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Abstract

Human activities have significant impacts on the coastal areas of the Baltic Sea. Land-based ap-
proaches to reduce, e.g. the nutrient loads entering the Baltic Sea and realization of the current
marine protection area network have not been enough to reduce the amount of nutrients in the
seawater and to stop the loss of marine biodiversity. Nevertheless, the European Union’s (EU) leg-
islation, including the Water Framework Directive (2000/60/EC) and Marine Strategy Frame-
work Directive (2008/56/EC), requires member states to improve the state of the European wa-
ters and marine areas. These legal requirements and the deterioration of the natural environment
have resulted in the development of new concepts to simultaneously allow the development of
economic activities and environmental protection. Nutrient compensation, where human-induced
deterioration of ecosystems due to increased anthropogenic nutrient load is offset by removing
excess nutrients, has recently been presented as one possibility to overcome the harmful effects
human activities may cause to water ecosystems.

At the request of the Government of Aland, for the Central Baltic project SEABASED, this report
describes legal, ecological and socio-economic aspects that need to be considered when develop-
ing a scheme for nutrient offsetting in Aland. The aim of the work is to utilize the concept, de-
scribed in the report, as a “practical tool” in the implementation of compensation possibilities and
methods in legislation. For the Government of Aland, the report will provide input for the revision
of the Water Act in Aland and for the decrees to follow. In addition, the concept could be further
utilized as a tool for regional actors, e.g. environmental authorities, in assessing and choosing be-
tween different measures when planning regional water protection and necessary cost-efficient
water protection measures. The basic idea of compensation, key concepts and potential risks are
presented. A thorough overview is given on the legal framework covering the current situation in
Aland, Finland and Sweden, and an example from the USA. From an ecological viewpoint, there are
several potential measures for producing nutrient offsets both in the coastal and watershed area.
Examples of these, including measures piloted within the SEABASED project, are considered for
their offsetting potential and ecological impacts. Also, when relevant, risks and economic view-
points are brought up. In general, ecological uncertainties in offsetting arise from how large an im-
pact each measure has on the water ecosystem and where the impact is effective. Economic and
societal aspects of what needs to be considered in planning the compensation scheme are briefly
described. Examples and ideas are given on how compensation pools or biobanks have been orga-
nized elsewhere.

A balanced offsetting system could potentially provide a possibility for the sustainable develop-
ment of economic sectors, such as marine aquaculture. However, the precautionary principle re-
lated to the ecological and socio-economic impacts of the measures must be applied when devel-
oping any compensation system. From a legal point of view, the EU law is a good starting point for
developing a nutrient compensation scheme in Aland. Possible new regulatory framework should
be kept as simple as possible. The whole offsetting process can be managed by the public or pri-
vate sector, but the best outcome may be reached by co-operation. Governance, rules and guide-
lines are needed, but the implementation may be carried out by the private sector.
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1 Introduction

Human activities have significant impacts on the coastal areas of the Baltic Sea. Land-based ap-
proaches to reduce, e.g. the nutrient loads entering the Baltic Sea and the realization of the cur-
rent marine protection area network have not been enough to stop the loss of marine biodiversity.
However, the European Union’s (EU) legislation, including the Water Framework Directive
(2000/60/EC), Marine Strategy Framework Directive (2008/56/EC), Habitats Directive
(92/43/EEC) and Birds Directive (2009/147/EC), require member states to improve the state of
the European waters and marine areas. The Helsinki Commission’s Baltic Sea Action Plan (HEL-
COM BSAP) is currently under revision, but it is expected that it will also require further measures
from all member states to improve the state of the Baltic Sea.

These legal requirements and the deterioration of the natural environment have resulted in
the development of new concepts and practices in order to simultaneously allow the development
of economic activities and secure nature values and promote environmental protection. One such
concept is the compensation of different characteristics of the environment. In coastal and marine
areas, compensations can focus either on ecological characteristics or nutrients. Ecological com-
pensation, where human-induced ecological loss at one location is offset by producing ecological
gains elsewhere, has recently been presented as one possibility to improve the state of the envi-
ronment and stop or at least slow down the deterioration of ecosystems (BBOP 2012a, b; IUCN
2016). Another approach is to improve the state of the marine environment by compensating the
increase of nutrients resulting from human activities by measures aimed at removing nutrients
from the ecosystem.

This report concentrates on if and how compensations could be useful in improving the envi-
ronmental conditions in coastal areas of the Baltic Sea, especially in relation to the quality of wa-
ter bodies. Ecological compensation, often also called biodiversity offsetting, focuses on biodiver-
sity and ecological components of the environment, such as the loss and gain of habitats, species
or ecosystem characteristics (BBOP 2012a, b; [UCN 2016). In water bodies the critical environ-
mental component impacting the marine ecosystem is often nutrients. The excess of nutrients
causes eutrophication of water ecosystems and can have adverse ecological effects. Compensation
schemes can potentially be used to reduce the nutrient loads. Nutrient compensations are not,
however, the same as ecological compensations. Differences and similarities between nutrient and
ecological compensations are discussed further in Section 2.1.2.

If the concept of nutrient offsetting is applied to nutrient reduction in waterbodies, the actors
involved in developing the compensation approach would typically be the operator of economic
activity, the permitting authority and the water basin management authority as well as third par-
ties. The main goals of this report are to collate knowledge of previously utilized offsetting models
and how they could be utilized in the Northern Baltic Sea considering legislation and local envi-
ronmental and socio-economic conditions. However, since the concept of nutrient offsetting is still
quite new and only a few examples of realized offsets can be discovered, offsetting measure de-
scriptions and assessing their suitability on the Northern Baltic Sea is done mostly based on litera-
ture and expert judgement. Also, the socio-economic part of developing nutrient offsetting has
proven to be complicated, since the development of economically sound and socially accepted off-
setting system requires the participation of decision makers, stakeholders and experts. This re-
port contributes to forming a basis for assessing the possibility for developing a nutrient offset-
ting system. As an overall conclusion it can be stated that careful legislative, ecological and socio-
economic considerations must be made before the realization of an operational compensation
system.



2 Compensation concepts and challenges

2.1 Basic concepts related to offsetting

2.1.1 The mitigation hierarchy

Environmental damages should be addressed according to a sequential order established by the
so-called mitigation hierarchy (Figure 1). Damages should firstly be avoided, thereafter minimized
and remedied and lastly compensated. The mitigation hierarchy is derived from the framework of
the international co-operation ‘Business and Biodiversity Offsets Programme’ (BBOP) as a stand-
ard for voluntary compensations (BBOP 2012a). Applying the mitigation hierarchy in compensa-
tion schemes is recommended also by the International Union for Conservation of Nature (IUCN
2016).

Both the BBOP framework and the [UCN recommendations emphasize the central role of the
mitigation hierarchy when applying and working with the concept of ecological compensation and
imply that all reasonable measures to avoid and minimize the impact of the exploitation should be
exhausted before the need of compensation is established. The different steps of the mitigation
hierarchy with practical examples are explained in more detail, for example, by Arlidge et al.
(2018).

1) Avoiding damages concerns the activity’s choice of location, its areal determination and the
forms of its realization. Conceptually this does not imply that a project should be avoided alto-
gether.

2) Minimization aims at reducing the damages before or when they occur. Measures to minimize
damage are directly related to the location of the activity as concerns its environmental im-
pacts and how the activity is carried out. Minimization measures are, for example, adherence
to the best available technology (BAT) and best environmental practices (BEP).

3) Remediation is also carried out at the same location as the activity, usually after the activity
has ended. Remediation measures can include habitat restoration or other active measures
that produce ecological improvements at the activity site.

4) The compensation need should be assessed after all previous mitigation steps are planned.
Ecological compensation should be used to offset the remaining environmental harm.

Adherence to the mitigation hierarchy is particularly emphasized in situations where important
natural values are destroyed or ecosystem services of significant social or economic value are at
risk. In practice, following the mitigation hierarchy means that all efforts are made to minimize
the adverse environmental effects before compensation takes place. Depending on the case, com-
pensating the environmental harm can be more costly than avoidance and minimization, and,
more importantly, there is always a risk of failure in producing adequate compensations (Moil-
anen & Kotiaho 2018). Thus, it is recommended that ecological compensation should be used as
the measure of last resort in minimizing biodiversity loss (Raunio et al. 2019). A similar approach
should be utilized when developing nutrient compensation schemes.
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Figure 1. According to the mitigation hierarchy, the human-induced environmental degradation should always,
when possible, be avoided and thereafter the inevitable impacts should be minimized. Any residual degradation
(e.g. biodiversity loss or excess nutrients) is then offset outside the degraded area. The relative effect of avoidance,
mitigation, rehabilitation/restoration and offsetting varies on a case-by-case basis. Due to the many uncertainties in
offsetting, the achievement of no net loss (NNL) is challenging. (Figure from Raunio et al. 2019, © Kostamo et al.
2018, Finnish Environment Institute, originally adapted from BBOP 2012a.)

2.1.2 Compensation definitions and No Net Loss

The concepts ecological compensation, biodiversity offsetting and environmental compensation
overlap to some extent. In compensation literature in English, the term biodiversity offsetting is
widely used (e.g. BBOP 20123, IUCN 2016, OECD 2016). The terms ecological or environmental
compensation have been more common in Finnish and Swedish public discussion and recent re-
ports (e.g. Enetjarn et al. 2015, Kostamo et al. 2018, Naturvardsverket 2015, 2016). In Finland and
Sweden ecological compensation (ekologinen kompensaatio, ekologisk kompensation) is used as
a synonym to biodiversity offsetting. In some cases, ecological compensation is defined so that it
covers not only biodiversity but also ecosystem services, such as recreational values (SOU 2017,
see Section 4.1.1).

According to the BBOP definition, “ecological compensation” is a wider concept than the nar-
rower ‘biodiversity offsetting’. Biodiversity offsets are “measurable conservation outcomes result-
ing from actions designed to compensate for significant residual adverse biodiversity impacts arising
from project development after appropriate prevention and mitigation measures have been taken.
The goal of biodiversity offsets is to achieve no net loss and preferably a net gain of biodiversity on
the ground with respect to species composition, habitat structure, ecosystem function and people’s
use and cultural values associated with biodiversity” (BBOP 20124, p. 13).

