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Abstract
This report comprises part of the output from REFRESH WP6, Task 6.3 (Scoping the solutions). It
corresponds to Deliverable 6.8: Workshop proceedings on collaborative scoping of solutions, VansjøHobøl Catchment, Norway.
In the Vansjø-Hobøl (Morsa) catchment, solutions for improving the water quality have been
discussed and assessed for many years, and several different measures have been implemented over
the course of the last decade. Inviting stakeholders to further discuss these issues was considered to
be counter-productive. This conclusion was reached in cooperation with key stakeholders, such as the
Morsa River Basin District Organisation.
Thus, the main topic of the Morsa workshop was to discuss changing the water level regulations of
the lake; an issue that has been debated for many years. Influential stakeholder groups have held
diverse opinions on this issue, identifying different needs and a thorough discussion of this topic was
therefore deemed highly relevant, both for the managers and for the project.
The workshop was held in cooperation with the Morsa River Basin District Organisation. A key
objective was to ensure that all relevant stakeholders were invited, and that they were able to
express their needs and concerns freely. An adapted version of the so-called Building Block Method
was used for this purpose, and proved to be successful.
Altogether 26 stakeholder participants attended the workshop. The main outcome was a
recommendation for a new regulation scheme for the lake. The main elements of this in comparison
with the former scheme were that i) a steady water flow from the lake during summer should be
ensured, ii) water levels during winter should be reduced, and iii) the maximum permitted water level
should be reduced. At a hearing meeting in August 2011 most participants indicated that, although
they would have liked to see small adjustments according to their particular interests, they were, in
general, satisfied with the outcome, not least since they realised that there were many other
interests to consider.
With regard to stakeholder engagement in general, several lessons emerge from this process. It is
clear that stakeholders can be encouraged to attend such workshops when the topic is of personal
interest to them as long as relatively few similar meetings on the same topic have been held. This is
supported by the fact that significantly fewer stakeholders attended a subsequent hearing meeting in
August than the discussion meeting in March. The workshop in March functioned well, not least
because the participants were divided into groups and given clear instructions both before and
during the workshop as to the expected outcome from the group-works. It also appears to have been
important that some general workshop rules were set, (e.g. that no participant could criticize any
other participant’s needs) and that the groups were led by ‘neutral’ persons with no vested interests.
Thorough preparations before the workshop were necessary, including briefing of group leaders,
sending out easily understandable information to participants, and preparing introduction speeches.
Although not done in this instance, it was felt that written evaluation forms of the workshop would
have provided useful information as to how the organisation of such events could be improved in the
future.
This is a publically available deliverable. The target audience includes members of the REFRESH
consortium, stakeholders in the Vansjø-Hobøl (Morsa) catchment, scientists and managers interested
in adaptation measures for freshwaters and, more broadly, those involved in engagement activities
between scientists, managers, land owners etc. with freshwater interests.
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1. Introduction
The Refresh Project and Work Package 6, Task 3
The Refresh Project (Adaptive Strategies to Mitigate the Impacts of Climate Change on European
Freshwater Ecosystems) is a four-year long project (2010-2013) financed by the EU FP7 Programme
and lead by University College London.
The key objective of REFRESH is to develop a framework that will enable water managers to design
cost-effective restoration programmes for freshwater ecosystems. This will account for the expected
future impacts of climate change and land-use change in the context of the Water Framework and
Habitats Directives. REFRESH will evaluate a series of specific adaptive measures that might be taken
to minimise adverse consequences of climate change on freshwater quantity, quality and
biodiversity. The project is divided into seven work packages (WPs).
The Refresh Project’s WP6 deals with “cost effective adaptation, mitigation and restoration of
wetlands and drainage basins in response to climate change and compliance with European
policies”. Stakeholder participation is important in this WP. Task 3 of WP6 reads:
Scoping the solutions:
 Scope out the possible mitigating, adaptive and restoration options collaboratively with local
stakeholders that might enable compliance with WFD and HD obligations to be achieved
 Review options for the full range of broadly feasible land and water management
adjustment strategies
 Feed to different stakeholders, by means of collaborative workshops, the findings from the
intensive bio-physical sciences investigations (WP2-4) and the modelled outputs of WP5 to
local stakeholders to enable expert and lay knowledge to be explored in a workshop setting,
with a view to co-constructing possible adaptive solutions
 Identify the principal potential remediating strategies to deliver compliance for each subcatchment and review any published evidence on costs of compliance

Mitigation measures in the Morsa Catchment
In the Vansjø-Hobøl (Morsa) catchment, several mitigation measures have already been agreed
upon and set into operation. These include agricultural measures to reduce soil and nutrient losses,
as well as measures to reduce sewage from scattered dwellings (Skarbøvik and Bechman 2010). The
forthcoming Refresh deliverables on cost-effect analyses from sub-catchments (in prep) will also give
detailed descriptions of these measures and their assumed impacts, but an overview of measures in
the entire catchment is given in Section 3 of this report (Identification and implementation of
measures since 2000). Table 1, below, gives an overview of the different measures that have been
discussed and implemented in the Morsa catchment.
Since many of these measures have not only been discussed with stakeholders for many years, but
also been implemented for a decade, it was assumed that it would be difficult to engage
stakeholders to discuss these again. Representatives from the river basin authorities also expressed
that it was not desirable to revisit old discussions, as this could have resulted in reduced motivation
amongst the local stakeholders to effectuate the measures. Thus, the mitigation measure discussed
in this workshop is therefore one of a limited set of remaining mitigation options in the catchment.
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Table 1. Overview of measures implemented in the Morsa Catchment. For further details, see
Section 3 of this report.
Agricultural measures
Measures at field scale:
a) Reduced tillage or tillage in the spring
instead of during autumn
b) Grass-covered waterways
c) Improved drainage systems
d) Cover crops /catch crops
e) Improved fertiliser practices
f) Securing areas that are particularly prone to
erosion (also areas with high risk of flooding)

Comments
Of these measures, a) and e) have been implemented
at a larger scale. The other measures have also been
implemented but with less monitoring of degree of
implementation and effect. Cover crops in vegetable
fields proved to be less effective than anticipated, so
1
this measure has not been advocated further .

Measures between the fields and the water bodies
a) Sedimentation ponds
b) Buffer strips

Altogether 370 vegetation zones and 45
sedimentation ponds have been established in the
catchment.

In-stream/in-lake measures:

Comments

a)

Protection works against erosion and
flooding along the river channels
b) Moving the outlet of River Hobølelva from
one lake basin (Storefjorden) to another
(Vanemfjorden)
c) Targeted fishing of large pike (in order to
increase the amount of plankton-eating fish)
d) Changed water level fluctuations

Of these, (a) has been implemented at small scale in
River Hobølelva, (b) has not been implemented as
this may have caused a deterioration of the eastern
lake basin (Storefjorden); c) has been implemented
and d) is the measure that is debated in this report.

Measures to reduce sewage effluents
a) Improved sewage solutions from scattered
dwellings
b) Improved
solutions
from
municipal
treatment plants (mainly involves the
closing down of old and small MTPs and
moving the sewage out of the catchment to
larger MTPs)

Comments
According to the Morsa River Basin District
Organisation, the improvement of sewage solutions
both from scattered dwellings and municipal
treatment plants are proceeding as planned, and
there are, to date, not many larger works remaining.

