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is elevated at one site you may e.g. increase survival of the same species
somewhere else.

Section 3.8.2, Mitigation, p. 57: Restrictions on construction and/or
maintenance traffic would be another mitigation option. This could be
done by spatial or temporal restrictions, restrictions in the type of traffic
(ship/helicopter) or by speed limitations to ship traffic,

Section 3.8.2, Mitigation— pile driving noise, p. 58: A reduction in over-
all noise level by 3-5 dB must also be considered a very minor effect.
Some studies have shown significant effects of bubble curtains (up to 25
dB reduction), but it remains to be demonstrated that such high levels of
attenuation can be achieved repeatedly in deeper waters under influence
from currents and winds. In terms of protocols for minimising impact of
marine mammals, it has been shown through modelling that even with
the current practice of deployment of acoustic deterrent devices (seals
scarers and pingers), followed by a ramp-up procedure there is still a
significant risk that seals and porpoises are exposed to levels sufficient to
elicit TTS (Gordon et al. 2009).

Section 3.8.2, Birds, p. 58: Birds often fly at high altitudes in strong tail
winds. A national bird migration warning system like the ones being
used to increase flight safety may be used. If it could be based on real-
time large scale radars and the weather forecast and during the very few
nights where lots of birds take off on migration and are met by a front-
system with rain or fog, the turbines can be stopped during the hours of
high collision risk.

Section 4.2: This section contains a somewhat strange combination of
non-specific overall descriptions of activities coupled, in most cases, with
specific costs. While we are not able to evaluate the specified costs we
do, however, question the relation between costs of some of the activi-
ties. As an example the cost of “proper description and validation of the
noise sources” including measurements and models to be made is set at
400 kEUR (section 4.2.1, priority 1-2, p. 62) while validation of models
based on existing data costs 600 KEUR (section 4.2.1, priority 2-1, p. 62).
A more detailed description of activities is needed in order to evaluate
costs.

Section 4.2.2: It is suggested to evaluate primary production through
remote sensing. At best remote sensing can provide an estimate of chlo-
rophyll concentrations (to be used as a proxy of phytoplankton biomass)
given that the OWP is positioned in sufficiently deep water to avoid in-
terference from the bottom which is generally a problem in shallow ar-
eas. Due to the large seasonal and inter-annual fluctuations in the bio-
mass of phytoplankton, data should be collected over several years (me-
dium length term or more likely long term) and not short term as stated.
Furthermore, the suggested sampling of phytoplankton and zooplankton
for studies on community compositions is insufficient. A sampling fre-
quency of twice per year is in accordance with the minimum require-
ments of the Water Framework Directive but far too scarce to provide
useful information on the composition of the planktonic communities,
The rapid seasonal succession and fluctuations in biomass of phyto-
plankton demands high frequency sampling to provide useful results.
Maonthly sampling will be a minimum during the growth season. Alter-
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natively, phytoplankton could be monitored by continuous recordings of
fluorescens (a useful and operational proxy for phytoplankton biomass
but not for species composition} by long term deployment of automatic
SENSOTS.

Section 4.2.5, p. 65: Observations of collisions are not impossible. How-
ever, if the collision risk is very small a lot of systems like WT _bird or
TADS are needed. Thus, it is possible but very expensive.

Section 4.2.5, p. 65: In this section the issue of cumulative effects is not
visible. Evaluations of cumulative effects will be important for adminis-
trative decision making. Therefore the issue ought to be mentioned un-
der “Priority 1”.

Benthos: Investigations of effect of wind parks on the benthic communi-
ties is described in general terms and very few details are given in terms
of methods, sampling design in relation to expected pressures and
physical heterogeneity in the potential target areas. Even though the pre-
sent master plan is aiming at providing general guidelines specific ex-
amples of methods would improve the text. Criteria for choosing refer-
ence areas should be described explicitly as this is of particular relevance
for statistical sound detections of impacts related to the parks. In general
benthic fauna is given low priority among the monitoring questions
while the motivation for this is described in vague terms. Regional ef-
fects in terms of possible changes of the overall distribution of epifauna
due to introduction of hard substrates should be described. Relevant
methods could involve modelling of current patterns relevant for the
dispersal of benthic fauna with pelagic larvae. Also the possible effect of
changes in the sedimentation patterns due to local changes in the hydro-
graphy especially in areas with strong influence from tides.