Compensations can lead to “No Net Loss” or “Net Gain”, which implies a full compensation.
However, it can also lead to partial compensation in which case it does not achieve No Net Loss.
Following the BBOP definition the main difference between the concepts of ecological compensa-
tion and biodiversity offsets is that biodiversity offsets always aim for no net loss of biodiversity
whereas other ecological compensations may have lesser goals (partial compensation).



Environmental compensation is a wider concept than ecological compensation or biodiversity
offsetting. Environmental compensation is defined in Enetjarn et al. (2015) to also include ecosys-
tem services, that is the benefits people get from nature, in contrast to ecological compensation
where the focus is restricted to biodiversity loss and gain and ecological characteristics (habitats,
species) of the environment. Care must be taken when using these terms, as there are differences
between these concepts (Figure 2).

As the focus of this report is the usability of compensation schemes in reducing human-in-
duced nutrient loads from waterbodies, we also use the term nutrient offsetting. Reducing the nu-
trient load may also benefit the overall ecological or environmental status of eutrophicated water
areas. Nutrient offsetting is not, however, the same thing as biodiversity offsetting or ecological
compensation.

A nutrient offset can be defined as a unit of additional nutrient reduction. Nutrient offsets can
be generated either through removing nutrients from a water body, its catchment area or another
water body affecting it. The effects of nutrient offsets should be measurable and the outcomes ver-
ified. Furthermore, nutrient offsets should not cause new loads elsewhere. Nutrient offsetting may
include the elements of minimization and remediation when nutrient abatement measures are
taken at different sources so that the net effect of an activity to a water body would be neutral or
decreasing (Belinskij et al. 2018a).

In practice, the basic concepts, challenges and possible implementation ways are similar in
nutrient and biodiversity offsetting, only the focus of offsetting is different. We will utilize the
principles of biodiversity offsetting where feasible and, when necessary, highlight the specific dif-
ferences or special needs related to nutrient offsetting.

Additionality

One of the main principles in biodiversity offsetting / ecological compensation is that the compen-
sation measures need to be additional. Additionality is explained in the BBOP (2012b) glossary for
offsetting as follows: “A property of a biodiversity offset, where the conservation outcomes it delivers
are demonstrably new and additional and would not have resulted without the offset”.

In practice, additionality may be difficult to show. In nutrient offsetting a good example of de-
fining what is additional is the use of the best available technique (BAT). If the use of BAT is al-
ready required for some other reason than offsetting, it is not additional. Also, according to the
mitigation hierarchy, using BAT is actually a part of the basic mitigation measures and for that
reason should not be considered as a way to offset residual environmental impact. Furthermore,
measures included in, e.g. EU’s Rural Development Programme to reduce nutrient input from agri-
culture can only be considered as nutrient offsets if they produce additional nutrient removal, and
all targets set forth by the policy are already fulfilled. This means that developing land-based nu-
trient offsetting measures can be challenging.

A nutrient offset can be defined as a unit of additional nutrient reduction. Nutrient offsets can
be generated either through nutrient abatement within a water body or its catchment area or by
removing nutrients from a water body. The effects of nutrient offsets must be measurable and the
outcomes verified. In addition, nutrient offsets should not cause new loads elsewhere (Belinskij et
al. 2018a, 2018b).
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Figure 2. The focus of environmental compensation can be almost any aspect of the environment. Dif-
ferent compensation types overlap and interact with each other. Sometimes the interactions are mutu-
ally beneficial — for example, nutrient reduction can make the rehabilitation of an aquatic ecosystem
possible. However, there are also potential conflicts of interest, like between timber production (ecosys-
tem service) and forest biodiversity values.

2.1.3 General challenges in offsetting

Reaching the No Net Loss

The ambitious goal of biodiversity offsetting is to reach no net loss of biodiversity within the pro-
ject. As biodiversity is complex and multidimensional and, in many ways, unique both locally and
temporally, the no net loss is close to impossible to reach if all components of biodiversity are
taken into consideration (Maron et al. 2012, Moilanen & Kotiaho 2018). Due to this intrinsic com-
plexity of nature, only a limited number of ecological characteristics or biodiversity indicators are
used in estimating loss and gain in compensation processes. Thus, in theory, no net loss can be
reached for these chosen characteristics.

If the compensation measures are extensive, it is in theory also possible to reach net gain. Net
gain refers to a situation where the environmental gain is larger than the human-induced environ-
mental harm such as the loss of biodiversity. In nutrient offsetting, a net gain would mean that the
amount of removed eutrophicating nutrients is larger than the human-induced environmental
harm, nutrient runoff.

Reaching the no net loss is challenging. In most cases the result of offsetting is a limited loss
or partial compensation. The reliability and general acceptance of compensations are at risk if the
project that plans to compensate environmental harm is not clear about the objective (no net loss
or limited loss) and does not openly tell about the success of the offsetting (Kostamo et al. 2018).
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Measuring loss and gain and defining success

One key component in compensations is the accuracy and reliability of the loss and gain measure-
ments. As mentioned in the previous section, biodiversity is multidimensional and, in most cases,
difficult or laborious to measure (Maron et al. 2016, Moilanen & Kotiaho 2018). There are several
approaches to estimating the loss and gain of biodiversity in ecological compensation. Most com-
monly the metrics used combine area and an estimate of environmental quality, e.g. the habitat
hectares developed in Australia (Parkes et al. 2003) or different metrics developed in Europe
(Wende et al. 2018).

As the focus in this report is on nutrients, the different measurement tools developed for bio-
diversity offsetting, and most often for terrestrial ecosystems, may not be relevant. Defining meas-
urement units is more straightforward for nutrient offsetting in aquatic environments: the inter-
est is in the eutrophicating nutrients, phosphorus (P) and nitrogen (N). A limited number of
environmental variables makes the measurement of loss and gain easier. Still, in some cases it
may be laborious to verify the impact and success of compensation measures.

Regardless of the measured units, all offsetting needs not only meticulous planning and exe-
cution of compensation measures but also adequate monitoring to verify success of the compen-
sation. In principle, the monitoring should continue long enough to reliably show if the offsetting
was successful. In case the offsetting is not adequate, there could be an obligation to take addi-
tional compensation measures. The responsibilities of monitoring and securing adequate offset-
ting can be arranged in various ways, and examples of these are given in Section 6.

Location, equivalence, like-for-like

Especially in biodiversity offsetting in terrestrial areas, the question of offset location draws inter-
est. In general, there is a preference for producing the ecological gain in the proximity of the im-
pact site, especially if there is a need to compensate not only ecological loss but also recreational
values or other local ecosystem services related to the local and neighbouring impacts of an activ-
ity. From the biodiversity point of view, it would be possible to choose an offset area without con-
sidering the proximity of the impact site.

The question of where to offset is related to the choices in how flexible the compensation can
be. In offset literate terms “like-for-like” or “in-kind” describe a situation where the human-in-
duced biodiversity loss is offset by similar biodiversity (BBOP 2012b). If flexibility in trading is
permitted, then the offset area should be of better or higher quality biodiversity than the lost bio-
diversity values. This is called “trading-up” and “like-for-better”. The like-for-like-or-better princi-
ple together with the No Net Loss goal are included in several biodiversity offsetting policies and
recommendations (e.g. IUCN 2016).

The question of like-for-like may not be as fundamental in nutrient offsetting: eutrophicating
nutrients are the cause of the environmental harm, and the offset should then always be “in-kind”
removal of similar nutrients. The question of where to compensate is, however, relevant. If one
aim of the compensations in aquatic environments is to reach a good environmental status of a
water body (as meant in the WFD, see Section 4.2.1), then compensatory measures must be imple-
mented within the same water body or monitoring area where the suggested human activity is to
be located. The measures can be further away in a catchment area or another water body if it can
be shown that there is an improvement effect in the area of a water body where the activity is lo-
cated.

Coping with uncertainties

No matter how carefully planned and rigorously executed the compensation measures are, there
is always uncertainty in the outcome. In the compensation process the loss of biodiversity or

12



other environmental harm is known and usually certain. The success of the offsetting is uncertain
for several reasons, such as the time lag in producing the target outcome, potential for technical
failure in compensation measures, intrinsic complexity in ecological processes and random events
that can affect the compensation outcome.

Compensation coefficients

General advice for reducing the uncertainties in producing adequate compensation gain is to use
multipliers or compensation coefficients (Moilanen & Kotiaho 2018). The larger the estimated un-
certainties are, the larger a multiplier should be used. In the simplest case, this would mean that if
one damages a certain area of a habitat, it should be compensated by producing a much larger
area of suitable offsets. There is no exact rule on how large the multiplier should be.

Mitigate and minimize the compensation need

The compensation need can be minimized by minimizing the environmental harm, in accordance
with the mitigation hierarchy. The smaller the environmental harm, the smaller the offset need.

Produce compensation credits beforehand

How extensive the offset should be if all uncertainties are considered? This may vary case by case.
One way to minimize the multipliers or compensation coefficients is to produce offsets success-
fully and credibly before the environmental harm is caused. Then the uncertainties of compensa-
tion success are smaller and thus the need for a multiplier is also smaller (Moilanen & Kotiaho
2018).

Long-term compensations

A suggested rule of thumb for biodiversity offsetting is that if the ecological harm or biodiversity
loss is permanent then also the compensation should be permanent (Moilanen & Kotiaho 2019).

Back-up

Even the best efforts sometimes fail and, for an unknown or random reason, compensation may
not succeed. Long-term monitoring is needed to secure the success of the compensation
measures. If compensations are not voluntary but based on an obligation (e.g. related to environ-
mental permit), there should be a back-up system to guarantee that if the original plan for com-
pensation does not work, alternative compensations are carried out.

A recommended piece of further reading on principles related to biodiversity offsetting is "Fifteen
operationally important decisions in the planning of biodiversity offsets” by Moilanen & Kotiaho
(2018, these are discussed further in Section 6). Another good review on the general obstacles
and how to overcome them in biodiversity offsetting is “Taming a wicked problem: Resolving con-
troversies in biodiversity offsetting” by Maron et al. (2016). A terminology on biodiversity offset-
ting with short explanations has been published by BBOP (2012b).
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3 The Baltic Sea

The tideless Baltic Sea is characterized by a steep salinity gradient resulting in a variable fauna
and flora, which tolerates the prevailing environmental conditions well. All of the Baltic Sea sub-
basins exhibit strong gradients of wave exposure, depth and salinity. The patterns of species dis-
tribution and species richness in the Baltic Sea follow a combination of environmental gradients,
with salinity appearing to be the most influential environmental factor (Zettler et al. 2013,
Snoeijs-Leijonmalm et al. 2017).

