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Chapter 2

A shortened version of this chapter is in preparation for publication. De Beer, J. and Kars. H.: A 
comparative review of policy and practice in cultural heritage management and water manage-
ment in urban planning (Journal of Archaeology, in prep.).
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2.  Comparative review of policy and practice in cultural 
heritage and water management in urban planning

Abstract

Norway and the Netherlands have both signed the European Convention 
on the Protection of the Archaeological Heritage and follow the main 
objective of the convention to protect and preserve archaeological heritage, 
preferably in-situ. Policy implementation and practice show clear differences 
between both countries. This comparative review shows that automatic legal 
protection of monuments and sites before a certain period by a single piece of 
legislation, such as in Norway, ensures unprecedented strong protection of a 
selection of cultural assets. Still, those assets may be endangered by spatial 
planning processes, as developers may be unaware of potentially damaging 
measures, such as groundwater lowering. A better integration in the spatial 
planning process, a leading principle in the Netherlands, reduces the loss of 
archaeological heritage. An integrated water management approach, steered 
by comprehensive guidance and single legislation, not only places water earlier 
in the planning process, but also facilitates the early inclusion of cultural 
heritage. It seems though that this early inclusion still is difficult to achieve 
in practice. Raising awareness among different disciplines and providing 
guidance are viewed as essential steps to achieve successful integration. Both 
Norway and the Netherlands have much to gain from awareness raising efforts.

2.1.  Introduction and rationale

Several research projects on in-situ conservation and management of archaeological sites have in 
recent years shown that cultural heritage and water management are inter-dependent (Holden et 
al., 2006, 2009; De Beer & Matthiesen, 2008). It is realised that both domains need to be con-
sidered in an integrated manner to improve in-situ preservation of archaeological heritage and 
sustain cultural heritage values. Since the cultural heritage and water management domains his-
torically have developed individually, with different perspectives and goals, this leads to tension 
in local planning systems – especially in urban areas.

This chapter describes and compares the main policies on water management as well as cul-
tural heritage management, particularly archaeological heritage, and their practical application in 
Norway and the Netherlands. Cultural heritage policy both in Norway and in the Netherlands, are 
based on European legislation, as formulated in the European Convention on the Protection of the 
Archaeological Heritage. Similarly, both countries comply with European legislation for water 
management through the EU Water Framework Directive (European Parliament, 2000). However, 
the Netherlands have, for natural reasons, a much stronger historic legacy in urban water manage-
ment than Norway. Norwegian cultural heritage management is internationally recognized for its 
leading role regarding in-situ preservation of archaeological deposits and protection of individual 
monuments and sites. Using a comparative review approach, we assess the relationship between 
the cultural heritage and water management domains in both countries and suggest measures to 

27



Chapter 2

better tune their needs to support a more integrated urban planning in favour of both cultural her-
itage preservation and sustainable urban water management.

The shallow subsurface in historic cities often contains extensive archaeological remains, also 
known as cultural deposits. Modern and historic buildings and monuments rest on these deposits. 
At many urban sites, the deposits consist of highly organic, naturally degradable strata (Holden et 
al., 2009). Examples are Hungate in York (Kenward & Hall, 2000), Oslo (Schia & Høeg, 1987), 
Szczecin (Wilgocki, 2004) and Bergen (Christensson et al., 2004, De Beer et al., 2012). Preserva-
tion conditions for organic archaeological materials are strongly dependent on both water quality 
and the presence/absence of groundwater in particular (Van de Noort et al., 2001; Caple, 1996). 
Deterioration of archaeological material often occurs because of changes in the water balance, 
causing a lowering of the groundwater level (Holden et al., 2006, 2009; De Beer & Matthiesen, 
2008). Both mechanical settling and oxidization of organic material occur, destroying archaeo-
logical assets and removing the deposits’ capacity to support the buildings above (De Beer, 2008). 
Sustainable development and maintenance of urban areas with organic material in the subsurface 
is therefore dependent on proper water management, either to protect cultural deposits as archae-
ological assets, or to avoid unstable ground/foundation conditions for monuments, sites, buildings 
and infrastructure. Changes in the groundwater system caused by developments often take place 
over a long period of time, as does the resulting deterioration of cultural deposits caused by de-
creased water content. Deterioration of cultural deposits will in most cases not be visible at the 
surface – not until the situation has become serious.

Facts on relevant current policy and legislation presented in the following sections have been 
collated from the following governmental websites if not otherwise specified: www.regjeringen.
no, www.lovdata.no, www.riksantikvaren.no, www.heldeskwater.nl, www.overheid.nl, www.
cultureelerfgoed.nl, www.infomil.nl, www.sikb.nl and www.erfgoedinspectie.nl.

2.2.  Cultural heritage policy, legislation and practice

The national policies in both Norway and the Netherlands are strongly influenced by European ar-
chaeological policy on the protection of archaeological heritage. Before describing the respective 
national policies and practices, an outline of the European policy is given.

2.2.1.  Europe

The European policy is formulated in the European Convention on the Protection of the Archae-
ological Heritage (CETS 143, or Malta Convention). Standing as testament to the evolution of 
archaeological practice throughout Europe, it replaces the original Convention of 1969, incor-
porating concepts and ideas that have now become accepted practice. The revised Convention 
makes conservation and enhancement of the archaeological heritage one of the goals of urban 
and regional planning policies. It is concerned with arrangements to be made for cooperation 
among archaeologists and town and regional planners in order to ensure optimum conservation 
of archaeological heritage. The Convention sets guidelines for the funding of excavation and re-
search work and publication of research findings. It also deals with public access, in particular 
to archaeological sites, and educational actions to be undertaken to develop public awareness of 
the value of the archaeological heritage. The Convention constitutes an institutional framework 
for pan-European cooperation on the archaeological heritage, entailing a systematic exchange of 
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experience and experts among the various states. The text of the treaty is enclosed in appendix 2. 
The most important objectives of the convention are:

• protection, preferably in-situ, of archaeological remains buried in the soil or seabed;
• incorporation of archaeological heritage into spatial planning policies:
• establishment of co-operation and consultation processes between archaeologists and 

project developers;
• to assure public funding of archaeological research, and make provisions for public or 

private funding for rescue archaeology in development projects;
• to increase public awareness of the need for the protection and investigation of archaeo-

logical heritage.

Both Norway and the Netherlands are signatories to the European Convention on the Protec-
tion of the Archaeological Heritage. Both countries have also chosen to implement the Convention 
within existing legal instruments, to avoid new sectoral regulations. Nevertheless, policy imple-
mentation and practice have been quite different between Norway and the Netherlands.

2.2.2.  Norway

This paragraph is based on information available through the websites of the Norwegian govern-
ment, www.regjeringen.no (last accessed, 31.01.2018). On a general note, the government regards 
cultural monuments and cultural environments to be important resources as a source of knowl-
edge and experience, for the development of local societies and for industrial development. The 
cultural monuments which are protected and preserved for posterity must show the diversity of 
Norwegian society.

The Norwegian Government has formulated the following general goals concerning cultural 
heritage and the cultural environment (Report 16 to the Storting, 2004-2005):

• Improve conditions for private owners and renew protection policies.
• Ensure that the state takes responsibility for its own cultural-historical properties.
• Lay the groundwork for prosperity and industrial development on the basis of cultural 

monuments and cultural environments. 
• Strengthen the public’s knowledge of Norway’s cultural heritage.
• Facilitate the development of public management and strengthen cooperation with volun-

tary organisations.
• Strengthen international cooperation and development cooperation.

These goals are maintained in Report 35 (2012-2013) “Framtid med fotfeste”.

2.2.2.1.  Ministry of Climate and Environment, Department for Cultural Heritage 

Management

Cultural heritage management in Norway resides under the Ministry of Climate and Environ-
ment (KLD), at the Department for Cultural Heritage Management. The Department for Cultural 
Heritage Management is responsible for developing strategies and policies within the entire field 
of cultural heritage. Important topics are archaeology, building protection, cultural heritage as a 
resource in developing urban areas and villages, vessel protection, cultural environments and cul-
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tural landscapes. Additional responsibilities include developing legal and economic instruments, 
considering protection cases according to the Cultural Heritage Act and land-use cases according 
to the Planning- and Building Act, cooperation with other sectors and international cooperation. 
The department is responsible for governing the Directorate for Cultural Heritage, and for the 
Ministry of Climate and Environment’s contact with cultural heritage administration at the re-
gional level.

The Department is responsible for coordinating UNESCO cases within the Ministry of the 
Environment’s area of responsibility. It is the responsibility of the department to ensure that Nor-
way fulfils its obligations according to UNESCO conventions on cultural heritage protection. 
Relevant conventions are the Convention Concerning the Protection of the World Cultural and 
Natural Heritage (UNESCO, 1972) and the Convention for the Protection of Cultural Property in 
the Event of Armed Conflict (UNESCO, 1954).

The Department for Cultural Heritage Management is responsible for following up the Euro-
pean Council conventions on cultural heritage. Relevant conventions are the European Convention 
on the Protection of the Archaeological Heritage (Malta Convention or Valetta Treaty, 1992, see 
paragraph 2.2) and the Convention on the Protection of the Architectural Heritage of Europe 
(Council of Europe, 1985).

Report 16 to the Norwegian government “Living with our Cultural Heritage” (2004-2005)” 
and report 26 “The Government’s Environmental Policy and the State of the Environment in 
Norway (2006-2007) describe the political strategies and ambitions in relation to cultural heri-
tage. Report 35 “Framtid med fotfeste” (2012-2013) is an addition to report 16, describing what 
has been achieved since report 16, and what measures must be taken to achieve the ambitions 
described in report 16.

Cultural heritage, including archaeological heritage, is in Norway regarded as a non-renewable 
resource, in line with natural (exploitable) resources. The fact that cultural heritage management 
resides at the Ministry of Climate and Environment and not at e.g. the Ministry of Culture, gives 
it a different political perspective and part of environmental policy. This is reflected in the strate-
gic aims for the preservation of cultural heritage in Norway: The diversity of cultural monuments 
and cultural environments shall be managed and protected as useful resources and as a basis for 
knowledge, experience and value creation. A representative selection of cultural monuments and 
cultural environments shall be protected in the long-term (www.regjeringen.no).

State of the Environment Norway

The Ministry of Climate and Environment has assigned the production of State of the Environ-
ment Norway to the environmental authorities, amongst them the Directorate for Cultural Herit-
age. The State of the Environment Norway (www.environment.no, last accessed 31.01.2018) aims 
to provide the latest information about the state and development of the environment. It provides 
information about legislation and international agreements, environmental targets, references and 
relevant links. The State of the Environment Norway states the following on the topic of Cultural 
Heritage, and on archaeological heritage in urban areas in particular:

“The cultural heritage can provide a basis for business activities, tourism 
and local development, so that cultural heritage protection is an investment 
in our own future. The loss of buildings, structures or sites is irreversible, 
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and also means that we lose parts of a vital repository of knowledge. 
Archaeological sites can be damaged by excavations and development, 
and older buildings may be demolished as towns grow and develop. It is 
therefore important to have a clear idea of which buildings and sites we wish 
to protect for posterity. Archaeological heritage are traces of our historic 
society. All archaeological heritage is automatically protected, but since it 
is often hidden below the terrain surface, archaeological material is easily 
damaged by excavation or building activities. Today, archaeological heritage 
is under threat and in danger to be lost. Monitoring does show however, that 
less heritage is lost than previously. Norway has a goal to reduce the loss of 
archaeological heritage to less than 0.5% within 2020. Norway’s national 
targets are to protect a representative selection of cultural monuments, sites 
and environments, and to limit annual losses. Anyone involved in planning 
processes and development projects must take into consideration the impacts 
on the cultural heritage.”

The Department for Cultural Heritage Management governs the Directorate for Cultural Her-
itage (Riksantikvaren) and is responsible for the Ministry of the Environment’s contact with cul-
tural heritage administration at the regional level. It is the responsibility of the department to 
ensure that Norway fulfils its obligations according to UNESCO conventions on cultural heritage 
protection, as well as following up European Council conventions such as the Malta Convention.

2.2.2.2.  The Directorate for Cultural Heritage (Riksantikvaren)

Riksantikvaren is responsible for the management of all archaeological and architectural monu-
ments and sites and cultural environments in accordance with the relevant legislation.

In practice, local and regional authorities are responsible for ensuring that archaeological 
interests are considered in spatial planning. At regional, county level, each county administration 
(Fylkeskommune) is obliged to employ officers who are responsible for cultural heritage conser-
vation. They advise the county administration on questions of cultural conservation and ensure 
that protected monuments and sites and cultural environments are given due consideration in the 
planning processes at the county and municipal levels. The county officers prepare Protection 
Orders and may also issue Provisional Protection Orders to evaluate whether a building or other 
monument that is threatened with demolition should be granted a Permanent Protection Order. 
Only a limited number of organizations are licensed to conduct archaeological excavations and 
(field) research: the five regional archaeological museums (each part of a university), and the Nor-
wegian Institute for Cultural Heritage Research (NIKU).

