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Abstract

Higtoricd prioritiesin Russadid not include development of infrastructure necessary to manage
radioactive waste resulting from dismantlement programs, thus, the production of waste has
greetly exceeded the capacity to manage this waste creating an immediate need to design storage
facilities to accept the large volumes of waste being generated. Norwegian authorities consider
radioactive pollution in Russiato be one of the grestest environmental challenges the country is
facing today. Norway participates in multiple internationd initiatives established to address the
nuclear concernsin the Russian northwest, and Norway has established a direct relationship with
Russato address specific concerns. An ‘ Agreement on Environmental Cooperation’ between
the government of Norway and the Russian Federation has been implemented and includes the
conceptud design for the Solid Radioactive Waste (SRW) facility.

The intent of the SRW facility project isto design a modular facility that may be expanded or
duplicated as needed for interim storage of radioactive waste. The proposed facility must be
designed to accommodate a variety of waste forms, radiological activities, and Sizes.
Consderable waste specific information has been compiled, however, it is recognized that future
wastes requiring storage could differ from that currently being generated or planned for storage.
The facility must therefore be flexible enough to accommodate a variety of uncertaintieswhile
maintaining a cost effective desgn.

The conceptud design for the SRW facility provides three options for consideration at two Stes.
Two of the design options include use of alightweight structure integrated with a permanent
concrete building. Lightweight structures are used in the United States as a cost-effective method
of soring smilar types of waste. The third option includes atraditiona Russian facility
congtructed entirdly of concrete. A fourth option is unique to one of the sites and includes
utilization of an exigting tunnd fadility dong with anew sorage fadility.

Introduction
In the northwest region of Russia, the projected generation of solid radioactive waste greetly
exceeds the planned storage capabiilities. In some instances existing solid radioactive waste is
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currently stored outdoorsin undesirable conditions. The wastes are of various origins and types
primarily generated during the scrapping of nuclear submarines decommissioned from servicein
the Russian Northern Fleet but aso include other regiond radioactive wastes. Until the repository
on Nova Zemlayais available, these wastes need to be managed regionaly in amanner that is
protective of human hedth and the environment.

A conceptud design for the Solid Radioactive Waste (SRW) Fecility has been completed and
provides adetailed description of the waste quantities and characterigtics of the projected waste
sreamsin the northwest region of Russia. The facility must be designed in accordance with all
applicable Russian Federation regulations and must meet the intent of internationaly accepted best
engineering practices for the storage of radioactive waste.

A site sdlection process has been initiated in northwest Russia to determine the most gppropriate
location for the proposed facility. The candidate Sites for the storage facility originaly included
Andreeva Bay, RTP Atomflot, Nerpa, and Navy Yard No. 10. During the course of the
conceptud design, Russian Federation authorities, through discussons with local and regiond
authorities, determined that Andreeva Bay and RTP Atomflot should be removed from
congderation. The candidate stes now include Nerpaor Navy Yard No. 10. Thefind ste will
be sdlected in the beginning of the design phase of the fadility.

Requirements Development

The fundamenta design and engineering capabilities of Russian design firms are consistent with
international engineering practices. The Russan design agency VNIPIET was selected for the
conceptual design based on their experience in previous designs for radioactive waste processing
and Sorage facilities. VNIPIET fully understands the Russian Federation regulatory requirements
aswell asthe review and approva process ultimately necessary to proceed with construction.

Code Analysis

In order to vaidate that the conceptuad design meets the intent of western stlandards, a review of
Russian Federation, United States, and International codes and standards was performed.
Selected codes and standards specifically gpplicable to design, congtruction, and radiation safety,
were reviewed to verify tha the desgn parameters are not Sgnificantly different from
internationally accepted design practices. The principal Russian requirementsin the design of a
radioactive waste storage facility include safety of the individua and the environment, which is
consgstent with the International gpproach for management of radioactive waste.

Anaysis of over 50 Russan codes and regulations indicates that in spite of requirements being
improved over the years, amgjor portion of the actud standards required for radioactive waste
storage were established 10-20 years ago in SPORO 85, OSP-72/78, and other regulations.
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Safety requirements are identified in NRB-96 and include alowable dose limits for individuds,
prohibitions of specific radiologica activities, and requirements for ALARA (aslow as reasonably
achievable).

Waste Char acteristics

There are alarge number of enterprises and buildings located and operated in the northwest
region of Russa. The primary waste generating facilities include Navy bases and Minigtry of
Economics yards supporting the dismantlement of nuclear submarines. Waste generated at these
fadlitiesincludes liquid and solid radioactive waste. The waste data obtained during Site visits and
review of record datais consistent with the physical and radiological data that had been previoudy
understood, however, the projected volumes of waste to be generated appeared sgnificantly high.
With the design concept for an expandable facility, the volume of wasteis not a critical data point.
If the volumes are actually lower than projected, then the second module of the building is elther
postponed or cancelled and no cost is expended.

