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Abstract

This paper attempts to describe some Exclusions & Exemptions from the current and
proposed transport regulations and describes those requirements applicable to low
active material. It concludes that Clearance is the dominant issue and that within the
UK nuclear sector, the current (1985 as amended 1990) transport regulations have no
significant impact on the management of low active materials. Nor will the proposed
(1996) Regulations.

Regulations in UK

The transport of radioactive material (RAM) in UK is currently governed by National
Regulations, which are derived from the IAEA Safety Series No. 6, "Regulations for the
Transport of Radioactive Material -1985 Edition (As Amended 1990)", (IAEA SS6 1985) via
the adoption into national legislation of ADR, the "European Agreement concerning the
international transport of dangerous goods by road" and RID, "Regulations concerning the
International Carriage of Dangerous Goods by Rail". It is a requirement of EU that member
states align their national regulations with ADR and RID.

Since publication of the 1985 Edition of the IAEA Regulations, provisions (known as the
"Grandfather Clause") have been included for the continued use of packagings which had
been approved under previous editions, subject to certain restrictions and with limitations on
the further manufacture of such packagings. Under the 1985 Edition, all aspects of RAM
transport, including the use of grandfathered packagings, became subject to Quality
Assurance.

"Regulations for the Transport of Radioactive Material -1996 Edition - Requirements No. ST-
1" have now been published and, when recognised in ADR and RID, will be incorporated into
UK legislation and it is anticipated that this will occur in 2001. Implementation schedules and
"Grandfather Clauses" have yet to be determined.

Generally, the holding and use of radioactive material in UK is governed by the Radioactive
Substances Act 1993 or by the Nuclear Installations Act 1965 for nuclear fuel cycle material.
All disposals of radioactive waste and Authorizations for discharges are governed by the
Radioactive Substances Act. Radiological protection of persons, including those involved
in/affected by transport, is governed by the Ionising Radiations Regulations 1985. definitions
of radioactive material are diverse and tend not to be absolute. Typically for the Radioactive
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Substances Act / Nuclear Installations Act, radioactive material is taken to be that having an
activity concentration of greater than 0.4 kBq/kg. For the Ionising Radiations Regulations,
reporting of the use of radioactive material is required for material having an activity
concentration greater than 100 kBq/kg.

1985 Transport Regulations

General

The transport of RA material in the UK is governed by The Radioactive Material (Road
Transport)(Great Britain) Regulations 1996 and The Packaging, Labelling and Carriage of
Radioactive Material by Rail Regulations 1996, which incorporate the requirements of IAEA
Safety Series 6 (1985). Transport is essentially an activity which is readily amenable to
regulation hence there are only a few exclusions from the regulations. (These have been listed
in Mr Baeklandt's paper). However in these regulations, radioactive material is defined as any
material having a specific activity greater than 70 kBq/kg. There is no consideration of the
Isotopes, involved, their physical or chemical form, or total activity exemption. The
Explanatory Material to IAEA SS6 1985 explains that "the Regulations apply only to material
having a specific activity exceeding 70 kBq/kg, in order to avoid bringing within the scope
of the Regulations many substances, often naturally occurring, which contain insignificant
amounts of radioactivity and which, if transported, pose no significant hazard."

Material below this specific activity is only required to be subject to the conventional controls
for transport which apply to all materials. The phrase "normal" or"routine conditions of
transport has a specific meaning within the Transport Regulations & the associated guidance
which includes "minor mishaps", but not the Regulatory Accident. In other contexts therefore,
its plain english use should be treated with care.

Under UK legislation, material having a specific activity greater than 0.4 kBq/kg can only be
sent to an authorized site. Therefore even though the transport would not be regulated, some
controls and certification are necessary. Typically to demonstrate an awareness of the
Transport regulations and "prove"that they do not apply, a standard consignment certificate
will be supplied with the contents described as "exempt RA material".

Packages

Under IAEA SS6 1985, the achievement of safety is dominated by the use of packages
appropriate to the significance of the radioactive contents, ranging from Excepted packages,
for very limited quantities of activity and/or activity incorporated into instruments and articles,
Industrial Packages, to Type 'A' & Type 'B' packages for larger radiography sources, irradiated
fuel etc. There are additional requirements for controls on consignments & conveyances
because it is recognised that there may be more than 1 package in a consignment & more
than 1 consignment in a load, t.

All "Transport" packages must meet specified general requirements, covering suitability of
materials of construction, ease of handling, ease of decontamination and the ability to
withstand vibrations and shocks during normal transport. For Excepted Packages, the surface
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radiation doserate may not be >5 uSv/h. Mechanical and containment performance and
Certification / Approval requirements increase for "higher grade" packages. Type B packages
must withstand conditions appropriate to a severe mechanical and thermal accident. The safety
of a package, therefore, depends on adequate design, appropriate to the contents and the
implementation of procedures to ensure that all design intents are achieved for each
consignment.

