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ABOUT MARCOGAZ

Founded in 1968, Marcogaz represents 29 member organisations from 20 countries. Its mission encompasses
monitoring and policy advisory activities related to the European technical regulation, standardisation and
certification with respect to safety and integrity of gas systems and equipment, rational use of energy as well
as environment, health and safety issues. It is registered in Brussels under number BE0O877 785 464.

DISCLAIMER

This document and the material herein are provided “as is”. All reasonable precautions have been taken by
MARCOGAZ to verify the reliability of the content in this document. However, neither MARCOGAZ nor any of its
officials, agents, data or other third-party content providers provides a warranty of any kind, either expressed
or implied, and they accept no responsibility or liability for any consequence of use of the document or material
herein.

The information contained herein does not necessarily represent the views of all Members of MARCOGAZ. The
mention of specific companies or certain projects or products does not imply that they are endorsed or
recommended by MARCOGAZ in preference to others of a similar nature that are not mentioned. The
designations employed, and the presentation of material herein, do not imply the expression of any opinion on
the part of MARCOGAZ concerning the legal status of any region, country, territory, city or area or of its
authorities, or concerning the delimitation of frontiers or boundaries.
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1. Introduction

Hexavalent chromium (chromium VI, Cr VI, chromium 6) is chromium in the +6-
oxidation state. Chromium VI is used e.g. in anti-corrosion products and chromate
conversion coatings. Hexavalent chromium can be formed when performing "hot work"
such as welding on stainless steel or melting chromium metal. In these situations, the
chromium is not originally hexavalent, but the high temperatures involved in the process
result in oxidation that converts the chromium to a hexavalent state [11]. However,
chromium VI is a dangerous substance that can lead to serious health damage in the
long term after exposure. The purpose of this paper is to create awareness of the
hazards related to chromium VI and to list the preventive safety measures.

2. Hazards

Chromium VI is harmful to health [1][2]. Exposure can cause lung cancer, paranasal
sinus and nasal cavity cancer and stomach cancer, or may cause this in the future. In
addition, the exposure can lead to chromium-VI-related allergic reactions, chronic lung
diseases and perforation of the nasal septum. Chronic lung diseases can develop after
prolonged exposure.

Single exposures to hexavalent chromium compounds can cause:
e irritation and inflammation of the nose and upper respiratory tract if such
compounds are in the air,
e irritation of the skin with skin contact - and for chromic acid, burns to the skin,

possibly leading to ulcers,
e eye damage from splashes.

Repeated exposure can cause:
e damage to the nose, including ulcers and holes in the flap of tissue separating the
nostrils (the nasal septum),
inflammation of the lungs,
allergic reactions in the skin and respiratory tract,
kidney damage,
cancer of the lung,
based on experimental data, concerns about potential effects on reproduction, in
both male fertility and the development of unborn babies.

Exposure to chromium VI is regulated by an European directive: “DIRECTIVE
2004/37/EC on the protection of workers from the risks related to exposure to
carcinogens or mutagens at work”

e “(16) | With regard to chromium VI, a limit value of 0,005 mg/m> may not be appropriate
and, in some sectors, may be difficult to achieve in the short term. A transitional period
should therefore be introduced during which the limit value of 0,010 mg/m? should apply.
For the specific situation where the work activity concerns work involving welding or plasma
cutting processes or similar such processes that generate fume, a limit value of
0,025 mg/m3 should apply during that transitional period, after which the generally
applicable limit value of 0,005 mg/m? should apply.”
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Occupational exposure limits have been established at national level. The limit value
corresponds to an exposure of 8h/day.

Limit values [mg/m?3]

. . In general: 0,01 (in 2020) - 0,005 (in 2025
AHER IGEEITE Forgwelding/plasn(‘\a cuttin)g: 0,025 (gozo) e)o,oos (in 2025)
France 0,001 (0,005 during 15 minutes)
Germany 0,001
Switzerland 0,001
The Netherlands 0,001

Table 1 - Limit values for chromium VI

3. Occurrence and exposure in the gas industry
The following occurrences and ways of exposure have been identified:

e Chromium VI can be released by sanding, blasting and brushing of metal coating
(pipeline, compressor ...).

e Welding on stainless steel with certain welding techniques can produce vapours in
which high concentrations of chromium VI can be present. Chromium III, which is
present in the stainless steel, can be converted into chromium VI (e.g. in the
metal fume) due to the high temperature of the welding process.

e Chromium VI compounds can occur as a reaction product in areas of gas turbine
exposed to hot gas (> 400°C), especially if other materials (assembly pastes)
containing calcium chromate or chromium tri-oxide are used. This can result in
the formation of respirable dust particles containing chromium VI [12].

4. Establishing presence

The presence of chromium VI in materials can be established by:
e Statements from suppliers among others by material safety data sheets (MSDS)
e Laboratory tests of materials
e Field test of materials

Exposure to chromium VI can also be determined by the analysis of particles in air and a
comparison with a threshold limit value (Table 1).

5. Measures to mitigate risks

The existence of chromium VI on existing assets cannot be excluded. If parts containing
chromium VI are not processed, there is no risk of exposure.
Prevent occurrence of chromium VI by strict purchase conditions for materials.
The risk of exposure to chromium VI occurs mainly with dust-forming activities. Minimize
the duration and level of exposure. To this end, personal protective equipment (PPE) has
been worn for years, which already considerably reduces exposure risk. Additional
minimum recommended measures if the presence of dust containing chromium VI is
established:

e In addition to standard PPE use of disposable PPE: Tightly fitting safety glasses,

nitril gloves, overshoes and overalls,
e For respiratory protection use (full) face masks with a P3 filter,
e Discard disposable PPE after use,
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6.

Put used PPE in a well identified closed tight recipient or plastic bag,

Treat waste containing chromium VI as chemical waste according to national/local
legislation,

If the work is not executed in open air, check presence of chromium VI in dust
after work by means of tests (can be field or laboratory tests).

Biomonitoring after exposure

Need for biomonitoring and interpretation of measurement results is done by a
physician. Biomonitoring can be performed on urine or on blood.
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