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e areas with seepage.

6.2.2 Unmanageable situation
A situation is deemed to be unmanageable in the following situations, which means that the
contamination in the soil is increasing or could increase:

e Layer of floating groundwater contamination
If there is a layer of floating groundwater contamination' (regardless of the total extent of
groundwater contamination), it is assumed that it could move through the soil, thereby
creating an unmanageable situation. Examples include:

. the extent of the case of contamination increases over time because contamination
spreads through the floating layer;

3 the floating layer spreads across the plot boundary;

3 pure product appears at ground level or in surface water;

. the floating layer may suddenly cover a much larger area if underground obstacles

are removed.

e Layer of sinking groundwater contamination
If there is a layer of sinking groundwater contamination'® (regardless of the total extent of
groundwater contamination), it is assumed that it could move through the soil, thereby
creating an unmanageable situation. For example, intervention may cause a layer of sinking
groundwater contamination to sink to a deeper level, penetrate an aquifer and cause
groundwater contamination there.
A sinking layer of groundwater contamination can arise relatively quickly. If a sinking layer is
present, it is often kept in place for years by capillary forces. If the situation is changed, by
driving piles or sheet piling into the ground for example, the sinking layer may be vertically
displaced. Within the soil's zone of use (the part of the subsoil humans use for activities such
as pile driving, laying metro tubes, cold/heat storage), the existence of a sinking layer is
deemed to constitute an unmanageable situation.

e Spreading
An unmanageable situation resulting from contamination spreading through groundwater is
deemed to exist if the soil volume that is enclosed by the intervention value contour in the
groundwater exceeds 6,000 m®. The assumption here is that the contamination will always
spread, if it was caused in the past (before 1987) and has meanwhile developed into
groundwater contamination with a volume exceeding 6,000 m?®. On the other hand
groundwater contamination that has had an intervention value contour of less than 6,000 m®
soil volume for at least twenty years will only spread to a limited degree. Groundwater
contamination of this kind does not require urgent remediation, as long as no other risks are
present.

The extent of contamination can be determined relatively easily and can be worked out from
the actual situation in the soil, namely from the substance concentrations detected in the
groundwater at various points at the location.

6.3 Step 3: Location-specific assessment

" According to the Land Restoration and Management Guidelines (Richtlijn Herstel en Beheer
Landbodem) (http://www.bodemrichtlijn.nl) a floating layer of groundwater contamination is a
layer of poorly soluble contaminant(s) in the form of a product with a density lower than water and
which consequently floats on groundwater.

1 According to the Land Restoration and Management Guidelines (Richtlijn Herstel en Beheer
Landbodem) (http://www.bodemrichtlijn.nl) a sinking layer of groundwater contamination is a layer
of poorly soluble contaminant(s) with a density higher than water. Vertical transport of these
substances tends be rapid through readily permeable soil layers, after which they flow
horizontally across a less permeable layer.

34


http://www.bodemrichtlijn.nl/
http://www.bodemrichtlijn.nl/
http://www.bodemrichtlijn.nl/
http://www.bodemrichtlijn.nl/




www.esdat.net Esdat Environmental Database Management Software +61 2 8875 7948

Soil Remediation Circular 2009

The concentration of respirable fibres in the soil zone that is worked is measured in step 3A.
Respirable fibres are fibres that can be inhaled and reach the lungs. These are fibres with a
diameter of less than 3 ym and a length of less than 200 ym. In the second instance, further
measurements may be made of the concentration of fibres that are present as a result of
secondary contamination in house dust. Secondary contamination occurs because asbestos from
soil contamination adheres to clothing or footwear and is carried indoors. Once indoors the
asbestos falls from the clothing or footwear and remains there. Step 3A is carried out to enable
the expected emission of respirable asbestos fibres from the soil into outdoor air or from indoor
dust into the outdoor air to be estimated. This estimate is independent of the actual situation in
the location's use and the environmental factors. Indoor and outdoor air measurements are only
made in step 3B if there are sufficient reasons for doing so.

Determining the concentration of respirable fibres in the zone of the soil that is worked

If a location being assessed reaches step 3A, the concentration of respirable fibres in the zone of
the soil that is worked is always determined. The thickness of the zone depends on the soil use
and must be explained. Working the soil also includes entering and driving on the location. A
minimum depth of 2 metres is adopted for the zone that is worked.

