and packaged into containers
may be not available. But in this case, various types
of reinforced concrete slabs from nuclear decom-
missioning activities, etc. can be applied.

In case of near-surface RWDFs with some struc-
tures located on the ground level (RW disposal fa-
cilities located above natural ground surface lev-
el, for example, specialized buildings, etc.), such

Matural soil

Geotextile
Clay

Sand

Packages with low-level
short-lived RW and/or
contaminated materials

packages may be used to arrange a buffer zone in-
creasing the stability of the structure, while bund-
ing the structure with soil after completion of RW
emplacement operations can be considered as a
typical engineering solution applied at such facili-
ties both in Russia and abroad (Figure 2). This will
reduce the consumption of clean materials and
eliminate the need for placing RW packages with
extremely low-level waste or contaminated ma-
terials in near-surface disposal facilities or other
types of facilities.

Facilities under decommissioning

All previously described proposals and ap-
proaches are fully valid for the decommissioning
activities providing for the entombment option.
Under the first project of this kind implemented in
Russia aimed at upgrading industrial reactor EI-2
into a storage facility for special (non-retrievable)
RW, these were partially implemented to address
the issues associated with graphite stack and in-
dividual reactor metal structures [28]. However,
many components of the optimization potential
remained untapped, including the following: no
need for removing part of the metal structures,
possibility of using packages with radioactive
waste formed during nuclear decommissioning
operations to build upper covering screen layer
considered as an important element preventing
intrusion in the distant future, optimization of
monitoring systems, etc.

Papers [5, 6] provide a detailed evaluation of best
RW management and decommissioning technolo-
gies under the dismantlement option. Furthermore,
backfilling of pits remained after the dismantle-
ment of the underground part of decommissioned
buildings and structures can be noted as an addi-
tional opportunity for optimization. In these cases,
it also seems acceptable to use contaminated mate-
rials, the specific activity of which will reach clear-
ance levels in some 30—50 years.

Sand

Gravel/stone layer
Geomembrane
Slab

RW storage
facility massif

Filter outlet

Figure 2. Proposal suggesting the use of packages containing low-level short-lived RW or contaminated materials during
RW disposal facility closure
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Conclusion

The approaches considered on rearranging the
management of contaminated materials and ra-
dioactive waste within the boundaries of an in-
dustrial site are aimed at achieving a significant
reduction in costs while maintaining or even
increasing the safety level. In all cases, the pro-
posed measures will require some efforts and
funding, including those associated with safety
demonstration. In some cases, additional studies
on the compatibility of materials and substances
are to be done. But these additional costs will
pay off many times. On the whole, the following
is true - the more thorough is the safety demon-
stration and the more is the number of conducted
independent expert reviews, including those re-
quired to obtain operating licenses, the more ef-
fective are the activities.

The positive effects may be even higher in the
case of a wider optimization of operations, in-
cluding the consideration of opportunities for
moving materials between the sites of different
enterprises.

The proposed solutions suggesting the use of
packages with low-level RW will make possible a
manifold speed up in the removal of accumulated
RW from industrial sites and dispense the disposal
system for RW class 3 and 4 with the necessity of
placing packages with very low-level short-lived
waste into relevant facilities.

The proposed solutions may be cautiously per-
ceived as manifestations of a simplified safety
approach. However, the authors consider and
will insist on the contrary: at the moment more
complex solutions in terms of their planning and
safety demonstration are proposed, especially
given the extended planning time for RW man-
agement from regular 20 years to 50 and more
years. At the same time, they fully comply with
the basic principles of radiation protection. Their
implementation requires a shift from facility-
level planning and work arrangement to a com-
prehensive one, taking into account the develop-
ment of the entire industrial site and the indus-
try as a whole. This means that decommissioning
activities should be planned and arranged for in
strict coordination with the program on the es-
tablishment of RW final disposal system (not lim-
ited to formal references stating the obligation of
the national operator to accept radioactive waste
conditioned according to the acceptance criteria)
with full transparency ensured for the projects
providing for the management of slightly con-
taminated materials.
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