The effects of eutrophication on marine ecosystems are broad. Nutrient enrichment induces
enhanced pelagic primary production, leading to decreased Secchi (photic) depth and an elevated
risk of low oxygen levels in the bottom water when organic matter is degraded. The depletion of
oxygen in the near-bottom part of the water column can result in the release of nutrients, mostly
phosphorus, into the water column, which further feeds the primary production in the photic
zone. These effects have many ecosystem consequences, affecting species across photic and apho-
tic habitats and trophic levels (Cederwall & Elmgren 1990, Bonsdorff et al. 1997, Conley et al.
2011). In addition to the direct anthropogenic impact on the Baltic Sea ecosystem, climatic condi-
tions have shown strong and partly unprecedented changes in recent decades (e.g. Lehmann et al.
2011) which, combined with anthropogenic pressures, have been associated with an ecosystem-
wide regime shift in the higher trophic levels in the Baltic Proper (e.g. M6llmann et al. 2009 and
references therein).

In the Northern Baltic Sea, there exists several macrophytes and invertebrates considered as
habitat-forming species that are a precondition or promote the existence of other species that oth-
erwise would not be present in the area (Martin et al. 2013). Benthic algae and aquatic plants
serve as a spawning ground for economically important fish species like the Baltic herring (Ra-
jasilta et al. 2006) and support a high biomass of invertebrates (Wikstrom & Kautsky 2007). They
can also be extensively consumed by waterfowl, thus forming a substantial component of the food
web (Schmieder et al. 2006). The suspension-feeding bivalves form a very important trophic link
between pelagic and benthic systems (Lauringson et al. 2009, Koivisto & Westerbom 2010, 2012)
and maintain self-purification and water quality in marine coastal ecosystems.

3.1 Human activities deteriorate the state of the marine
environment

Eutrophication, seabed disturbance and hazardous substances along with many other human ac-
tivities have resulted in the deterioration of the Baltic Sea marine environment during the last few
decades. Nutrient loading has mainly been caused by land-based activities such as agriculture and
forestry but also from sea-based point-source pollution sources, e.g. aquaculture. Also, the release
of nutrients, especially phosphorus from the seabed sediment under anoxic conditions can con-
tribute to the eutrophication process.

The autonomous Aland Islands are located in the Northern Baltic Proper between Finland and
Sweden. The main island covers about 70 % of the total land area with 90 % of the inhabitants
(Alands landskapsregering 2012). Sixty of the largest islands are inhabited. The autonomous area
is divided into 16 municipalities, most of which have direct coastline with the Baltic Sea. The ex-
port of agricultural and fish products is one of the main sources of income for the area. The mild
climate and calciferous bedrock provide optimal growth conditions for vegetable and fruit pro-
duction but also for a rich natural terrestrial flora. Around 60 % of the land areas are covered with
forests.
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The sea areas can be characterized by shallow inlets and bays but also with deep sea bottoms
in the open sea areas. As a result, a great variety of underwater habitats is located within the ma-
rine areas of the Aland Islands, providing sustenance for invertebrates, fish, birds and seals. The
marine environment provides important ecosystem services for inhabitants and tourists, offering
possibilities for fisheries, fishing and other recreational activities.

Local sources contributing to eutrophication in the Aland Islands include aquaculture, agricul-
ture, settlements and traffic. Furthermore, maritime traffic contributes to the nutrient content of
the seawater. The annual phosphorus loading is 50 tonnes per year (tonne/y). It has been esti-
mated that the nitrogen loading was 900 tonnes/y but was reduced to 805 tonnes/y in 2006-
2012 (Alands landskapsregering 2012). Aquaculture contributed about 65 % of the phosphorus
loading in the Aland Islands, whereas agriculture contributed 10 % and settlements 9 %. Consid-
ering nitrogen-loading, aquaculture contributed 30 %, settlements 8 % and agriculture 39 % on
average (Alands landskapsregering 2012).

Aquaculture is an important livelihood on the islands, providing jobs and income for local
people. The environmental impacts of aquaculture, increased nutrient and organic matter content
in the seawater, have resulted in stricter permitting processes in the Aland Islands but also in
other Baltic Sea countries. This has led to a situation where new concepts are needed for both de-
veloping the aquaculture industry while simultaneously protecting the already impacted marine
environment. Nutrient offsetting is seen as one potential concept for addressing both of these is-
sues.

Photo: Visa Hietalahti
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4 Legal aspects in developing offsetting in
aquatic environments

4.1 Definitions

4.1.1 Ecological compensation and nutrient offsetting

The regulation of ecological compensation and offsetting is subject to an increasing amount of dis-
cussion in the Nordic context (Enetjarn 2015, Naturvardsverket 2015 & 2016, Laas 2016, SOU
2017:34, Leino & Belinskij 2018, Suvantola et al. 2018). The studies have presented several defini-
tions of ecological compensation and compensation measures that are relevant to the concept of
offsetting in aquatic environments.

A 2017 Swedish investigation defines compensation measures as measures to compensate
for an expected damage. Ecological compensation has been defined as ‘an indemnification of the
entire or partial damage to the environment or nature values such as species, nature types, eco-
system functions and recreational values’ (SOU 2017:34). Yet another definition suggests that eco-
logical compensation should concern the restoration of valuable environments, which fulfil the
corresponding function of a habitat destroyed or damaged by strictly physical pressures (Laas
2016). In Finland, legal literature defines compensation as measures to offset a damaged natural
value. Here, the starting point is that the deterioration of natural values caused by an activity is
compensated by increasing or protecting natural values at another place (ex situ) (Leino & Belin-
skij 2018).

A nutrient offset has gained less attention as a concept in legal literature, but a 2018 policy
brief by Finnish researchers defines it as follows:

“A nutrient offset typically refers to a verified, certified and registered unit that corresponds to a
unit of additional nutrient reduction. There are also specific rules for verifying and measuring the
generation of a nutrient offset. Most importantly the offset must generate an additional reduction
in nutrient loading, i.e. reduction that would not have taken place otherwise. If nutrient offsets
would be used in permitting processes, similar rules and practices should apply. In relation to envi-
ronmental permitting activities, there are two potential ways to generate nutrient offsets. First, a
nutrient offset could be generated through nutrient abatement in excess of an activity’s legal re-
quirements defined by environmental regulations. Second, they could be generated by removing
nutrients from a water body, the amount of removed nutrients comprising the offsets. Nutrient off-
sets require that the effects of the actions taken can be measured and the outcomes verified. Fur-
thermore, the reductions must be additional, and they are not supposed to induce new loads else-
where.” (Belinskij et al. 2018a)

Aquatic ecosystems are strongly interconnected and do not offer the same possibilities to disper-
sal barriers as ecosystems on land. The hydrological connectivity of aquatic ecosystems means
that nutrients circulate and spread from one place to another. It also means that emissions from
land-based sources have a significant impact on the environmental status of coastal and marine
waters. Yet, compensation measures on land may not have the desired effect in aquatic ecosys-
tems. The strong flow of waters, ice and the sea wind constantly modify aquatic ecosystems, add-
ing to the complexity and uncertainty of coastal and sea-based compensation measures (UNEP-
WCMC 2016, Leino & Belinskij 2018).

Because of this interconnectedness, an assessment on nutrient compensation measures
should consider the environmental impacts of individual projects as a part of the cumulative

16



effects from all emission sources in a larger area or an entire river basin district (Leino & Belinskij
2018, Suvantola et al. 2018). Also, it is important to notice that some legal principles and aspects
connected to ecological compensations may not be fully applicable in the case of nutrient offset-
ting.

A 2016 study for the Aland Islands proposed a wider definition of compensation that is not
limited to physical pressures or measures carried out ex situ. Instead, compensation would in-
clude measures that clearly increase the possibilities to achieve the water quality objectives of the
EU Water Framework Directive when reasonable mitigation and prevention measures have been
fully considered (Kymenvaara & Eklund 2016). This definition takes a recipient water body as a
starting point and allows any compensation measures that contribute to meeting the established
environmental objectives.

4.1.2 Mitigation hierarchy and the two step-assessment

The BBOP’s standard and guidelines on ecological compensations does not enjoy any sort of legal
status but can be considered a best practice and recommendations for the development of regula-
tion. The mitigation hierarchy is well-established in legal literature and, in some cases, also en-
shrined by EU environmental law such as article 6 of the Habitats Directive (European Commis-
sion 2001, Soininen et al. 2019). In the so-called Briels case (C-521/12), the European Court of
Justice (ECJ]) highlighted the importance of the precautionary principle when applying deroga-
tions under the Habitats Directive and that only measures contributing to additionality may be
approved as compensation. These conclusions have been re-endorsed by later case law (C-
387/15 and C-388/15).

In these ecological compensation cases concerning the replacement/restoration of the loss of
a specific natural value, the so-called two-step assessment of the mitigation hierarchy has been
applied. It means that ecological compensations can be considered only in the second step, after
the project is deemed permissible through an exemption in the first step. However, it is doubtful
whether the two-step assessment can be strictly applied when dealing with nutrient offsetting
and generic aquatic structures that are not threatened species or habitats (Josefsson 2019). A nu-
trient offset aims to ensure that an activity does not deteriorate the status of a receiving water
body and can be thus permitted without an exemption.

4.2 EU Law

4.2.1 Water Framework Directive

The EU Water Framework Directive (WFD) requires that Member States reach ‘good ecological
status’ in inland surface waters, transitional waters and coastal waters by 2015. Water bodies
must be classified according to an assessment of its ecological status as regulated by WFD Annex
V. Good ecological status is primarily based on three or four biological quality elements depending
on the water body at issue (WFD, Annex V).

The classification is also based on a water body’s physio-chemical and hydro-morphological
status. Nutrient conditions constitute one of the five (5) physio-chemical quality element indica-
tors, but the occurrence of nutrients also influence the status of the biological quality element
phytoplankton for coastal water bodies. The assessment leads to assigning water bodies in the
five ecological status classes (high, good, moderate, poor and bad) according to the quality ele-
ment with the lowest status.

In addition to achieving good status, Member States are obliged to implement the necessary
measures to prevent the deterioration of the status of all water bodies. This is the principle of
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non-deterioration, which constitutes the Directive’s second main environmental objective. The
Directive does not seek to achieve complete harmonization of the water legislations between EU
Member States. Indeed, the approaches vary considerably, and the effectiveness of achieving good
status is dependent on them (ECJ] C-32/05).