Riksantikvaren is responsible for developing strategies and policies within the entire field 
of cultural heritage. Important topics are archaeology, building protection, cultural heritage as 
a resource in developing urban areas and local communities, cultural environments and cultural 
landscapes. Additional responsibilities include developing legal and economic instruments, con-
sidering protection cases according to the Cultural Heritage Act (Kulturminneloven, Kml, 1978, 
latest revision 2017), and reviewing land-use cases according to the Planning and Building Act 
(PBL, 1985, latest revision 2017). These two acts are the main legal instruments that are used to 
implement the objectives described by the Malta Convention. Minor changes have been made to 
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both acts after the implementation of the convention, but the Cultural Heritage Act already pro-
vided the necessary legal provisions for the protection of archaeological remains in-situ. The acts 
are described in further detail in the following.

2.2.2.3. The Cultural Heritage Act (Kulturminneloven)

The purpose of cultural heritage management is described in the Cultural Heritage Act, which 
lays down that it is a national responsibility to safeguard archaeological and architectural mon-
uments and sites and cultural environments “as part of our cultural heritage and identity and as 
an element in the overall environment and resource management”. The Act was imposed on June 
9, 1978, with latest revision in 2017. Under the terms of the Act, Riksantikvaren may impose a 
protection order on buildings, groups of buildings and cultural landscapes.

There are two types of protection given to archaeological and architectural monuments and 
sites. All archaeological remains older than 1537 are automatically protected (Kml. § 4), while 
those dating from 1537 onwards require a protection order, which is granted on a case-to-case 
basis. The same applies to buildings from before and after 1649. Any intervention that may affect 
automatically protected heritage requires permission (Kml. § 8, cf. § 3), as do interventions that 
can damage buildings under protection orders (Kml. § 8 or § 15a). The historic centres of Trond-
heim, Oslo, Tønsberg, Skien, Sarpsborg, Hamar, Stavanger and Bergen are automatically protect-
ed (Kml. § 4). The eight medieval towns represent the largest continuous, automatically protected 
sites of archaeological significance in Norway. Local cultural heritage authorities do not have a 
supervisory mandate, which makes it difficult for them to investigate activities that are illegal 
according to the Cultural Heritage Act. The local authorities (municipalities) have the obligation 
to inform cultural heritage authorities about interventions that conflict with the Cultural Heritage 
Act (Kml. § 25).

The Cultural Heritage Act also regulates relations between the authorities and the owners of 
protected monuments and sites. However, only a fraction of Norway’s cultural heritage enjoys 
statutory protection. There are in fact many buildings and other monuments and sites that are con-
sidered worthy of protection because of their qualities and their contextual importance. To protect 
these, other pieces of legislation can be invoked, notably the amended Planning and Building Act 
(PBL, rev. 2017).

The National Cultural Heritage Database, Askeladden, contains entries on all known protect-
ed (or in the process of being protected) cultural monuments and sites pursuant to the Cultural 
Heritage Act. The database is administered by Riksantikvaren. It includes automatically protected 
heritage, heritage that requires further investigations to define protection status, and heritage from 
“recent history” (after the Reformation in 1537) that is protected or temporarily protected, as well 
as listed churches. Cultural heritage of local interest and heritage that is protected pursuant to the 
Planning and Building Act are not included. The database is designed for use as a planning tool 
for heritage authorities. National and regional heritage authorities can register new heritage items 
in the database, while other users are able to view the information and extract reports. There is no 
mandatory reporting to the database. For the public, a GIS-based portal (kulturminnesok.no) has 
been developed. The management needs in urban areas where development often comes in con-
flict with subsurface archaeological deposits are more complex than can be accommodated within 
the National Cultural Heritage Database (Askeladden). Therefore, Riksantikvaren developed Me-
dievalGIS (MabyGIS), which is an application that provides the detailed information necessary 
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for planning in urban areas with extensive medieval archaeological heritage, such as in the eight 
medieval towns in Norway.

2.2.2.4.  The Planning and Building Act (Plan- og bygningsloven)

The Planning and Building Act “shall promote sustainable development in the best interests of 
individuals, society and future generations”. Planning pursuant to this Act shall facilitate the 
coordination of central government, regional and municipal functions and provide a basis for ad-
ministrative decisions regarding the use and conservation of resources. In 2014, the responsibility 
for the Planning and Building Act has been transferred from the Ministry of the Environment to 
the new Ministry of Local Government and Modernisation. The Norwegian Building Authority 
(Direktoratet for Byggkvalitet) is responsible for administering and interpreting national building 
regulations as well as providing guidance and information concerning national building regula-
tions.

The new planning part of the act relating to Planning and the Processing of Building Ap-
plications (PBL, 1985) came into force on July 1, 2009. Some elements in the amended act can 
be applied directly to the safeguarding of cultural heritage. The act introduces the concept of 
zones requiring special consideration (§ 11-8, 3rd paragraph (c) and § 11-9, nr. 7) for use in mu-
nicipal master plans, which can also be applied in the interests of soil conservation and heritage 
protection. Municipal master plans may delineate zones in which special consideration is to be 
shown for the protection of aspects of the natural or cultural environments, with an accompany-
ing specification of the aspect in question. This enables municipalities to stipulate guidelines that 
adequately ensure due consideration for particularly valuable cultural landscapes. For specific 
regulative plans regarding the conservation zone, the relevant sections for protection are § 12-5, 
2nd paragraph, nr. 5 and § 12-7, nr. 6.

Riksantikvaren has stated, however, that the best method of conservation is to make the own-
ers of monuments and sites aware of their importance and to encourage them to maintain these 
irreplaceable properties whether they are legally protected or not – which is in line with the Malta 
Convention.

2.2.2.5.  Norwegian Standard NS9451:2009

In 2009, the Norwegian Standard NS9451:2009 for environmental monitoring and investigation of 
cultural deposits” was published (Standard Norge, 2009). The purpose of the activities governed 
by this standard is to document, as objectively as possible, the state of preservation of subsurface 
deposits of archaeological or cultural significance (“cultural deposits”), the preservation condi-
tions within these deposits, and changes in these factors over time and in space because of human 
and/or natural impacts. The standard was devised and has primarily been used for environmental 
monitoring of highly organic deposits in the automatically protected core areas of Norway’s eight 
medieval towns. The standard is based on Riksantikvaren’s strategy for monitoring of cultural 
deposits and on the supporting guidance document that was developed as part of this strategy 
(Riksantikvaren/NIKU, 2008). It specifies the main parameters to be included in environmental 
monitoring work and ensures that the methodology for monitoring cultural deposits is uniform 
and well-defined. The requirements include a potential range of investigations and parameters 
to be incorporated in investigations and monitoring, dependant on the site’s (ground) conditions. 
These include not only archaeological documentation of factors such as the preservation state of 
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each individual context, but also regional and local hydrogeological and geotechnical investiga-
tions and monitoring, to assess environmental preservation conditions of the site, potential threats 
and appropriate mitigation measures.

NS9451:2009 prescribes a programme of environmental monitoring to investigate, document, 
describe and evaluate:

• the state of the cultural deposits and their preservation conditions;
• the cultural and historical context, including topographic, chronological and historical 

interpretations;
• the hydrogeological situation of the cultural deposits, including groundwater conditions 

and moisture content;
• geochemical conditions, inter alia pH, temperature, oxygen concentration and redox con-

ditions in both soils and groundwater;
• physical ground properties, such as descriptions of soil type, texture, moisture content and 

depth to bedrock;
• conditions governing the degradation of organic materials, metal, ceramics and other an-

thropogenic objects;
• the availability of oxygen in the cultural deposits, either via passive diffusion or via active 

convection or transport with water;

The standard assists both developers and those responsible for sites of archaeological / histor-
ical significance to abide by the relevant legislation and conditions for environ-mental monitoring 
when excavating in or building upon cultural deposits. It also specifies the responsibilities of the 
developer in such cases (Riksantikvaren, 2009).

The standard contains firstly requirements for standardised evaluation of the state of preser-
vation in archaeological investigations, and secondly requirements for standardised analysis of 
preservation conditions of the burial environment.

Evaluation of the preservation state

Archaeological state of preservation can always be registered during a single investigation or 
within a more extensive monitoring programme. The term encompasses an investigation of the in-
dividual cultural layers’ current status, which depends on both current and historic decomposition 
processes (NS9451:2009).

For layer (/context) recording in connection with both excavation and drilling, and particularly 
with a view to subsequent monitoring, mapping and modelling work, Riksantikvaren and NIKU 
use a recording sheet described in “The Monitoring Manual” (Marstein et al., 2007). The sheet 
has been developed in recognition of the fact that comparative studies between sites/towns depend 
on congruent data, and that such data can only be achieved through uniformity of documentation 
(Dunlop, 2006).

One of the most important fields in this documentation is the Preservation Category, intended 
to be an (ideally) absolute scale that thus allows the degree of preservation to be assessed and com-
pared both over time and between locations. The state of preservation for each individual deposit 
is determined by the archaeologist by means of a range of principal criteria such as odour, colour, 
the amount of force needed to snap or pull apart organic material, the sponge reaction of soil, and 
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general appearance. The correct preservation category is then found by reference to the state of 
preservation scale, as shown in Table 1.

The degree of preservation shall be assigned a value from 0 to 5, where 1 indicates lousy 
preserved and 5 indicates best preserved. A value of 0 indicates that it has not been possible to 
extract any sample material. Deposits above the water table (unsaturated zone) shall be assigned 
the prefix A, deposits within the zone of groundwater fluctuation shall be assigned the prefix B, 
while deposits within the permanently groundwater-saturated zone shall be assigned the prefix C.

Although one may discuss the validity of “forcing” individual archaeologists’ observations 
into an absolute scale, the preservation category can be used as a unique descriptive attribute of 
the intrinsic “value” of an archaeological layer and can be used to assess the need for protection 
or mitigation measures. More quantitative measurements from geochemical analyses, such as 
loss-on-ignition (LOI) values, can be used to a certain extent to “calibrate” the assessment of the 
archaeologist.

Analysis of the preservation conditions during the status investigation

An evaluation of the preservation conditions comprises an understanding of the physical and 
chemical conditions in the ground that will control the current rate of decomposition of the cul-
tural deposits. The extent of the evaluation will depend on the archaeological materials that are 
present. The decomposition of organic cultural deposits is caused by chemical and microbiologi-
cal processes and is controlled by the physical and chemical composition of the soil. To assess 
the preservation conditions of the cultural deposits, field samples of groundwater, pore water and 
soil should be taken. Parameters that provide information on the speed at which archaeological 
materials are decomposing and on the extent to which oxygen has reached the cultural deposits, 
shall be analysed in the field and in the laboratory. Such analyses should include compounds that 
are consumed or produced by micro-organisms when they decompose organic materials, plants, 
macro- and micro-fossils, insects and other fauna (NS9451:2009). Table 2 gives an overview of the 
monitoring parameters as described in the Standard.

NS9451:2009 briefly describes the analysis of the preservation conditions in supplementary 
investigation after the status investigation, i.e. during a longer-term monitoring phase. 

Monitoring should preferably be carried out using automatic logging include at least the fol-
lowing items:

• logging of water level in environmental monitoring wells and/or soil moisture content;

Table 1: State of preservation scale (SOPS), for archaeological layer recording (NS9451:2009)

Degree of preservation

Position in relation to the 
groundwater table

0
null-value

1
lousy

2
poor

3
medium

4
good

5
excellent

Unsaturated zone (A) A0 A1 A2 A3 A4 A5

Seasonally saturated zone (B) B0 B1 B2 B3 B4 B5

Saturated zone (C) C0 C1 C2 C3 C4 C5

Fill, later than ca. 1900 AD D0 D1 D2 D3 D4 D5
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• logging of temperature;
• logging of electrical conductivity and groundwater or soil;
• measurement of oxygen content or redox potential;
• periodic surveying of fixed stations (e.g. subsidence markers mounted on buildings or on 

the terrain).