The purpose of the stakeholder workshops
Two workshops have been held on this Norwegian case catchment. The first, in March 2011, was a
large workshop with as many stakeholder groups as possible, where the measure regarding water
level fluctuations in Lake Vansjø was discussed. The second, in August 2011, was attended only by
management representatives, and concerned the effects of climate change, land use change, and
subsequent needs for new or additional measures in the catchment. This report is concentrating on
the March workshop, but a short resume of the August workshop is also given below.
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Marianne Bechmann, pers.comm.
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The purpose of the workshop on the mitigation measure ‘lake water level fluctuations’,
March 2011
This report gives a presentation of the stakeholder workshop held in Norway on March 2nd 2011,
concerning a specific mitigation measure to improve the water quality of Lake Vansjø. The workshop
was organised by Bioforsk and financed by the Morsa River Basin District Organisation and the
Refresh Project. NIVA was also participating in the workshop.
The main purpose of the workshop was to involve stakeholders in the discussion of a measure that is
believed to improve the water quality of the lake, i.e. a change in the operation scheme of the dam
at the outlet of the lake. This measure will have impacts not only on environmental issues but also
on different stakeholder groups. A major purpose of the workshop was to involve as many users as
possible that will be affected by this measure; and to give them ample time to air their views and
concerns regarding this measure.
The purpose and contents of an additional workshop on climate and land use changes,
August 2011
An additional workshop was held in August 2011. The purpose was to discuss climate and land use
changes in the Morsa Catchment in the future, as well as subsequent needs for additional mitigation
measures. After discussions with local and regional management, it was decided that only
management representatives would participate in this workshop. The issue is complex, involves
discussions of scenarios that are not known but merely probable, and it was felt that more thorough
discussions could be done with fewer participants. There was also a fear that some stakeholders
could have become de-motivated to continue to carry out measures in the future if they got the
impression that effects of climate change can mask their present efforts. Participants at the
workshop therefore included representatives from regional and local management2, as well as
scientists from Bioforsk and NIVA.
The workshop started with a brainstorming on drivers, and four main drivers were suggested:
1. Need for increased food production
2. Need for more renewable energy
3. Increased population in the catchment area
4. Increased focus on the goals in the EU Water Framework Directive (WFD)
These drivers were then discussed based on the present climate. Based on this discussion, two
storylines were developed for 50 years from now:
 Storyline 1: Worst-case scenario for the water bodies/the environment (increased food
production, increased population, and bad environmental management).
 Storyline 2: Best-case scenario for the water bodies/the environment (environmentallysound management, including management of agriculture, settlements, sewage systems,
etc.)
Next, the climate change issue was introduced. Preliminary climate change scenarios were
presented, cf. Figure 1. The discussion now focused on the effects of the predicted CC on agriculture
and on land use in general, for both of the two storylines above. Finally, the need for more
mitigation measures was discussed.

2

County Governor’s Environment Division; County Governor’s Agricultural Division; Morsa River Basin District
Organisation.
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At the end of the workshop, the participants expressed that this kind of discussion was very useful,
and that they had not participated in similar discussions before, at least not in such a systematic
way. They also expressed a wish for more workshops in the future, e.g. when Refresh has more
results from the modelling activities. In fact, they expressed a wish to function as a sort of reference
group for the project, which was seen by the scientists as a sign that the workshop was successful,
and that Refresh’s results will be useful for the water resources managers in the region. The results
of this workshop are now used as a basis for the scenarios used to model the catchment in the
Refresh project.
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Figure 1. Preliminary assessment of climate change effects in the Morsa Catchment, shown as
changes in precipitation per month. Developed by J. Starrfeldt, NIVA.

2. Identification of Pressures
Based on the general knowledge of the catchment and the three river basin abatement
plans/reports that have been made (Solheim et al. 2001; Blankenberg et al. 2008; and Øygarden et al
2010), the main pressure of the Vansjø-Hobøl Catchment is an overloading of nutrients. This has
resulted in severe blooms of toxic blue-green algae, especially in the years following a major flood in
2000. Figure 2 gives a map of the catchment. The catchment is 690 km2 of which 15 % or about 102
km2 is cultivated land.
The main reason for the nutrient pressures is believed to be runoff from agricultural fields and
untreated sewage. In addition, the soils in this area are naturally rich in apatite-phosphorus. This
means that increased erosion will affect the nutrient loadings of this catchment.
Flooding is also a problem in this catchment since this will lead to increased nutrient inputs to the
lake, both from riverine erosion, flooded fields and flooded sewage treatment plants. The severe
problems with harmful algae growths started after a major flood in autumn 2000. The lake is
dammed near the sea, and the narrow strait leading down to the dam is a bottleneck when the
catchment is flooded.
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Finally, the present regulation scheme of the lake can result in stagnant waters for long periods
during summertime, which may increase the problems with algae growth.
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Figure 2. Map of the catchment, with a more detailed map on Lake Vansjø, the dam at Moss and the
River Mosseelva (Morsa).

3. Identification and implementation of measures since 2000
In the 2001 abatement plan (Solheim et al. 2001), several measures were suggested for this
watershed. In the following decade these measures have been discussed in meetings with
stakeholders and most have already been implemented. This will also be further elaborated in the
CEA analysis of the selected sub-catchments (Deliverable 6.15). In 2008, an analysis was done of the
amount and effect of implemented measures between 2000 and 2006. In addition to this, new data
has been collected up to and including 2009, and are presented in this report. In the sub-catchment
area of western Lake Vansjø, some measures have been intensified after 2004, and Bechmann and
Øgaard (2012) have analysed these measures and their probable effects in some selected streams.
This work is also briefly referred to in this section.
The analyses of these measures have been done based on Morsa’s eleven sub-catchments, a map of
these is given in Figure 3.
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Figure 3. Map of the catchment with the different sub-catchments and their names. The subcatchment denominated as ‘western Vansjø’ consists of Vanemfjorden and Mosseelva combined.

Measures against agricultural runoff
Measures to reduce agricultural runoff can be divided into measures in the field that in general need
to be implemented each year, and measures between the field and the water bodies, that are of a
more technical character, developed once but needing maintenance.
Measures on the fields
The following measures on the fields were identified in 2001 (Solheim et al., 2001):







Reduced tillage or tillage in the spring instead of during autumn
Grass-covered waterways
Improved drainage systems
Cover crops /catch crops
Improved fertiliser practices
Securing areas that are particularly prone to erosion (also areas with high risk of flooding)

Some of these measures proved to be less effective than anticipated, and have not been further
advocated. This includes in particular cover crops in vegetable fields (Bechmann, pers. comm.).
Table 2 shows the change in land use in agricultural land for the Morsa catchment between 2000
and 2009. Whereas autumn ploughing decreased significantly, spring ploughing and drilling
increased.
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Table 2. Changes in land use in cultivated areas in the Morsa Catchment from 2000 to 2009.
Change since
2000*
Area
(daa)

2000

2009

Meadow
Winter wheat, direct drilling
Winter wheat light autumn harrowing
Winter wheat autumn ploughing
Autumn ploughing (drilling in spring)

Area
(daa)
5 254
0
0
0
69 105

Area
(daa)
7 420
156
9 744
13 461
15 896

Light autumn harrowing (drilling in spring)

1 128

6 144

5 016

Onion and root vegetables

2 473

2 781

308

Permanent pasture/grass production

7 494

796

-6 698

Potato

1 547

1 286

-261

No autumn tillage, spring ploughing and drilling

15 839

45 155

29 316

Land use

2 166
156
9 744
13 461
-53 209

*Positive number: increase.