In the 2015 Weser judgment (C-461/13), the European Court of Justice clarified that the
Member States are required, unless a derogation is granted, to refuse the authorization of an ac-
tivity if it may cause a deterioration of the status of a body of surface water or jeopardize the at-
tainment of good status. Not only did the judgment confirm that the environmental objectives are
legally binding, it also assigned significant legal status to the principle of non-deterioration. The
Court further clarified that the deterioration of the status occurs as soon as the status of at least
one of the quality elements under Annex V falls by one class, even if that decline does not result in
a change in the classification of the body of surface water. The Weser judgment concerned the
dredging of the German Weser river, which would influence the hydro-morphological status of the
water body in question.

Soon after the Weser judgment, the application of the derogation under article 4(7) was clari-
fied by the Court in the Schwarze Sulm case (C-346/14). The Court accepted that the promotion of
renewable energy was of such an overriding public interest that a new hydropower plant could be
subject to derogation under article 4(7). The Court stated that the Member States should be al-
lowed a margin of discretion in this regard.

Initially, this derogation discretion seems wide, but for polluting activities such as nutrient
emissions, the scope of applying article 4(7) of the WFD is very limited in practice (Kymenvaara et
al. 2019, Soininen et al. 2019). Firstly, according to article 4(7), an activity with nutrient emissions
may only lower the status of a water body from high to good because it belongs under the group
of ‘new sustainable human development activities’. Second, article 4(7) requires that “all practica-
ble steps are taken” to mitigate the adverse impact of the project with nutrient emissions. Third, it
requires that reasons of “overriding public interest” and/or the benefits of human health, human
safety or sustainable development that comes with the new project weigh heavier than the bene-
fits to the environment and society of achieving the environmental objectives.

4.2.2 WFD and compensation measures

The WFD does not specifically address the concept of compensation. Neither does it recognize the
mitigation hierarchy or measures undertaken ex situ to achieve good status. Yet article 4(1)(a)(i)
requires that Member States shall “implement the necessary measures” to achieve the environ-
mental objectives. The wording suggests that there are no conceptual barriers to incorporate the
mitigation hierarchy, including compensation measures, to achieve good ecological status.

Nevertheless, compliance with the two-step assessment related to the mitigation hierarchy
implies practical challenges in the context of the WFD and nutrient offsetting. The two-step as-
sessment requires that compensation is considered only in the second step - after the project is
deemed permissible in the first. However, following the Weser judgment, a project with nutrient
emissions may not be permitted if it risks leading to deterioration, and, thus, nutrient compensa-
tion measures cannot be taken as a second step (Kymenvaara & Eklund 2016, Josefsson 2019). In
contrast to the two-step assessment, a growing body of research holds that compensation
measures should belong to the full set of tools available to achieve good ecological status (Leino &
Belinskij 2018, Suvantola et al. 2018, Josefsson 2019, Soininen et al. 2019).

The mitigation hierarchy serves as a useful tool in the application of compensation as a last
step in the mitigation hierarchy. However, the WFD suggests that compensation should not be
separated from the question of permissibility of a project with nutrient emissions. Therefore,
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nutrient offsetting can also be regarded as an impact mitigation measure that prevents the deteri-
oration of the status of a water body.

In the context of derogation according to article 4(7) of the WFD, the Commission notes that
there is a distinction between mitigation measures and compensation measures undertaken ex
situ (Commission 2009). This distinction is also clearly upheld by article 6(4) in the Habitats Di-
rective, which requires restoring or recreating habitat on a new or enlarged site that is subse-
quently incorporated into the Natura 2000 network. The wording “all practicable steps” under ar-
ticle 4(7) should be widely understood to include all mitigation measures that are technically
feasible, not disproportionately costly and compatible with the new project or new sustainable
human development activity. According to the Commission, mitigation measures may even be car-
ried out in other water bodies, provided their effect occurs in the water body for which article
4(7) is applied (Commission 2009, 2017). Indeed, “all practicable steps” would seem to require
that all measures, including compensation measures, should be fully explored before a derogation
is granted according to article 4(7) WFD (Josefsson 2019, Soininen et al. 2019).

4.2.3 Marine Strategy Framework Directive

The EU Marine Strategy Framework Directive (MSFD) is applicable to marine waters beyond one
nautical mile from the baseline. It requires Member States to achieve good environmental status
in marine waters by 2020 (article 1). Good environmental status is defined by the following quali-
tative descriptors in the MSFD as Annex [: 1) biological diversity, 2) the level of non-indigenous
species introduced by humans, 3) the limits of the populations of all commercially exploited fish
and shellfish, 4) elements of the marine food webs, 5) human-induced eutrophication, 6) sea floor
integrity, 7) alteration of hydrographical conditions, 8) contaminants, 9) contaminants in fish and
seafood, 10) marine litter and 11) introduction of energy, including underwater noise.

For the Baltic Sea, the parties to the Helsinki Convention on the Protection of the Baltic Sea
shall take all appropriate legislative or administrative or other relevant measures to prevent and
eliminate pollution in order to promote the ecological restoration of the Baltic Sea Area and the
preservation of its ecological balance (MSFD, art. 3). According to the Baltic Sea Action Plan, the
Baltic Sea should be unaffected by eutrophication, meaning a return to ‘normal’ levels of oxygen
and algae. The Baltic Sea Action Plan includes the HELCOM Nutrient Reduction Scheme, revised in
2013, which is a regional approach to sharing the burden of nutrient reductions and defining the
country-allocated reduction targets.

In comparison with the WFD’s good status, the MSFD’s objective good environmental status is
more vaguely framed. In addition, it has not been subject to a similar interpretation as the WFD’s
goal of good ecological status by the Weser judgment. It is still unclear what kind of legal charac-
ter the MSFD’s good environmental status has (Kymenvaara & Eklund 2019, Soininen et al. 2019).

According to article 1 of MSFD, Member States shall ‘take the necessary measures’ to achieve
or maintain good environmental status in the marine environment by the year 2020. Taking the
necessary measures is a similar obligation as the obligation on Member States to ‘implement the
necessary measures’ under article 4 in WFD (see above). Along the lines of the discussion above,
taking the necessary measures under article 1 of MSFD appears to include all the steps of the miti-
gation hierarchy, including compensation measures, in connection with environmental permitting
of activities with impacts on marine waters.

4.3 Aland Islands

Activities with nutrient emissions on the Aland Islands are permitted according to the Water Act
(Vattenlag (1996:61) for landskapet Aland) and the Environmental Protection Act
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(Landskapslagen (2008:124) om miljéskydd). These two acts set out the permitting framework
for nutrient emissions stemming from, for example, wastewater plants and aquaculture activities.
Under the Water Act, the government should issue so-called ‘quality norms’ to reduce eu-

trophication (5:4 §). The quality norms function as limit values for the occurrence of a pollutant
such as nutrients. The norms have direct legal consequences in the water area for which they are
established insofar that a new or altered activity may not be authorized if quality norms have not
been issued or if they have not been met (5:9 §). The government has not issued quality norms for
eutrophication, and this has brought a complete stop in the permitting of new activities with nu-
trient emissions. Existing activities have mainly been re-permitted at intervals of ten years since
1997.

The Aland Islands implemented the WFD and the MSFD as a separate chapter to the current
Water Act (Chapter 5). Neither of the Directives are connected to the provisions on environmental
permitting, and the environmental objective of good ecological status does not have legal signifi-
cance in the permitting of activities with nutrient emissions.

Administrative practices of the permitting authority Alands milj6- och hilsoskyddsmyndighet
(AMHM) and case law by the Aland Administrative Court (AFD) demonstrate the complete discon-
nection between permitting and the WFD’s environmental objectives. Even after the Weser judg-
ment, AMHM and AFD disregarded the WFD’s environmental objectives and the administrative
borders of water bodies in the permitting of an aquaculture in a case decided in 2016 (See Alands
forvaltningsdomstols beslut 52/2016, diarienummer 2014/44; AMHM’s decisions 2016-546
AMH-Pn 6/17 and 2016-546 AMH-Pn 5/170f 24 June 2017 and 2014-564 AMH-Pn 2/17 of 15
February 2017).

4.3.1 The ‘improvement surplus’

The prohibition for permitting new or altered activities may be circumvented if it is demonstrated
that an activity does not contribute to increased eutrophication, or if an improvement surplus
(forbattringsoverskott) is used (Water Act 5:9 §). In other words, the Water Act allows operators
to expand and initiate new activities in these situations (5:12 §). The improvement surplus is an
extra improvement of water quality; the consequence of a water quality improvement measure
that ‘creates better water quality than required by the Act’.! Neither the Act nor the government
bill explains what a water quality improvement measure could entail.

So far, all applications to utilize an improvement surplus to expand activities with nutrient
emissions have been rejected. Applications have concerned nutrient uptake by trawling fish spe-
cies subject to fishing quotas in order to reduce the excess of nutrients in waterbodies. The law
requires a ‘direct connection’ between the improvement measure and the surplus (Water Act 5:12
§), and the Alandic government has argued that the environmental benefits of the proposed
measures (trawling) are uncertain, possible beneficial impacts could not be allocated to a specific
water area, and that species subject to quota would have been taken up in any case, which gives
no additional benefit in comparison with the status quo (See Decisions nr 40 (ALR 2011/6672 36
S40) and 41 (ALR 2011/6671 37 S40) of 5 June 2012 and nr 123 (ALR 2015/2211 249 S3). In
general, these cases illustrate challenges related to nutrient offsetting.

4.3.2 The 2016 investigation on a new Water Act

In 2015, the government of the Aland Islands initiated an investigation on the revision of the ex-
isting Water Act. The revision was preceded by two decades of industry requests and political

1 The desired water quality is defined by the Water Act 1:3 §; and Water Decree (Vattenférordning
(2010:93) fér landskapet Aland) Chapter 7.
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pressure for a renewal of the existing legal framework. Initially, the investigation concerned the
provisions on the improvement surplus and correct implementation of the WFD and MSFD, but
once the Weser judgment was given in July 2015 the study expanded to the permitting frame-
work.