Other parameters that may be relevant include total organic carbon (TOC), phosphorus, total 
nitrogen, charred and non-charred organic matter and hydraulic conductivity. If any changes are 
observed in the environmental conditions, the need for additional investigations shall be evaluated 

Environment Parameter Field Laboratory

Groundwater and pore water groundwater level x

pore pressure x

temperature x

odour x

turbidity x

colour x

pH x x

oxygen content x

electrical conductivity x x

sodium, potassium, calcium, magnesium x

ammonium, iron, manganese x

hydrogen carbonate / alkalinity x

chloride, sulphate, sulphide x

nitrate, phosphate x

Soil* temperature x

pH x

soil moisture content x

electrical conductivity x

soil gas composition, if possible: oxygen, car-
bon dioxide, methane, hydrogen sulphide

x x

S1: dry matter content, loss on ignition (LOI), 
pH, electrical conductivity and / or chloride

x

S2: matrix potential (pF), porosity, sulphate, 
suphide, ferrous and ferric iron, extractable 
ammonium and nitrate

x

hydraulic parameters (e.g. grain size analysis, 
hydraulic conductivity)

x

Microbiology** aerobic microorganisms x

anaerobic microorganisms x

denitrifying bacteria x

iron bacteria x

methanogens x

sulphate-reducing bacteria x

respiration and fungal damage (optional) x

* S1 should be analysed on all samples, S2 only on a representative number of subsets of the samples.
** An assessment should be made on whether it is appropriate to measure a certain group of microorganisms 

Table 2: Overview of the monitoring parameters for assessing the preservation conditions (Norwegian Standard 
NS9451:2009).
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(NS9451:2009). The preservation conditions shall be assessed based on water and soil samples 
as described before and summarised in Table 2. The assessment shall also include other factors 
that may influence environmental conditions, such as meteorological conditions, hydrogeological 
conditions, location, aspect and topography. According to the Standard, for all soil layers, the 
preservation conditions shall be specified in the same manner as the state of preservation, using 
numerals from 1 to 5, where 1 indicates lousy preservation conditions and 5 indicates excellent 
preservation conditions (see Table 3).

The evaluation of the preservation condition scale in accordance with Table 3 should be based 
on a holistic assessment of the various factors that affect the degree of preservation in cultural 
deposits and requires that persons with the necessary soil science and hydrogeological expertise 
carry out the assessment. As a minimum requirement, the following processes shall be considered 
when evaluating preservation conditions (NS9451:2009):

• factors that influence the decomposition of organic objects or organic material;
• conditions (porosity, degree of water saturation) for transport of oxygen and other oxidis-

ing substances (e.g. sulphate) to the cultural deposits;
• redox conditions and conditions for microbiological decomposition (e.g. presence of toxic 

compounds, microbial activity);
• temperature;
• factors that influence the corrosion and weathering of objects;
• hydrological conditions.

2.2.2.6.  Norwegian archaeological heritage management in practice

Archaeological investigations are carried out based on the described legislative framework. Rik-
santikvaren has published an online archaeology guidance document to secure that the legis-
lative management of archaeological remnants is carried out in a qualitatively good, effective, 
holistic and predictable manner for all stakeholders (https://www.riksantikvaren.no/Tema/Arkeol-
ogiske-kulturminner/Saksbehandling-i-arkeologi,  last accessed on 31.01.2018). The online guid-
ance document is a tool for cultural heritage management, municipal authorities, ground owners 
and developers. Figure 2 illustrates the practical workflow that is followed for any public or larger 
private development in Norway. 

There is a duty for any planned public or larger private development to investigate if it will 
affect automatically protected cultural heritage (Kml. § 9). In practice, this means that a develop-
er will be confronted with the following three expectations at the start of a construction project 
related to archaeological heritage preservation:

Preservation condition degree

Positition in relation to the 
groundwater table

0
null-value

1
lousy

2
poor

3
medium

4
good

5
excellent

Unsaturated zone (A) A0 A1 A2 A3 A4 A5

Seasonally saturated zone (B) B0 B1 B2 B3 B4 B5

Saturated zone (C) C0 C1 C2 C3 C4 C5

Fill, later than ca. 1900 AD D0 D1 D2 D3 D4 D5

Table 3: Preservation Condition Scale (PCS), for use in soil investigations (NS9451:2009)
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1. The development is in an area that is not registered as an automatically protected 
archaeological heritage zone.

2. The development is in a scheduled area registered as automatically protected archaeological 
heritage, such as cultural deposits.

3. The development is in a “zone of consideration” as defined in municipal spatial plan (PBL), 
or in a special protection zone around automatically protected archaeological heritage as 
defined by the heritage authorities (KML § 6-1).
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Figure 2: Common workflow for any public or larger private development in Norway
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A nationwide overview of automatically protected archaeological heritage (Kml. § 4) is pub-
licly available through the national database Askeladden (see 2.2.2.3). This includes Norway’s 
largest continuous, automatically protected sites of archaeological significance in Oslo, Bergen, 
Trondheim, Stavanger, Tønsberg, Frederikstad, Hamar and Skien.

If the expectation is low (alternative 1), spatial development may take place without prior 
permissions, but the duty of investigation remains. In case unexpected finds are done during the 
work that may involve automatically protected heritage, immediate notification must be sent to the 
heritage authorities and the work must be stopped in those areas where it may harm the remains. 
Within 3 weeks, the heritage authority needs to give permission for continuation of the work and 
under which conditions work can continue.

If the spatial development is located within a scheduled area with a high expectance of auto-
matically protected archaeological heritage (alternative 2), it is mandatory to file a notification of 
the plans has to cultural heritage authorities (Kml. § 8-1). A dispensation request may be filed to 
the heritage authorities. This applies for all developments that may harm, destroy, extract, move, 
change, cover, hide or in any other way has the potential to unduly spoil automatically protected 
heritage or evoke this to happen. Based on a recommendation of the heritage authorities, an in-
vestigation by authorised research institutes, i.e. NIKU or archaeological museums with heritage 
management authority, is carried out with the aim to provide a clear and professional advice to the 
heritage authorities if dispensation should be given or not. The research carried out by authorised 
research institutes will vary between sites and is dependent on the planned development. It usually 
consists of a desktop study, field investigation, registration and documentation of archaeological 
finds and an impact assessment to conclude on dispensation for the planned development or not. In 
its advice to the heritage authorities, the research institutes will need to decide if the site/remains 
may be preserved in-situ or should be excavated. If the archaeological remains may be preserved 
in-situ, the recommendation should include feasible mitigation measures to secure long-term in-si-
tu preservation. Dispensation from heritage authorities is not necessary for development that is in 
accordance with approved municipal master plans. In such cases the master plan will provide the 
necessary dispensation requirements (Kml. § 8-4) such as special archaeological investigations, 
monitoring and so on. These dispensation requirements will have to be published in maps and text 
of the master plan.  Riksantikvaren defines the scope and costs of such investigations in a separate 
decision, pursuant to the master plan and the Cultural Heritage Act (Kml. § 10).

In the third situation (alternative 3), municipal master plans have delineated areas as zones 
requiring special consideration (§ 11-8, 3rd paragraph (c) and § 11-9, nr. 7). This enables munic-
ipalities to stipulate guidelines that adequately ensure due consideration for particularly valuable 
cultural landscapes and archaeological heritage, even though they are not automatically protected. 
The master plan may in such cases describe necessary impact assessments and a dispensation for 
development will be required.

2.2.3.  The Netherlands

The Dutch central government is responsible for the protection and sustainable preservation of cur-
rently about 1,500 cultural heritage sites of national importance. The Dutch government regards 
this number as too low to be representative for the Netherlands’ total archaeological heritage and 
seeks to expand this amount through a long-term designation plan. There are about 13,000 other 
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visible archaeological sites, such as megalithic chambered tombs, dwelling mounds, shipwrecks 
and barrows. There also is a large amount of historically important material still concealed in 
the soil and the seabed, and the Dutch government is keen to preserve this for future generations. 
Anyone who plans to excavate earth must be aware of possible archaeological remains. The Neth-
erlands signed the Malta Convention in 1992; however, ratification of the Convention has taken a 
long time. Its provisions were formally incorporated into the Archaeological Heritage Manage-
ment Act (Wamz) in 2006 (in force 2008), which has been replaced by the Heritage Act in 2015 
(in force 2017). Other Acts relevant for archaeology in the Netherlands are the Spatial Planning 
Act (Wet Ruimtelijke Ordening, 2006, last revision 2016), the Water Act (Waterwet, 2009, last re-
vision 01.01.2018) and the Earth Removal Act (Ontgrondingenwet, 1965, last revision 01.07.2016).

2.2.3.1.  Ministry of Education, Culture and Science

Cultural heritage management in the Netherlands resides under the Ministry of Education, Cul-
ture and Science. Archaeological heritage management in the Netherlands has been decentralized

2.2.3.2.  The Cultural Heritage Agency

The Cultural Heritage Agency, residing under the Ministry of Education, Culture and Science, is 
to provide only arm’s length services, i.e. legally independent services. It is a research institute 
and centre of excellence on monuments, historic buildings, archaeology, landscape, and fine and 
applied arts. The government incorporates the Agency’s specialist knowledge into legislation and 
rules designed to protect and develop heritage. Compliance with the law is ensured by another in-
dependent body, the Cultural Heritage Inspectorate. The Inspectorate advises the Minister on the 
quality and effectiveness of the legislation. Both the Cultural Heritage Agency and the Inspector-
ate also develop and disseminate knowledge on the management, conservation and accessibility 
of heritage. Anyone who finds an archaeological object or feature in the Netherlands, is obliged 
to report it, normally to the provincial repository. If the local authority has its own municipal ar-
chaeologist and a repository approved by the provincial authority, the find may be reported there. 

Provincial and local authorities register the finding in the government’s archaeological infor-
mation system Archis, which contains details of:

• the location and nature of the find spot (e.g. settlement, burial site);
• the objects and soil features found there;
• the date;
• the status of the site (statutory protection);
• the parts that have been investigated by archaeologists.

Archis covers the entire country and is administered by the Cultural Heritage Agency. It con-
sists of a public database containing all kinds of information on about 75,000 archaeological find 
spots and 13,000 sites dating from prehistoric times to the modern period. The Archaeological 
Monuments Map and the Indicative Map of Archaeological Values can be downloaded from the 
Agency’s website.

The Cultural Heritage Agency and the Ministry of Infrastructure and Water Management 
(through Rijkswaterstaat) have an agreement that for national projects, the Cultural Heritage 
Agency acts as advisor on heritage issues.
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2.2.3.3.  The Heritage Act 2015

The Heritage Act was approved on December 5, 2015 and became in force on July 1, 2016 and 
replaced, amongst other rules and regulations, the Monuments and Historic Buildings Act from 
1988 (Monumentenwet) and the Archaeological Heritage Management Act (Wamz) from 2006. 
Together with the Environment and Planning Act (Omgevingswet) that is planned to become in 
force in 2021, the Heritage Act is expected to facilitate an integral protection of cultural heritage 
in the Netherlands. Sections from the Monuments and Historic Buildings Act (1988) that apply 
to the physical environment will be moved to the Environment and Planning Act in 2021. A 
transition period in the Heritage Act is valid for these aspects, ensuring that the regulations from 
the Monuments and Historic Buildings Act and the Archaeological Heritage Management Act 
(Wamz) still apply.

The Netherlands signed the Malta Convention in 1992 (Council of Europe, 1992) and formally 
incorporated its provisions into the former Archaeological Heritage Management Act (Wamz) in 
2006, an amendment of the Monuments and Historic Buildings Act (1988), now replaced by the 
Heritage Act (2015). The Heritage Act is based on European regulations and does not include 
any quantitative guidelines. The act interprets the Malta Convention such that it stipulated that 
archaeological heritage management should be an integral part of the spatial planning process, 
and that the ‘disturber’ would be held accountable for the costs. To comply with the principle ‘the 
disturber pays’, the Dutch government introduced a system of funding that is project-based. Before 
the Wamz, most archaeological investigations were conducted by universities, local authorities 
and the Cultural Heritage Agency. Since the Wamz, archaeological investigations to document 
and protect archaeological sites have become common in development projects, and the number 
of preliminary investigations and excavations increased significantly. The government therefore 
opened the market for research and investigation. The link between archaeological heritage man-
agement and spatial planning has thus resulted in a largely decentralized field, while the liber-
alization of excavation licences encouraged the establishment of private excavation companies. 
Commercial consultancy firms, local authorities and universities may all carry out (field) research 
to private companies, provided that an excavation permit was given. The introduction of a market 
for archaeological services is only one aspect of the political decision that has been taken. The 
complementary part of this decision is that, while it is acknowledged that archaeological work 
may be a service, it should also be regarded as research which is of vital importance for the under-
standing and valuation of the national archaeological heritage. Therefore, market principles can 
only be allowed to operate when the quality of the necessary work has been ascertained. Other-
wise, there is too big a risk that commercial and financial considerations will prevail. As a result, 
the established free market system is combined with a system of quality assurance which is based 
on legal requirements, so that basic standards for all archaeological work are guaranteed. This has 
been implemented through the Dutch Archaeology Quality Standard (KNA, Willems and Brandt, 
2004), see section 2.2.3.5. Before 2016, an excavation permit was required to carry out archaeo-
logical investigations. With the introduction of the Heritage Act, the excavation permit has been 
replaced by a mandatory certification system for organisations that carry out archaeological inves-
tigations since July 1, 2017. This new certification system requires that an organisation provides 
documentation that it follows the Dutch Archaeology Standard (KNA) in their work processes.