In terms of reduced tillage or tillage in the spring instead of during autumn, Table 3 shows the
assumed (modelled) effect of the measures related to changes in agricultural land use from 2000 to
2006 (from Blankenberg et al. 2008).
Table 3. TP-losses in the different sub-catchments of Morsa in 2000 and 2006 due to changes in
land use (see Table 2 for an overview of the specific land use changes).
Sub-catchment

P-losses in 2000
(kg/yr)

P-losses in 2006
(kg/yr)

Reductions from 2000 to
2006 (kg/yr)

Langen

119

92

27

Mjær

479

503

-24

River Hobølelva – upper part

4085

2468

1617

River Kråkstadelva

3104

1912

1192

River Hobølelva – lower part

1280

923

357

Rivers Mørkelva and Veidalselva

781

590

191

River Svinna

1281

952

329

Lake Storefjorden

460

427

33

Western Vansjø

650

623

27

River Mosseelva

28

30

-2

12.2

8.5

3.7

Total modelled losses in tons

In terms of reduced P-fertilising, the regulations changed in Norway to less P-levels in the fertilisers
in 2007. Thus, this measure has been implemented all over Norway. In addition, however, a project
to reduce fertiliser use was carried out in the agricultural land draining to Western Vansjø already
from 2005/06 onwards. Bechmann and Øgaard (2012) give more information on the project and its
organisation and results. Table 4 shows the results of advocating reduced P-fertilising in five small
catchments since 2004. There was a significant reduction of fertiliser use in the catchment area of
these creeks from 2004 to 2010.
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Table 4. Amount of fertiliser used per ha of land in the catchments of five small creeks draining to
western Vansjø. Derived from Bechmann and Øgaard 2012.
Catchment

2004

2007

Augerød
Guthus
Sperrebotn
Støa
Huggenes

18
21
20
nd
28

10
19
15
nd
18

2008
2009
--- kg P-fertiliser used per ha --7
0
10
2
6
5
0
0
10
12

2010
7
2
6
nd
3

Measures between the field and the water bodies
Sedimentation ponds
Table 5 shows the number of sedimentation ponds established in each sub-catchment up to and
including 2009. Altogether 45 sedimentation ponds have been constructed. The total area of the
catchment draining to such ponds is about 60 km2, which comprises about 10 % of the entire
catchment but about 9 % of the agricultural land. Although the calculated area in the catchment
upstream of the ponds consists of both agricultural land and forest, it is assumed that the majority of
the upstream catchment area is agricultural land.
Table 5. Number of sedimentation ponds and the area draining to such ponds by 2009.
Sub-catchment

Lake Mjær and areas upstream of the
lake
River Kråkstadelva
River Hobølelva
River Mørkelva
River Svinna
Lake Storefjorden
Western Vansjø
Total

No of sedimentation
ponds
1

Area* draining to
sedimentation ponds
2
(km )
0.10

8
20
3
4
5
4
45

22.18
19.02
2.49
4.56
5.13
5.32
58.80

* Total area upstream of the pond, including both agricultural land and others.

Buffer zones/vegetation strips
The total number of vegetation zones established in the catchment since year 2000 amounts to
about 370. The width of the vegetation zones differ from about 5-6 m to 8-12 m, depending amongst
others on the topography of the land. Table 6 shows that the total area of land draining to
vegetation zones now amounts to 36 km2, which corresponds to about 5 % of the total catchment
but 35% of the agricultural land. Although the calculated area in the catchment upstream of the
vegetation zones consists of both agricultural land and forest, it is assumed that the majority of the
upstream catchment area is agricultural land.
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Table 6. Area of land draining to vegetation zones in the Morsa catchment by 2009.
Sub-catchment
Langen
Mjær
River Kråkstadelva
River Hobølelva
River Veidalselva
River Mørkelva
River Svinna
Storefjorden
Western Vansjø
Total

Area draining to vegetation
2
zones (km )
0.21
1.29
5.46
9.79
3.19
3.95
6.48
0.88
4.68
36

* Total area upstream of the pond, including both agricultural land and others.

In-stream or in-lake measures
Measures to reduce phosphorus levels suggested in the abatement plan of 2001 (Solheim et al.
2001) also include in-stream or in-lake measures, including


Changing the water levels of the lake through a new regulation regime;



Protections against stream bank erosion;



Bio-manipulation (targeted fishing to remove young fish from the lake)

Of these, the first has been the measure that has caused the most heated discussions amongst
stakeholders, and this was therefore the measure that was discussed in the Refresh workshop.
In later years, another measure has been suggested to reduce the impacts of floods in the
catchment. As noted above, the lake is dammed near the sea, and the narrow strait leading down to
the dam is a bottleneck when the catchment is flooded. Widening the river’s channel, or
constructing a flood tunnel to lead the water out faster have been suggested as mitigation options,
but these will be very costly and cannot be implemented without a thorough EIA analysis.
Protection against stream bank erosion is a measure that, in general, requires concession from the
Norwegian Water Resources and Energy Directorate. Usually, such measures are only carried out in
order to protect buildings and installations near the stream bank. After several years’ discussion
between different stakeholders, a few stream banks have now been protected by stones in River
Hobølelva.
Bio-manipulation was carried out in 2005 and 2006, and the result was assessed as positive for the
lake3. Amongst others, the abundance of zander (Sander lucioperca) increased. This is a predatory
fish that eats young fish, and by reducing the number of young and small fish, the predation of
zooplankton is also reduced. Zooplankton feeds on phytoplankton, and hence the overall intention
with this measure has been to ensure fewer phytoplankton, or algae, in the lake.

3

Morsa River Basin District Organisation, Pers. Comm.
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Measures to reduce sewage effluents from scattered dwellings
The abatement plan from 2001 (Solheim et al. 2001) recommended that new and improved smallscale sewage treatment devices should replace inadequate solutions. It was recommended that the
new treatment devices should be efficient for phosphorus and bacteria. In Norway, households can
freely choose which type of treatment they prefer, but there are requirements as to their effect in
removing phosphorus and bacteria. Suggested treatment devices include infiltration systems,
constructed wetlands, or small-scale treatment installations.
Table 7 shows the number of scattered dwellings not connected to municipal sewage treatment
systems in 2006. In Table 8, the calculated effect of improving existing private sewage systems is
shown as a comparison between years 2000 and 2006. After 2006, this work has continued and the
goal to reach 90% cleansing of the sewage from scattered dwellings is now in the process of being
reached, with a few exceptions, cf. Figure 44.
Table 7. Number of private separate sewage treatment facilities in each sub-catchment, as
registered per 2006. (From Blankenberg et al. 2008).
Sub-catchment
Langen
Mjær
Hobølelva-upper
Kråkstad-elva
Hobølelva-lower
Mørkelva Veidalselva
Svinna
Storefjorden
Western Vansjø
Mosse-elva
Total

No of private sewage solutions
342
73
463
256
84
117
230
46
51
3
1665

Table 8. Phosphorus effluence from scattered dwellings in 2000 and 2006 (kg/yr). (From
Blankenberg et al. 2008).
Sub-catchment
Langen
Mjær
Hobølelva upper
Kråkstadelva
Hobølelva lower
Mørkelva\Veidalselva
Svinna
Storefjorden
Western Vansjø
Mosseelva
Total (kg TP/yr)

4

2000
kg TP/yr
345
243
634
277
194
124
249
82
150
8
2306

2006
kg TP/yr
184
69
322
160
85
65
60
13
18
1
977

Reduction
kg TP/yr
161
174
312
117
109
59
189
69
132
7
1329

Morsa River Basin District Organisation, Pers. Comm.
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Figure 4. Estimated effects of measures to reduce phosphorus effluents from scattered dwellings not
connected to the municipal sewage system. The right-hand column shows the effects if all scattered
dwellings reduce the TP-losses from their sewage effluents with 90%. Derived from Blankenberg et
al. 2008.

