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Development of regulations

. 1990: ICRP-60: General recommendations
. 1996: IAEA Basic Safety Standards

1 Bg/g limit is for "“moderate quantity”; bulk volumes of materials with concentrations
lower than 1 Bqg/g require attention

. 1998: ICRP-75: General principles for the Radiation Protection of Workers
Action level in workplaces 3-10 mSv/year and/or 1-10 Bg/g

. 2000: ICRP-82: Protection of the Public in Situations of Prolonged Radiation
Exposure

Commodities / building materials < 1 mSv/year
Constrains for practices 0.3 mSv/year (0.1 mSv/year - for ‘prolonged’)

. 2002: EC RadPro-122, part II: Application of the Concepts of Exemption and
Clearance to Natural Radiation Sources

Dose constraint of 0.3 mSv/year

Levels for radon 200 Bg/m3 (public), 500 Bg/m3 (workers)
Clearance levels (Bg/g):

U238, Ra226, Th232___ = 0.5 Bg/g

Ra%2® = 1 Bqg/g [...?7]

Unatl =2 =2 Bq/g

Different and much larger values (10-20 times higher) for wet sludge from oil and gas
industry.

. 2004: IAEA RS-G-1.7 Application of the Concepts of Exclusion, Exemption
and Clearance

1 Bg/g clearance level (but may be up to 10 Bqg/qg) %‘,
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Regulatory suggestion

Most important and complex:
- Avoiding over-regulation whilst complying with international recommendations

4

« Set performance standards in the form of radiation exposure and ‘release/clearance
limits and leave it to the industry to develop systems to meet these standards in

specific circumstances.

« The industry systems must be, of course, the subject to the approval by an
Appropriate Authority. Commonly accepted procedures on, say, dose calculations etc.
should be developed but the amount and volume of documents supporting the
regulation should be limited to a reasonable extent.

« If industry is provided with detailed and compulsory specifications on how to meet the
performance standards, the system of radiation protection may degenerate into a
continuing effort to comply with ever more complicated regulations, procedures and
guidelines — completely losing sight of the basic goal of safe operation.

Illustration -




NORM regulation in general - illustration

Current situation
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NORM regulation in general - illustration

Possible outcome
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NORM regulation in general - illustration

Different points of view

Radiation protection professionals
Potentially affected workers
Members of the general public
The Government

The Industry

Scientific Institutions

The media and pressure groups

Need to be addressed...




Regulations

. Australia

New draft NORM document to introduce uniformity, based on 1-10 Bg/g and 0.3-1.0 mSv/year.

Currently: QLD - IAEA BSS, WA, VIC - 30 Bqg/g total, TAS - 31 Bqg/g total, SA - 35 Bqg/g total,
NSW - 100 Bg/g total, NT - 370 Bg/g total.

. USA

Very complex. Federal: DOE, EPA - 0.25 mSv/year constraint. Mainly regulated by States (CRCPD),
some do not regulate at all.

Typical 0.25 microGy/hr over background or 0.50 microGy/hour with background; 0.185 Bqg/g (5 pCi/g)
radium (fertilisers and zircon exempted).

. Canada
Dose constraint of 0.3 mSv/year; unconditional release limit for U, Th & Ra is 0.3 Bg/g.

. South Africa
Dose constraint of 0.25 mSv/year, exclusion level for NORM - 0.5 Bg/qg.

. Brazil

NORM classified in 3 groups, with different rules applicable:

Category I - NORM > 500 Bqg/g, possible public doses > 1 mSv/year;
Category II - NORM >10, <500 Bq/g;

Category III - NORM ,10 Bg/g, worker doses < 1 mSv/year.
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Regulations

. Japan
1 mSv/year limit for public applies. Currently in transition from 370 Bqg/g total to IAEA BSS. Being
considered: raw materials/ores, waste from past activities, ash, scale, etc.

. China
Quantitative criteria being developed based on IAEA BSS. Special Standards developed, i.e. for building
materials and for import of minerals.

. Malaysia

Dose limit of 1 mSv/year; exclusion for materials > 0.05% U+Th, specific exemption for industries, i.e.
zircon: U and Ra at 10 Bqg/g, Th - 1 Bqg/g.

i . Thailand
Dose limit of 1 mSv/year, exemptions for materials below 10 Bq/g Ra & 1 Bg/g Th and U.

. Vietnam
Dose limit of 1 mSv/year, NORM not yet included in regulations, IAEA BSS being adopted.

. Tanzania, Mozambique
NORM treated the same way as other sources of radiation.

. Croatia, Tajikistan
Special guidelines developed for building materials.




Suggestions on classification of sites

Identification of radionuclides
If decay chains are not in equilibrium, analyse for the following as a minimum:
Uranium chain: U238 — Th230 — Ra2% — Bj210/pp210
Thorium chain: Th232 — Ra?28 — Th228 — Bj212/pp212

Identification of a critical group of the public
Itis also suggested to identify critical elements of flora and fauna organisms that
may be affected — for example: grass, trees, insects, aquatic organisms, birds

Analysis of possible exposure pathways

Y Y Y
Ingestion pathway

Inhalation pathway

Exposure to external Rn?2 (radon) and progeny IJ,-l"inkinglwashingo:aler
e o ome-grown produce
gamma radiation Rn?? (thoron) and progeny Milk, meat, locally caught fish

Long-lived alpha (dust)

Accidental — dust/soil

\ Y \ \/

Gamma measurements Radon measurements Thoron measurements Dust measurements Surface contamination Biota samples Water analysis

1. Initial survey with an integrated 1. Exhalation rate 1. Exhalation rate 1. Boundaries (upwind and downwind) 1. Swipe samples 1. Domestic 1. Surface water & sediment
gamma monitor 2. Concentration in air 2. Concentration in air + residential areas (around & inside premises) (home produce, milk, meat, fish) (ponds, discharge points, river

2. TLD badges on either 20x20 or (grab air samples where possible) (grab air samples where possible) 2. Dust deposition gauges (‘traps”’) 2. Dust collection 2. Environmental downstream)

. 9 , followed by high-volume sampling if (areas of dust accumulation in the (grass, trees, insects, aquatic organisms, 2. Ground water
50x50 meters grid necessary environment) other species) (up-gradient & down-gradient)

* LYSIS OF POTENBAL RADIATION EXP@SURE

mSvly

Discard from Discard from Discard from YES Discard from YES Discard from

future analysis future analysis future analysis future analysis future analysis future analysis
External dose Internal dose Internal dose Internal dose
assessment assessment assessment |- assessment

(inhalation) (ingestion) (water ingestion)
ASSESSMENT OF DOSES
\i 3 . | Y NO
Final combined result of dose assessment [ >0.10 mSvly
]
No control necessary i
NO YES More detailed assessment YES YES
1. The process does not need to be regulated o;epotenltiz:lj expsossurese | <>0.30 mSvly -<>1.00 mSvly
2. The site is not contaminated (unrestricted use)
NO NO \

Intervention/remediation is necessary
= 1. Potential exposures should be decreased
Control is necessary \ 2. Water should be provided from an alternative source
1. The process need to be regulated J <"

2. The site is contaminated (restricted use)




Internet resources

www.calytrix.biz/tenorm (to be updated)
-> TENORM Notes

-> New Western Australian NORM guidelines

www.normreport.com
- Publication re-commences in 2009

Thank you for your attention