With the introduction of the Wamz in 2006, it was regulated that municipalities generally are 
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responsible for ensuring that archaeological interests are considered in spatial planning. Munici-
palities must take account of buried archaeological materials in new zoning plans and when issu-
ing building and demolition permits. They are responsible for drawing up a zoning plan that de-
fines where preliminary archaeological research must be conducted before construction projects 
can go ahead. Both the Monuments and Historic Buildings Act and the Wamz required munici-
palities to define how they will handle threats towards archaeological heritage in new municipal 
master plans. Dispensation requests relating to existing master plans need to consider archaeolog-
ical heritage. This gives the municipalities the possibility to place special conditions on building 
permissions, such as measures to protect archaeological heritage. Archaeologically valuable areas 
may thus get multiple spatial usages (zoning), i.e. “urban development” and “archaeology”. 

Until the Environment and Planning Act will be enforced in 2021, the above-mentioned pro-
visions in the Monuments and Historic Buildings Act (1988) and Wamz (2006) are still in force. 
Many Dutch master plans have already included cultural heritage management.

An evaluation of the Wamz in 2011 has shown that the new Act indeed improved the pro-
tection of the soil archive, mainly because spatial planning procedures increasingly take archae-
ology into account. Schute et al (2013) carried out a quantitative analysis on the preservation of 
archaeological sites since the implementation of the Wamz (September 2007) until May 2011 and 
concluded that 31.9% of archaeological sites with preservation value has been preserved in-situ.

2.2.3.4.  The Spatial Planning Act (WRO)

The Spatial Planning Act (WRO, 2006) lays down the short - and long term spatial plans of the 
central government, provinces and municipalities. The Act also describes the rights and obliga-
tions of government, civilians, companies and other institutes related to spatial planning. The 
Spatial Planning Act will be replaced by the Environment and Planning Act in 2021.

The Spatial Planning Decree (Besluit Ruimtelijke Ordening, Bro, 2008) further elaborates the 
Spatial Planning Act and includes provisions for municipal zoning plans, costs for archaeological 
investigations and their relation to ground exploitation. Dutch munici-palities are according to the 
Spatial Planning Decree obliged to indicate in zoning plans which cultural heritage values are 
present, and how to deal with them. In practice this means that in addition to buried archaeologi-
cal heritage (Wamz, 2006), municipalities now also need to take care of built heritage and cultural 
landscapes (Bro, 2008).

2.2.3.5.  Dutch Archaeology Quality Standard (KNA)

To guarantee the quality of archaeological research, the archaeology profession has drafted the 
Dutch Archaeology Quality Standard (KNA). The KNA manual sets out the standards and guide-
lines applying to archaeological work. Archaeologists in the Netherlands are bound to follow the 
rules laid down in KNA and with the enforcement of the Heritage Act in 2016 required to obtain 
certification for archaeological investigations. The KNA contains a set of guidelines that since 
2005 are maintained by a Central College of Experts in Archaeology (CCvD). This paragraph is 
based on information collected from the KNA manual (Willems & Brandt, 2004), available on-
line information provided by the Dutch government and by SIKB, a Dutch network encompassing 
both the private and the public sector that continuously and structurally enhances the standards of 
activities relating to soil management, including archaeology.

Figure 3 shows the triangular relationship that will exist between the authority, which can be 
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a local or national government, the developer of plans, and the archaeological contractor at the 
bottom. The upper line of the triangle gives the relation between the competent authority and the 
developer: their relation takes the form of a permit, or usually a whole series of permits, which the 
developer needs to realise his plans because society wants an ordered and planned use of space 
(Willems and Brandt, 2004). The main issue here are the conditions which the government wants 
to set to control the impact of the proposed development. 

The Malta Convention (Council of Europe, 1992) implies that the permit, which the 
developer needs, should preferably not be refused if valuable archaeological remains are at 
stake. If the developer receive permission because other interests are considered more important, 
archaeological investigation should be a condition and it is up to the authority to guarantee that this 
investigation is carried out properly. Therefore, the system of quality standards had to be based on 

the Archaeological Heritage Management Act (Wamz), so that it is not be easy to circumvent it. 
On the other hand, it was important not to include the standard in the Act itself, because it needs 
flexibility (frequent updates and adaptations). The Wamz requires work to be done by parties who 
have demonstrated that they can do so, according to ‘accepted standards’. The standards have been 
accepted and are being maintained by the community of Dutch archaeologists.

In the Netherlands, the archaeological community that defined the KNA standard concluded 
that much of the archaeological work is difficult to standardise. There was consensus about the 
idea that most of this work is in fact a scientific process which should not be made too rigid by too 
many prescriptions. For these reasons, detailed specifications of products are only given in some 
cases. In most cases, the process of work has been described instead of the product and for all 
steps in a specific process, for example in an excavation, the actors have been defined. So instead 
of defining in detail what needs to be done, the standard says who can do it. The KNA thus de-
scribes the minimum requirements for an organization to be allowed to carry out archaeological 
investigations. It includes requirements and guidance for desktop studies, fieldwork, excavation, 
physical site protection, and archaeological supervision during development works, as well as the 
inputting of information about finds to the central registry. The KNA does not contain quantitative 
requirements and parameters for the monitoring of archaeological deposits.

Besides the KNA, a series of 12 guidelines are available, that may be regarded as best practice 

Developer Authority

Archaeological contractor

permit, condi�ons, regula�ons

ordered use of space

Figure 3: The relations between the government, archaeological contractors and developers (KNA, 2004)
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for parts of archaeological investigations. The guidelines are maintained by the Central College 
of Experts in Archaeology. Although it is voluntary to use the guidelines, the KNA refers to them 
at appropriate stages of the archaeological investigation process. Authorities may require the use 
through a schedule of requirements, a document describing the research questions and conditions 
put down on archaeological investigations that include test trenches or excavations. The sched-
ule of requirements must be approved by the authorities before archaeological investigations are 
initiated. Guidelines include documents on specific archaeological field methods and techniques, 
general field work and guidance on standardised archaeological monitoring.

Investigations that require drillings or excavations may only be carried out by certified com-
panies and based on a drilling plan that is drawn up by a senior archaeologist. Excavations may 
only take place based on an approved program of requirements.

Although the KNA contains protocols and guidelines for the inclusion of specialised inves-
tigations, there are no guidelines or requirements on how to integrate them into archaeological 
investigations. An example is the permissibility of subsidence to monuments or damage to cultural 
deposits resulting from changes to the groundwater level in the surroundings. These data are to be 
acquired by environmental monitoring.

2.2.3.6.  Guideline standard archaeological monitoring (SAM)

The guideline “Standard Archaeological Monitoring (SAM, Smit et al., 2006) contains best prac-
tices that outline a standardised way of describing state of preservation as well as methods to 
follow preservation conditions over time. The document gives an overview on how to describe 
and measure the physical quality of archaeological sites, not only in scientifically sound manner, 
but also in an economically acceptable way. As with all KNA-guidelines, the SAM is in princi-
ple a voluntary guideline, although authorities may prescribe the use. The SAM is, unlike the 
Norwegian Standard for monitoring of cultural deposits, not a set of objective requirements and 
conditions, but merely a collection of best practices. The investigations that are described in the 
SAM have, similarly to the Norwegian Standard, a multidisciplinary, “archaeometric” character, 
as most of the applied methodologies and knowledge requires other specialists than archaeologists 
alone. The selection of parameters that is described in the SAM is focused on the soil environment 
(preservation conditions), see Table 4. This focus has been chosen as it is considered important 
to quantitatively describe the environmental conditions in which archaeological remains are em-
bedded. A consistent description will not only enable future repetition of measurements, but also 
allow assessment of site-specific or regional mitigation measures to improve the preservation 
conditions.

A standardised description of the state of preservation of archaeological remains is not includ-
ed in the SAM. However, recommendations are given for classification and quantitative presenta-
tion of monitoring results of individual parameters (e.g. botanical remains), to obtain results that 
are, at least for individual sites, as objective as possible. Table 5 gives the recommended monitor-
ing parameters per degradation mechanism (physical, chemical, biological)

2.2.3.7.  Dutch archaeological heritage management in practice

A schematic representation of the Dutch archaeological heritage management process is shown in 
Figure 4 (https://www.sikb.nl/archeologie/werkproces-archeologie, last accessed 02.02.2018). The 
investigation and valuation of archaeological findings in connection with spatial development is 
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carried out in different steps. Each step concludes with an assessment to decide if enough informa-
tion is available to make an informed decision for possible next actions. The process increases in 
complexity (and costs) with each consecutive step that is followed. If e.g. no sufficient knowledge 
is available on the kind and quality of archaeological remains to assess the risks of the spatial 
development, the municipality may require field investigations. Based on the investigation results, 
the municipality decides if permission for the development is given and if specific conditions for 
the development are required, such as further specialised investigations or adaptation of the spa-
tial development plan. This stepwise process is established to ensure that archaeological values 
are assessed and valued against proportional costs.
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ecofacts

botanical pollen and spores x x

diatoms

(non) charred macroremains x x x

uncharred wood x x x

charred wood x

human/animal unburnt bone x x

burnt bone (x) x

ivory, horn x x x

fish remains x x x

shells x x x

mites and insects x x x

human bone x x x

human burnt remains x

leather x x (x)

metal iron, copper, bronze, etc. x x x x (x)

glass glass x x

earth works soft baked (prehistoric and indigenous) x x x x

hard baked (Roman and later) (x) x (x)

stone (Middle Ages and later) x

stone natural stone x x x x

flint x x x x

slag metal slag, sinter x x x x

tracks cultural layers enriched soil (humus a.o) x x (x)

soil tracks enriched soil (humus a.o.) x x (x)

phosphate enriched soil (phosphate) x x

Table 4: Overview of materials and the degradation processes affecting their preservation conditions (SAM, 2006)
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The main processes that are discerned in the archaeological heritage management process are:
1. Desktop study
2. Field investigation; explorative or test-trenches
3. Archaeological guidance
4. Excavation
5. In-situ preservation; physical protection
All processes are described in protocols of the Dutch Archaeological Quality Standard (KNA) 

that must be followed, see section 2.2.3.5. In addition to the above 5 main processes, there are also 
supporting protocols for schedule of requirements (PvE), specialised investigations and ex-situ 
conservation management.

2.3.  Water Management policy, legislation and practice

This section describes the main policies on ground- and surface water management in Norway 
and the European Union. It highlights elements in the legislative framework that are relevant for 
in-situ preservation of archaeological deposits and for cultural heritage objects above the surface, 
as the latter may be influenced by ground instability caused by adverse ground- and surface water 
management decisions.

2.3.1.  Europe

Water management in Europe has developed rapidly during the last decade, not in the least be-
cause of the implementation of the European Water Framework Directive (European Parliament, 
2000). The Water Framework Directive (WFD) aims for “good status” for all ground and surface 

Mechanism Process Parameter

physical degradation freezing/thawing temperature

fracturing soil pressure

chemical degradation all chemical processes temperature

oxidation groundwater level

full-capillary zone

soil moisture content

oxygen content in groundwater

nitrate, sulphate, Fe(III), Mg (IV)

infiltration, seepage

redox potential

hydromorphic characteristics

acidity (pH)

electrical conductivity (for metals)

choride content (for iron, copper)

biological degradations microbiological temperature

oxygen content in groundwater

acidity (pH)

nutrients

macrobiological not specified

Table 5: Recommended monitoring parameters of the soil environment per degradation mechanism and process 
(SAM, 2006)

46



 Comparative review of policy and practice in cultural heritage and water management in urban planning

waters in the EU, in which “good status” is defined in terms of ecological and chemical status, and 
for groundwater as “good quantitative” and “good qualitative” (not polluted) status. The latter is 
further implemented through the complementary Groundwater Directive (European Parliament, 
2006), which sets groundwater quality standards and introduces measures to prevent or limit in-
puts of pollutants into groundwater

The qualitative status of groundwater bodies is important for the preservation of archaeologi-
cal remains in the sense that groundwater quality changes may cause decreased soil preservation 
potential, e.g. through salinization and fertilisation. This thesis focusses however on the quantita-
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Figure 4: Dutch archaeological heritage management process (AMZ, SIKB https://www.sikb.nl/archeologie/
werkproces-archeologie)
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tive aspects, as groundwater level or soil moisture changes are among the most important factors 
that either initiate or increase physical, chemical and biological degradation processes affecting 
archaeological remains in-situ.