The radioactive waste categories are based on radiologica activity and are defined as Activity
Group I, I1, or 11l where:

Activity Group I: 10 —-30mRem/hr at 10 cm
Activity Group II: 30 mRem/hr — 1 Remvhr at 10 cm
Activity Group I1I: greater than 1 Rem/hr at 10 cm

The primary nudlidesin the waste are Cs™’, Sr* and Co®.

Liquid waste generated conssts of primary loop coolant, biologicd shieding water, and
decontamination waters. All of the liquid waste must be solidified prior to acceptance in the
dorage facility.

Solid waste generated includes combustible items, resins, and metdl. Combugtible items are
clothing, rags, boards, and other ancillary items used in the dismantlement efforts. Theseitemsare
segregated because of the additiond fire protection requirements. Resins conss of inorganic
sorbents used in processing, and the metal waste includes alarge variety of items from pumpsto
reactor components. Based on current programs underway in the region, it is estimated that
approximately 75% of the metal waste could be decontaminated, if afacility existed for this
purpose. The remaining 25% can not be decontaminated either because of the intricacy of the
component or because of induced activity.

Based on the waste characteristic data compiled, a storage building should be designed for low,
medium, and high level waste with atotal volume of 10,000 . The first module should incdlude
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3,500 n® of combustible waste and high level waste and 6,500 n of low and medium level
wadte. Spent fud will not be stored in the facility and is not included in this program.

Waste Acceptance Criteria

Waste acceptance criteria (WAC) are established to assure that the waste received into the
building is within the design envelope. The building will be designed for a specific waste inventory
and verification methods must be in place to ensure that this inventory is not exceeded. The
design envelope includes Activity Groups|, I1, and 111 radioactive waste. The WAC established
for the building will include requirements for generator waste certification, characterization,
traceability, waste form, packaging, and transfer. To the extent practicd, the waste will be
characterized to meet anticipated disposal requirements. However, the intent of the storage
facility isto provide immediate and safe Storage for waste currently generated. Therefore, the
WAC is not intended to restrict waste that would otherwise meet the storage requirements.

Operationd WAC requirements developed in the find design must include requirements for full
characterization to ensure that non-compliant waste is not received for storage. The operationa
waste acceptance criteria should establish requirements for types of waste, free liquids, chemica
condtituents, off gassing, packaging, and numerous other waste pecific requirements. The leve of
effort necessary to characterize waste will be dependent on the confidence of the origind data
received.

Related Projects

The conceptud design for the SRW facility was developed in consderation of related projects
under development or necessary for life cycle management of waste in northwest Russa. RTP
Atomflot facilities for waste processing will be in place and operating prior to the congtruction of
the SRW facility. Waste from this stewill be ready for trangport to the SRW facility and is
expected to be the first waste stream to enter the building. The following related projects are
currently under development in the region:

Concrete containers are currently being developed for solidified waste at RTP
Atomflot. However, these containers are not efficient for solid waste items. It is
desirable to develop more efficient Russian containers, however, western containers
can aso be licensed for waste storage in Russia.

A container project aso exists within the AMEC program to procure round metal
storage containers for radioactive waste.

Handling facilities and procedures are needed at each Site where waste is presently
stored or being generated to ensure that the initid waste characterization is acceptable
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for trangportation and storage and to alow repackaging into gpproved containers.
The AMEC program for mobile liquid waste trestment would satisfy the processing
requirements for the liquid waste.

Transportation requirements include the need for a ship and a vehicle to transport
waste from the Sites of generation to the storage building. Exigting ships are available
and currently in use, however, the reliability of these exigting transportsis uncertan.

Processaing facilities are ultimately needed to volume reduce the waste to maximize
storage capacity. The AMEC program for mobile solid waste treatment would satisfy
the volume reduction requirements for solid waste.

Licensing of Facilities

The Russian procedure for licensing of anew facility iscomplex. Locad and centra Authorities are
respongble for dte sdlection. The primary gpprovas, which will be given by locd and centrd
Authorities, are:

Site gpproval for location of the storage building (Adminigtration of Murmansk)

Approva to sart congtruction work will be given after afeasbility study is gpproved (Ministry
of Economics and Minigtry of Defense)

Approvd to sart operation will be given after successful commissioning. Loca and centra
Authoritieswill not give the permission to start operation until al Gosatomnadsor and Ministry
of Health comments have been resolved.

Gosatomnadsor has the overdl respongbility of ensuring that regulations and standards are
implemented to reduce the risks for radiologica accidents. For this purpose, Gosatomnadsor
Issues licenses to the enterprises involved in the design and congtruction of the facility. During the
design and congtruction work, Gosatomnadsor inspects ongoing work and provides comments.
Gosatomnadsor will dso issue licenses to the operators of the facility after having controlled their
traning.

The Minigtry of Hedth and their loca representation offices are responsible for securing the hedlth
of the operators and the population in general. Under this perspective, the Minidry of Hedth
provides comments on the design and during the commissioning.

The State Environmental Commission investigetes the effect a new facility may have on the
environment. The Commission provides ecologicd expertise on the part of the desgn thet is
subject to approva. In addition to the design documentation, the Commission will consider
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comments from Gosatomnadsor and the Minigtry of Hedlth as well as results of the public
discussions.