Measures to reduce discharges from municipal treatment plants
There were several smaller municipal treatment plants in this catchment around 2000. As a result of
the implementation of measures, many of these have now been shut down, and households have
been connected through new sewage pipes to larger treatment plants outside of the catchment.
Also, several households not connected before 2001 have now been connected to the municipal
sewage treatment systems.
Moreover, at the time of the first abatement plan (Solheim et al. 2001), the combined annual
residue discharges from all sewage treatment plants in the entire catchment were assumed to
amount to about 134 kg TP/year, which is rather negligible compared to the other sources. However,
leakages from the pipelines and stormwater overflows are considerable larger, comprising 90% of
the total effluents from municipal treatment systems (Blankenberg et al. 2008). Thus, the total
phosphorus losses in 2000 from municipal treatment systems were calculated to 1147 kg/yr. In
2005, this was almost halved due to the implemented measures (Table 9). Today, most of the
planned measures from this phosphorus source have been implemented; only a few remain5.

5

Morsa River Basin District Organisation, pers. Comm.
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Table 9. Effluents from MTPs and leakages from pipelines/stormwater overflow in 2000 and 2005,
shown as kg TP/yr per sub-catchment. (From Blankenberg et al. 2008).
Sub-catchment
Langen
Mjær
Hobølelva – upper
Kråkstadelva
Hobølelva – lower
Mørkelva, Veidalselva
Svinna
Storefjorden
Vanemfjorden
Mosseelva
Totalt

2000
Kg TP/yr
3
276
159
48
33
6
53
3
316
250
1147

2005
Kg TP/yr
17
128
119
131
19
0
10
4
31
126
585

Changes from 2000
to 2005
+14
-148
-40
+83
-14
-6
-43
+1
-285
-124
-562

Lake water level regulations – the mitigation measure discussed in the
workshop
The main aspects of this measure
Lake Vansjø is dammed at Moss, close to its outlet in the Oslo Fjord, and the waterfall is utilised for
hydropower production. The present operation scheme for the lake was approved by the King in
council in 1983. The operation scheme is rather complicated, mainly due to the narrow outlet
conditions (risk of floods) and several different user groups that need to be considered. Figure 5
shows the 1983 operation regime.
Environmental concerns in terms of algae blooms have for more than a decade lead to discussions
on the present operation scheme. The two main options are:
1. to keep water levels as high as possible during summertime in order to dilute the nutrients
as much as possible (this is the rationale of the existing operation scheme from 1983); or
2. to ensure enough water early in the summer in order to maintain a flow of water through
the dam at Moss (=alternative option that has been investigated since 2005).
Temporary permission to change the operation routines were given by the Norwegian Water
Resources and Energy Directorate (NVE) in order to be able to carry out investigations. The results
are presented in several reports (Skarbøvik et al. 2005, 2006, 2007b, Skarbøvik 2008, Skarbøvik and
Rohrlack 2009). The final report was produced in summer 2011 (Skarbøvik et al. 2011). Based on
results from these investigations, option 2 seems to be more beneficial for the water quality in the
lower parts of the catchment than option 1. Option 2 can, however, result in flood conditions during
early spring, which can be negative both for farmers and the water quality (leaking of nutrients from
flooded fields).
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Figure 5. The operation scheme from 1983.
Demands for water include drinking water (extracted from the eastern basin of Lake Vansjø); and
two activities at Moss: cooling water for the pulp and paper industry (Peterson Linerboard); and
hydropower production. Both of these activities require a minimum water level at the intake near
Moss Dam, and it is therefore necessary that the operation of the hydropower plant takes this into
account.
A certain water level is also required by the local boating club, since the boats cannot move from the
mooring site in River Mosseelva to the lake when the water level drops below 1.80 at the local water
gauge. There are also many submerged islands in the lake and the boats can capsize if the water
level drops too low.
As noted above, floods may cause a problem in spring if agricultural fields are flooded, since farmers
then will be inhibited from working on the land. Furthermore, floods both during spring and
autumn/winter may lead to increased loading of nutrients to the lake system.
Climate change and implications for this measure
Preliminary CC scenarios for the catchment have been developed by Refresh’s Norwegian WP5
scientists. These show that precipitation is likely to decrease during summer and in the month of
December; and increase during autumn and spring (Figure 1).
This is expected to have the following implications for the water levels of the lake:
 Increased risk for flooding during autumn and spring; and
 Increased risk for droughts during summer.
These changes will again pose challenges in terms of manipulating the water level fluctuations:
Higher precipitation during spring and autumn will make it more difficult to ensure that water levels
in the lake are kept lower than the maximum allowed water level. Flooding of fields and sewage
works, storm water overflows etc., may increase phosphorus loadings to the lake. In the summer, it
may become difficult to keep the water levels above the minimum allowed water level. These issues
were taken into consideration when discussing the possible regulation schemes and in the
subsequent conclusion.
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4. Stakeholder identification
Stakeholders for the workshop were identified in co-operation with the Morsa River Basin District
Organisation (MRBD). This organisation has been active in this catchment for more than 10 years
and has a good overview of the stakeholders in the area. Rather than picking some and leaving
others out, it was decided to invite all organisations within the catchment that has any relation to
water issues. In order to keep the number of participants to an acceptable level, however, it was
agreed that each organisation could be present with a maximum of two participants. In addition, key
employees in the local municipalities around the lake were invited, as well as the county governor
and the national institute that deals with regulations of reservoirs (Norwegian Water Resources and
Energy Administration; NVE).
The Refresh project has agreed that stakeholders should include:
 Individuals/groups/organizations whose actions may threaten or enhance water quality
or biodiversity in the study areas. In other words, those who can make a change in the
area either by reducing the threat or by improving the state.
 Individuals/groups/organizations who we can conceive as knowledge brokers for
mitigation/adaptation actions. In other words, those who can initiate actions in the
area.
 Individuals/groups/organizations who are influenced by a change of state of the aquatic
environment or who are influenced by the mitigation/adaptation measures. In other
words, those who win and those who lose.
The interpretation of the middle category, i.e. the group that can initiate mitigation/adaptation
actions, demands some consideration: The issue in question here, which is a change in the operation
scheme of the dam, is regulated by laws that demand environmental and social impact analyses and
public hearings. Also, any final decision on this issue will need to be approved by the King in council.
As such, one could argue that all of the stakeholders can at least influence actions in the area
(through hearing processes). However, it would be the owner of the HP company (the municipality
of Moss) that would need to apply to the Norwegian Water Resources and Energy Administration for
a change in the operation scheme. The Municipality of Moss will probably do this in close
cooperation with the other municipalities bordering the lake, as well as with the Morsa River Basin
District Organisation, although they do not legally need to do this.
With the exception of one stakeholder group (the canoe club; a relatively small club where the
leader was otherwise engaged on the day of the workshop), all invited stakeholders accepted the
invitation. This demonstrates the huge interest for the topic of the workshop. The stakeholders
included representatives from all three “Refresh categories” above, as shown in Table 10. Altogether
26 participants attended the workshop from different stakeholders and authorities, in addition to
seven researchers. Appendix 2 gives an overview of the participants.
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Table 10. Division of the Stakeholders into the three Refresh categories (Varjopuro et al. 2011),
based on the measure discussed in the workshop.
Institution
Impact on
Can initiate
Influenced by
environmental state
measures
environmental
state
Hydropower company
X
Water consuming industry
X
Land owner associations
(x)
X
Hunting and fishing societies
X
Boat club
X
Canoe club
X
Local units of the Norwegian
X
Trekking Association
Representatives from
(x)
X
municipalities
Representatives from the County
X
governor
Farmers’ associations
X
River Basin District Organisation
X
River Basin Authority
X
Drinking water supply
X
Norwegian Water Resources and
Energy Administration

NEED TO BE AWARE

MUST HAVE

Here are the people with clear
interests, but not necessarily
much possibilities to change
courses of action.