Although the WFD specifically identifies groundwater quantity as an important issue and sets 
specific goals to achieve sustainable groundwater use, the motivation behind it is based on eco-
logical and environmental arguments to protect aquatic environments and terrestrial groundwa-
ter-dependent ecosystems. Briefly, the issue can be put as follows. There is only a certain amount 
of recharge into a groundwater body each year, and of this recharge some is needed to support 
connected ecosystems (surface-water bodies or terrestrial systems such as wetlands). For proper 
management, only that portion of the overall recharge not needed by the ecology can be abstract-
ed – this is the sustainable resource, and the Directive limits abstraction to that quantity (http://
ec.europa.eu/environment/water/water-framework/info/intro_en.htm, last accessed 02.02.2018). 
The WFD lays down mapping, characterization and monitoring requirements to document the 
sustainable use of groundwater on a regional scale. Only terrestrial groundwater-dependent eco-
systems or aquatic environments that are recognized as cultural heritage, such as wetlands within 
the influence zone of a defined groundwater body, are directly affected by the quantitative require-
ments formulated in the WFD. Impacts of groundwater level changes to infrastructure, buildings, 
land stability and urban cultural heritage other than wetlands are, however, not formulated as such 
in the WFD. These issues need to be resolved at national levels using other legislation.

As an EU member state, the Netherlands had to comply with the WFD since its implementa-
tion in 2001. Norway has taken full part in the Common Implementation Strategy (CIS) for the 
WFD since 2001 and has voluntarily implemented the WFD in selected sub-districts from 2007-
2009. In the following paragraphs, the water management policy, legislation and practice are out-
lined for both Norway and the Netherlands. It forms the basis for a combined comparative review 
of both archaeological heritage and water management.

2.3.2.  Norway

The Norwegian parliament (Storting) establishes the framework for energy and water resource 
management in Norway. 

In Norway, the WFD was transposed into the Norwegian Regulation on a Framework for 
Water Management in 2007, normally referred to as The Water Regulation (Ministry of Climate 
and Environment, 2006) or “Vannforskriften”. In Norway, national groundwater management is 
politically not prioritized in connection to the work that is being carried out for the WFD, because 
groundwater resources in Norway are relatively little used for drinking water, and one assumes 
that groundwater quality is generally good. Still, based on the WFD requirements, Norway has 
reported 1276 groundwater bodies, all outside urban areas. These groundwater bodies should be 
characterized and monitored according to the requirements set by the WFD, primarily based on 
ecological goals, such as the protection of terrestrial groundwater-dependent ecosystems. Due to 
Norway’s geological situation with many small aquifers as well as the fragmented water manage-
ment organization and low political will to invest in groundwater mapping and monitoring, only 
46 of the 1276 groundwater bodies fall in the category “at risk” for not achieving a good ecological 
status. Those 46 groundwater bodies will be monitored, but only one of them is properly charac-
terised; the Gardermoen aquifer just north of Oslo, which has been exploited for the Oslo airport. 
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These groundwater bodies will not be considered further here, even though they may potentially 
affect cultural heritage values. Although the Water Regulation states that the groundwater level 
in a groundwater body should be maintained such that any long-term extraction does not exceed 
the available groundwater resource, it has little relevance for urban cultural heritage management.

The competent authorities pursuant to the Water Resources Act are in general the King in 
Council, the Ministry of Petroleum and Energy and the Norwegian Water Resources and Energy 
Directorate (NVE). At regional and local level, the competent authorities are the NVE, the county 
governor, the local authority or any other body specified by the Ministry.

Water management policy and legislation in Norway is fragmented and dominated by sur-
face-water management of water and energy resources. In general, municipalities function as local 
water authority and are responsible for the implementation of surface-water management in their 
municipality.

2.3.2.1.  The Ministry of Petroleum and Energy

The Ministry of Petroleum and Energy holds the overall administrative responsibility for water 
management in Norway, and it is the Ministry’s responsibility to ensure that the resource man-
agement is carried out in accordance with guidelines given by the Storting. Different aspects of 
groundwater, such as ownership, resource usage and protection against pollution, are regulated 
through different Norwegian Acts and Regulations, governed by other Ministries.

2.3.2.2.  Norwegian Water Resources and Energy Directorate, NVE

The Norwegian Water Resources and Energy Directorate, NVE (www.nve.no), is a sub-ordinate 
agency of the Ministry of Petroleum and Energy, responsible for administration of Norway’s wa-
ter and energy resources. NVE’s objectives are to ensure consistent and environmentally sound 
management of the country’s water resources. NVE plays a central role in contingency planning 
for floods and other emergencies related to watercourses and takes part in research and develop-
ment and international collaboration in the water field, as well as being the national competent 
authority on hydrology.  NVE is responsible for the implementation of the Water Resources Act 
or “Vannressursloven” (VRL) (Ministry of Petroleum and Energy, 2000). It is important to note 
though, that there is no single legislation considering surface and groundwater management. The 
Water Resources Act is originally targeted on water resources management with regards to its 
value for energy production and drinking water supply. NVE has a clear mandate for contingency 
planning for floods and other emergencies related to watercourses on a (regional) catchment level, 
but it has no specified mandate for urban stormwater management or groundwater management in 
urban areas. Those issues are therefore left to local authorities, which must rely on a fragmented 
legislation. In 2017, the VRL was amended with the inclusion of a “stewardship and duty of care” 
for groundwater. This recent change is discussed in section 2.3.2.3.

Several other acts and authorities are of direct or indirect importance to water resource man-
agement, and several of these are relevant for archaeological heritage management:

• The Water Resources Act (Vannressursloven (VRL), 2000), governed by the Ministry of 
Petroleum and Energy (OED) and implemented by the Norwegian Water and Energy Di-
rectorate (NVE), governing fresh water resources including groundwater.

• The Planning and Building Act (Plan- og bygningsloven (PBL), 2008) governs land use in 
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general. Through planning, provisions can be made on use and protection of water-cours-
es. Competent authorities are the municipality, the county and the Ministry of the En-
vironment. The Planning and Building Act is since 2014 administered by the Ministry 
of Local Government and Modernisation. The Act was previously administered by the 
Ministry of the Environment. The Norwegian Building Authority (Direktoratet for Bygg-
kvalitet) is responsible for administering and interpreting national building regulations 
as well as providing guidance and information concerning national building regulations, 
such as requirements to developers related to infiltration, drainage and maintenance of 
surface-water controlling measures under the provisions of the PBL.

• The Neighbouring Properties Act (Granneloven, 1961) concerns the legal relationships 
between neighbours. The main provision states that no-one should have, do or implement 
something that is either unreasonable or causes damage or disadvantages to neighbour 
properties. In relation to archaeology, this can e.g. be excavations or groundwater ex-
tractions at one property (intended or not) causing degradation and or subsidence damage 
to a neighbouring property.

• The Pollution Control Act (Forurensningsloven, 1981) includes provisions on emissions 
to watercourses. The Ministry of Climate and Environment is the highest administrative 
authority for this act, and the Norwegian Pollution Control Authority is the subordinate 
agency. The Pollution Control Act may be relevant in terms of mitigation measures such 
as sustainable drainage systems (see chapter 4.5.8).

Concerning the in-situ preservation of archaeological deposits, the Water Resources Act and 
the Planning and Building Act, are particularly important. Both Acts provide legal opportunities 
for the water authorities to impose investigations, or to implement corrective and/or protective 
measures for archaeological deposits in-situ. In the following sections, the relevant parts of the 
Water Resources Act and the Planning and Building Act are discussed. Finally, the Neighbouring 
Properties Act from 1961 will shortly be discussed, as it has been used frequently in cases where 
damage has been caused to neighbouring properties, including damage to archaeological deposits.

2.3.2.3.  The Water Resources Act (VRL, 2000)

The Water Resources Act regulates quantity effects on surface- and groundwater. It came into 
force on November 24, 2000. The Ministry of Petroleum and Energy (OED) holds the overall 
administrative responsibility for the Water Resources Act. The Norwegian Water Resources and 
Energy Directorate, NVE, is responsible for the implementation of the Act.

In 2017 the Water Resources Act was revised with the inclusion of a section about “steward-
ship and duty of care” for groundwater. This amendment came into force on January 1, 2018. 
The main argumentation for this change is that activities in relation to the exploitation and use of 
groundwater have increased significantly in recent years, and that it is necessary to adapt the ex-
isting legislation in response to today’s requirements, to achieve improved societal efficiency. The 
Norwegian Government concluded that within the previous legislation, it was a challenge to put 
groundwater management into practice both for authorities and practitioners. The changes in the 
Water Resources Act are intended to clarify the regulation for measures influencing groundwater, 
in line with the existing regulation for surface water measures.

In the following, those sections from the Water Resources Act that are of direct relevance to 
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the in-situ preservation of archaeological deposits are highlighted. At regional and local levels, 
the competent authorities are NVE, the county governor, the local authority or any other body 
specified by the Ministry.

Chapter 8, section 43a, stewardship and duty of care (new 01.01.2018)

Everyone should act diligently to prevent groundwater from being affected to the detri-
ment or disadvantage of public or private interests.

Groundwater measures shall be planned and implemented in such manner that damage 
and disadvantages for public and private interests are minimised. This obligation applies 
as far as it can be met without disproportionate expense or inconvenience. The Water 
Authority may by regulation lay down further rules on the planning, implementation and 
operation of certain types of groundwater measures.

Groundwater measures shall satisfy all requirements that can reasonably be provided to 
protect against danger to humans, the environment or property.

This new section specifically points to individual responsibility to act conscientiously when 
taking any measure, e.g. ground works, drainage, infiltration, pumping et cetera, that may affect 
groundwater with detrimental or disadvantageous consequences. Degradation of archaeological 
heritage is such a “public or private interest”, as well as damage caused by groundwater change 
induced subsidence of terrain, (historic) buildings and other assets. Although similar legal instru-
ments exist in the Planning and Building Act and the Neighbouring Properties Act, this specific 
amendment related to groundwater measures clarifies and as such strengthens protection of cul-
tural heritage.

Chapter 8, section 44, rights to groundwater

Groundwater belongs to the owner of the land in the ground of which the water occurs, 
unless special legal circumstances dictate otherwise. If a groundwater body lies under 
more the one property, it is contiguous to the properties as a joint holding, whereby each 
property’s share corresponds proportionally to its area on the surface. Abstraction of 
groundwater shall be limited to what the groundwater reservoir will tolerate. For damage 
or nuisance resulting from exercising rights to groundwater, rules regarding compensa-
tion for damage apply as described by the Act (chapter 9) insofar as they are appropriate.

Chapter 8, section 45, requirement to obtain a licence for rights to groundwater 

(amended 01.01.2018)

No one must implement groundwater measures that could lead to significant damage or 
disadvantage to any general interests without a license from the water authority. 

The water authority may, by regulation or in individual case, determine whether a ground-
water measure requires a concession pursuant to the first paragraph. The water authority 
shall take individual decisions according the first point if the developer, the affected pro-
fessional authority or any other party with legal interest files a request to do so. The water 
authority may prohibit implementation until the decision is taken. Complaints about the 
decision that the measure must have a license may not lead to delayed implementation.
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The water authority shall receive notice about groundwater extraction over 100 cubic me-
ters per day. The water authority shall assess whether the withdrawal requires a license 
after the first paragraph. The same is valid for situations where several groundwater 
extractions naturally need to be considered as one, exceeding 100 cubic meters per day.

A landowner may, without a license, extract groundwater for household and domestic 
animals on its property.

The principal change in this section is that any groundwater measure that potentially can have 
negative effects on general (public) interests can be subject to an assessment to obtain a licence. 
Potential damage to cultural (archaeological) heritage is one of those interests and has been one of 
several drivers that has led to the change in legislation.

Chapter 8, section 46, groundwater drilling

Anyone who engages in drilling for water shall act with due care to avoid damage and 
nuisance as a consequence of drilling.  After drilling is completed, the party in question 
shall, as soon as possible and by three months at the latest, submit a notification of the 
drilling tot the water authorities. The Ministry may issue regulations concerning the 
information that a notification shall contain. Regulations may be issued concerning the 
implementation of drillings, including how surveys and sample taking are to be carried 
out. Anyone who conduct surveys of groundwater and prepares a report about that survey 
shall send notification of this to the water authorities as soon as possible and within three 
months at the latest after submission of the report. The water authorities may, if neces-
sary, request a copy of the report with necessary documentation.

The Norwegian Water Resources and Energy Directorate, NVE, is responsible for administra-
tion of licenses for abstraction of groundwater and other groundwater aspects that may influence 
Norway’s water and energy resources. The Geological Survey of Norway (NGU) is responsible 
for administration of water wells and groundwater surveys, according to section 46 of the Water 
Resources Act, and following the “Regulation for mandatory reporting of groundwater wells and 
groundwater surveys” (Ministry of Petroleum and Energy, 1996).