Marine mammals: Dynamics of porpoise populations. It is mentioned
that visual surveys is a useful tool for obtaining this information. How-
ever, porpoise densities are very low in summer in the Dutch North Sea,
where survey conditions are best and even in winter densities are com-
parably low. Stationary acoustic monitoring should be considered as a
valuable supplement to surveys, as this method has already demon-
strated its usefulness in relation to annual distribution patterns and mi-
gration in another low-density area, the German Baltic Sea (Verfuss et al.
2007).

As for abundance inside wind farms, static acoustic monitoring has al-
ready proved its usefulness (e.g. Carstensen et al. 2006), whereas the
other types of monitoring suggested (visual observers, hydrophone de-
ployment) are unproven methods. Passive acoustic monitoring is not
without problems, but this only calls for effort devoted to overcoming
these, such as in the direction of standardization of sensitivity and estab-
lishing relationship between click recordings and animal densities.

Section 4.3, International aspects, p. 72: Availability of results and base-
line data is a critical issue. In order to obtain the best possible basis for
planning of future activities (not only offshore wind parks) it is of central
importance that all relevant results are available, preferably in the form
of peer reviewed publications in international journals. Furthermore the
data collected during baseline and impact monitoring should also, in ac-
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cordance with the Aarhus Convention of the EU (ECE/CEP/43;
ec.europa.eu,/environment/ eia/ full-legal-text/aarhus_en.pdf)
and the Convention on Biodiversity (http://www.cbd.int/doc/legal

22 /cbd-un-en.pdf) be made available to other subsequent assessments.
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Reaction main author on audit NERI
The numbers in the reaction correspond to the numbers in the margin of the NERI
audit
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General comments

1. OK

2. It is indeed quite relevant to keep track of comparability with other studies performed or
being performed. To some extent this is incorporated in the last bullet of the priorities ("can
be combined..."). We added a remark about this in the text, but not made it a separate
criterion. In the next step (setting up the concrete monitoring programs) it will be a very
important issue: harmonising with existing studies.

3. No, this is not a useful criterion. If no existing guidelines exist, this does not mean that the
issue is not important, e.g. under water sound. It is something worth looking at though when
setting up the monitoring program, since comparability in methods is very useful.

4. Interestingly, this is one of the elements in the criterion that describes the extent of the
effect. Whether an effect is local or shows at a larger scale is of course very important. We
will add this refinement in our description of the criterion, although its application is currently
of a more qualitative nature.

5. At this level, such a list is still quite useful, since the variation in habitat properties is
implicitly incorporated in the specific studies proposed. It might be useful to add this as a
general comment to the list.

6. | agree with what is said here. | think it is good to emphasise this issue more in the final
version. Most of it is placed under the topic "cumulative effects".

7. Again, agreement on this topic. Is mentioned more specifically under "cumulative effects".

8. | fully agree. | have added a paragraph on the set up of monitoring and research plans in
chapter 2.

9. This is a very good point and has not received much attention yet in the report. | am aware
of the troubles most monitoring studies have when it comes to assessing the effects. In the
aforementioned paragraph in chapter 2, this issue is shortly discussed. Within the time frame
until delivering the final report, this was the best possible option.

10. Yes, but not an issue in this Masterplan.

11. Currently, a separate chapter (probably an annex) is being written on roles and
responsibilities of the various actors.

12. This is a main reason for setting up this masterplan: co-ordination of research,
harmonisation of procedures and effectivity and efficiency of evidence-based management.
See par. 3.8 (cum eff) and 4.3 (international aspects).

Specific comments
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13. The birds have been used only as an example in this section. The way in which individual
effects on birds will be assessed at a population level is indeed challenging, but in this report
we decided not to go into too much detail on how such calculations will need to be done. It is
outside the scope of a masterplan.

14. Has been changed and added.

15. Quite right. The English reviewer has commented likewise. Has been changed.

16. Has been moved

17. It is under "space taken up", we will add this specific issue (and change "space taken up"
in "Habitat loss").

18. Habituation is a tricky subject. It may or may not happen, depending on specific species
and circumstances. This specific text has been added to the text.

19. Interesting. | did not read yet about this phenomenon. The text has been added to
paragraph 3.7.1. However, in shallower parts where no stratification occurs, upwelling or
downwelling is likely to have no conspicuous effect on PP.

20. It should be loss of function, since indeed no actual loss of habitat occurs. Has been
changed accordingly.

21. Has been added.

22. Reference has been moved to the first sentence.

23. We added the Danish example. The text is about an real collision example. | don't know
how you can actually say you have successfully estimated the number of bird collisions if
there is no actual "body count".