Here are the actors with high
interests and possibility to
change the situation

TO BE INFORMED

GOOD TO HAVE

Here are the actors with low
interests and low power. Over
the course of action some
stakeholders may emerge to
become key actors

Here are the actors with power
to influence the course of
actions. They do not necessarily
have high specific interest in
the developments.

low

Interests

high

Stakeholders can also, still according to Refresh’s principles, be divided according to their power, cf.
Figure 6. This is done in Table 11 for the mitigation measure discussed in the workshop.

low

Power

high

Figure 6. Division of stakeholders into levels of power and interests (Varjopuro et al. 2011).
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Table 11. Division of stakeholders in Morsa into levels of power and interest, in relation to the
mitigation measure discussed in the workshop*.
High interest

Low interest

Low power
Boat Club
Canoe Club
Norwegian Trekking
Association
Hunting and fishing
societies
Land owner associations
Researchers and scientific
personnel that lead the
group works

Medium power
County governor
Hydropower company
Farmers’ associations
Water consuming industry
Drinking water supply

High power
Municipalities
Morsa River Basin District
Organisation

* This division is based on the scientists’ view of the stakeholders.

The reason why the municipalities and the Morsa River Basin District Organisation have been rated
as ‘high power’ is that these will ultimately be the stakeholders that decide whether or not an
application to change the regulation scheme should be submitted. ‘Low power’ is given to
stakeholders whose interest is mainly recreational. Only the researchers were assumed to have low
interest, which is why it was considered important that these participants led the group works.

5. Preparations before the Workshop
Questionnaires and preparatory meeting with farmers on flood problems
An important part of the regulation of Lake Vansjø is to ensure that impacts of floods are minimised.
Thus, in January 2011 questionnaires were sent out and a separate meeting was held with the
farmers that have fields bordering the lake. The purpose was to improve our knowledge on impacts
of floods both on the farmers (loss of yields) and on the water quality of the lake.
The information gained through the questionnaires and the meeting gave, amongst others, an
overview of the state of the sub-surface ditches in the area, many of which now have outflows in
Lake Vansjø below the normal water level. This is because the ditches were made before the present
regulation of 1983, i.e. when water levels of the lake were lower than today. Thus, flood water on
the fields do not readily drain back into the lake. Also, the number of farmers that have dikes against
flood water from the main river (Hobølelva) or from the lake was assessed. Farmers with such dikes
have water pumps that pump stagnant flood water back into the river or lake.
The farmers were unison in their expression that floods were very negative for yields. Floods during
springtime were the most destructive, they claimed that new buds could not withstand more than
two days of waterlogging before they died. Some had abandoned the most flood prone fields or
tried to transform their fields into grass production, but the grass could often not be used for fodder
due to high contents of clay sediments.
In terms of the consequences of floods on agricultural fields for the lake water quality, however, the
assessments were more ambiguous. Calculations were, however, difficult as many factors needed to
be taken into account. Uncertainties include conditions regarding hydrology, chemistry and soil
physics. The calculations concluded that flooded fields could either result in 5-120 kg of phosphorus
being trapped in the fields (i.e. positive for the lake water quality) or in 25-800 kg of phosphorus
leaking into the lake (i.e. negative for the lake water quality).
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Invitations
After identifying the relevant stakeholders, a letter to the stakeholders was prepared with the
following information:
1. A formal letter from Bioforsk, inviting the stakeholders.
2. A document giving a brief introduction on the purpose of the workshop, the agenda, time
and venue, the activities to be performed in the group works (in order to give the
participants time for preparations), as well as information on further work after the
workshop.
3. Annexes to the letter, including
a) The existing operation scheme (from 1983)
b) Information on the group work
c) List of invitees
Group leaders and rapporteurs from the groups were given additional information before the
workshop. They were reminded that the main purpose with the group work was that all participants
could freely express their opinions and needs. They were encouraged to be as neutral as possible
and not express any strong views, but they could of course answer questions related to any factual
or scientific conditions. They were also instructed to ensure that all group members were allowed to
express themselves and specificly asked to avoid that a few persons were allowed to dominate the
group.

Methodology: Adapted version of the Building Block Method
The Building Block Method (BBM) originates from South-Africa and dates back to the early 1990s
(Tharme and King, 1998). The approach was developed as a workshop-based method to assess
environmental flows by including the needs of water flow for many different species or ecological
functions (Hughes et al, 2006) and taking into consideration the dynamics in the aquatic system, i.e.
the variation in flows and needs between seasons and years. The typical way of using the BBMapproach is to invite a number of experts covering all sectors or ecological functions, to set the
environmental flow conditions (King, 2000). The water flow requirements are defined as building
blocks on a seasonal basis, e.g. monthly. By bringing together all the experts and stakeholders
representing specific water needs, optimum flow conditions are set in a process that is supposed to
end in consensus.
In the Refresh Project, however, not only environmental concerns were included in the model, but
also all other stakeholder needs. These vary from economic needs (farmers losing their income if
yields are destroyed by floods; hydropower company loosing income if the power production
decreases, etc.) to more recreational needs (boat clubs, hunting and fishing society). Furthermore,
the building blocks were represented by the water volume in the lake rather than water flow. The
volume was translated to water levels on the local water level gauge, a gauge that most
stakeholders in this area are quite familiar with6.

6

This water level gauge has an automatic phone recorder, hence anyone can phone the station to check the
present water level. This service is used by farmers, boat owners, hunting/fishing societies and the society at
large.
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6. Description of the workshop
Workshop programme
The programme of the workshop was as follows:
09:30. Arrival (w/coffee&cake).
09:45. Introduction by the Morsa River Basin District Organisation (Morsa RBDO) (explaining why
assessments of the operation scheme and flood challenges in the lake were needed). (Helga
Gunnarsdottir, Morsa RBDO). 7
10:00. Information on the project and the present operation scheme. (Eva Skarbøvik, Bioforsk).
10.25: The water quality of the lake seen in relation to the operation scheme. (Thomas Rohrlack,
NIVA).
10:45: Information on possible measures to prevent floods. (Hans Christian Udnæs, GLB).
11:00 Introduction to the group work, division into groups. (Eva Skarbøvik, Bioforsk).
11:15: Group work start-up.
11:45: Lunch
12:30: Group work continued
13:30: Plenary session. Presentation of the results of the group work, questions (15 min/group).
14:30: Concluding discussion, wrap-up, way forward.
15:00: End of workshop.