Contamination

In addition to the radioactive contents of a package, controls are also applied to
contamination, both on the package and on the conveyance. Limits are specified for both non-
fixed and fixed contamination and for accessible and inaccessible surfaces of packages and
for conveyances. Generally, the limit for non-fixed contamination is;-

On external surfaces;

Beta and gamma emitters and low toxicity alpha emitters 4 Bq/cm2

All other alpha emitters 0.4 Bq/cm2

These levels apply to all packages other than excepted packages and to the external and
internal surfaces of overpacks, freight containers and conveyances and their equipment, when
used in or being prepared for the carriage of loads consisting only of radioactive material in
packages other than excepted packages.

For excepted packages and for overpacks etc. being used for loads including excepted
packages and/or non-radioactive material, both values are currently reduced by a factor often.
In practice, for simple & smooth surfaces, such levels can just be measurable for most
isotopes. Demonstration of Regulatory Compliance with a high level of confidence cannot rely
on such measurements and results in widescale use of new packaging materials and
dependence on a system of control particularly with isotopes which are not readily detectable.

Conveyances and equipment are limited to a contact dose rate of 5 uSv/h due to fixed
contamination. The internal surfaces of conveyances dedicated to the transport of LSA or
SCO (Surface Contaminated Objects) under exclusive use are excepted from this requirement
for as long as they remain under that specific exclusive use.

Radiation

The contact dose rate at any point on the surface of an excepted package shall not exceed 5

Except for packages transported under exclusive use, the contact dose rate at any point on the
surface of a package or overpack shall not exceed 2 mSv/h. The contact dose rate at any point
on the surface of a package transported under exclusive use shall not exceed 10 mSv/h and
shall only exceed 2 mSv/h provided the vehicle is equipped with an enclosure which prevents
unauthorized access during transport, the package is secured in its position within the
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enclosure during routine transport and there are no loading or unloading operations between
the beginning and end of the shipment.

Except for packages transported under exclusive use, the radiation level at 1 metre from the
surface of a package shall not exceed 0.1 mSv/h.

For conveyances, radiation levels shall not exceed;

2 mSv/h on the surface of the conveyance,

0.1 mSv/h at 2 metres from the surface of the conveyance and

0.02 mSv/h at any normally occupied position in a road vehicle unless persons
occupying such positions are provided with personal monitoring
devices.

Labelling

All packages, other than excepted packages, bear prominent & durable labels which give an
immediate indication [warning?] of their radioactive hazard, in terms of radiation levels and
also a summary of their contents.

From the early days of the Regulations, the prominent indication/warning of their contents
as presenting a radioactive hazard was not felt appropriate for small quantities of radioactive
material. Excepted packages require no external labels, but are marked "radioactive" on an
internal surface, as a warning of the presence of radioactive material on opening or damage.
In the case of an excepted package containing instruments or articles, each instrument or
article is marked "radioactive".

1996 IAEA Regulations (IAEA "Requirements" No. ST-1. 1996 Edition.)

Exemption Levels

Under the 1996 IAEA Regulations, ST-I, [Para 236], "radioactive material shall mean any
material containing radionuclides where both the activity concentration and the total activity
in the consignment exceed the values specified in paras 401 - 406."

The draft advisory material describes that in previous editions of the regulations, a single
exemption level value of 70 kBq/kg was used to define radioactive material for transport
purposes. Following publication of the Basic Safety Standards, it was recognised that this
value had (no?) radiological or technical basis. A specific study of transport scenarios was
undertaken in 1995 taking into account the radiological protection criteria defined in the BSS.
It was established that the BSS exemption values were suitable for transport purposes.
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Paras 401 to 406 of ST-1 essentially adopt the IAEA BSS values for Exemption from
Regulation. These align very closely with the EC "Basic Safety Standards for Radiation
Protection" Directive, based on modelling done largely by NRPB, (Report ref RP65).

Para 401 gives basic total activity and specific activity( concentration) values for a
large range of isotopes.

Paras 402 and 403 give rules for deriving the above values for isotopes which are not
listed.

Para 404 gives rules for dealing with mixtures of isotopes and 405 for dealing with
mixtures when there is incomplete information regarding the activities of some of the
nuclides.

Para 406 provides data for nuclides for which relevant data are not available.

Essentially, in place of the existing threshold of 70 kBq/kg, (or 70 kBq/kg), the limiting
activity concentration for exempt material will vary, under IAEA "Requirements" No. ST-1.
1996 Edition, between 0.1 kBq/kg (for Ac-227) and 107 kBq/kg, (for Ar-41), with the
majority ranging from 10 to 1000 kBq/kg. To require classification as radioactive material,
a consignment weight threshold also needs to be exceeded, the threshold varying between 1
mg and 100 t.