A 2016 study on a new Water Act proposes a legal framework connecting the WFD and MSDF
environmental objectives to environmental permitting and a way to utilize compensation
measures in order to make projects permissible (Kymenvaara & Eklund 2016). In line with the
current Water Act, permitting under the proposed act applies to activities with physical pressures
and polluting emissions alike. Both Directives’ (WFD and MSFD) environmental objectives are
specified by means of water quality requirements (vattenkvalitetskrav) that the government must
establish for each water body and for marine waters (48 § and 49 §) to achieve good ecological
status and good environmental status, respectively. While water quality requirements for good
status under WED are legally binding, the local government may choose to adopt water quality re-
quirements for good environmental status under the MSFD as legally binding (obligation of result)
or as benchmarks that should be strived for (obligation of best effort) (47 §).

Permitting under the proposed act is based on the concept of ‘detrimental water impact’ (neg-
ativ vattenpaverkan), which encompasses a range of negative effects on waters and aquatic envi-
ronments (4 §). Along the conclusions of the Weser judgment, the concepts of ‘deterioration of
status’ and ‘jeopardize the environmental objective’ can be found among the types of detrimental
water impacts listed in the proposal (4 §). The established water quality requirements function as
a tool with which the permitting authority evaluates if an activity leads to detrimental impacts
such as deterioration of status of a specific water body.

According to the proposed act, as a starting point, detrimental water impact is forbidden, and
a project may not be authorized if it leads to these negative effects as defined by 4 § (62 §). How-
ever, the study proposes a definition of compensation, which encompasses all measures that off-
set (uppvaga) the detrimental water impact of an activity subject to permit. The proposed act and
its commentary clarify that compensation measures can be undertaken once prevention and miti-
gation measures have been fully considered (60 §) (Kymenvaara & Eklund 2016).

If an activity, despite reasonable? prevention and mitigation measures, may lead to a situation
where a legally binding water quality requirement cannot be met, the operator has three options.
The operator may 1) apply additional mitigation measures (where such are available), 2) utilize
the benefit of a compensation measure or 3) pay a ‘water improvement fee’ for complementary
measures under the programme of measures of the river basin management plan. The comple-
mentary measures are then carried out by the government of the Aland Islands. These measures
(1-3) should ‘clearly improve the possibilities to meet a water quality requirement’ (Kymenvaara
& Eklund 2016). Thus, the proposal incorporates the mitigation hierarchy, but allows compensa-
tion to make the projects permissible.

4.3.3 Compensation measures in the new government bill (2019)

In April 2019, the government of the Aland Islands circulated among the various referee groups a
draft bill on a new Water Act for the Aland Islands. The 2016 investigation provides the overarch-
ing framework for the bill, which follows the logic and structure of the 2016 conclusions as re-
gards compensation.

2 The wording 'reasonable’ means a cost-benefit analysis that applies to general provisions on preven-
tion and mitigation (6 8), location (7 § 1-3 mom.) and BAT or BEP for the branch of activity in question
(10 8).
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In the autumn of 2019, a new version of the draft bill provided amended rules on the concept
of compensation in permitting (Vattenlag for landskapet Aland, version den 22 oktober 2019). In
line with the 2016 study, ‘harmful water impact’ (forsdmrande vattenpéaverkan, 5 §) includes the
concepts of ‘deterioration of status’ and ‘jeopardize attainment of good status’ as well as ‘signifi-
cantly deteriorates good environmental status’ (referring to the MSFD objective) (5 §)3. According
to 47 § of the draft Water Act, an activity may not as such or jointly with other activities lead to a
harmful water impact. Thus, the deterioration of status and jeopardizing good status is prohibited.
However, an activity may be permitted if measures according to 48, 51 or 52 §§ counteract the
harmful water impact.

1) 48 §: Additional mitigation measures

As a first step, the permitting authority may order the operator to undertake additional mitigation
measures if the activity contributes to non-achievement of a water quality requirement, despite
adhering to 6-9 §§, which state the following:

i. 6 8§: Activities should be carried out regarding the environmental objectives, water quality
requirements and sustainable development. The environmental objectives list good eco-
logical status and good environmental status (3 §) and the water quality requirements
specifying these objectives (33 §) per water body/area of marine waters.

ii. 7 §: An activity should be carried out with a knowledge of its environmental impact. The
goal of the activity should be achieved with the least damage or inconvenience for the en-
vironment but without making it impossible to carry out due to costs. This implies a cost-
benefit analysis of preventive measures. Harmful water impact should be avoided; there-
after any remaining damages should be restored (aterstéllas) and lastly compensated.
This codifies the mitigation hierarchy.

iii. 8 §: The location of the activity should be chosen so that the goal of the activity can be
achieved with the least harmful water impact and without unreasonably high costs.

iv. 9 §: An activity should be carried out by applying the best available technology and best
environmental practice.

In other words, despite reasonable prevention and mitigation measures according to 6-9 §§, an
activity may be ordered to take additional mitigation measures to avoid harmful water impacts.
The requirement of reasonableness is expressed in the cost-benefit analysis in both 7 § (preven-
tion) and 8 § (location) as well as 9 § (mitigation according to BAT must be economically possible
to use for the branch of activity in question) (Lagforslag om vattenlag till landskapet Aland, utkast
22 oktober 2019).

According to 12 § of the draft act, the local government may issue in a decree more detailed
provisions specifying BAT/BEP for certain types of activities or the localization of certain activi-
ties in order to increase the possibilities to achieve good status or good environmental status and
prevent harmful water impact according to 4 §. In 13 §, it is stated the government must issue by
means of a decree the maximum allowable emissions of phosphorus and nitrogen for point and
non-point sources such as animal farming, fish farming and wastewater treatment plants. In de-
termining such provisions, the government shall adhere to the agreements with states in the Bal-
tic Sea area that specifies limits for emissions of nutrients, i.e. the HELCOM. Both 12 and 13 §§ aim
to clarify the requirements on activities with nutrient emissions as well as facilitate the work of
the relevant authorities (Lagforslag om vattenlag till landskapet Aland, utkast 22 oktober 2019).

3 Lagférslag om vattenlag till landskapet Aland, utkast 22 oktober 2019.
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2) 51 §: Compensation measures

When additional mitigation measures have been fully considered (51 § of the draft act*), the oper-
ator may utilize the benefit of a compensation measure. The proposed definition of a compensa-
tion measure follows the nature and logic of the 2016 investigation with certain modifications. A
compensation measure should, as such, or jointly with other measures, influence the water status
or environmental status in a way that clearly increases the possibilities to meet a water quality
requirement.

Because the provision is focused on the effect of a compensation measure in the recipient in
question, it allows measures to be performed outside the activity’s impact area (ex situ) provided
that it influences the activity’s impact area in a way that increases the possibilities to meet the wa-
ter quality requirement in the water body in question. The bill specifies that measures may be un-
dertaken in the larger monitoring area to which the water body in question belongs, provided it
has the desired effect in the water body in question.

To be approved as a compensation, a measure must meet certain requirements. It should lead
to along-term benefit (5 §, 2 mom., 1 para.), provide an additional benefit in comparison with a
situation where it would not have been carried out (3 para.) and provide a benefit that may not
have been accounted for in another context (4 para.). The benefit of the measure must be reasona-
ble in relation to the cost and supervision of carrying it out (5 para.). Lastly, the measure must be
authenticated in a reliable manner (6 para.).

The benefit of a compensation measure may be transferred, implying that actors other than
the operator of an activity may undertake compensation measures. The bill reads that the evalua-
tion of a benefit should consider the measure’s significance for the quality elements and harmful
substances according to the water quality requirement for a certain water body. Regarding the ef-
fect of a measure, the assessment is more about an estimation and less about exact science. The
effect must, nevertheless, be sufficiently palpable in order to “clearly increase the possibilities to
meet a water quality requirement” (Lagférslag om vattenlag till landskapet Aland, utkast 22 ok-
tober 2019).

3) 52 §: Improvement surplus

The new draft act allows the use of an improvement surplus, which follows the nature and logic of
the current Water Act. An improvement surplus is defined as an extra improvement of water qual-
ity beyond what is required by the water quality requirements under the proposed Act, and which
creates an additional, lasting improvement, more than what is achieved through compensation.
Thus, despite restrictions and prohibitions in the Act, a new activity or the expansion of existing
operations can be permitted if it is directly connected to the creation of an improvement surplus.

The requirement of a direct connection is unclear. Up to two thirds of the improvement may
be utilized and it can be transferred to be used by another person. As a main rule, it may only be
utilized in the water body where the activity is carried out. Yet, the permitting authority may al-
low an operator to use the improvement surplus in another water body if it is demonstrated that
the measure has created an improvement in the latter water body. The government aims to dele-
gate the powers to legislate in a decree on the documentation required to determine whether an
improvement surplus has been created.

4 The draft act version from October 2019.
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4.4 Sweden

4.4.1 Environmental goals and quality standards

Sweden works for achieving the country’s environmental objectives through its national system of
environmental quality goals (miljokvalitetsmal). The system is governed by the Swedish Environ-
mental Protection Agency (EPA) and engages a range of state and regional actors such as the per-
mitting authorities, which are the regional county boards (ldnsstyrelserna) and the municipalities.

Ecological compensation relates to many of the 16 environmental quality goals such as those
connected to wetlands, lakes and water areas. The goals have no direct legal status and cannot
serve as a legal basis for obligations on private persons or authorities. Rather, they set the politi-
cal direction for the national work on improving the environment and instruct the authorities’
work at a general level. Yet, the goals may be relevant to the application of the law in environmen-
tal permitting, particularly when the rules allow for different interpretations. The goals also indi-
cate the legislator’s view on what constitutes important public interests, and this may be relevant
to the extent to which compensation can be used and required (Michanek & Zetterberg 2017).
One of the environmental quality goals is ‘no eutrophication’, and the relevant quality require-
ments for this goal are specified by the environmental quality standards for good ecological status
under the WFD and good environmental status under the MSFD.

Following the entry into force of the WFD and the MSFD, Sweden incorporated the Directives’
environmental objectives into its national system of environmental quality standards
(miljokvalitetsnormer) under the Environmental Code (1998:808) and its interconnected decrees
and regulations. The environmental quality standards for water derive their normative content
from Annex V of the WFD and apply to each water body, while the descriptors of the MSDF apply
to marine waters.

Previously, the environmental quality standards for water were not considered legally bind-
ing in permitting. Instead, obligations on operators with impact on waters were subject to a cost-
benefit analysis under the Environmental Code 2:7 §. Following an amendment of the Code as of 1
January 2019, they are legally binding insofar that the Code exempts the requirement of reasona-
ble permit conditions (5:4 §, 5:5 §, 2:7 §, see more below).

