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BACKGROUND

In the last decades mercury has been identified as a hazardous substance and the society has
become conscious of its associated risks. As a result, regulation has been put in place to abolish or
minimize the use of mercury in consumer products. In addition, intervention values for working
(Treshold Limit Values, TLV) and living conditions have been established by the relevant authorities.

Natural gas contains mercury, although it may be below the detectable limits depending on
methodology used. A substantial part of the mercury originally present in the gas is removed
through processing the natural gas (removal of fluids). The efficiency of this process strongly
depends on the method and conditions.

Monitoring programs executed by Gasunie Transport Services (GTS) and NAM have shown that there
is a great variety in the mercury content of natural gas. Of those fields operated by NAM, the highest
concentration of mercury in unprocessed gas is in the Groningen field. Processed Groningen gas is
supplied to domestic users in The Netherlands and abroad.

The monitoring programs assessed the entire gas production and GTS transport chain. Until recently,
mercury levels observed at GTS gas receiving stations were only a fraction of the mercury delivered
at the entry points. This leads to the conclusion that mercury was absorbed in the GTS pipeline
system. A KEMA study in 2012 showed that the mercury levels in gas in some of the exit points of
the GTS transportation system had increased over time to values up to 10 pg/ m>. Higher values
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could suggest that little to no adsorption takes place in those pipelines, whereas significant
reduction in mercury level is still measured over other parts of the pipeline system.

In 2013, GTS and NAM requested a sample test to be conducted by KEMA to determine the mercury
concentration in gas that is supplied to domestic users (also referred to as households)'. The findings
show that mercury is present at the gas entry points of households, with concentrations between
0.32 pg/m*and 0.75 pg/m™ with one outlier of 6.9 ug/m?3. This implies that consumers could be
exposed to mercury by combustion of the gas which could affect the indoor air quality.

It is key for NAM and GTS to understand the relation between mercury in indoor air and mercury in
the supplied gas to assess the risk of health exposure of Dutch households.

AIM

The purpose of this study is twofold:
1) Develop a model based on widely accepted parameters to assess the exposure of Dutch
households to mercury in air through gas combustion.
2) Determine if current concentrations of mercury in natural gas can lead to exposure levels
above the lifetime exposure limit of 0.05 ug/m?in indoor air set by RIVM (Dutch national
authority for Public Health and Environment).

This study will address the following aspects:
1. Current health exposure for different types of Dutch households
a. Day average exposure in ug/m3 indoor air
b. Peak exposure pattern in pg/m?indoor air
2. Maximum mercury content in gas based on RIVM lifetime exposure limit
a. Average daily exposure equal to 0.05 pg/m?
b. Exposure to peaks >0.05 pg/m’

METHODOLOGY

This study is designed by using references to existing default values of RIVM for the key variables.
The key variables, and references to RIVM, are described in the following sections.

Reference to RIVM mercury limit
RIVM has defined a lifetime exposure limit for mercury in indoor air at 0.05 pug/m* This is based on

the assessment of an average annual exposure for all groups, including children and pregnant

women.

The same document advises a short duration (1 week) exposure limit of 10 pg/m?. This limit is not
considered applicable for the daily exposure of mercury in air due to semi continuous gas
consumption in households. This exposure limit relates to mercury spills through accidents (e.g.
mercury spills through broken mercury temperature meter). Such spills are considered outside the

scope of this study.

'KEMA Rapport september 2013 ‘Inventarisatie kwikgehaltes bij eindverbruikers’
2RIVM (2011), GGD-richtlijn medische milieukunde, kwik in het binnenmilieu en gezondheid, RIVM rapport 609300021/2011
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The RIVM lifetime exposure limit is based on a recommended exposure of the European
Commission. However, since its inception in 2001, this value has not been adopted in EU regulations.
Multiple health-based recommended limits for mercury in air exist (a range from 0.05 pg/m3to 1
pg/m?), published by different organizations. Because the scope of this study only includes Dutch
househouds, the RIVM lifetime exposure limit of 0.05 pg/m? is used.

Key variables of exposure
= Sources of gas combustion affecting indoor air quality: 4-burner stove (cooking) and water

boiler (heating water)

o Please note that a water boiler (also referred to as water heater or geyser, in Dutch:
geiser) refers to a water heating device that is placed in the cooking/living area
which emits its combustion air to the indoor air. Different regulations apply for
those houses build after the year 2012. Bouwbesluit 2012° dictates that water
boilers need to have a combustion air removal channel connect to outside air, and
thus becomes a closed system which does not emit to indoor air. However, this is
only a requirement for newly build houses.

=  Amount of gas consumption

=  Duration in which the gas is released and combusted in the room (also referred to as the
consumption pattern)

=  Ventilation of the room where gas is consumed

=  Mercury content of the supplied gas

The following variables are considered not significantly affecting the model:
= Sources of gas: Heating, a closed system and thus the gas combustion does not affect the
indoor air quality
=  Number of people in a household

The following variable is considered constant:
= Ventilation considered to take place at a constant rate (not intermittent)

® Ministerie van Binnenlandse zaken en Koninkrijk relaties (2012) Bouwbesluit 2012; Toelichting toevoer van verbrandingslucht en afvoer
van rookgas.
http://www.google.nl/url?sa=t&rct={&g=8esrc=s&frm=1&source=web&cd=1&ved=0CCoQFjAA&url=http%3A%2F%2 Fwww.rijksoverheid.n
1%2Fbestanden%2Fdocumenten-en-publicaties%2Fbrochures%2F2012%2F06%2F11%2Finfoblad-toevoer-van-verbrandingslucht-en-
afvoer-van-rookgas-bouwbesluit-2012%2Finfoblad-toevoer-van-verbrandingslucht-en-afvoer-van-rookgas-bouwbesluit-
2012.pdf&ei=UJpCUpX7FINXOOXRvYGAAQ&usg=AFQjCNGolsShijaEopYAUA8BDIDfkc WFRf1g&bvm=bv.53077864 d.d2k
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