The workshop
The workshop started with a plenary session with information on important facts and figures related
to the regulation scheme and to flooding issues. Next, methods and rules for the workshop was
clarified (cf. section 5 on the Building Block Method).
Next, participants were divided into four groups, with the following main interests:





Hydropower and industry
Water quality/ environment
Agriculture
Boating, tourism, leasure

The task for each group was:
1. To use the graph in Figure 5 and indicate the most optimal water level each season/month,
for the user group in question. If there were any disagreements between the participants,
more options than one could be included. In addition to optimal water levels, the
participants should also indicate acceptable levels, i.e., how far could they go up or down
before water levels became unacceptable.
2. Prepare a list of short explanations to the above options/alternatives.
Group leaders were scientists from Bioforsk, NIVA and also a hydrologist from the Glomma Water
Management Association that was included in the project to assess the flood conditions/flood
mitigation measures.
7

After this introduction, the representative from Morsa RBDO joined the workshop as a stakeholder and the rest
of the workshop was lead by Bioforsk.
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The results from each group were presented in the final plenary session (Figure 7). In addition,
written minutes were sent to all participants from each group for verification after the workshop.
Based on feedbacks, amended minutes were made and distributed.
The use of charts simplified the group works and also made it easy to sum up each group work in the
plenary session. The plenary discussion following the presentations was more characterised by
questions in order to gain additional information than on any rivalry or competition between the
groups. This could be because it was by then clearly understood that each group could freely express
their interests and needs. It could also have been an advantage that the result of the group work
was presented by rapporteurs without any vested interest.

Figure 7. Participants of the workshop during the plenary session.

7. Results
Based on the discussions in the groups, an overview can be made of the main interests of the
stakeholder groups, see Table 12. This overview shows that there is a wide range of interests. E.g.,
whereas famers wish to keep water levels in the lake as low as possible, hydropower interests would
prefer that high water level fluctuations are allowed (in order to store water for dry periods).
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Table 12. Overview of main interests of the stakeholders
Stakeholder
Main interest
Drinking water supply (MOVAR)
Clean raw water for drinking water supply
Hydropower company
High water level fluctuations in the lake should be
permitted (to ensure water to the power plant also in
dry seasons).
Water consuming industry
High enough water level in River Mosseelva (due to
intake of industrial process water)
Land owner associations
Acceptable water quality (swimming etc)
Hunting and fishing societies
Good water quality/good environmental conditions
(including e.g. no flooding of bird nesting places, water
level fluctuations should not disturb fish spawning etc.)
Boat club
Water levels should not drop below a certain level in
the boating season. Winter levels should be steady to
avoid wear (from ice) on docks/wharfs.
Canoe club*
Not too strong current in the River Mosseelva during
summertime.
Local units of the Norwegian Trekking
Good water quality/good environmental conditions.
Association
Representatives from municipalities
No uniform interest.
(both agricultural and environmental
offices were present)
Representatives from the County
EU WFD requirements should be reached
governor
Farmers’ associations
Water levels as low as possible throughout the year to
avoid flooding of fields
River Basin District Organisation
EU WFD requirements should be reached
River Basin Authority
EU WFD requirements should be reached
Norwegian Water Resources and Energy No interests, participated to inform about legal
Administration
procedures for any changes of the operation scheme
* Requests were sent by mail from this stakeholder since they could not be present.

Based on the results of this stakeholder workshop and from previous scientific studies on lake water
quality (e.g. Skarbøvik and Rohrlack 2009), a new operation scheme for the dam was developed
(Figure 8). A report in Norwegian was finalised in April and the parts of the report containing the
suggested new operation scheme was sent out to all relevant stakeholders and management, and
also posted on the internet page of both Bioforsk and the Morsa River Basin District Organisation.
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Figure 8. Suggested new operation scheme. Blue and red bold line represent absolute highest and
lowest permitted water levels. Blue bold dotted lines represent seasonal lowest water levels, red
bold dotted lines represent seasonal highest water levels. (The 1983-regulation is shown in more
narrow lines and in Figure 5.) Based on a graph from GLB, Norway.

Suggested changes of the operation scheme
The suggested new regulation scheme (Figure 8) is based on an assumption that measures against
floods are not carried out. These measures involve either a channel to lead excess water out of the
lake, or blocking out the existing outlet channel to increase its capacity. Both options will involve
major changes of the hydrological system, and these cannot be estimated at present. Also, both
options will entail thorough environmental impact assessments.
The method used, the Building Block Method, aims at consensus on the best possible option
between the many stakeholders involved, but in some cases this is not always possible. In the
discussion of different options, different stakeholders had different views and needs. For the
researchers in the project, it was necessary to agree beforehand on a set of criteria to weigh these
different needs.




Water quality concerns are the main reason for a suggested change of the regulation
scheme. Severe blooms of toxic algae, prohibition against swimming, risk for serious
pollution of drinking water and risk for deaths of livestock and other animals drinking the
water, are key issues here. Thus, improved water quality was given high priority. At the same
time, it was necessary to keep in mind that this measure is not the only measure available to
improve the water quality in this lake.
Flooding will have implications both for water quality and for economic interests, including
damage to agricultural yields and buildings (industry, hydropower installations, bridges,
wharfs, etc.). At the same time, it was important to keep in mind that a changed regulation
would not have any impact on flooding problems upstream in the project area, such as
erosion along streams and rivers, or overflowing of municipal treatment plants upstream in
the catchment.
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Impacts of the regulation scheme on economic interests mainly entail impacts on
agricultural yields, hydropower production, industry, as well as houses, wharfs, etc., and
drinking water supply. No weighing was done between these different economic interests.
The use of the lake for recreational activities is important for many users, and their views are
therefore important. At the same time, these users also benefit from cleaner lake water.
Climate change can entail higher risk for flooding in spring and autumn, and higher risk for
droughts in summer.
A final issue was that the regulation scheme should not become so complicated that it would
be hard to maintain in practice. The present scheme is already much more complex than in
most regulated reservoirs in Norway.

Based on this discussion, it was decided that in this project, water quality considerations had a high
priority. However, if there were risks for high economic losses this should also be given priority since
there are other measures that can improve the water quality. The fact that flooding will give
negative consequences to both water quality and many economic interests made it easier to
prioritize between these two interests. Recreation, although of high importance in the area, would
necessarily be less prioritized, at least if the recreational interests were counteracting good water
quality.
Below, the regulation is discussed per season. First, a table shows the present regulation and the
views of each stakeholder group. Next, a short discussion is given, followed by the suggested new
regulation scheme.

Maximum and minimum water levels8
Maximum allowed water level:
Present regulation
Water quality group
Boating/leisure group
Hydropower/industry
Agriculture

2.98 m
2.70 m (due to the risk of flooded fields and the subsequent risk for
nutrient leakage and water quality deterioration)
2.70 m (also asked for as stable water level as possible due to impacts on
biota by high water level fluctuations)
2.98 m (no wish to change this)
2.98 during 1 December – 1 March
2.00 m during 1 March – 1 June
2.30 m during 1 June – 1 December.

8

In Norway, all reservoirs are operated between a maximum and minimum water level. Usually a fine is given
if the water level exceeds the maximum level or goes below the minimum level. In Lake Vansjø, however, such
penalties are not given, since the regulation is difficult, amongst others due to the narrow outlet.
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Minimum allowed water level
Present regulation
Water quality group
Boating/leisure group

Hydropower/industry
Agriculture

1.50 m, with a possibility to go lower if there is a danger of flood
1.50 m
1.50 m (but higher if possible, due to the wish for a more stable water level
throughout the year, and due to the problems for the boating club
members if the water level goes below 1.80 m)
1.50 m (hydropower), the industry is concerned of too low water levels as
this will affect the intake of the cooling water near the dam.
1.50 m

Comments
By reducing the maximum water level, it is likely that release of water through the dam may start
earlier than today when there is risk of flooding. This can reduce damage from flooding, especially if
the climate changes and more floods can be expected during spring an autumn. Increasing the
minimum water level to a higher level cannot be readily recommended due to risk of flooding.
Suggested new regulation
In order to reduce the risk of flooding the maximum water level is suggested reduced from 2.98 m to
2.70 m. The minimum water level should remain at 1.50 m, but it should be possible to go lower if
there is a risk of large floods.

