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Introduction

According to present Spanish legislation a radioactive waste is defined as any material
or waste product, without any possible planned use, that contains or is
contaminated with radionuciides in concentrations or activity levels higher than
those established by the Regulatory Authorities. Legally, this situation allows to
develop a conventional management of very low level radioactive waste, by checking the
negligibility of their radiological impact, and thus obtaining the corresponding Authorization
to treat them as conventional waste [3].

Several projects of clearance are presently being developed in two stages (see Figure 1):
a previous one common to all NPP's, in which after identifying the very low radioactive
waste streams to be exempted, a generic source term is calculated and a common
management practice is established. A second stage, specific to each NPP, guarantees
that the specific waste streams and the real source term of each plant are within the
hypothesis and the margins considered in the common project.
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CLEARANCE PROJECTS

COMMON PHASE FOR ALL
SPANISH NPP's

Describes:
• Practice to consider:

• Type of environmental impacts to
calculate

• Analysis of exposure pathways

Develops:
• Waste treatment
• Disposal options to consider
• Disposal requirements

Estimates:
• Radiological impacts

Obtains:
• Maximum concentration limits

•*H SPECIFIC PHASE FOR
EACHNPP

I

• One possible practice

The same waste treatment and disposal
options

• Radionuclide concentration limits
below maximum concentration limits

Figure 1. Clearance Projects Development

Three (3) projects have been developed up to date:

• Contaminated oils
• Spent resins
• Spent charcoal from filter systems

This presentation will describe the Clearance Project of Contaminated Oils from Spanish
NPP's.
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Methodology

The Project is developed in accordance with the methodology proposed by the Spanish
Nuclear Safety Council in its draft Safety Guide 7.8 [1 ]. Figure 2 shows a flow diagram of
this proposed methodology.

Spanish Nuclear Safety Council

SAFETY GUIDE 7.8
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Figure 2. Clearance Projects Methodology

IMPACTS-BRC Code (technical support developed by NUREG/CR-3585, NUREG/CR-
5517 and NUREG/CR-5597 [4,5,6] is used to estimate collective and individual doses with
the assumptions associated to the final scenario selected for managing the radioactive
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waste. These doses are compared to the clearance levels defined in the IAEA document
"Safety Series n° 89" [2], checking that the clearance practice is feasible. Finally, the
practical Clearance Levels obtained can be applied to waste with similar management
practice

IMPACTS Code evaluates doses due to 85 nuclides and, furthermore, analyzes the major
exposure pathways of a selected specific scenario.

Clearance Project of Contaminated Oils

The objective of this project is to demonstrate the feasibility of a conventional management
of oils, slightly contaminated, originated in the operation of the Spanish NPP's.

Due to the similarity of oils in all the NPP's, a common project has been developed to
define the methodology, the proposed management practice and a generic isotopic
mixture of the oil to be exempted. Moreover, each NPP will define in a particular project its
specific isotopic, the annual amount of oil to be managed and its final destination.

In order to comply with the ALARA criteria, oils are previously treated in a purification
process, which reduces their activity to levels compatible with Clearance Levels. Basically,
the purification will consist of a settling and a preliminary filtration, and subsequently a
warming, filtration and centrifugation process will reduce the contents in water and metals to
less than 0,25%.

Common Practice:

In the proposed clearance process, waste will be burnt in a conventional or Clinker type
furnace. The resulting doses of the different process steps and exposure pathways
associated to the planned management way are compared to the limits considered for
IAEA document "Principles for the Exemption of radiation sources and practices from
regulatory control" (Safety Series n° 89 [2]). For a practical application, an individual
radiation dose of 10 uSv per year and a collective radiation dose of 1 man-Sv per year are
considered as trivial doses.

Project applies to an initial inventory of about 110 m3 and estimated generation rate of 10
to 12 m3 per year.