4.4.2 Permitting and environmental quality standards for water

The main substantive provisions for environmental permit regulations applicable to all activities
including nutrient emissions are found in the 2nd chapter of the Environmental Code. These in-
clude the general rules of consideration (allmdnna hansynsregler) that concern the choice of loca-
tion (6 §), the best available technique (3 §), the obligation to be aware of the activity’s environ-
mental impacts (2 §), the efficient use of resources (5 §) and a cost-benefit analysis
(rimlighetsavvagning) (7 §). Permit regulations (tillstandsvillkor) derive their substantive con-
tents from these general provisions, which constitute the basis of the assessment on permissibil-
ity.

The cost-benefit analysis in 7 § stipulates that application of the general rules of considera-
tion should assess the risk of damage or inconvenience in relation to the impact on human health
and the environment. The assessment should be based on a measure’s ability to prevent or limit
damage or inconvenience and the cost of such a measure. National environmental objectives de-
fined by the parliament should steer the evaluation of a preventive or mitigative measure’s benefit
for human health and the environment (Government bill 1997/98:45). As of 1 January 2019, the
cost-benefit assessment may not lead to permits being authorized if they cause prohibited degra-
dation or put at risk the possibility to reach good water status or potential. The wording of the
provision is derived from the Weser judgment (Government bill 2017/18:234). In relation to non-
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water environmental quality standards, compensation measures may be ordered to meet the re-
quirements (2:7 §).

The consequences of the recent amendments to the Environmental Code mean that only pre-
vention and mitigation measures may be ordered to meet the requirements of environmental
quality standards for the WFD, not compensation measures.® Nevertheless, the law states that all
the necessary conditions to meet the requirements of a water quality standard should be pre-
scribed by authorities in permits given (5:5 §). This could include compensation measures to off-
set nutrient emissions or other nuisance, but this is mentioned only in the bill (Government bill
2017/18:234), not in the Environmental Code. It has been criticized that the Environmental Code
does not specifically mention compensation measures in relation to water environment (Josefsson
2019), that being questionable from the perspective of the WFD wording “necessary measures”
and “all practicable steps” (art. 4(1) and 4(7))

A possibility to compensate

The concepts of ecological compensation and offsetting are not defined by Swedish legislation.
However, the Environmental Code contains certain provisions on compensation measures. While
compensation measures are not related to reaching the water environment quality standards,
compensation or offsetting is applicable to all sorts of environmental damage, including nutrient
emissions in aquatic environments.

According to 16:9 § of the Environmental Code, a permit or dispensation may be combined
with an obligation to carry out or pay for special measures to compensate for an activity’s in-
fringement of a public interest. This is a general provision with a wide area of application that
grants the authority a possibility to oblige a permit holder to take certain measures to counteract
or compensate for environmental damage or intrusion caused by its activity. The provision con-
cerns violations of environmental public interests as well as other types of public interests. A pos-
sibility means that the permitting authority must not require such measures in connection with
each permit or dispensation. The authority should rather perform an assessment of the severity of
the damage caused by the activity in comparison with the benefit that the permit holder can be
expected to gain from the activity (preparatory works of the Environmental Code).

The provision allows the authority to order the payment of economic compensation in lieu of
taking concrete action. The wording of 16:9 § could also be interpreted so that it does not provide
a substantive basis for ordering compensation measures but merely informs the authority on a
possibility to do so. This has caused discussions on the suitable legal basis for compensation
measures (Moksnes et al. 2016).

Compensation in nature protection areas

In relation to nature protection areas (naturreservat) including Natura 2000 areas, 7:7 § of the
Environmental Code allows the authority to grant an exemption or dispensation from regulations
in these areas in case of special reasons. A decision on dispensation may only be granted if the vio-
lation of the value of the nature affected (naturvarde) is reasonably compensated in the protected
area or in another area. In other words, a dispensation from regulations requires special reasons,
and in this case, compensation must be carried out to a reasonable extent. Thus, compensations
are obligatory and are applied also in the case a decision on a protected area is repealed (7:7 §).
The wording ‘reasonable extent’ implies an assessment on reasonable compensation and that the
loss in values of nature need not to be entirely compensated. The provision does not allow eco-
nomic compensation, only concrete measures.

5 The previous wording of 2:7 § enabled compensation measures for all types of environmental quality
standards.
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If the dispensation concerns an activity subject to permit, 16:9 § of the Environmental Code is
applied in parallel. The provision on compensation requirements in 7:7 § is limited to infringe-
ments of natural values in the nature protection area. Compensating infringements of other inter-
ests, such as recreational values in protected areas, are, instead, governed by 16:9 §.

Legal basis for compensatory measures

In environmental permitting, compensation measures could, in theory, be ordered based on the
general rule in 2:3 §, which requires an actor to “perform protective measures, apply limitations
and take other precautionary actions that are required to prevent and counteract damage or in-
convenience to human health or the environment”.

One could argue that “other precautionary actions” to “counteract damage” would include
compensation measures. In this way 2:3 § could be applied in line with the mitigation hierarchy
through ordering compensation measures after assessing permissibility according to the most
suitable location and fully exhausting protective measures and other limitations. However, in this
case compensation measures would not be separated from the issue of permissibility of the activ-
ity. That is not aligned with the mitigation hierarchy, which states that an activity should be as-
sessed in two steps to settle the question on compensation after permissibility.

Yet the preparatory works for 2:3 § state that compensation measures according to 16:9 § or
7:7 § may be ordered if protective measures are not sufficient for permissibility. It would seem to
suggest that the substantive legal basis for compensation measures is not 2:3 §, but 16:9 § or 7:7 §
as the wording protective and precautionary action (skyddsatgarder och forsiktighetsmatt) in 2:3
§ may be considered too narrow to also cover compensation measures (SOU 2017:34).

In view of the above ambiguities, the Swedish Environmental Protection Agency has sug-
gested that the substantive legal basis for compensation measures should be 16:9 § (SOU 2017:34,
Naturvardsverket 2016). In this way, the question on permissibility would be separated from that
on compensation, and permit consideration would be conducted in two steps (SOU 2017:34).

In summary, the effect of compensation measures ordered as a part of the general permit con-
sideration under chapter 2 of the Environmental Code would influence the permissibility of the
activity. This would challenge the correct application of the mitigation hierarchy and an assess-
ment in two steps. Nevertheless, this way of reasoning is not applicable for offsetting nutrients in
aquatic environments. In the case of nutrients, compensations should belong to the full set of tools
to make projects permissible.

4.4.3 Examples of compensations in Sweden

The possibility to require ecological compensations in connection with permitting has been
sparsely used thus far in Sweden. Most compensations carried out have been related to nature
conservation areas. The largest ecological compensations have concerned violations of protected
nature due to railway construction.

Compensation measures as enshrined in the Environmental Code are equally applicable to
land and water areas. In the marine environment the largest case so far was carried out to com-
pensate environmental damage caused by harbour activities. In older water permits, conditions
may refer to ‘compensation measures’ or ‘measures to rectify damages’. Today, these measures
would belong to the category of minimization or prevention measures (as a part of BAT or BEP).
The dividing line between what measures are considered customary measures to prevent and
minimize damage (skyddsatgarder eller forsiktighetsmatt) and what are considered compensa-
tion measures has not been clearly upheld in case law.

In an aquaculture case decided upon in the Land and Environment Court of Appeal, compen-
sation measures were ordered in a permit authorizing fish farming. Despite the reference to 16:9
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§, it is not clear what legal basis the Court used to order the compensation and if/how the mitiga-
tion hierarchy was applied. The compensation was carried out through building wetlands at a
place other than the location of the activity (case law from the Land and Environment Court of Ap-
peal MOD 2005:5).

4.4.4 Study proposes changes to the Environmental Code

According to a 2017 state investigation, a consistent and systematic use of ecological compensa-
tion requires certain clarifications in Swedish law (SOU 2017:34). To this end, the study proposes
the following amendments to the Environmental Code:

i.

ii.

iii.

An obligatory requirement to assess the need of compensation measures. This requires:
a) an amendment of existing provisions on what material should be presented to the au-
thority as a part of the permit application. By adding ‘compensate’ to 6:7 § 2 p., an envi-
ronmental impact assessment should clearly contain a description of the planned
measures that may compensate for significant environmental impact; and b) an addition
to 16:9 § that obliges the authority to assess if special measures for the activity’s (permit
or dispensation) violation of public (environmental) interests should be ordered.

A codification of the mitigation hierarchy and a permit assessment in two steps. As a first
step, the evaluation should consider the location and reasonable prevention and mitiga-
tion measures. If the environmental impact cannot be sufficiently limited in the first step,
compensation measures should not be ordered to make the activity permissible. Instead,
the permit should be rejected in that situation. To this end, a new 8a § is proposed to the
Code’s 2nd chapter. According to the provision, reasonable compensation measures are as-
sessed once the activity is considered permissible, and the compensation should corre-
spond to the violation of the environmental damage / lost natural value. The new 8a § pre-
scribes the following priority order to address the activity’s impact: 1) avoidance, 2)
limitation, 3) restoration and 4) compensation.

A possibility to order compensation measures in connection with permit supervision. An
addition to 22:25 § clarifies that a permit decision or judgement should contain the neces-
sary conditions that are required to avoid, limit, restore and, lastly, compensate for dam-
age or loss. This strengthens the role of the mitigation hierarchy in the permit assessment
and allows the supervisory authority to undertake supervision to ensure that compensa-
tion measures fulfil their intended purpose. Such conditions could also contain infor-
mation on the consequences of not achieving the intended function of effect of such
measures.