24. Has been added.

25. The first part of the comment will be added, The optimism comes from the models that
have been used earlier in Appropriate Assessments, but of course it is only about an
improvement, although probably a considerable one. The text has been changed.

26. Has been added.

27. This text is a good introduction to the more specific questions in our text. it has been used
as intro.

28. We added some text in the beginning of the paragraph that explains its non-prescriptive
nature. It should not be perceived this way. We went through it and checked the methods and
improved where needed.

29. Zooplankton specifically shows a dual migration, affected by day-night rhythms. Sampling
should take this into account.
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30. Indeed, for phytoplankton sampling normally is carried out using rosette samplers of
pumps. Has been changed accordingly.

31. Yes, but that is a matter of organisation, and not of "content”. Will likely be addressed in
the annex treating this subject.

32. You are right. It should be limited to describing the benthic community when it comes to
box coring. And even then boxes will miss out benthic megafauna quantitatively. Has been
changed.

33. Has been added.

34. This is more or less a repetition of what is said under "basic information". The last
sentence has been added under method/basic information.

35. Comparable to the former note: repetition in other wording. Again, the last sentence has
been added.

36. Has been changed.

37. This is actually explained in the first sentence of this paragraph. Makes more sense to
change the heading. Is changed in "Preventive and mitigative measures"

38. This is commonly used when writing a EIA and AA for an plan or project. However, we did
not go into the possibility of compensation. The masterplan is not the place to deal with what
could be effective compensation for the loss of organisms, habitat or functional areas, or for
disturbed ecological processes.

39. Has been added.

40. Well, in case of a far-field effect (avoidance behaviour), this could mean a considerable
reduction of the effect zone.

41. The effectiveness of pingers will be addressed in field tests, as mentioned in the text.
Your remark on the modelling has been added to the first sentence.

42. Interesting suggestion. Is such a system installed anywhere? Have added some text.

43. This section describes the results of the prioritisation. The assessment of costs is done
roughly, by experts. This is stressed again in the text.

44. Yes, biomass is explained as standing stock. That is somewhat better explained.
(Biomass is result of production and death/consumption).
Benthic PP at the DCP is only an issue at the Dogger Bank.

45, "Short-term" refers to the time it takes for results to become available, not the
measurements themselves. Remote sensing can be done quite often, and the sampling is
meant to validate biomass estimates for remote sensing. Although | understand the
importance of the species composition in pelagic ecology, it is estimated less important in the
effect studies for OWP.
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46. Has been added.
47. Has been changed.

48. Cumulation of effects is not a monitoring or research issue as such. Addressing the
possible cumulative effects is very important. This has been addressed in 3.7.

49. We added a paragraph in chapter 2 on this issue, although treated in general.

50. Scouring effects will get a relatively high priority but as a safety issue, not for ecological
effects.

51. For OWFs, such measurements are indeed suggested under priority 2. We added the
possibility to do the same for larger areas.

52. It is the objective of the Dutch government to strive for maximum accessibility of the
(reworked) data. An extended report, including a peer review would be preferred. Journal
papers are often limited in scope, although the quality of the work should of course be of
sufficient level to permit publication.
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Reaction main author included in document (highlighted yellow)
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BSH welcomes the Dutch activity to develop a plan for monitoring and researching ecological
effects of offshore-wind farms in Dutch waters. In general, BSH is offering to share
experiences and co-operate closer on this very important issue.

The document covers a large variety of aspects dealing with monitoring and research on
ecological effects of offshore wind farms from legal framework to prioritisation of monitoring
activities, cumulative effects, transboundary interactions and data management. A lot of
valuable literature information is given.

1. Let me please first describe the German approach, as in the document under 3.3.5 the
monitoring and research activities in Germany are shortly described. The main tool for the
monitoring activities for offshore wind farms is still missing.

The shaded text (under 1) has been incorporated (with some adaptations) in the
description of the German monitoring and research program under 3.3.5

First results of noise measurements during pile driving for ,alpha ventus* were presented by
K. Betke, 2010:
http://www.bsh.de/de/Das_BSH/Veranstaltungen/Cetacean_Society/Betke.pdf

For the evaluation of the monitoring strategy according to the BSH standard, additional
ecological research is carried out at ,alpha ventus“. A main task of the research programme is
the data harmonisation, quality assurance of the data and the development of a common
database. The overall analysis of the effects is than based on the common database. The
products of the analyses which are carried out by experts will then be widely available.
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2. However as already mentioned under 3.4 there is a need of data exchange in order to
evaluate transboundary and cumulative effects. The need of common data evaluation should
be accentuated. BSH is offering co-operation as BSH has collected information in the above
mentioned common database on the basis of EIAs from several wind farm projects. This is a
good step forward. | am aware of some existing initiatives focusing on co-operation with
German agencies, but not knowledgeable on all details. The international co-operation on set-
up, planning and carrying out the programs will need to be part (in my ideal world at least) of
a larger project aiming at harmonization of European (or North Sea) planning, monitoring and
research, data exchange and quality control. | added text in 4.3 to strengthen this issue.
Hopefully, every country will understand the importance of such a program of co-operation
and co-ordination.

