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Safety report

* Understanding of the graded approach to regulation (control, monitor, record for OE)

e Member States complain that there are too many publications and often remark that Agency
publications are complex and dense

What do they want from the SR?
* Simple, clear guidance
e Cover all types of operations

e Lifecycle approach
 Examples, flowcharts and checklists (details in the appendices)

 Examples of simpler alternatives to “state of the art” solutions implemented in the industry



DDP for SR

SPESS F

* Objective: To provide detailed information that will assist regulatory bodies and water supply and Drem st 081
treatment industry in _implementing a graded approach to the protection of workers against |.ocomcue |
exposures from NORM and for the management of NORM residues. A

Supply and Treatment Industry

Proposed Action: new publicati

— Basis for creating a common understanding between various stakeholders

Review Committee(s) or Coordination Committee

Technical Officer(s): H. Burgin Okyar and Jizeng Ma (NSRW)

* Scope: Occupational exposure due to natural sources in various types of water supply and treatment  aaow
facility (paper and fabric producing factories, and other industries such as breweries and fish e e S
hatcheries and other relevant facilities)

— Distribution and concentration of natural radionuclides within processes

jon fo industrial operations
uides and Safety Reports, for

— Characteristics of exposure pathways in terms of how they affect the arrangements needed for
a p p ro p ri ate Wo r ke r p rOteCt i 0 n 3. ﬂ';THl(‘AT]ONEORTHI PRODUCTION OF THE DOCUMENT

Although the radiological impact can be quantified, and provis;
bee:

— Good working practices, including methods of controlling, monitoring, assessing (and =
recording) the radiological risks

— Divergent industry (from small scale to large scale facilities)

— Already in place national arrangements in some countries for worker protection but needs to
provide guidance for some MSs

— Application of graded approach is the key
e Report preparation(2021-2022), target publication Q1 2023

 Virtual consultancy meetings (12-15 October 2020, 12-16 April 2021, 5-7 April
2022)

* Participants: the US (PA country), France, Austria, Slovak Republic, Jordan




Report Structure

1. Introduction

2. Overview of the Water Supply and Treatment
Industry

3. Radiation Protection Considerations in the Water
Supply and Treatment Industry

4. Woater supply and treatment facilities

5. Usage of large amount of ground water in industry

6. Wastewater treatment facilities

7. Utilization of Geothermal water

APPENDICES

* Survey

Measurement technique and management protocol
4 possible case studies
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Process description

Radionuclide activity concentrations and
sources

Facility Operations and Source of Exposure
Occupational exposure and main exposure
pathways

Gamma radiation (gamma dose rates)
Inhalation of Rn-222/Rn-220 and their progeny
Inhalation of other radionuclides

Effective dose (assessment)

Proper control, monitoring and measures to
reduce doses

Management of NORM residues and
decommissioning

Regulatory considerations



Coverage of the SR

 Water treatment facilities
— Drinking-water treatment and process water production
— Removal of NORM from groundwater
— Radon Decay Product build-up incidental to Volatile Organic Compound
— Water Desalination plants
* Wastewater treatment facilities
— Sewage treatment
e Utilization of Geothermal water
— Including with filter systems and without
— Balneological, heating, energy usage
— Thermal establishments / Spas
*  Water supply facilities
— Well fields, irrigation, drinking-water systems
e Usage of large amount of ground water in industry
— Usage of large quantities of unfiltered waters
— Food processing
— Paper industry
— Fish hatcheries




Case Studies

4 possible case studies
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Water treatment
Wastewater Treatment
Geothermal

Fish hatchery
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Process in the facility

Method used in the facility

Worker monitoring for the process

Radiological characteristics residues (before
and after)

Any available dose data

Occupational exposures

Control and monitoring

Protective measures

SAFETY REPORTS SERIES
No: XX

Occupational Radiation Protection in the Water
Supply and Treatment Industry

April 2022
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INTERMATIONAL ATOMIC ENERGY AGENCY
VIENMA, 21022




Survey
— Global survey to provide input for the preparation of the report
— Two dedicated parts for Regulatory Body & Operator
* RB: Legislative arrangements, control and monitoring of OE
* Operator: Operational level information and real radiological &
occupational exposure data

— Conducted from 18 January to 15 March 2021

— Via direct email to the RB and Operators and posted at the IAEA’s
online ORPNET portal in 6 UN languages.