Referral round highlights the lack of relevance for aquatic environments

In the referral round, the following statements were provided on the 2017 state investigation:

i

The study’s main focus is on land-based ecosystems with a lack of relevance for compen-
sation in aquatic environments and compensation to achieve good ecological status. In the
light of the conclusions of the Weser judgment, the special prerequisites for compensation
in relation to the environmental quality standards for water and aquatic ecosystems
should be further investigated.®

6 Remissyttrande av Havs- och vattenmyndigheten, 2018-10-02: https://www.rege-
ringen.se/4a8129/contentassets/2528ad4c3b1243ec84dflcedc0el9e48/havs-och-vattenmyndig-
heten.pdf.
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ii.  The relationship between compensation measures in permitting and the measures of the
programme of measures in a river basin management plan require further analysis.’

iii.  Itis generally viewed as important to codify the mitigation hierarchy. However, doubts
have been raised on whether an assessment in two steps is necessary and functional in
contexts other than in Natura 2000 matters. An assessment in two steps would also risk to
further complicate and lengthen permitting procedures.?

iv.  There is a risk of hollowing the provisions on preventive and mitigation measures
(BAT/BEP, location). This could be addressed through the new 2:8a §, which should clarify
the difference between prevention and mitigation to earn a permit on one hand and com-
pensation on the other. The new provision should explicitly state that compensation
measures may not affect the question on an activity’s permissibility.°

4.5 Finland

4.5.1 The legal status of the environmental objectives under the WFD and
MSFD

Finland implemented the WFD by establishing a new framework for river basin management
planning governed by the Act on River Basin Management and Marine Strategy® and the Water
Management Decree.!! The legislation focuses primarily on the procedural aspects of river basin
and marine strategy planning and less on their respective environmental objectives, their legal
effect and their enforcement. The quality elements of ecological status follow the descriptive defi-
nitions of WFD Annex V and are described in a ministerial guidance document, thus not estab-
lished by legislation.

4.5.2 Two types of permits: environmental and water permits

Under Finnish law, an activity with nutrient emissions is typically subject to permits under two
legal acts. According to the Environmental Protection Act, activities causing risk of environmental
pollution require an environmental permit (27 §). Under the Water Act a water management per-
mit is required for activities that come with structural changes to waters (3:2 §), which would in-
clude any type of constructions placed in or close to water. The legal frameworks are procedurally
combined and apply to activity with impacts in all coastal and marine waters.

According to the Environmental Protection Act, an operator must organize its activities so
that pollution of the environment can be prevented. If pollution cannot be completely prevented,
it should be minimized as far as possible (7 §). The general obligations under the Water Act

7 Remissyttrande av Uppsala universitet, 2018-10-04: https://www.regeringen.se/4a8126/conten-
tassets/2528ad4c3b1243ec84dflcedc0el9e48/uppsala-universitet.pdf; The regional water management
authority abstained from commenting on the investigation with reference to the study’s lack of relevance
for implementation of the WFD in Remissyttrande av vattenmyndigheten for Sodra Ostersjons vat-
tendistrikt: https://www.regeringen.se/4a8105/contentassets/2528ad4c3b1243ec84dflcedcOel9e48/vat-
tenmyndigheten-for-sodra-ostersjons-vattendistrikt.pdf.

8 Remissyttrande av Mark- och miljddomstolen Nacka tingsratt, 2018-08-31: https://www.rege-
ringen.se/4a8107/contentassets/2528ad4c3b1243ec84dflcedc0e19e48/mark--och-miljodomstolen-
nacka-tingsratt.pdf; Remissyttrande av Vattenfall AB, 2018-10-03: https://www.rege-
ringen.se/4a8126/contentassets/2528ad4c3b1243ec84dflcedc0el9e48/vattenfall.pdf.

9 Remissyttrande av Havs- och vattenmyndigheten.

10 Laki vesienhoidon ja merenhoidon jarjestamisesta 1299/2004.

11 Valtioneuvoston asetus vesienhoidon jarjestamisesta 1040/2006.
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require that projects use water resources so that public and private interests are not violated in a
way that may be avoided if the purpose of the project can be achieved without unreasonable cost
increase in relation to the total costs and the damage caused (2:7 §).

Both acts appear to incorporate the first two steps of the mitigation hierarchy. However, nei-
ther of them defines the last step of the mitigation hierarchy. They do not contain provisions that
explicitly allow an operator to compensate environmental pollution or the harm caused on public
and private interests.

4.5.3 WFD and MSFD environmental objectives in permitting

The binding character of the WFD’s environmental objectives is not reflected in Finnish legisla-
tion. The conclusions of the Weser judgment significantly deviate from the presumptions about
the nature of the WFD framework and its environmental objectives when the Directive was imple-
mented in Finland. At the time, it was considered a planning instrument for good water status
without a direct legal effect on other decision-making (Government bill 120/2004, Constitutional
Law Committee statement 45/2004). The Act on River Basin Management and Marine Strategy as
well as the Environmental Protection Act and Water Act stipulate that the river basin manage-
ment plans (which include the environmental objectives) must be ‘taken into account’ within deci-
sion-making, including permitting.

As a main rule, an environmental permit is granted if the project does not cause health hazard
or significant pollution of the environment (Environmental Protection Act 49 §). A water manage-
ment permit is granted if the benefits to public and private interests outweigh the harm to these
interests (Water Act 3:4 §). An authority or court must rely on these provisions of sectoral legisla-
tion to refuse a permit to an activity that may cause deterioration or jeopardize the WFD environ-
mental objectives.

Both Acts emphasize the assessment of a project’s local impacts as well as the possibilities of
preventing and mitigating such impacts by means of permit conditions. This includes an assess-
ment on how the project impacts a recipient water body. By taking the river basin management
plans into account in the permitting of a project, the assessment could also consider the impacts of
other activities on the receiving water body (Suvantola et al. 2018). In theory, this could allow the
use of compensation measures carried out at another location (ex situ) that have an impact on the
water body at issue. However, in practice, the time lag/shift and uncertainties of the effect of com-
pensation measures as well as widening the assessment in general would seem to be challenges
for the permit consideration.

4.5.4 Compensations in aquatic environments

Thus far, the Weser judgment has not led to any amendments of the Finnish legislation although a
study funded by the Government points to the need of strengthening the role of environmental
objectives in permitting (Belinskij et al. 2018b). Currently, the substantive legal basis for the deci-
sions derives from sectoral legislation, but the environmental objectives have an important role in
environmental and water permit decision-making when interpreting the provisions of the Envi-
ronmental Protection Act and Water Act.

The Finnish Supreme Administrative Court has given the WFD environmental objectives a sig-
nificant role in permitting in line with the conclusions of the Weser judgment (SAC 2014:176;
14.2.2018 t. 608; 20.8.2010 t. 186; 2017:87; 31.3.2017 t. 1484). Lately, this was confirmed in De-
cember 2019 through the so-called Finnpulp case (SAC 2019:166). In Finnpulp, an exceptionally
large biomass plant did not receive a permit because it would have been at risk of deteriorating
the quality element “phytoplankton” in the water body in question. The decision of the Supreme
Administrative Court was based on the Environmental Protection Act, but its interpretation
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followed the Weser judgment. Thus, it can be stated that in practice the environmental objectives
of the WFD are legally binding in Finland although this is not reflected in national legislation.

Against this background and very limited possibilities to derogate from the environmental
objectives, compensation measures have been presented as a potential way to reconcile new pro-
jects with the WFD environmental objectives (Leino & Belinskij 2018, Suvantola et al. 2018, Soin-
inen et al. 2019). Compensation measures could offset nutrient emissions and thus allow the au-
thorization of a new project without a derogation from the environmental objectives (Soininen et
al. 2019). However, the main legal constraint for ordering compensation measures is that legisla-
tion does not contain any explicit provision on them (Suvantola et al. 2018).

4.5.5 Discussions on development of Finnish law

Incorporating the possibility to use compensation measures in Finnish permitting legislation has
been increasingly discussed in legal literature and research reports, particularly after the Weser
judgment (Leino & Belinskij 2018, Suvantola et al. 2018, Soininen et al. 2019). A study from 2018
suggests that the programme of measures of the river basin management plan would offer an ex-
isting planning system to consider compensation measures. The programme of measures is devel-
oped for a river basin district or its part, and the need and effect of compensation measures could
be assessed for the whole area concerned. This type of approach could create the prerequisites for
approving projects with the help of compensation measures undertaken outside the project area
(ex situ) but affecting the same water body (Leino & Belinskij 2018). River management planning
would also allow the 6-year river basin management cycle for the compensation measures of the
environmental impacts of new projects (Suvantola et al. 2018).

Wide and systematic use of compensation in connection with environmental permitting
would also require amendments to the relevant acts (Leino & Belinskij 2018, Suvantola et al.
2018). Compensation measures and their use in relation to the WFD environmental objectives
should be defined in the Environmental Protection Act and Water Act (Leino & Belinskij 2018).

4.6 U.S. example

4.6.1 Permit system

The federal Clean Water Act®? establishes a basic structure for water quality standards and water
pollution control in the USA. Its objective is to restore and maintain the chemical, physical and bi-
ological integrity of the Nation’s waters (Sec. 101(a)). The Act requires a permit to discharge any
pollutant from a point source into surface waters. Industrial, municipal and other facilities must
obtain permits if their discharges go directly to surface waters.

The Act delegates permitting responsibility to the states. The states must also adopt water
quality standards for lakes, streams and estuaries. These standards are expressed as maximum
allowable concentrations of pollutants to assure that they do not impair the designated uses of the
waters (Sec. 303(c)). Water quality standards must also include a so-called anti-degradation pol-
icy (Sec. 303(d)), which sets a level of water quality protection to prevent degradation. Yet, the
Clean Water Act has been criticized for insufficient focus on anti-degradation. The lack of a

12 The Federal Water Pollution Control Act 33 U.S.C. §1251 et seq. (1972) as amended through P.L.
107-303, November 27, 2002.
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common definition of degradation and inconsistent design and enforcement across the states lead
to ambiguities and irregularities in the case of anti-degradation (Glicksman & Zellmer 2013).23

When a water body does not meet its water quality standard, a state shall list the water as im-
paired or in danger of becoming impaired (Sec. 303(d)(1)(A)-(C)). For such waterbodies, states
calculate and allocate Total Maximum Daily Loads (TMDLs), which establish the maximum
amount, i.e. quantity of a pollutant allowed in a water body. The TMDL serves as a planning tool
for meeting the approved water quality standards. In the TMDL, the state allocates the daily load
of nutrients among the various point sources and non-point sources within that area. Point
sources receive a waste load allocation (WLA) and unregulated non-point sources a load alloca-
tion (LA).*

Permits for point sources are issued through the federal Environmental Protection Agency’s
(EPA) national pollutant permit programme.* These are, for example, wastewater treatment
plants, certain storm water discharges and animal feeding operations. WLAs are implemented
through this permit system, and the point sources are controlled by means of effluent limits in
permits for such point sources (Sec. 402). The effluent limits must be “consistent with the as-
sumptions and requirements” of WLAs in the TMDLs.*® The revision of a permit’s effluent limita-
tion based on a TMLD must also be consistent with an anti-degradation policy established under
the Clean Water Act by the state in question (Sec. 303(d)).