The method for determining the respirable fibres in the zone worked is described in NEN 5707.
Section 1 of chapter 10 describes how the soil sample is made up and dried. Section 4 of chapter
10 describes the method for determining the respirable fraction. By way of departure from NEN
5707, the total dried sample must be passed through a sieve with a screen mesh size of 4 mm
and a sub-sample made up of 20 portions. The reason for this is that the screening process is
intended to free as many fibres as possible, to ensure that a realistic ‘worst case’ scenario can be
determined for the respirable fraction

The text box below explains the adopted risk limit for respirable fibres.

The risk limit of 10 mg/kg d.s. (weighted) for respirable asbestos fibres in the soil appears to contradict the
intervention value of 100 mg/kg d.s. (weighted). In theory, there is a possibility of a case of contamination
with respirable asbestos fibres in excess of 10 mg/kg d.s. but with a total asbestos concentration that is
nevertheless below the intervention value. However, research conducted by the Netherlands Organisation
for Applied Scientific Research (TNO) over the past ten years showed that even the respirable fibre
percentage of the ‘loosest’ most friable asbestos (practically unbonded asbestos) will never exceed 5-10%
(see RIVM report 711701034/2003). This means that for an asbestos concentration in the soil of 100 mg/kg
d.s. the respirable fibre concentration will never exceed 5 — 10 mg/kg d.s.
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Flow chart 3: components of step 3A
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If the possibility of secondary contamination in a building cannot be excluded, the concentration
of asbestos fibres in indoor house dust must be determined within the scope of this protocol in
accordance with Dutch standard NEN 2991: 2005 “Lucht - risicobeoordeling in en rondom
gebouwen of constructies waarin asbesthoudende materialen zijn verwerkt/Air - Risk assessment
in and around buildings or building constructions which contain asbestos materials” (see
explanation in text box on next page).

All asbestos-containing structures are taken into account rather than just respirable fibres. This is
because it is assumed that the high level of indoor activity will split respirable fibre structures in
due course. The concentration of ‘sedimented’ asbestos fibres (in fibres/cmz) is determined on
the basis of NEN 2991.

This determination should not be made within the scope of the “asbestos protocol” if unprotected,
friable asbestos-containing materials are present and a risk of fibre emission consequently exists.
In that case, it is not possible to determine whether fibres are from soil contamination or
asbestos-containing materials indoors.

50



www.esdat.net Esdat Environmental Database Management Software +61 2 8875 7948

Soil Remediation Circular 2009

NEN 2991: 2005:

Lucht - Risicobeoordeling in en rondom gebouwen of constructies waarin asbesthoudende materialen zijn
verwerkt/Air - Risk assessment in and around buildings or building constructions which contain asbestos
materials.

The standard describes how to assess on the basis of a visual inspection whether sources of asbestos that
pose a risk are present. The inspection must be supplemented in certain cases by measurements of the
asbestos concentration in indoor air. The measurement method used is described in the standard.

Determining concentration of asbestos fibre in indoor and outdoor air
Step 3B describes how the concentration of asbestos fibres (in fibre equivalents/m?) in indoor and
outdoor air must be determined. Flow chart 4 provides an overview of this step.

Flow chart 4: components of step 3B
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indoor air outdoor air
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51



www.esdat.net Esdat Environmental Database Management Software +61 2 8875 7948

Soil Remediation Circular 2009

The system developed by RIVM and TNO for the risk assessment of soil contamination with
asbestos (RIVM report 711701034/2003 “Beoordeling van de risico’s van bodemverontreiniging
met asbest”) includes a description of a method for determining the concentration of asbestos
fibres in outdoor air.

The concentration of asbestos fibres in indoor air is determined in accordance with Dutch
standard NEN 2991: 2005 “Lucht - risicobeoordeling in en rondom gebouwen of constructies
waarin asbesthoudende materialen zijn verwerkt/Air - Risk assessment in and around buildings or
building constructions which contain asbestos materials”.

5. Conclusions and consequences

On the basis of the Environmental Protection Soil Remediation Criterion, Asbestos Protocol,
which only applies in cases of soil contamination with asbestos in water bottom sediment, soil
and dredging sludge when asbestos is present in a concentration exceeding the intervention
value of 100 mg/kg d.s. (weighted), the location-specific risks are divided into two categories: 'no
unacceptable risks' and 'unacceptable risks'.