This will make it much more complicated to determine whether material is totally exempted
from the Regulations. It is possible that users may be tempted to overregulate themselves in
order to secure their own regulatory compliance comfort factor, particularly noting that the
RP65 modelling, the pathway which determines the limiting value for a specific isotope may
not be directly relevant to transport and that the A specific study of transport scenarios
identified an order of magnitude difference for some isotopes. However, where the IAEA/CEC
BSS criteria are adopted, the decision whether material needs to be regulated for use will
align with the decision re the Transport Regulations. Hence in truth the assessment is likely
only to need to be done once and [periodically] reviewed rather than by large scale detailed
isotopic analysis & assessment for every consignment.

A small number of isotopes will have activity concentrations less than the 1985 limit of 70
kBq/kg. These are generally the more radiotoxic isotopes where good radiological practice
required by other regulations actually results in a level of control greater than that strictly
required by the Transport regulations. The impact of this on current practice is therefore likely
to be small and the general effect of the new exemptions is likely to be an appropriate
relaxation.

Other Changes

(i) Contamination limits for excepted packages will be the same as for all other packages
under ST-1 1996. (This is because there is no radiological basis for retaining the more
restrictive value.) Loose contamination would be required to be controlled on the ALARP
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principle between the limit & 1/10th of the limit. By definition, below that level, there would
be no regulatory interest.

(ii) The specific Package design requirements have been re-ordered to place some existing
detailed requirements for only certain packages into the General Design Requirements for all
packages. These will include a requirement to consider pressure & temperature ranges. The
potential impact has been somewhat softened by (iv) below & an amendment to permit the
assumption of realistic [national] temperature ranges, for packages which are not intended for
universal usage.

(iii) Whilst Labelling will still not be required for Excepted Packages, the UN Number will
be required to be marked on the outside of the package. The existing requirement for internal
marking "radioactive" on an internal surface, as a warning of the presence of radioactive
material on opening remains.

(iv) A new category for Low Specific Activity Material LSA1, is introduced which may have
(some) application outside the Nuclear sector eg for ores or contaminated soil.

RA Material Consignments

Under UK legislation, material having a specific activity less than 0.4 kBq/kg (Free Release)
is not subject to regulation and hence detailed records are not kept. At nuclear licensed sites,
radioactive material is generally, but not exclusively, constrained to within the "nuclear
Island" or Controlled Area. There is significant movement of personnel, equipment &
materials both into & from this area daily. The emphasis here being on control to "Clearance
Levels". Monitoring cannot guarantee each & every movement. Some things may be very
difficult or impossible to monitor. Particularly down to the level CURRENTLY required for
"Excepted Packages". The monitoring will be a part of the system of control. As with any
medium/large industrial facility, there are many movements to & from the site each day
(hundreds). Many of them carrying material or items which have been "cleared form the
Controlled Area. Almost all of them exempted or excluded from the transport regulations.

Decommissioning sites can present further problems. In addition to the normal movements,
large volumes of bulk waste (or someone else's raw material) need to leave the site.
Significant quantities of such material are being transported every day. e.g. During 1994/5
between 200 & 2000 tonnes per month of material for recycling/ free release were despatched
from Berkeley Power Station as part of its decommissioning. Clearance criteria dominate this
issue, not transport constraints.

Under UK legislation, material having a specific activity greater than 0.4 kBq/kg can only be
sent to an authorized site. Some controls and certification are necessary and typically a
standard consignment certificate will be supplied with the contents described as "exempt RA
material". Utilization of this option is and will remain rather limited in the nuclear sector.

For Nuclear Installations, Very Low Level Waste disposal routes are not available, Low Level
Waste (0.4 MBq/t - 12 GBq/t) can generally only be disposed of to the BNFL repository at
Drigg in Cumbria. Their safety case & conditions for acceptance constrain users to specific
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packages. Almost all waste is transported as Low Specific Activity Material (Radioactive
LSA) in ISO freight containers. No change is expected, even with the introduction of Low
Specific Activity Material 1.

Summary

This paper has attempted to describe the principles of Exemption from the current and
proposed transport regulations and those requirements applicable to low active material.

Within the UK nuclear sector, the current (1985 as amended 1990) transport regulations have
no significant impact on the management of low active materials. Nor will the proposed
(1996) Regulations.

The (1996) Regulations, which will not be implemented before 2001:

Introduce the IAEA BSS isotopic specific exemption values which may be more
complex, and may not be directly relevant to transport, but will align closely with the
decision as to regulation for use.

Introduce a new category for Low Specific Activity Material LSA1, which may have
application outside the Nuclear sector eg for ores or contaminated soil.

Align Excepted Packages into a common requirement for all packages for
contamination to be controlled ALARA below the limit, which will simplify
compliance demonstration.

Additional package design requirements are unlikely to have any significant impact
as the current good practice has generally taken account of those standards already.