Chapter 9 of the Water Resources Act handles compensation of damage or nuisance to prop-
erties or objects caused by measures by a developer. This chapter is relevant for the protection of 
archaeological deposits in-situ, as well as heritage buildings above the ground that may be dam-
aged by ground instability due to changes in the groundwater pressure. At this point, the following 
sections and paragraphs are highlighted:

Chapter 9, section 47, liability to pay compensation (amended, 01.01.2018)

The developer may become liable under general compensation rules in case of violation 
of section 5, first paragraph, section 43 a first paragraph and section 46 first paragraph. 
The developer is liable regardless of any culpability [...] for damage or inconvenience top 
property or rights from a licensed measure in a river system or groundwater measures, 
[…] for damage from water pipelines or water tunnels [...].

The amendment is the inclusion of groundwater measures as a specific type of action, where 
previously a broader terminology, “measure in a river system”, was used.
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Chapter 9, section 48, onus of proof

If measures in a river system or groundwater measures are in violation of this Act or de-
cisions pursuant to this Act, and the measures cause damage, the developer has the onus 
of proof for the condition prior to the damage if it no longer can be observed.

This section puts the responsibility for documentation of the initial groundwater conditions 
(e.g. level, temperature, chemical conditions) at the developer. Establishment of the conditions 
prior to the damage requires measurement of groundwater conditions prior to the planned de-
velopment. Due to the natural variable behaviour of groundwater because of meteorological and 
seasonal variability, this may require monitoring of groundwater conditions over a longer period. 
The question is raised here whether it is a public responsibility to obtain baseline knowledge 
of groundwater conditions on a regional or district level, to facilitate more local assessments of 
groundwater conditions before development takes place.

Chapter 9, section 49, scope and meting out of compensation, paragraph three

[...] In assessing damage to real property or objects (author’s note: thus, including known 
archaeological deposits, as defined in the Cultural Heritage Act), consideration shall also 
be taken of whether the property or the object is particularly sensitive to damage.

This section implicates that application of section 43a should include risk assessment 
where the vulnerability of assets, in this case cultural heritage, is included.

Another particularly relevant chapter in the Water Resources Act with regards to the pro-
tection of archaeological deposits in-situ is chapter 11, on the supervision of river systems 
and groundwater through monitoring. Relevant paragraphs are:

Chapter 11, section 53, supervision

The water authorities shall supervise measures in a river system and the condition of 
and developments in river systems [...] The rules in this chapter apply to supervision of 
groundwater and groundwater measures insofar as they are appropriate.

Chapter 11, section 56, establishing water-level gauges

The water authorities have the right to establish water-level gauges or setting up devices 
for taking measurements in river systems and catchment areas [...].

Chapter 12-14 describe corrective actions, coercive fines, penalties and administrative provi-
sion and are not discussed in detail here. The reader is referred to www.lovdata.no for the com-
plete text. Chapter 15 describes final provisions such as relationship to older measures, before the 
Act came into force. With regards to in-situ preservation of archaeological deposits, this provision 
is important as changes in the groundwater system caused by developments often take place over a 
long period of time, as well as degradation of archaeological deposits caused by changes in water 
content. Degradation of archaeo¬logical deposits will in most cases not be visible at the surface, 
unless it is too late. Chapter 15 provides legal opportunities to apply corrective actions to older 
measures that did not require a permit pursuant to previous water resource legislation:

Chapter 15, section 66, relationship to older measures

The Act also applies to measures in river systems that were begun before the Act entered 
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into force (older measures in a river system). [...] In special cases the water authorities 
may [...] decide in an individual decision that the (author’s note: older) measures must 
have a license, and the measures will be unlawful if an application is not submitted by 
a stipulated deadline. [...] Paragraphs one through four apply to the exercise of rights 
to groundwater insofar as they are appropriate. Abstraction of groundwater established 
before the Act’s entry came into force may be engaged in to the same extent as previously 
regardless of the provisions of section 44, paragraph one.

2.3.2.4.  The Planning and Building Act (PBL, 2008)

The Planning and Building Act “shall promote sustainable development in the best interests of 
individuals, society and future generations”. The Planning and Building Act is since 2014 admin-
istered by the Ministry of Local Government and Modernisation. The Act was previously admin-
istered by the Ministry of the Environment. The Norwegian Building Authority (Direktoratet for 
Byggkvalitet) is responsible for administering national building regulations as well as providing 
guidance and information, such as requirements to developers related to infiltration, drainage and 
maintenance of surface water measures under the provisions of the PBL. 

The new planning part of the PBL came into force on July 1, 2009. Some new and improved 
elements in the amended Act can be related to the safeguarding of cultural heritage.

Groundwater extraction by pumping or drainage does not require building permission or even 
notification according to the PBL (§ 20-1, pursuant to § 20-3 and building regulation § 4-1, b, nr. 
2), unless stated otherwise in municipal master plan(s). It is not possible to initiate inspection or 
investigation pursuant to the PBL for situations that do not fall within the scope of the Act. Since 
neither drainage nor pumping does so, there are no requirements linked to these activities, unless 
otherwise stated in municipal master plan(s). Since 2008, the PBL has offered the possibility of 
protecting areas with (automatically) protected cultural deposits or otherwise vulnerable cultural 
heritage by regulating them in municipal master plans as zones of special consideration, e.g. for 
protection of “historically valuable buildings, urban areas and urban landscapes”. See section 
2.2.2.4 and 2.2.2.6. Currently, there are few municipal plans in Norway that specifically prohibit 
or regulate groundwater extraction by drainage or pumping, as awareness about the potential neg-
ative effects on constructions, roads and heritage is still generally low.

2.3.2.5.  The Neighbouring Properties Act (Grannelova, 1961)

The Neighbouring Properties Act (Grannelova) concerns the legal relationships between neigh-
bours. The act came into effect in 1961. The main provision in the act is section 2, which states that 
no-one should have, do or implement something that is either unreasonable or causes damage or 
disadvantages to neighbour properties. For the decision if something is unreasonable, one should 
take into consideration what one could expect according to the conditions at the location. E.g. one 
should expect an increase in traffic if one buys a property close to an airport. The increased pop-
ulation, urbanisation together with societal development with a clearer view of pollution issues, 
has put the Act in a new light.

The Neighbouring Properties Act also prescribes that if one would initiate digging, building, 
blasting work et cetera, the owner should provide protective measures to avoid the neighbouring 
property from conceiving structural damage caused the construction works, by for example land-
slides, shaking of the ground, stone blasts et cetera.
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In relation to (in-situ) preservation of archaeological heritage, groundwater level changes are 
relevant. When it comes to groundwater level changes caused by drainage or pumping, private 
law suits may occur against one owner (or developer) and another because of damage caused by 
groundwater extractions. If a causal relationship between intervention and damage on the neigh-
bouring property can be proven, the owner is liable for the damage, unless otherwise stated by law 
or other agreements. Local authorities are usually not involved in these types of conflicts, unless 
the municipality acts as owner or developer. Fear of becoming embroiled in such conflicts should 
not, however, lead to the withholding of information about groundwater and subsidence issues, 
because withholding information could conflict with the municipality’s guidance and informa-
tion duty according to the Municipal Act. Municipalities in Norway have a duty to actively give 
information about municipal works, pursuant to Municipal Act. The municipalities themselves 
decide on the extent and content of the information, based on local needs and available resources. 
The Municipal Act prohibits the municipality from not informing its inhabitants about municipal 
works. If changes in groundwater levels and their potential effects influence municipal planning 
and building, or other areas of municipal responsibility, the municipality should inform the in-
habitants. The information duty is strengthened by the fact that there is generally little knowledge 
and awareness among the public about the relation between water management, ground conditions 
and preservation of cultural heritage. Good information will enable inhabitants to understand why 
the local authority has asked for specific requirements for certain measures, and why public works 
or redevelopment projects will be extra time-consuming. It will also have a preventive effect, as 
developers will have an awareness and the opportunity to adapt their projects to the vulnerable 
ground conditions – and will not be able to claim ignorance. It also stresses the fact that munici-
palities are cautious in drawing conclusions about causal relationships before enough knowledge 
is available.

2.3.2.6.  Norwegian water management in practice

Local urban developments that affect the groundwater level and soil humidity potentially threaten 
cultural heritage preservation, both by reducing the preservation capacity of the soil and by caus-
ing ground instability and subsidence. Although the extent of potential damage is dependent on 
the type of archaeological remains (e.g. wood, metal and textiles), their state of preservation and 
the related degradation processes, the presence or absence of water is regarded as the most domi-
nating parameter triggering degradation mechanisms. In Norway, multiple laws may be applied in 
situations where groundwater level is changed artificially and results in damage cultural heritage 
or other assets. This means that there may be several authorities that have to assess if a situation 
falls within their jurisdiction, and how it needs to be handled.

Legal aspects concerned with groundwater extraction (pumping or drainage) are dependent on 
evidence of a causal relationship between the means, groundwater pumping or drainage, and the 
damage that occurs because of this, e.g. subsidence and decomposition of archaeological deposits 
and other material in the subsurface. The presumption is that investigation of the situation will 
reveal the underlying cause, but investigation is hindered by lack of juridical instruments.

Private connections to municipal water and sewage systems are regulated in municipal san-
itary regulations. Groundwater is often not mentioned specifically, but according to widespread 
practice, municipalities do not allow connection of groundwater drainage or pumps to the munic-
ipal water and sewage system. As mentioned earlier, according to the VRL and building regu-
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lations, surface water drainage is preferably disconnected from any piped system and infiltrated 
directly to the ground (although this is not practice in existing urban areas). An important aspect 
of the sanitary regulations is that they give the municipality the right to inspect private sanitary 
installations. Inspections need to be limited to fit the purpose of the sanitary regulations, but it 
gives the local authorities a chance to find possible faulty connections or groundwater pumps.

The use of sustainable water management solutions to increase local surface water handling, 
improve infiltration and reduce flooding is gradually increasing in Norway. The PBL, VRL and 
building technical regulations (TEK17, Direktoratet for Byggkvalitet, 2017) give local authorities 
the opportunity to plan and demand a good and progressive management of surface water. In the 
latest White Paper to the Government “Climate adaptation in Norway, Meld. St. 33 (2012–2013)” 
(Ministry of Climate and Environment, 2013), the need to include sustainable surface water man-
agement in urban development plans is described. To increase the use of sustainable water man-
agement solutions, the following has been proposed:

• improve regulation to require enhanced urban surface water management in existing ur-
ban areas, such as removal of impermeable surfaces, construction of infiltration facilities, 
reopening of covered watercourses, and construction of green roofs;

• improve funding mechanisms for surface water management, for example through change 
of criteria for municipal fees.

2.3.3.  The Netherlands

In the Netherlands, implementation of the WFD is managed by the national government. Issues 
that are addressed at a national level include basic monitoring and assessing criteria for classifying 
the various types of water bodies. These issues are coordinated by the Ministry of Infrastructure 
and the Environment, responsible for water management in the Netherlands. As far as possible, 
however, decisions are made in close cooperation with other relevant ministries, provinces, water 
boards and municipalities. But according to the Water Act (see 2.3.3.3) only two water authori-
ties are acknowledged: The State (through the Directorate-General for Public Works and Water 
Management, Rijkswaterstaat) as authority for the main waterways, and the Water Boards as the 
authorities for the regional waterways. The latter are also responsible for wastewater treatment. 
Provinces and municipalities do not act as water management authorities, though they do have 
certain specific tasks in water management; in the case of municipalities, for collection and dis-
charge of excess rainwater, and for groundwater.

Based on the WFD requirements, the Netherlands has been divided into 23 groundwater bod-
ies. As mentioned before, these groundwater bodies are characterized and monitored according 
to the requirements set by the WFD, but not further considered in the context of this thesis, even 
though they may affect cultural heritage values.

2.3.3.1.  Ministry of Infrastructure and Water Management

The Ministry of Infrastructure and Water Management is committed to improving quality of life, 
access and mobility in a clean, safe and sustainable environment. The Ministry strives to create an 
efficient network of roads, railways, waterways and airways, effective water management to pro-
tect against flooding, and improved air and water quality (https://www.government.nl/ministries/
ministry-of-infrastructure-and-water-management, last accessed 04.02.2018).

Broadly speaking, the Ministry of Infrastructure and Water Management consists of three 
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sections: policy, implementation and inspection. In the policy section, three Directorates-General 
are concerned with developing policy in the areas of mobility, water management, aviation and 
maritime affairs, spatial planning and the environment.

The Directorate-General for Spatial Development and Water Affairs (DGRW) clusters the 
policy pursued by the Ministry of Infrastructure and the Environment in the field of the design 
of the main spatial structure. The DGRW links spatial developments and mobility based on the 
Infrastructure and Spatial Planning vision. The DGRW is responsible for the Multi-Year Invest-
ment Programme (MIRT), which covers the regional agendas, the co-ordination of administrative 
consultations and integrated exploratory studies into spatial planning. Thus, the spatial compo-
nent in the programme is reinforced. In addition, the DGRW focuses on the simplification of 
laws governing physical surroundings, the Delta Programme, the water top sector, subsoil policy 
and GEO information (https://www.government.nl/ministries/ministry-of-infrastructure-and-wa-
ter-management/organisation, last accessed 04.02.2018).