The location comes in the ‘no unacceptable risks’ category if, given the location's present use,
there is no likelihood of fibre emission because it is impossible to come into contact with
asbestos-containing soil contamination or, if, given the soil's present use, the possibility of contact
with asbestos-containing soil contamination cannot be excluded but data obtained from
experience supplemented with measurements made in the field have shown that airborne
asbestos concentrations exceeding the Negligible Risk Level never occur in such situations. This
means that a register of limitations has to be compiled. The competent authority may prescribe
control measures in addition to registration. The content of the control measures is determined by
the competent authority. The location-specific risks must be reassessed if the arrangements at
the location or its use change.

The location is given the ‘unacceptable risks’ category if measurements in indoor or outdoor air
show that the Negligible Risk Level is being exceeded. Urgent remediation measures must be
taken at the part of the location where there are unacceptable risks as a result of soil
contamination with asbestos. Within the scope of this, ‘urgent’ means that remediation should
start within 4 years of the date on which the ‘severity and urgency’ decision was issued.

The competent authority provides details in a ‘severity and urgency’ decision of what the
consequences of risk assessment in accordance with this "asbestos protocol" are. Section 5.2 of
Soil Remediation Circular 2009, includes points for attention regarding the content of any such
decision.
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Annex 4 Remediation objective: interpretation of topsoil quality requirements

1. General

A distinction is usually made between two types of contamination situations in the approach to
remediation. This concerns contamination situations present in the topsoil as well as mobile
contamination situations in which the contaminants concerned may be present in both the topsoil
and subsoil. The nature of the contaminants in combination with the soil structure and
composition determines whether a mobile or immobile contamination situation is deemed to exist.
The rules and provisions of the Location-specific Conditions Regulations have been included in
this circular without amendment. In the literal sense, the content of the Regulations in section 2 of
this annex has been slightly altered.

2 Interpretation of topsoil quality requirements

21 Determining the function of the soil
The quality requirement for the topsoil depends on the function of the soil. Seven soil functions
are recognised (of which three have sub-functions) for which generic protection levels for
sustainable suitability have been worked out.
The 7 functions of the soil are:
a. residential with garden;
b. Places where children play
i with an average ecological value;
ii with low ecological value;
C. Vegetable gardens and allotments
i involving considerable crop consumption (large vegetable gardens)
ii involving average crop consumption (smaller vegetable gardens)
Agriculture;
Nature conservation;
Green areas with ecological values;
Other green area, development, infrastructure and industry
i not entirely paved or almost entirely paved
ii entirely or almost entirely paved

@~oo

Risk scenarios have been worked out for each of the 7 soil functions (including subfunctions) on

the basis of:

e amount of human contact with the soil: considerable or little contact;

e amount of crop consumption: none, limited, average,
considerable;

e protection of agricultural production: exists or does not exist;

e protection of ecology generic: little, average, high;

e protection of ecology taking into account biomagnification: little, average, high.

The 7 functions of the soil have ultimately been clustered into three soil function classes. A
generic standard has been worked out for each soil function class for sustainable suitability on
the basis of the most susceptible scenario in the soil function class. The classification of soil
functions into soil function classes is shown in table 1. The name of the generic standard for
sustainable suitability is also shown. The most susceptible function was determining for
establishing the level of the standard.
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Table 1 Classification into soil function classes and name of soil standard
Soil standard derived for Soil functions that form a single soil function class
sustainable suitability

Background Values Agriculture

Nature conservation

Vegetable gardens/allotments

Maximum Housing Value Residential with garden;

Places where children play

Green areas with ecological values

Maximum Industrial Value Other green area, development, infrastructure and industry

The underpinning for these standards is described in the report: Ken uw (water)bodemkwaliteit,
de risico’s inzichtelijk/Know the quality of your soil or aquatic sediment, (SenterNovem 1
September 2007, 3BODMO0704).

The Soil Quality Regulations indicate the values for the various standards per substance.

2.2 Possible remediation measures

Remediation of soil contamination situations can be carried out using the following measures:

a. excavating the contaminated soil;

b. removing the contaminants from the soil or groundwater;

c. using techniques that result in decomposition/transformation or chemical conversion into non-
hazardous end products;

d. isolating the contamination situation by laying topsoil or another durable covering layer.