3. In Table 3.2 the effects of explosives (removal of piles) are also considered. The use of
explosives in works for offshore wind farms is in Germany generally forbidden (specific
condition in the licence). Further investigations on this subject are not necessary. A remark
about this has been added in a footnote.

4. A main point to consider under 3.5 is the challenge to operate in sometimes completely
different habitats with strongly varying biotopes and dominant species. The monitoring
concepts have then to be adapted to fit the area-specific conditions. We added text in par.
3.6.4.

5. Considering prioritisation criteria | might mention that this should not lead to the result, that
some questions are neglected Correct. It is not stated as such in the text, but in the first
paragraph the rationale behind this chapter is explained. The thing is that it is not possible at
this moment to go into detail on all research issues. Some steps need to be taken to get a
better view on effect relationships in order to develop an efficient and effective research
program. But the remark has been added that the prioritization does not a priori exclude any
of the earlier mentioned research.

It would be nice to see that this Masterplan will become obsolete within a few years and that
we need to rewrite the whole thing due to scientific progress....

In general, because of the interactions in the ecosystem, all effects on the marine
environment have to be treated in principle with the same high priority. Well, the priority is not
based on the connectance of all ecosystem parts, of course, but a.0. on the (societal)
valuation of these parts. Nevertheless, often there is a lack of common methodologies, so
that specific aspects can only be treated in research programmes. Monitoring data on the
other hand must be comparable and widely compatible so that established investigation
methods have to be employed. This is treated in the data management part (ch. 5).

6. Regarding data management the need of well-documented, high-quality data must be
accentuated. Long-term data storage has to be assured as well as a co-operation among

agencies, authorities and experts, so that transboundary cumulative effects may be evaluated
in a common context. Cumulative effects are treated in par 3.7.

Main aspects:
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The effects of offshore wind farms may be best assessed by a combination of wind farm
specific monitoring investigations based on standard procedures and large-scale, long-term
investigations in the framework of national marine monitoring programmes. Agreed, that is
actually what we propose in the priority 1 studies: both large-scale DCS-wide surveys
combined with local effect studies. We have not yet developed any standards for monitoring,
it might in time be interesting to look at what BSH has developed.

We therefore recommend following steps:

- wind farm area- and project-specific monitoring according to standard procedures

- large-scale, long-term marine national monitoring programmes

- research programmes to deal with development of new technology, methodologies and
thresholds

- international co-operation and exchange to achieve the evaluation of transboundary and
cumulative effects or interactions in a common context We already mentioned the existing
initiatives to co-operate internationally.

A project- and area-specific monitoring programme for each offshore wind farm according to
standard procedures may include the investigation of effects on sediment, water column,
benthos, fish, marine mammals, seabirds and migratory birds and must be documented by
regular measurements/surveys. Underwater noise must also be measured and the noise
propagation must be modelled. Light effects of the wind farms especially on birds must also
be documented.

However, as a lot of different aspects cannot be monitored by standard procedures at the
wind farm, it is necessary to conduct research, additionally (for example, the standardisation
of noise measurements can be carried out in the framework of research programmes. Or for
the recording of the bat distribution offshore, special bat detectors can be adapted and further
developed for standard use in the framework of research programmes). The abovementioned
investigations have all (but one) been proposed. Lighting has only been discussed as a
mitigation measure. We now have added this topic earlier in the report as well.

The data must be quality-proven and long-term stored. Co-operation and common data
analysis of the monitoring data at least of neighbour offshore wind farms would help to better
evaluate cumulative effects and interactions on a transboundary basis. Data treatment and
storage is currently undergoing a strong development (OpenEarth, netCDF). It is not clear
where it will end, but there is a strong move towards open source, free data exchange and
openness. Another move is to international co-operation and harmonization. We added some
text.

Large spatial investigations on the distribution and abundance of seabirds and marine
mammals in North Sea regions should also be part of long-term monitoring activities. Such
data are of basic importance for the overall evaluation of effects of the wind farms on the
marine environment. Common logic would dictate strong co-operation with agencies abroad
especially on the topics that are covered under the heading ,Basic information“ and ,Generic
information“. See par. 4.3.