The practice considered includes the following operations:

On-site management (preliminary conditioning):

Figure 3 shows a flow diagram summing up the process developed. The chemical
and radiological characterization and the conditioning of the contaminated oil will
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permit to the final selection of oils to be exempted. The on-site management
includes:

• Preliminary settling, centrifugation and filtration
• Oil purification
• Radiological characterization

CONTAMINATED OIL

Chemical and Radiological
Characterization

<lBq/g
- < 0.25 % (*) NO

Conditioning:

• Settling
• Centrifugation
• Filtration

YES

Chemical and Radiological
Characterization

< 1 Bq/g
n

T
> 1 Bq/g

> 0.25 %.(*)

Clearancel Process I

X
Radioactive Waste

Decay in storage
place

On-site Temporary Storage I External Management I

(*) Content in water and

Figure 3. On-site management

Off-site management:
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Figure 4 shows a flow diagram with two different alternatives: burning or storage; two
different types of furnaces and waste disposition as final step. The off-site
management includes the following operations:

Transportation to the facility where treatment is developed (dilution)
Temporary storage (decay)
Transportation to the place where final management is carried out
Oil burning (dilution)
Management of ashes and/or of obtained products

CLEARANCE PROCESS

EXTERNAL MANAGEMENT |

BURNING

CONVENTIONAL CLINKER
FURNACE

ASHES I CONCRETE AND/OR
BRICKS

MUNICIPAL
LANDFILL

PERMANENT
ACCOMODATION

STORAGE

AGGREGATEI

Figure 4. Off-site management
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Source Term

Nuclide
Co-60
0,9144

Cs-137
0,0534

Mn-54
0,0134

Zn-65
0,0072

Co -58
0,0070

Cs-134
0,0046

Specific
activity

1
Table I Isotopic distribution of source term is (Bq/g)

Conclusions

Depending on the type of furnace considered (conventional or clinker) and the processing
operations scenarios of radiological impact could be as follows:

Conventional furnace. The critical radiological pathway to the most exposed worker (critical
worker) is burning. From higher to lower, and from a radiological point of view, the most
significant process steps are as follows:

• Burning
• Intrusion of personnel for agricultural purposes
• Transportation (accomplished with only one truck)
• Intrusion of personnel for construction purposes

Larger furnaces should permit to process large amounts of radioactive waste due to their
ability to dilute them with larger quantities of total materials or waste to be burnt.

Figure 5 shows the amount of oil to be treated versus its specific activity for different sizes
of furnace. The smallest Spanish furnace (1200 t/year) could incinerate a maximum of 70
m3 (63 MBq) per year of contaminated oil, without exceeding the individual dose limit of 10
u.Sv/year.

Clinker furnace. The most unfavorable stage for a critical worker is transportation which has
to be limited to 83 m3 (75 MBq) per year, without exceeding the individual dose limit of 10
u.Sv/year. The order of the three most penalizing processing operations and scenarios is
the following:

• Transportation (carried by only one truck)
• Burning
• Permanent accommodation
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Figure 5. Amount of oil versus specific activity in the burning step of a conventional furnace

Burning very low contaminated oils in clinker furnaces in Spain is a better option than using
conventional furnaces because a higher amount of contaminated oil can be treated.

Individual doses are more significant than the collective doses well below the limit of 1 man-
Sv/year, reason why a more detailed analysis has not been envisaged.

In any case, as a conservative result, an annual amount of 70 m3/year (63 MBq) of
very low contaminated oil with a specific concentration of 1 Bq/g can be disposed
of.

Due to the conservative hypothesis used on this project, the doses calculated are extremely
unlikely to be reached in real operating conditions.



O Q O O

References

[1] Nuclear Safety Council. Criteria for Radioactive Material Clearance from Regulatory
Authority.. Regulatory Guide n . Draft March 1993.

[2] International Atomic Energy Agency. Principles for the exemption of Radiation Sources
and Practices from Regulatory Control. Safety Series N , IAEA Safety Guides. 1988.

[3] Commission of the European Communities. Principles and Methods for Establishing
Concentrations and Quantities (Exemption Values) Below which Reporting is not
Reguired in the European Directive. C.E.C. 1993.

[4] United States Nuclear Regulation Commission. IMPACTS-BRC, Version 2.0.
NUREG/CR-5517. Program user's Manual. USNRC. April 1990.

[5] United States Nuclear Regulation Commission. NUREG/CR-3585, Vol. 1. De Minimis
Waste Impacts Analysis Methodology. USNRC. February 1984.

[6] United States Nuclear Regulation Commission. IMPACTS-BRC. Version 2.1.
NUREG/CR-5797. Code and Data Verification. USNRC. March 1992