Water levels during winter (1 December – ca. 10 February)

Present regulation
Water quality group
Boating/leisure group

Hydropower/industry

Agriculture

Water levels in this period should stay around 2.10 m
Lower than today, e.g. 1.95 (or flexible in order to prepare for spring
floods)9.
Stable water level is desired (weir of ice on wharfs, unstable ice not
desirable for skaters/cross-country skiing, etc.), the exact water level less
important.
Hydropower: Wish to have the possibility to reduce water levels down to
minimum water level (1.50 m). Industry: is concerned that water levels go
too far down before snowmelt (the intake for the cooling water need a
certain water level).
Water levels in this period not of interest.

Comments
In the discussion it was acknowledged that winters may become less stable if the climate changes. In
order to avoid late winter floods, the water levels during winter could therefore be reduced as
9

Note that this wish was made before a hydrological analysis showed that there would be very few negative
impacts of reducing winter water levels to about 1.80 m.
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compared to the regulation of 1983. After the workshop, the industry’s fear that a low water level
would make problems for the intake of cooling water was tested by hydrological analyses; even with
a winter water level at 1.70 m there would not be problems. A stable water level at winter is
important for many user groups, although in all regulated lakes the water level will be gradually
reduced during winter.
Suggested new regulation
The regulation is suggested changed from the old text (from 1 December to 10 February the water
level is held stable at 2.10 m) to the following: From the start of December to the middle of
February, the water level is kept as stable as possible and above 1.8 m until the ice cover is
established, and thereafter as stable as possible.
Water levels during spring (February – May/June)

Present regulation

Water quality group

Boating/leisure group

Hydropower/industry

Agriculture

When the water level is rising during spring, water should be released
through the dam at the latest when the water level exceeds 2.5 m and the
dam should be kept open at all higher water levels. After the spring flood,
the water level should be reduced to 2.3 m as soon as possible. The water
level can be reduced down to 1.50 m in this period. In the middle of May,
the water level should be around 2.3 m.
Suggested that the water level is raised to 2.60 m in the beginning of the
summer, in order to be able to maintain a water flow through the lake
/River Mosseelva during summer. This would also keep the growth of
macrophytes at an acceptable level. A few members of the group were less
convinced that a water flow through the lake and River Mosseelva would
be the best option.
After 15 April the water level should be raised to 1.80 m (boating). High
water levels during spring are not desirable since bird nests can be
flooded.
Water levels should not go too far down due to intake site for cooling
water (industry). High water level fluctuations desirable for the
hydropower production.
1 March-1 June: Water levels should not exceed 2.0 meter.

Comments
This period is the one with the most diversified needs for water levels between the different
stakeholders. There are also strong political views on this issue as it involves such issues as




Need for increased national food production (and hence avoid flooding of fields in the
spring)
Need for increased national electricity production based on renewable sources (hence allow
increased water fluctuations in order to increase hydropower production);
Implementation of the EU Water Framework Directive, that sets a goal for good ecological
status in all water bodies.
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There is especially a conflict between farmers’ wish to keep water levels low and environmentalists
who wish to ensure relatively high water levels in early summer in order to ensure enough water to
maintain a flow of water through the lake and its outlet in River Mosseelva. However,
environmentalists do not either desire flooding of fields in early spring, as the water quality most
probably will deteriorate. A separate study concluded that flooded fields can result in both retention
of phosphorus and release of phosphorus to the waters, with approximate estimates of retention up
to about 100 kg total phosphorus (TP), and release of up to several hundred kg TP (Skarbøvik et al.
2011). Climate change is another factor that needs to be taken into account: If summers become
more dry, then the risk for no flow out of the lake increases. Hence, it may become increasingly
important to ensure a high water level in the beginning of the summer. On the other hand, spring
floods may also increase, and it will therefore be crucial to find the accurate time to start the
increase of the water level each year.
For farmers, floods in this period may mean ruination of seeds and relative large economic losses.
Hydrological analyses showed that if the farmers’ wish to keep the water level below 2.0 meters
until 1 June is accepted, and the water level should be kept at least at 2.0 meter during the summer
period, this will mean no water flow at all out of the lake every second year. This is not believed to
be fortunate for the water quality, based on earlier investigations (e.g. Skarbøvik et al. 2011). If the
water level is at 2.3 m on 1 June, and the water level in the lake is kept at least at 2.15 m through the
summer, then there will be no water flow out of the lake in one out of six years. In a questionnaire
for farmers distributed before the workshop, only one farmer reported that his fields were
waterlogged already at 2.0 meter.
The risk for floods was also investigated: If the water level is at 2.6 meters on 1 June, then there is a
risk of exceeding the maximum allowed water level every fourth year. If the water level at 1 June is
at 2.3 m, however, then the maximum allowed water level would only be exceeded in one of the 43
years of hydrological observations.
The researchers agreed that the water quality of River Mosseelva will most probably improve if a
water flow is maintained. For the larger lake system of Lake Vansjø, such a water flow is less likely to
have any significant impact.
Suggested new regulation
When the water level is rising during spring, water should be released through the dam at the latest
when the water level exceeds 2.5 m and should be kept open at all higher water levels. After the
spring flood, the water level should be reduced to 2.3 m as soon as possible. The water level can be
reduced down to 1.50 m in this period. In the middle of May, the water level should be around 2.3
m.
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When the prognoses predict that the water level will exceed 2.5 m during spring, water should be
released from the dam in accordance with the capacity curve for Lake Vansjø10.
After the snow melt has ended, the water level should be raised to 1.8 m in mid-April, unless there is
still risk of floods. From the beginning/mid-May, the water level should be kept around 2.3 m and
around 1 June the water level can be raised to 2.6 m.
In years where the farmers have finished the spring cultivation (sowing) early, the water level can be
raised earlier than 1 June but only after an understanding has been reached with the farmer’s
associations. A meeting between the different parties is recommended in early May in order to
better be able to assess the time for increasing the water level.

Water levels during summer (May/June - 1 September)

Present regulation

Water quality group

Boating/leisure group
Hydropower/industry

Agriculture

Water levels are kept between 2.30 and 2.50 after about 15 May in order
to ensure a relative high water level in the lake during summertime (larger
volume is assumed to give better dilution of nutrients and algae)
Two views were given by the stakeholders in this group:
(a) Directly after the spring flood the water level should be kept as a
minimum at 2.3 but preferably increase to 2.6 m in order to reduce the
growth of macrophytes and allow a flow out of the lake during summer. In
August the water level may go from 2.3 to 2.15 m.
(b) Keep the summer regulation from 1986.
For boating, high water levels are an advantage, but 2.15 m is accepted.
High water levels during spring/early summer can harm bird nests.
The hydropower company asked for increased possibilities for fluctuations
during summer – i.e. high maximum water level and low minimum water
level.
Until 1 June: max 2.00 m. After 1 June: max 2.30 m.