Conceptual Design

Storage concepts were devel oped with consideration to stipulated Russian Federation regulatory
and licenaing requirements. Compliance with these requirements assures that the facility will be
designed and congtructed in a manner that is protective of human hedth and the environment. A
brief liging of the generd design requirements includes:

Prevention of radionuclide discharge to the environment during routine operation
Separation of different types of radioactive waste

Congderation of potential discharges during design accidents

Congderation of internd trangportation means

Radiation monitoring and control systems

Engineered ventilation system, specid sawage collection system, fire protection, physicd
protection, and specia systems.

Operationa requirements are also considered to ensure that the physica and adminigtrative
systems perform effectively.

Four options have been considered for the SRW facility:

1. A concrete primary structure with two smal lightweight structurd additions for the storage of
Activity Group | and Il waste

2. A concrete primary structure with one large lightweight structura addition for the storage of
Activity Group | and Il waste

3. A traditiona concrete structure for storage of dl waste

4. Useof an exiging tunnd gructure for Activity Group |11 waste and combustible waste and a
smal concrete primary structure with one lightweight structura addition for the storage of
Activity Group | and Il waste. Thisoptionisonly available a the Navy Yard No. 10.

For Option 1, each subsequent phase would include the addition of two lightweight structura
additions. Option 2 and 4 would require the addition of asingle lightweight structurd addition
with each subsequent phase.

The primary structure for options 1, 2, and 3 is a concrete building that includes the waste
receiving area, trangportation corridors, and a storage area for the Activity Group 111 waste and
the combustible waste. The concrete structure for option 3 provides storage for dl activities of
wagte. The concrete structure in option 4 provides the support functions to receive and transport
the wagte into the lightweight structure. For dl options, the Activity Group 111 waste is segregated
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because of the increased shielding requirements, and the combustible waste is segregated because
of the increased fire protection requirements.

The interior trangportation system is designed to alow receipt of the waste in a controlled
environment. Incoming waste is monitored for radiation and isidentified through awaste tracking
system to establish a storage address. Interna movement and storage of the waste will be
provided with the use of aforklift and overhead crane. The waste receiving area provides for
movement of Category |11 waste by crane and provides forklift access for al other waste types.
Category 111 wasteis remotely moved by crane into concrete storage cells that provide required
shidding.

Genera storage areas will be designed to receive cages of waste drums and may be stacked four
levels high. Each cageistypicaly designed to hold four standard 200 liter drums. However, a
variety of containers and waste Szes may be stored in the facility.

A radiation monitoring system will be designed for monitoring of radiologica parametersfor
operationa safety, trangportation, and storage of the waste. Fixed wall monitors will be located
throughout the building, ventilation monitors are provided for exhaust, and portable monitors are
provided for routine contamination surveys, personne and vehicle monitoring.

Evaluation of Environmental I mpact

The evauation of environmenta impact is the process of confirming that the storage facility, with
congderation of the waste contents, will perform in amanner that is protective of human hedth
and the environment. The objective of the planned activity, which is storing of radioactive waste,
is classfied as the source of environmentd effect, and is therefore subject to meeting the
regulations and requirements for radiation safety. In accordance with regulatory requirements, the
environmentd effect must be within the limits of acceptable risk.

With the operationd controls and design features, the assumption of this conceptua designis that
the consequences of design and beyond design basis accidents will not lead to significant
deterioration of aradiation Stuation. 1t must be understood that a prerequidte for achieving this
assumption is that the inventory meets the established waste acceptance criteria.

Conclusion

Because historicd prioritiesin Russadid not include development of infrastructure necessary to
manage radioactive waste resulting from dismantlement programs, the production of waste has
greatly exceeded the capacity to manage this waste cresting an immediate need to design storage
fadilities. Theintent of the SRW facility project isto design amodular facility that may be
expanded or duplicated quickly and cost effectively as needed for interim storage of radioactive
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waste. A conceptud design for the SRW facility has been completed under the ‘ Agreement on
Environmenta Cooperation’ between the government of Norway and the Russian Federation.

A dorage facility must be designed to accommodate a variety of waste forms, radiologica
activities, and Szes. It isrecognized that future wastes requiring storage could differ from that
currently being generated or planned for storage, therefore the facility must be flexible enough to
accommodate a variety of uncertainties while maintaining a cost effective desgn. Based on the
waste characteristic data compiled, a storage building should be designed for low, medium, and
high level waste with atotal volume of 10,000 . The first module should include 3,500 n® of
combustible waste and high level waste and 6,500 nT of low and medium level waste.

The SRW Fadility is being implemented by the Norwegian Government and requires oversight to
ensure that the facility meets minimum established standards. Eva uations to date have indicated
that the processes and design practicesin the Russian Federation are comparable to Internationa
Standards. These evaduationsinclude areview of desgn standards, radiation safety standards,
and environmenta assessment requirements. Detalled review of these requirements should be
conducted during the design phase to ensure that the facility meets Russian Federation
requirements and meets the intent of Internationd design and radiation safety standards.