The Directorate-General for Public Works and Water Management (Rijkswaterstaat, RWS) 
ensures that policy is implemented.

2.3.3.2.  Directorate-General for Public Works and Water Management 

(Rijkswaterstaat)

Rijkswaterstaat is the executive agency of the Ministry of Infrastructure and Water Management, 
responsible for the Dutch main road network, the main waterway network, the main water sys-
tems, and the environment in which they are embedded. Rijkswaterstaat facilitates smooth and 
safe flow of traffic, keeps the national water system safe, clean, user-friendly and protects the 
Netherlands against flooding. This includes: 

• the main road networks
• the main waterway networks
• the main water systems
• the environment

One of the main tasks of Rijkswaterstaat is provision of information about water and water 
systems. Since 2010, a national information centre for the Dutch water system was established at 
Rijkswaterstaat. The Water Management Centre the Netherlands (WMCN) bundles all products 
and services concerning information about water. By doing so, the Water Management Centre 
makes an important contribution to optimal management of the water system in the Netherlands. 
WMCN provides the Helpdesk Water. Helpdesk Water is the knowledge centre for professionals 
who are involved in water policy, water management and water safety. Helpdesk Water provides 
professionals with the latest water-related news, background information and relevant legislation 
and regulations.

In 2007, Rijkswaterstaat and the Cultural Heritage Agency signed an agreement about ar-
chaeological research and finds during the execution of works on the road or on water. With this 
cooperation they confirmed the importance of careful handling of archaeological heritage in the 
Netherlands. The agreement contains elements on how to deal with archaeology in management 
and maintenance as well as financial regulations. It is intended to better control the aspects of time 
and money and avoid risks such as delays, unexpected costs and negative reporting. An important 
goal of the agreement is to increase awareness at all fronts about the importance to take archaeo-
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logical values into account at the start of projects.

2.3.3.3.  Water Boards

Dutch Water Boards (waterschappen) are regional government bodies in charge of managing wa-
ter barriers, waterways, water levels, water quality and sewage treatment in their respective re-
gions. These regional water authorities are among the oldest forms of local government in the 
Netherlands, some of them having been founded in the 13th century. Since 2014, there are 24 
Water boards in the Netherland, collectively organised in Dutch Water Authorities (DWA, Unie 
van Waterschappen). This ensures knowledge exchange and cooperation between individual water 
authorities. Only the Water Boards and Rijkswaterstaat are water authorities. In cooperation with 
Rijkswaterstaat, the DWA has created an online guidance document for water managers related to 
archaeology, geoscientific values and cultural history (SIKB, 2010-2016). The term “geoscientific 
values” comprises natural values in the landscape that tell something about the making of an area; 
geology, geomorphology, hydrology and soil. The guidance document for water managers has 
been produced following the “disturber pays” principle as described in Wamz (see 2.2.3.3). Water 
managers are in many cases the “disturber. Water managers can partly decide themselves how to 
include archaeology, cultural history and geoscientific values in policy, planning and implementa-
tion. The guidance document is meant to provide a common framework.

Water Boards are in most cases initiators (“disturber”) for decisions related to cultural her-
itage and not competent authority. The authorities for cultural heritage are the municipality, the 
province or the Cultural Heritage Agency (see 2.2.3.2, 2.2.3.3 and 2.2.3.4). With the implemen-
tation of the “Water Assessment” (Watertoets) in 2001, initiators of spatial plans are obliged to 
include the advice of the water manager in decision-making. In addition, the Water Boards are 
responsible for quality assurance of spatial plans with regards to water. In new spatial plans, water 
is now regarded as a regulating aspect, and not just as a controllable technical condition, as has 
been the case in many decades. Due to this approach, archaeology, cultural history and geoscien-
tific values are now included in a more integrated way (Werkgroep Watertoets, 2009).

2.3.3.4.  The Water Act

The previously fragmented legislation in the field of water management in the Netherlands has 
been simplified through the implementation of the Water Act at the end of 2009, not in the least 
to fulfil the requirements following the implementation of the WFD. The Water Act integrated the 
following eight water-management statutes:

• Water Management Act;
• Surface Waters Pollution Act;
• Marine Waters Pollution Act;
• Groundwater Act;
• Act of 14 July 1904 containing provisions on land reclamation and construction of dikes;
• Flood Defences Act;
• Public Works Management Act (sections relating to waterways);
• Public Works Act 1900 (sections relating to waterways).

Furthermore, sections from the Soil Protection Act relating to waterbeds are now incorporat-
ed into the Water Act.
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The Water Act highlights integrated water management based on the ‘water system approach’ 
addressing all relationships within water systems: for example, the relationship between the qual-
ity and quantity of water, between surface water and groundwater, but also the relationship be-
tween water, land use and water users. Integrated water management is also characterized by its 
relationship with other policy areas such as nature, environment and spatial planning. The Water 
Act is framework legislation that is implemented based on secondary legislation i.e. by govern-
mental decree (such as the Water Decree) and ministerial regulation (such as the Water Regula-
tion). The Water Act governs the management of surface water and groundwater and improves 
the link between water management and spatial planning. Water management is a cooperation of 
shared responsibility between all levels of authority in the Netherlands. The Water Act acknowl-
edges only two water authorities: The State as authority for the main waterways, and the Water 
Boards as the authorities for the regional waterways.

The Water Act also provides mutual supervisory relationships between the governments bod-
ies involved. Provinces supervise regional water authorities and municipalities and, if necessary, 
they may issue instructions or guidance. A Province or the State can act on behalf of a water 
authority by means of resolutions or proceedings. The Water Act contains provisions on financial 
aspects such as charges, legal fees, subsidies, compen-sation and the recovery of costs, integrating 
and clustering provisions of several previous acts. It also provides the basis for the groundwater 
charge. Provinces are entitled to charge for groundwater extraction. Water Boards can pay for 
expenses incurred in connection with their groundwater-related responsibilities from revenues 
of the water system charge as laid down in the Water Boards Act. Municipalities pay for their 
water-related responsibilities from the municipal water charge, which is laid down in the Munic-
ipalities Act.

One of the important points of departure of the Water Act is that as many activities as possible 
are governed by general regulations. This clarifies in advance what is permitted and what not. 
However, it is not possible to lay down all details in general regulations. For human activities in 
water systems the Water Act has introduced the integrated water permit, replacing six separate 
permits from previous water legislation. These include a wide range of activities, such as the 
discharge of pollutants into surface water, the extraction of groundwater, or the construction of a 
dike. In the context of in-situ preservation of archaeological remains, we will have a closer look 
at the provisions and practice related to quantitative groundwater management and monitoring in 
the Netherlands, and the link with cultural heritage.

Quantitative groundwater management in the Netherlands, both groundwater resource man-
agement and groundwater level management, contains a series of strategic and operational func-
tions. Strategic concerns the management function focused on planning (policy). Operational 
functions include issuing extraction permits, assessment of small and temporary extractions and 
infiltration plans, and realisation of an acceptable groundwater situation in accordance with the 
public and private amenities of the urban areas as well as evaluation of damage caused by ground-
water level changes. Quantitative groundwater management is governed by the Water Act, but 
specific tasks for all levels of authority are also linked to the Soil Protection Act (Wbb, 1965), the 
Environment Act (Wm, 1979) and the Spatial Planning Act (Wro, 2006).

The Water Act (art. 6.4) describes (larger) extractions that always require a permit. All 
groundwater extractions, including those not subject to permission, need to be reported to the 
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water authorities. It is also mandatory to measure the extraction volume as well as the volume 
and quality of infiltrated water. This general regulation may for certain extractions be overruled 
by local decrees, and water authorities do not always regard free (non-pumping) drainage as an 
instance of groundwater extraction.

A permit for groundwater extraction or infiltration pursuant to the Water Act requires a risk 
assessment, including a series of hydrogeological and geotechnical risk calculations, of the pos-
sible negative impacts on the surroundings. In addition to estimates of among other things the 
expected groundwater level changes, terrain stability, contamination sources and so on, risk as-
sessment of negative effects on archaeological remains must be carried out. Discharge of ground-
water from drainage or dewatering to the ground, sewage system or surface water is regulated and 
usually requires a notification to the local authorities.

The Water Act gives the municipality the duty to care for preventive measures in the public 
area to avoid structural negative consequences of groundwater-levels in relation to the function of 
the public area, as long as the measures are sober and effective and not the responsibility of the 
Province or Water Authority. These measures include groundwater collection (from private areas), 
storage, transport, sustainable use and purified or not, infiltration and transport to surface water 
and sanitation works (art. 3.6). Municipalities are not responsible for any measures on private 
properties, and measures should be in accordance to the function as described in the municipal 
master plan. Functions that are not described in the municipal master plan do not have to be con-
sidered. All municipalities have the obligation to make a Municipal Sewage Plan (GRP), which 
includes practical implementation of the municipal obligation to take care for groundwater. 

Groundwater level monitoring is an important way for municipalities to assess if negative 
structural impacts are linked to groundwater level changes. The GRP must include mitigation 
measures to reduce these consequences. Monitoring can help provide documentation of the level of 
success of the municipality’s responsibility for groundwater management. It is up to the individual 
municipality to decide if groundwater monitoring is necessary to accomplish this responsibility. 
The GRP must set the boundary conditions for “negative structural groundwater levels” that form 
the basis for mitigation activities. The GRP describes the conditions used by the municipality in 
the practical implementation of its responsibility for groundwater and for rainwater discharge.

The Water Act states that private owners are responsible for ground- and surface water man-
agement on their own properties. Rainwater needs to be collected, stored and handled locally by 
infiltration or transport to surface water. The municipality has the obligation to collect, store and 
transport rainwater from private properties only if the owner is unable to manage the water due to 
remoteness from surface-water systems and/or ground conditions unsuitable for infiltration. The 
mere fact that the ground surface of a given private property is covered by impermeable pavement 
is not a compelling reason for the municipality to provide a rainwater collection facility (art. 3.5).

2.3.3.5.  Dutch water management in practice

In the Netherlands, water was previously managed to fit the needs of developers and users. During 
the last decade, water has become a steering element in spatial planning. Responses to climate 
change require spatial plans that include sea-level rise, higher river discharges, greater rainfall 
intensities, and longer periods of drought. This has been further elaborated in the National Water 
Plan (NWP). The NWP contains the broad outlines for the national water policy and the related 
aspects of spatial policy. The Dutch Government aims to adopt a comprehensive approach, by 
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developing nature, shipping, agriculture, energy, housing, recreation, cultural heritage and the 
economy (including earning potential), as much as possible in conjunction with water tasking. The 
National Water Plan 2016-2021 (NWP, 2015) is the successor to the National Water Plan 2009-
2015. The National Water Plan is related to policy programmes for the subsoil and drinking water. 
As such, this plan includes references to the Dutch Framework Vision on Subsoil, currently under 
development, and the Drinking Water Policy Document which has been adopted.

A leading principle in Dutch water management is the three-step approach “retain-store-dis-
charge”, which is generally applied in both urban and agricultural areas (Figure 5).

• Retain excess water upstream in soil and surface water systems.
• If necessary, store water in retention basins along surface watercourses. 
• If steps 1) and 2) are not sufficient, discharge water elsewhere, in a controlled manner.
The primary choice to retain and store water is not only relevant in cases with excess rain-

water and related problems, but also makes it possible to reduce water shortages. This principle 
stimulates the use of more sustainable water management solutions.

Since water has a steering role in (urban) planning, the Dutch government has mandated the 
inclusion of a “water paragraph” in regional and municipal master plans, to ensure that water is 
considered early in the planning process. This is practically implemented by means of the so-
called “Water Assessment” (Werkgroep Watertoets, 2009). The water assessment is a procedural 
instrument that forces an early dialogue between spatial planners and water authorities in the 
development of spatial plans. The water assessment should consider all water management issues. 

The 5 phases and work flow during the water assessment are illustrated in Figure 6. Although 
most assessments are primarily focussed on flood protection, the related guidance document does 
not limit the water management criteria that should be included. Cultural heritage issues are 
considered through other procedural requirements in the spatial planning process (see 2.2.3.4). If 

Figure 5: Retain-store-discharge principle (NWP, 2009)
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there is a possibility that cultural heritage values such as archaeological deposits can be impacted 
by water management measures, this aspect must be covered in the water assessment. The guide 
for the water assessment does however not specifically mention the risk of deterioration of archae-
ological remains because of changing water levels.