Comments
In the water quality group, most members suggested a change of the regulation scheme in order to
ensure a water flow through the lake in summertime; whereas one member felt that it could be
better to keep the present regulation, i.e. ensuring a high water volume with a water level between
2.5 and 2.3 m.
The researchers discussed this issue, and found that the volume in question is very small (2.30-2.50
m in the 1983 regulation; and 2.60-2.15 m in the suggested new). The researchers also felt that data

10

If water is released as a maximum possible flow out of the dam, as in the regulation from 1983, then the
water level at the intake site for cooling water to the industry will drop too low. This will not help the flooding
conditions in Lake Vansjø since there is a lag time from the lake through the river and to the dam.
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from the trial period 2005-2011 indicated that a water flow during summer would improve the
water quality in River Mosseelva.
The farmers asked for low water levels in order to avoid floods during summer, but hydrological
analyses showed that summer floods have been very rare in this catchment.
Suggested new regulation
From June to August, a steady flow should be maintained through the outlet to the extent possible
within the following regulation scheme:
From the beginning of June to the middle of August, the water level may vary between 2.60 and 2.15
m. After 15 August the water level should not exceed 2.30 m.
A reduction to 2.15 m in early summer may result in too low water levels the rest of the summer;
this should therefore only be done if the weather forecast indicates that the water level is likely to
increase.

Water levels during autumn (1 September – 1 December)

Present regulation
Water quality group
Boating/leisure group
Hydropower/industry
Agriculture

After 1 september water levels may decrease to 1.50 m, and should not
exceed 2.30 m.
No changes necessary.
Water levels should not be reduced below 1.80 before 15 October (due to
the boat season).
It should be possible to start the reduction of the water level already on 15
August (Hydropower)
Water levels in this season should not exceed 2.30 m, but may go below
1.50 m if needed.

Comments
All users except the boating group wished to ensure low water levels during autumn. The fishing and
hunting society wish in general lower water level fluctuations, this is difficult to achieve in this lake,
even if it were not regulated, due to the narrow outlet. The wish from the hydropower company to
start the reduction of the water levels already on 15 August may jeopardize the water quality, as
algae and macrophyte growth is still active in August.
The researchers’ opinion was that floods during autumn should be avoided, not least for water
quality issues. The boat club’s wishes were, however, acknowledged as far as possible in the
resulting suggestion, also because a very abrupt water reduction is (a) not good for wildlife and (b)
difficult to obtain in this lake.
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Suggested new regulation
From 1 September, the water level should be gradually reduced down to 1.8 m during the month of
September, and further down to 1.50 m in October. Lower water levels will be acceptable if there is
a danger for major floods. Towards 1 December, the water level is increased to 1.8 m.

Follow-up: Public hearing in August
A hearing meeting was held on August 18th 2011. The turnout was significantly less than at the
March workshop. Bioforsk explained the suggested new operation scheme, and the following
discussion revealed that some of the stakeholders present would have preferred some smaller
adjustments. For example, the farmers would have liked a water level that was 10 cm less in the
spring, the boat club would have liked to keep the water level above 1.80 m until mid-October, etc.
However, at the end of the meeting, all stakeholders present expressed the same view: That
although their interests alone could have benefitted from some, smaller, changes, they now realised
that there were many other sectors with different needs, including environmental concerns. They
were, therefore, overall quite pleased with the suggested regulation scheme.
The regulation of the lake has been discussed for a decade, and if the discussion now is brought to
an end with the new suggested operation scheme, the process must be seen as a success. The March
workshop, where all sectors were allowed to express themselves without risking criticism from any
other sector, can have been an important driver for increased understanding of the complicated
nature of this issue. The further process will be an application from Moss Municipality to change the
regulation scheme permanently. This can take many years, so in the meantime, an application will
also be sent to temporarily change the operation scheme while the main application is treated by
the Norwegian Water Resources and Energy Directorate.

8. Discussion and Conclusions
Lessons learned from WP1 on stakeholder involvement
In Refresh Deliverable 1.16 (Waylen et al. 2011), a conceptual model is suggested on stakeholder
views of measures and the potential barriers to implementation. They list a series of factors that can
be instrumental in whether measures are implemented or not, including markets and business
characteristics, financial constraints, time and labour needed to implement the measure, skills and
experience needed, social networks, bureaucracy (paperwork), and personal interests.
Several of these factors are also relevant in Morsa, however, more in terms of agricultural measures
and not so much in terms of the measure discussed here. The implementation of this specific
measure will mainly depend on whether or not the Municipality of Moss will send an application to
national authorities (NVE) to change the present regulation scheme, and, if accepted after treatment
in NVE, including public hearings, the implementation will be up to the regulator of the dam.
Nevertheless, market and business characteristics are, of course, important since changes of the
regulation will have economic impacts on several of the stakeholders. Furthermore, more measures
than this one are needed to improve the water quality of the lake. It should be noted that the
farmers with fields bordering the western part of the lake (this part is quite shallow and very prone
to algae growths) have been offered a contract wherein they implement a series of mitigation
efforts, including reduced use of phosphorus fertilisers on their fields. In return they are
compensated economically and they are also given access to an advisor whom they can contact
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whenever needed to discuss agricultural issues and mitigation measures. A majority of the farmers
have enrolled in this project. The reason why the remaining farmers have chosen to decline is not
known but can very well be connected to the proposed model of Deliverable 1.16. We do, however,
not have any means to follow up this with research at present.
In terms of the division of farms into different sizes, as was demonstrated in Deliveries 1.14-1.16,
this is less relevant for this part of Norway since farms around Lake Vansjø are relatively similar, and
smaller holdings (that is, for Norwegian standards) are not common in this part of Norway.

Lessons learned from the Morsa workshop
Based on the experiences from this workshop, some lessons were learned, as follows:








How to engage the stakeholders (i.e., how to make them come to the workshop): All invited
stakeholders except one came to the meeting. The reason was probably that the workshop
focussed on a mitigation measure that has been debated for many years but where no
public discussions had been arranged so far. Also, this measure will affect many
stakeholders. It is believed that results from such a workshop will be better when the topic is
one of high interest to the stakeholders (e.g. a workshop on measures already discussed and
implemented for several years would probably not draw as many participants).
Ensuring that the group works functioned well: Division into smaller groups with participants
of relatively similar needs resulted in a relaxed atmosphere in the groups. Group leaders
actively ensured that all participants in the groups could express their views, sometimes by
direct questions to those who were less vocal. In the introductions to the group work it was
stressed that all participants could freely express their needs for water level variations
throughout the year, and that no one could criticise anyone else on their expressed needs.
At the same time, it was stressed that we could not necessarily take all needs into
consideration in the final resulting dam operation. The groups were led by ‘neutral’ persons
with no vested interests in the matter.
Thorough preparations are necessary: The workshop lasted only one day, but several days of
preparations were needed, including thorough briefing of group leaders, sending out easily
understandable information to participants, preparing introduction speaches, etc.
Feedback/evaluation: No written evaluation of the workshop was performed, which was
unfortunate as it could have given information on how to ensure improvements. A simple
evaluation form can be distributed after such workshops in order to get relevant
information. It can be noted, however, that several of the participants came over at the end
of the workshop to express their views, all of them positive. It was understood that
especially the rules laid out beforehand were seen as very fortunate, i.e. that participants
could express their needs freely and that anyone’s needs could not be criticised by anyone
else.

9. Policy Recommendations
This case on the mitigation measure on water regulation of Lake Vansjø has demonstrated the
importance of stakeholder involvement. Moreover, it is believed that the form of involvement is
important, including the way such workshops are implemented. The issue in question had been
debated in the local press for almost a decade with many strong feelings, but perhaps not always
32

with a sufficient factual accuracy. The combination of factual information at the start of the
workshop, and the group works where all types of preferences as to water levels could be freely
expressed and were duly recorded, is believed to have been important parts of the process. It is
believed that such workshops can be used in many different cases where stakeholder interests vary
and environmental concerns are at stake, provided the lessons learned in this case are taken into
consideration.
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