The EPA, which also administers implementation of the Clean Water Act, is obliged to develop
programmes for preventing, reducing or eliminating the pollution of surface waters (Sec. 102(a)).
The EPA supports, for example, the use of water quality trading and offsets of nutrients to meet
the requirements of the Clean Water Act, such as the TMDLs for phosphorus and nitrogen.” Mar-
ket-based mechanisms such as nutrient trading and offsets allow a permit holder to comply with
an effluent limitation in a pollutant permit.

The Chesapeake Bay nutrient trading scheme

In December 2010, the states of Delaware, Maryland, New York, Pennsylvania, Virginia, West Vir-
ginia and the District of Columbia entered an agreement with the federal EPA to establish a TMDL
for the Chesapeake Bay under Section 303(d) of the Clean Water Act. The TMDL identifies the nec-
essary pollution reductions across the jurisdictions. Essentially, it is a comprehensive “pollution
diet” with limits for nitrogen, phosphorus and sediment to meet the water quality standards in the
Bay. The seven jurisdictions are allocated a share of the total yearly limit.*® The TMDL is designed

13 The EPA regulations require states to adopt anti-degradation policies protecting water quality to 1)
maintain existing uses, 2) support recreation and propagation of fish and wildlife unless a lower water
quality is necessary to accommodate important economic and social development and 3) maintain wa-
ter resources of exceptional recreational and ecological significance.

14 Agricultural runoffs are exempted from permitting according to Sec. 502(4) of the Clean Water Act.
15 The Environmental Protection Agency, Overview of Identifying and Restoring Impaired Waters under
Section 303(d) of the Clean Water Act: https://www.epa.gov/tmdl/overview-identifying-and-restoring-im-
paired-waters-under-section-303d-cwa (accessed 8 November 2019).

16 The Environmental Protection Agency, Overview of Total Maximum Daily Loads (TMDLSs):
https://lwww.epa.gov/tmdl/overview-total-maximum-daily-loads-tmdls (accessed 8 November 2019).

17 The Environmental Protection Agency, Collaborative Approaches to Reducing Excess Nutrients:
https://lwww.epa.gov/nutrient-policy-data/collaborative-approaches-reducing-excess-nutrients#creating
(accessed 8 November 2019)

18 The total yearly limit is 185.9 million pounds of nitrogen, 12.5 million pounds of phosphorus and 6.45
billion pounds of sediment per year, which means a 25 percent reduction in nitrogen, 24 percent reduc-
tion in phosphorus and 20 percent reduction in sediment.
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to ensure that all pollution control measures required to fully restore the Chesapeake Bay are in
place by 2025, with at least 60 percent of the necessary actions completed by 2017.%°

As a policy instrument, the TMDL is primarily an “informational tool”, which requires imple-
mentation by federally regulated point sources (pollution permits), state or local plans for point
and non-point source pollutant reduction, to meet the water quality standards.?° The TMDL's im-
plementation plans detail how and when the seven jurisdictions will meet the pollution alloca-
tions.

When the TMDL does not account for new or increased loadings of nutrients, a jurisdiction
may accommodate such loadings only through offsets necessary to meet the TMDL and applicable
water quality standards in the Chesapeake Bay. The offsets must be additional to reductions al-
ready needed to meet the allocations in the TMDL.

The Nutrient Credit Exchange Program in Virginia

Ahead of the 2010 Chesapeake Bay TMDL, the Chesapeake Bay Watershed Nutrient Credit Ex-
change Program authorized nutrient trading in Virginia’s portion of the Bay in 2005.?* As a main
rule, the legislation allows a regulated point source permit (e.g. a wastewater treatment plant) to
either purchase credits? or upgrade technology processes on-site to comply with permit regula-
tions.

However, existing and new or expanding point sources are treated differently. If an existing
point source’s discharge exceeds its WLA (allocated under the TMDL), it must seek credits from
another point source within the same river basin. Only if no such credits are available, a point
source may pay a per pound fee to an offset fund administered by the state. Existing point sources
must exhaust all available nutrient point source credits before turning to the fund, even if the fund
is cheaper. New or expanding point sources must offset all its new nutrient loads through the fol-
lowing sequential offsetting hierarchy. First, such permit holders must purchase WLAs or credits
from an existing point source or, second, fund measures reducing nutrients?® from non-point
sources. Third, a permit holder must fund nutrient reductions by other means approved by Vir-
ginia’s competent authority. The fourth option is to purchase credits from the offset fund.

Legislators anticipated that this type of regulatory context, with uncontrolled non-point
sources (typically farmers) and regulated point sources (permit holders), would spur the demand
for farmers’ non-point source credits. Permit holders were expected to pay for such credits if
prices were lower than reducing nutrients through on-site technology.

Yet, the expectation did not materialize. A weak demand for non-point source credits may be
explained by a complex permitting structure and multiple regulatory requirements (Stephenson &
Shabman 2017). Another issue is the so-called “severance costs”, i.e. costs associated with defin-
ing, enforcing and transacting a commodity, the nutrient credit. The complexity involved in calcu-
lating reductions to create a credit, in combination with the regulatory complexity of pollution
control laws, creates high severance costs for nutrient credits. This may negatively impact institu-
tional credibility and trust (Pappas & Flatt 2018). Permit holders have tended to prefer on-site
technology compliance instead of nutrient trading.

19 The Chesapeake Bay Total Maximum Daily Load for Nitrogen, Phosphorus and Sediment, Section 1,
December 29, 2010.

20 Ibid., p. 48.

21 Article 4.02 of the Code of Virginia established the Chesapeake Bay Watershed Nutrient Credit Ex-
change Program in September 2006: https://www.deq.virginia.gov/Portals/0/DEQ/Water/PollutionDis-
chargeElimination/GM07-2008.CB_Watershed_Facilities_Permitting-Amd-2.pdf (accessed 8 January
2020).

22 A nitrogen and phosphorus credit is defined as an annual one pound (0.454 kg) reduction.

23 These are often voluntary adoption of agricultural conservation practices called best management
practices or BMPs, Virginia Department of Environmental Quality.
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5 Ecological aspects in developing nutrient
offsetting in the Northern Baltic Sea

The successful realization of nutrient offsetting to reduce human impacts requires solid and spe-
cific understanding of the ecosystem and its components and functions. The Baltic Sea is a globally
unique brackish water ecosystem with its environmental gradients and unique species composi-
tion. This means that the usability of offsetting measures used outside or even within the Baltic
Sea region must be carefully assessed case by case before they are taken into local operative use.
Furthermore, each case is unique, so assessing environmental impacts and potential for offsetting
should be project-specific and include a thorough use of the mitigation hierarchy. Relevant moni-
toring measures need to be developed to assess the success of planned and executed compensa-
tion measures.

5.1 Nutrient offsetting in the marine ecosystem

In order to achieve the targets set by the MSFD, WFD and the HELCOM Baltic Sea Action Plan,
there may currently exist limitations in developing human activities which directly contribute to
eutrophication of the Baltic Sea. Deteriorating the ecological status of water bodies is not allowed,
and therefore activities resulting in an increase in the nutrient content of the seawater are re-
stricted. Removing nutrients from the ecosystem through locally tailored nutrient offsetting
measures at sea or with a combination of land- and sea-based measures can provide a possibility
to develop human activities at coastal regions and offset the harmful impacts human activities
cause for the coastal and marine ecosystem in the Northern Baltic Sea.

The removal of nutrients from an ecosystem must be well-planned and based on adequate
measures, which, in turn, must be based on reliable data and long-term monitoring of the effec-
tiveness of the chosen measures. Planning and executing efficient nutrient offsets requires com-
prehensive knowledge on the locally prevailing physical and chemical parameters as well as ma-
rine ecosystem components. This is necessary because otherwise local environmental conditions
cannot be taken into account sufficiently. The data on the physical and chemical parameters of the
area is needed, for example, on bathymetry, currents, water quality parameters and ecosystem
components such as food web structure and its functioning groups. Furthermore, for some
measures, information on potential hazards, like the presence of heavy metals in the sediment or
cyanobacterial toxins in the water column, are also required. Existing knowledge can be inquired
from the environmental authorities, but in most cases supplementary field inventories are needed
to achieve all necessary data needed for planning a successful compensation procedure.

To reach the target level of nutrient offsetting, a high enough quantity of nutrients must be
removed from the ecosystem. In practice, the impacts of the offsetting measures must be adequate
both spatially and temporally. Spatial in this context means that nutrient removal must be tar-
geted to an area that is ecologically but also through WFD legislation directly linked to the area
receiving the nutrient input from the planned human activities. The temporal aspect of measures
means that the nutrient offsetting must occur before or at the same time as the planned nutrient
increase, otherwise there will be an interim or, if the offsetting fails, a permanent increase in nu-
trient load at the target area.
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5.1.1 Ecological compensation in the marine ecosystem

The main goal for ecological compensation is to offset biodiversity losses caused by human activi-
ties. The possibility to develop ecological compensation in the Northern Baltic Sea as well as the
potential for biodiversity offsets of natural habitats in Finland have been studied already to some
extent (Kostamo et al. 2018, Raunio et al. 2018, respectively). These reports conclude that by
carefully developing and implementing compensation measures it is possible to offset the ecologi-
cally harmful impacts of human activities in the coastal and marine areas of the Northern Baltic
Sea. However, applying ecological compensation sustainably both in terrestrial and marine envi-
ronments requires still more research and pilot studies, e.g. in developing metrics for calculating
ecological losses and gains, in practical, effective and implementable ecological restoration or re-
mediation measures, and in monitoring. Measures that reduce nutrients and are potential nutrient
offsets could be included in an ecological compensation if they aid in achieving the set biodiversity
targets. For example, the reduction of excess nutrients can improve water quality and water
transparency, which in turn can result in successful establishment or restoration of valuable sea-
bed habitats.

5.1.2 Trade-offs and synergies between nutrient and ecological
compensations

Reducing the amount of nutrients from the marine environment may provide a possibility to also
produce ecological improvements that could be considered ecological (biodiversity) offsets. The
execution of these simultaneously requires an ecological offset specific approach along with nutri-
ent offsetting. In practice this means that the measures must be assessed both through the nutri-
ent and ecological offsetting frameworks, i.e. measures need to be assessed on their nutrient off-
setting capacity but also on their ecological impacts. Furthermore, since the targeted direct effect