[ ’c{yg dig,_tjn_m rotectign .| 1\Wolks |

— In total, there were responses from 22 Regulatory Bodies across %
17 Member States and 151 Operators across 8 Member States e

ez 5
e

— Some did not complete the forms but sent detailed explanations (e.g., Iceland) on regulations, -
refence levels and even occupational exposure (e.g., Russia Federation)




Survey responses
— Quite divergent responses (analysis continuing)

Not Euro-centric
Radiological data is very much limited, as expected

However, complete picture for type of water treated,
chemical composition, water treatment method
(chemical, physical, biological), residues (solid/ liquid)
but almost no info in activity concentration

Categorisation and classification of workers with
criteria (clear traces of 2013 European Directive)

Exposure pathways and protective actions

Rn can be high enough to justify monitoring or
protective action

No assessment of doses

Percentage of Facilities using each Water
Source

u Surface Water ® Ground Water Spring Water

No Response ® GW + Surface Water ® GW + Spring Water

Water Treatment Types

33
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203

m Chemical Treatment = Physical Treatment Biclogical Treatment
Other = Chemical + Physical = Chemical + Bio

m Physical + Bio m Chemical, Bio, Physical

Solid Residues

-

27 1

= Spent resins = Spent filter media = Spent membranes 9

Sludges u Filter Socks u Other



Operators — Water Supplied & Treatment Methods

Type of Water Supplied
7 2
; “'

m Surface Water = Ground Water = Spring Water No Response

= \Wastewater = Surface Water + Ground Water » Ground Water + Spring Water

Water Treatment Method
6
7
| \|

m Chemical Treatment = Physical Treatment = Biological Treatment = Other

m Chemical + Phy m Chemical +Bio m Physical + Bio m Chemical + Bio + Phy
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Operators - Water Activity Level

Histogram: Alpha, Beta/Photon, Radon Activity Levels
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Operators - Categorization of Classified Workers

Categorization of Classified Workers Of the facilities that gave criteria:

100 95 >6mSv/Year — 2 Facilities

90 >1mSv/Year — 7 Facilities
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Exposure to radon

Reference level for workplaces
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Reference level

Responses
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A. Mines

B. Other underground workplaces/caves

C. Industry workplaces/ water supply
and treatment facilities

D. Offices, schools, day-care homes

m Enfored = Advisory
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Exposure to radon

For individual monitoring of exposure to radon, 4 responses mentioned that the criteria
is 6mSv/y.

16
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A. Mines

12 = B. Other underground workplaces/caves
C. Industry workplaces/ water supply

10 9 and treatment facilities
D. Offices, schools, day-care homes
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Individual Monitoring
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Exposure to radon

National arrangements for individual dose records of exposure to radon.

Reponses
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National arrangements for individual dose records

A. Mines

B. Other underground workplaces/caves

C. Industry workplaces/ water supply
and treatment facilities

D. Offices, schools, day-care homes

M Yes = No
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Residues and Wastes

Solid Residues

N

1

® Spent resins ® Spent filter media = Spent membranes

= Sludges m Filter Socks m Other

Liquid Residues/Wastes

0

m Brine m Backwash m Rinse Water
» Acid Neutralization Water m Concentrate m Effluent
® Other
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For average annual effective dose assessment, normal time spent in
workplaces is commonly assumed to be 2,000 hours per year

Water treatment facilities, this is not the case
Annual working hours

Certain parts of water treatment facilities, radon concentrations in
above-ground workplaces are generally low, and the resulting average
annual effective dose is generally less than 1 mSv

17



* The IAEA survey indicates that the most significant source is

groundwater (including spring water), followed by surface water
sources.

It was noted that for some coastal countries, there is increasing use of
desalination which is a “special case” related to coastal environments.

In majority of States, ion exchange, sand filters and zeolites, reverse
osmosis and hydrous ammonium oxide are most common treatment
methods for removal of NORM (primarily U-238, Ra-226) from
groundwater and surface water intended to be used for domestic

purposes which is much more common and “universal” treatment
technologies.
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Practical methods were identified and are as follows:

Provide continuous ventilation or in all areas of the facilities;

Use exhaust fans directly above areas where water is agitated, these fans should run
continuously to keep the room or area under constant negative pressure;

Kleep the backwash sump in a well-ventilated room separate from the rest of the
plant,

Replace or clean filter media regularly, this will minimize radium accumulation on the
media;

Limit the time spent in the plant during and shortly after the backwash cycle, or use
automatic backwash controls;

Always use best practices for wearing personal protective equipment when handlin
filter media, proper personal protective equipment will minimize inhalation o
particulates from dust and prevent skin contact;

Educate staff about the risks of radon exposure and how to reduce their risk;
Use and train staff on standard operating procedures that reduce exposure time;
Follow the disposal guidelines.
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