Laying topsoil suffices in many cases. Laying topsoil is the standard approach for the soil
functions ‘residential with garden’, ‘places where children play’, ‘green areas with ecological
values’, and ‘other green area’.

The contamination situation is automatically isolated where there is paving or development, as is
usually the case for the soil functions ‘development, infrastructure and industry’. In such cases
the isolation is formed by the covering layer of concrete, asphalt, steel-reinforced concrete paving
slabs or large areas of contiguous paving with clinkers and flagstones. Exposure risks can be
sufficiently reduced if constructions of this kind are durable and contiguous.

No standard approach has been worked out for the soil functions ‘nature conservation’,
‘agriculture’ and ‘vegetable gardens and allotments’. If remediation is required, the necessary
remediation measures will be determined per case.

23 Topsoil thickness requirements

If the remediation measure involves laying topsoil, the following requirements apply to the topsoil:

a. the topsoil has a standard thickness of one metre;

b. depending on the depth of roots, a greater depth varying from 1 to 1.5 metres may be
required in gardens;

c. depending on the depth of roots, the thickness may vary from 0.5-1.5 metres for other plant-
covered sites;

d. atthe competent authority's discretion, a topsoil thickness other than the standard thickness
is possible under certain conditions, such as a high groundwater level;

An indicator layer is generally laid below the topsoil and is intended to provide a warning of

contamination below the indicator layer.

24 Post-remediation objective and quality requirements for topsoil and backfill soil
Within the scope of the Soil Quality Decree, local authorities must opt for a generic or area-
specific policy. The competent authority pursuant to the Soil Protection Act adopts the
Background Values and Maximum Values used in the generic policy for the class of housing and
industry as post-remediation values and as a quality requirement for topsoil and backfill soil. If the
local authority has opted for an area-specific policy, it is recommended that the competent
authority should adopt the established Local Maximum Values as the post-remediation values
and quality requirements to be adopted for backfill soil and topsoil. The competent authority
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pursuant to the Soil Protection Act has the option of departing from this and using area-specific
post-remediation values.

If there are reasons for remediation and the soil quality in the contact zone does not meet the
value for the soil function class, the party carrying out remediation may restore the soil quality by
excavating soil until the remaining soil meets the required soil quality value. The starting point is
that the applicable post-remediation values in the case of a generic policy are the Background
Values and Maximum Values for housing and industry and, in the case of an area-specific policy,
the Local Maximum Values. The party carrying out the remediation may also lay topsoil that
meets the applicable quality requirement.

The intended use will not be impeded by the contamination at the location, provided the
applicable quality requirement is met. Therefore, enquiries at the local authorities will always be
required to determine the soil function class of the area that requires remediation or whether local
Maximum Values exist for the area concerned.
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ANNEX 5

Overview of Soil Protection Act regulations on soil remediation as of 1 April 2009

Legislation

Legislation of 15 September 2005 to amend the Soil Protection Act (transfer of tasks of Service
Centrum Grond (Centre for Soil)), Bulletin of Acts and Decrees 2005, 482

Legislation of 15 December 2005 concerning amendments to the Wet bodembescherming/Soil
Protection Act and a few other Acts in connection with changes in the policy on soil remediation,
Bulletin of Acts and Decrees 2005, 680 and as amended Bulletin of Acts and Decrees 2007, 115,
Bulletin of Acts and Decrees 2007, 152 and Bulletin of Acts and Decrees 2007, 349

Wet inrichting landelijk gebied (investeringsbudget)/Rural Areas (Investment Budget) Act, Bulletin
of Acts and Decrees 2006, 666

Decrees and ministerial regulations

Besluit overige niet-meldingplichtige gevallen bodemsanering/Other non-notifiable soil
remediation cases, decree of 29 November 1994, most recently amended on 23 July 2000,
Bulletin of Acts and Decrees 2000, 331

Besluit verplicht bodemonderzoek bedrijfsterreinen/Industrial Sites Compulsory Soil Survey
Decree, decree of 25 September 1993, Bulletin of Acts and Decrees 1993, 602, most recently
amended on 7 June 2005, Bulletin of Acts and Decrees 2005, 302