DEVELOPER WATER MANAGER
ID

EA
S

IN
IT

IA
TI

VE
S

DE
VE

LO
PM

EN
T 

AN
D 

AD
VI

CE
DE

CI
SI

O
N

S
IM

PL
EM

EN
TA

TI
O

N
 

AN
D 

M
AN

AG
EM

EN
T

INVOLVE STAKEHOLDERS
CONSULT WATER MANAGER
INFORM PRIVATE STAKEHOLDERS

AGREEMENT NOTICE

COLLABORATE WITH DEVELOPER
KNOW CONDITIONS AND INTERESTS
DISSEMINATE INFORMATION (MAPS)

REQUEST WATER INFORMATION
NEGOTIATE

GIVE WATER INFORMATION
INDICATE WATER CONSIDERATIONS
INDICATE PERMITS/DISPENSATIONS
NEGIOTIATE

DESIGN SPATIAL PLAN COLLABORATE
CHECK SPATIAL PLAN DESIGN

WATER ADVICE

FINALISE SPATIAL PLAN
ORGANISE PUBLIC PARTICIPATION

VERIFY SPATIAL PLAN
OPTION TO INCLUDE OWN OPINION
DISCUSS WITH OTHER AUTHORITIES
OPTION TO APPEAL

IMPLEMENT SPATIAL PLAN
ORGANISE MANAGEMENT

GIVE PERMITS/ DISPENSATIONS
FOLLOW IMPLEMENTATION AND 
MANAGEMENT

WATER 
PARAGRAPH

Figure 6: Work flow in the Water Assessment (Helpdesk Water, 2009)
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It is important to note that the Water Act does not concern negative structural impacts caused 
by either too high or too low groundwater levels in relation to the functioning of the public area 
and the responsibility of private owners. In practice, this implicates that when groundwater drain-
age in the public area (for example, to maintain the stability of a public road) causes damage to the 
wooden foundations of adjacent private buildings, it is the responsibility of the private owner to 
avoid damage to the foundations, e.g. by infiltrating water or lowering the foundation. If a changed 
situation remains undetected too long, there is a potential threat to privately owned buildings and 
monuments.

2.4.  Comparative review and conclusions

In this paragraph, a comparative review of key elements on cultural heritage and water manage-
ment fields in Norway and the Netherlands is carried out. The purpose of this review is twofold:

a. Identify and discuss strengths and weaknesses of legislation and practice in the individual 
fields.

b. Assess the integration of water management and archaeological heritage in urban plan-
ning and identify opportunities for improvement.

2.4.1.  Integration of archaeological heritage management and spatial planning

Both Norway and the Netherlands have signed the European Convention on the Protection of the 
Archaeological Heritage (Council of Europe, 1992) and therefore follow the main objective of 
the convention to protect and preserve archaeological heritage preferably in-situ. Both countries 
have chosen to implement the Convention within existing legal instruments, to avoid new sectoral 
regulations, but policy implementation and practice show clear differences.

In Norway, archaeological monuments have been automatically protected by law since 1905, 
later incorporated in the Cultural Heritage Act of 1978 (Kml. § 4) and revised in 1992, 2000, 
2001, 2004 and 2009. Under existing legislation, all archaeological and architectural heritage 
older than 1537 and 1649 respectively (end of the Reformation), is automatically protected by law. 
The automatic protection prohibits any activity “liable to damage, destroy, dig up, move, change, 
cover, conceal or in any other way unduly disfigure any monument or site that is automatically 
protected by law or to create a risk of this happening” (Kml. § 3). For monuments and sites young-
er than these dates, protection is granted on a case-to-case basis. The heritage authorities state 
that the protection of many other archaeological remains still is unsatisfactory because of the clear 
division that has been made by defining the end of the Reformation as the age limit for automatic 
protection. The Netherlands, on the other hand, has no automatically protected cultural heritage 
at all, and all protection is granted on a case-to-case basis. In the Netherlands, this case-to-case 
protection has been organised in such a way that archaeological heritage protection has become 
an integral part of the spatial planning process. This has resulted in a largely decentralised her-
itage management, requiring clear guidelines and a self-regulating quality system. Apart from 
the discussion whether the Dutch archaeological quality standard is good or detailed enough, it 
is important to realise that it considers all archaeological heritage, as in principle, no assets are 
automatically protected by law. Other legislation concerning spatial planning (e.g. the Spatial 
Planning Act and Water Act) has been (re)designed to include archaeological heritage protection.

In comparison, it is concluded that automatic legal protection of monuments and sites dating 
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from before a certain period (i.e. the Reformation) ensures unprecedented strong protection of a 
selection of historically valuable assets. When this protection is based on a single piece of legis-
lation, as is the case in Norway, it cannot be overturned by other legislation. Still, many younger 
archaeological heritage sites need protection on a case to case basis, in a more or less similar man-
ner as for all archaeological heritage in the Netherlands, independent of age. The Dutch practice 
is much more decentralised due to the leading principle that archaeological heritage management 
should be an integral part in spatial planning, including water management (see § 2.4.2). Many 
processes, protocols and guidelines were developed to facilitate this integration. This review 
shows that archaeological management in Norway is less well integrated in spatial planning pro-
cess than in the Netherlands, particularly in the case of post-Reformation archaeological heritage. 
Older archaeological remains in Norway have an exceptional good protection compared to the 
Netherlands and other countries due to a single piece of legislation. Although the Cultural Heri-
tage Act provides such a strong protection, the lack of integration with spatial planning and water 
management may still endanger automatically protected heritage as developers may be unaware 
of potentially damaging measures to archaeological deposits. Damage may be inflicted to archae-
ological deposits in an indirect manner, such as artificial lowering of the groundwater level, which 
in turn may have been caused by changes in the surface water management system or other con-
struction activities. The obligation to analyse and monitor automatically protected archaeological 
deposits in Norway (NS:9451) adds a further layer of protection against modern intervention, but it 
is not yet properly integrated in spatial planning and water management processes and protocols.

The Norwegian standard for environmental monitoring and analysis of cultural deposits as-
sists developers and archaeologists in adhering to the relevant legislation relating to building proj-
ects on automatically protected cultural deposits. Heritage authorities may also require developers 
to follow the standard in any other project that involves cultural deposits. The costs of investiga-
tions, monitoring and possible mitigation measures are in principle covered by the developer. The 
standard ensures objective and comparable investigations and equal management of different sites 
in a way accepted by both authorities and professionals working in the field. Archaeological field-
work and assessments are carried out by a limited number of authorized institutions, in collabora-
tion with other specialist consultants. Within automatically protected urban areas, developers are 
obliged to have archaeological investigations carried out beforehand. In the Netherlands, archae-
ological work is performed by consultants in the private domain. Developers in the Netherlands 
are obliged to include archaeological heritage assessments in all projects, varying from desktop 
studies to fieldwork and mitigation measures, using “expectation” maps produced by the national 
and regional authorities as a starting point. This obligation has led to an increase in the discovery 
of archaeological heritage and the number of in-situ preserved sites. The archaeological profession 
in the Netherlands has drafted a quality standard for archaeological work (KNA); this standard 
does not, however, contain quantitative requirements and parameters to objectively investigate and 
monitor cultural deposits, such as is the case in Norway. Both the self-regulated quality assurance 
system and the absence of a more quantitative standard for environmental monitoring may lead 
to differences in investigative approach and conclusions between different archaeological consul-
tants. This may be negatively enhanced by the fact that archaeological research in the Netherlands 
is driven by a free-market mechanism, which places the archaeologist in a dependent relationship 
with the client/developer. With the introduction of the Heritage Act, a mandatory certification sys-
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tem for organisations that carry out archaeological investigations has come into effect since July 
1, 2017. This new certification system requires that an organisation provides documentation that it 
follows the Dutch Archaeology Standard (KNA).

An obligation to include archaeological assessments in all development projects contributes to 
a reduction in the rate of loss of archaeological heritage. A national or European standard that lays 
down both quantitative and qualitative requirements for environmental monitoring of cultural de-
posits would improve the objectivity and comparability of site investigations. Increased objective 
knowledge about local preservation conditions will promote integration between the participating 
disciplines.

2.4.2.  Integration of archaeological heritage and water management

Because cultural heritage management in Norway resides under the Ministry of Climate and 
Environment, cultural heritage is regarded as a “non-renewable resource” in line with natural 
resources. Sustainable management of cultural heritage assets is therefore an obvious assignment 
for the Department of Cultural Heritage, and one of the foremost tasks of the Directorate for 
Cultural Heritage in Norway (Loska and Christensson, 2012). Although the Cultural Heritage 
Act is very influential and effective for protection of monuments and sites, integration of cultural 
heritage management with water management is still a challenge. This is mainly caused by the 
fact that there is no comprehensive policy on integrated water management in Norway. This has 
led to a distinctive surface water management practice and related legislation, where management 
of groundwater until recently has been relatively uncared for both in practice and development 
of legislation. Groundwater water management in Norway is limited to (local) qualitative man-
agement, particularly in the unsaturated zone (agricultural contamination, fillings, airports) and 
local groundwater problems in consideration with construction works (e.g. tunnels). There is no 
systematic groundwater monitoring. 

Policy, legislation and practice on groundwater management are thus fragmented and incom-
plete, although the (often “prowling”) negative consequences in urban areas are increasingly ac-
knowledged, not least in relation to the preservation of cultural deposits. Policy and legislation on 
surface water management is still relatively weak and unclear, although gaps are now being rec-
ognized and filled. The recent changes in the Water Resources Act are positive for archaeological 
heritage management because groundwater measures are explicitly mentioned. But the changes 
are merely a clarification of existing legislation, rather than a new legal opportunity to better in-
cluded the possibility to protect archaeological heritage. The existing Planning and Building Act 
already gave municipalities the opportunity to better protect archaeological heritage using zones 
of special consideration and prohibits measures that negatively affect neighbouring plots, also in 
line with the Neighbouring Act. The changes in the Water Resources Act are additions to these 
existing legal instruments. Therefore, policy and legislation of groundwater and cultural heritage 
management in Norway remains fragmented.

Cultural heritage management in the Netherlands resides under the Ministry of Education, 
Culture and Science. The integrated water management approach that was initiated in 2001 and 
completed in 2009 with the implementation of the Water Act means that the water aspect is given 
due consideration at an early stage in the planning process. The integrated approach and the mu-
nicipalities’ “duty of care” for ground- and rainwater have led to greater awareness and systematic 
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collection of data through monitoring programs. Heritage management is linked to the same spa-
tial planning process, already through the Archaeological Heritage Management Act (Wamz) of 
2007 and further strengthened through the new Heritage Act of 2017, increasing the total number 
of archaeological finds and the number of archaeological sites that are preserved in-situ. Although 
the necessary regulations in the Netherlands are in place, it nevertheless seems that the link with 
water management is still not being fully exploited, mainly due to a lack of knowledge and aware-
ness among urban planners and water managers on the importance of water for the preservation 
conditions of archaeological heritage. A general lack of awareness on the role of water is acknowl-
edged in the Dutch National Water Plan 2016-2021. The Dutch government has therefore initiated 
a public awareness campaign “Our Water”. This publicity campaign is designed to increase water 
awareness among the Dutch population, explain the need for new investment and increase the 
involvement of people and their ability to cope. The relation of archaeology and (ground)water is 
unfortunately not mentioned.

Concluding, an integrated water management approach, steered by comprehensive guidance 
and single legislation, not only places water earlier in the planning process, but also facilitates the 
early inclusion of cultural heritage. This improves prospects for in-situ preservation of sites. Rais-
ing awareness among different disciplines and providing proper guidance are, however, essential 
steps for achieving successful integration. Both in the Netherlands and Norway, improvement is 
needed.

From a European perspective, the EU Water Framework Directive (European Parliament, 
2000) provides a framework for integrated management of groundwater and surface water at a 
European level. Although focus is very much on achieving good ecological status, mainly focused 
on chemical status, the Directive also puts limits on the quantitative status, to avoid over-exploita-
tion, lowering of groundwater levels and consecutive damage to the natural or built environment. 
The Directive states that for good management, only that portion of the overall recharge that is 
not needed by the ecology, can be abstracted - this is the sustainable resource. This is a general 
framework, primarily focused on avoiding over-exploitation of drinking or industrial ground-
water, but it applies just as well for shallow abstraction, either by drainage, local groundwater 
pumping or (unwilling) leaking sewage systems that cause groundwater level reduction and con-
sequential degradation of archaeological assets. From a management perspective, the EU Water 
Framework Directive, and specifically the Groundwater Directive, the European legislation is 
based on defined “groundwater bodies” in the member countries. Requirements for monitoring 
quantitative and qualitative aspects are only applied on defined groundwater bodies, consisting of 
one or more aquifers. These are generally not coinciding with the shallow deposits in which we 
find archaeological heritage, particularly not in urban areas. The Water Framework Directive has 
thus little influence on groundwater monitoring practice and legislation related to the preservation 
of archaeological heritage.
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