Besluit aanwijzing bevoegdgezaggemeenten Wet bodembescherming/Soil Protection Act
Appointment of Competent Authority Municipalities Decree, decree of 12 December 2000, most
recently amended on 8 September 2004, Bulletin of Acts and Decrees 2004, 477

Besluit financi€le bepalingen bodemsanering/Soil Remediation Financial Provisions Decree (incl.
subsidy scheme for industrial sites), Bulletin of Acts and Decrees 2005, 681, most recently
amended (draagkrachtregeling/ability to pay scheme) Bulletin of Acts and Decrees 2006, 637
Regeling financiéle bepalingen bodemsanering/Soil Remediation Financial Provisions
Regulations, 2005, Government Gazette 2005, 250 most recently amended Government Gazette
2007, 91

Besluit uniforme saneringen (BUS)/Uniform Remediation Decree, Bulletin of Acts and Decrees
2006, 54

Regeling uniforme saneringen/Uniform Remediation Decision, Government Gazette 2006, 29,
most recently amended Government Gazette 2008, 167

Besluit bodemkwaliteit/Soil Quality Decree, Bulletin of Acts and Decrees 2007, 469
Regeling bodemkwaliteit/Soil Quality Provisions, Government Gazette 2007, 247, most recently
amended Government Gazette, 2008, 249

Regeling beperkingenregistratie Wet bodembescherming/Soil Protection Act Register of
Limitations Regulations, Government Gazette 2007, 120

Regeling beoordeling reinigbaarheid grond, 2006/Assessment of Soil Treatment Regulations,
Government Gazette 2006, 145
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Regeling inrichting landelijk gebied (investeringsbudget)/Rural Areas (Investment Budget)
Regulations, Government Gazette 2006, 249 (rectification Government Gazette 2007, 8)

Mandate/delegation decrees

Besluit mandaat, volmacht en machtiging SenterNovem Bodem+/Mandate, Power of Attorney
and Authorisation of SenterNovem Bodem+ Decree, Government Gazette 2004, 243

Besluit mandaat en machtiging SenterNovem Bodem+ (Overgangsrecht)/Mandate and
Authorisation of SenterNovem Bodem+ Decree (transitory law), Government Gazette 2005, 32

Besluit mandaat, volmacht en machtiging artikel 75 lid 7 Wet bodembescherming/Mandate,
Power of Attorney and Authorisation section 75, subsection 7, of the Soil Protection Act,
Government Gazette 2005, 159

Wijziging Besluit mandaat, volmacht en machtiging SenterNovem Bodem+/Amendment of
Mandate, Power of Attorney and Authorisation of SenterNovem Bodem+ Decree, Government
Gazette 2006, 212

Wijziging Besluit mandaat, volmacht en machtiging SenterNovem Bodem+/Amendment of
Mandate, Power of Attorney and Authorisation of SenterNovem Bodem+ Decree, Government
Gazette 2007, 247

Wijziging Besluit mandaat, volmacht en machtiging SenterNovem Bodem+/Amendment of
Mandate, Power of Attorney and Authorisation of SenterNovem Bodem+ Decree, Government
Gazette 2008, 65

Delegatiebesluit subsidie bodemsanering bedrijfsterreinen/Industrial Site Soil Remediation
Subsidy Delegation Decree, Government Gazette 2005, 250

Circulars

Circulaire sanering waterbodems/Circular on the remediation of water bottoms, Government
Gazette 2007, 245

Circulaire landsdekkend beeld/Circular on nationwide picture, of 20 November 2001, Government
Gazette 2002, 14

Beleidsregel kostenverhaal, artikel 75 Wet bodembescherming/Cost Recovery Policy Rule,
section 75 of the Soil Protection Act, Government Gazette 2007, 90 and rectified Government
Gazette 2007, 93

Toepassing zorgplicht Wbb bij MTBE- en ETBE-verontreinigingen/Application of the duty of care
with regard to MTBE and ETBE contaminations under the Soil Protection Act, Government
Gazette, 18 December 2008, no. 2139

Rescinded

Beleidsregel kostenverhaal, artikel 75 Wet bodembescherming/Cost Recovery Policy Rule,
section 75 of the Soil Protection Act, Government Gazette 2002, 81

Circulaire streefwaarden en interventiewaarden bodemsanering/Circular on target values and
intervention values for soil remediation, Government Gazette 2000, 39.
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