Finally, BSH would like to repeat the willingness to co-operate with Dutch agencies,

especially with regard to exchange of information, common work on transboundary and
cumulative effects and common data analysis of the monitoring data.
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| have only really looked at the contents page & reference list and there are a number of
published reports from the UK & OSPAR that | think may add value and fill some of the gaps
to avoid duplication — see the list below. Also, there are some new reports from the UK due
for publication that will also be of interest and may change what monitoring is asked for (see
below) and some ongoing projects that are investigating some of the effects and data gaps
highlighted in the ‘master plan’.

Cefas, Fera & SMRU (2010) Strategic Review of Offshore Wind Farm Monitoring Data
Associated with FEPA Licence Conditions. To review the monitoring reports on nine UK
offshore wind farms prepared under the Food and Environment Protection Act (FEPA);
compare findings against international information sources; report lessons learned; and make
recommendations for future monitoring. This project provided an overall picture of the effects
of offshore wind farms in preparation for further development. Scheduled for publication in
mid-May 2010. This report seems to be of specific interest for the Dutch masterplan. It also
gives a description of the status quo and recommendations for monitoring follow-up.

Published Reports:

We are aware of the variety of OSPAR reports with useful information. However, the masterplan
was not the place to review the available literature (this is simply too much). We will in the follow-
ups look more specifically at the OSPAR guidelines, especially when focusing more on the issue
of international standardization. In the masterplan, this topic has not received much attention.
However, from all countries working on the audit (UK, B, D, DK) some need for harmonization and
standardization has been put forward. In the light of possible cumulative effects (which in the near
future will form quite a research “challenge”) this will be an important first step. Many of the
mentioned papers and reports seem to give additional information on effects.

In many countries and on various topics, research is going on and has been carried out regarding
the ecological effects of OWF . The masterplan did not have the specific goal of reviewing the
most recent studies, most recent knowledge came from the Dutch experts committed to co-writing
this report. However, one can not incorporate all existing knowledge.

The international audit had one important goal: does the knowledge described in the masterplan
miss out on important issues, subjects etc. At the moment of finishing the final version of the
masterplan we did not have the time to check the literature cited in this document for omissions in
the masterplan.

We add these comments in an Annex to the report, so all literature cited here will e mentioned.

In the follow-ups of this masterplan, i.e. the topic-specific monitoring and research plans, it will be
advised to review most recent literature.

OSPAR (2004) Problems and Benefits associated with the Development of Offshore
Wind-Farm, Biodiversity Series. OSPAR Commission 2004. Available at www.ospar.org

OSPAR (2006) An Overview of the Environmental Impact of Non-Wind Renewable
Energy Systems in the Marine Environment, Biodiversity Series. OSPAR Commission 2006.
Available at www.ospar.org

OSPAR (2008a) Assessment of the environmental impact of offshore wind-farms.
Biodiversity Series. OSPAR Commission 2008. Available at www.ospar.org

128



OSPAR (2008b) Background Document on potential problems associated with power
cables other than those for oil and gas activities. Biodiversity Series. OSPAR Commission
2008. Available at www.ospar.org

OSPAR (2009a) Assessment of the environmental impacts of cables, Biodiversity
Series. OSPAR Commission 2009. Available at www.ospar.org

OSPAR (2009b) Overview of the impacts of anthropogenic underwater sound in the
marine environment, Biodiversity Series. OSPAR Commission 2009. Available at
WWW.ospar.org

OSPAR (2009c) Assessment of the environmental impact of underwater noise,
Biodiversity Series. OSPAR Commission 2009. Available at www.ospar.org

OSPAR (2009d) Assessment of construction or placement of artificial reefs,
Biodiversity Series. OSPAR Commission 2009. Available at www.ospar.org

OSPAR (2008) OSPAR Guidance on Environmental Considerations for Offshore Wind
Farm Development. Reference number: 2008-3. Available at www.ospar.org

Cefas (2004) OFFSHORE WIND FARMS: Guidance note for Environmental Impact
Assessment In respect of FEPA and CPA requirements Version 2 - June 2004. Currently
being reviewed / merged with Statutory Conservation Agency Guidance. Available at
www.cefas.co.uk

Mackinson, S.; Curtis, H.; Brown, R.; McTaggart, K.; Taylor, N. & Rogers, S. (2006) A
report on the perceptions of the fishing industry into the potential socio-economic impacts of
offshore wind energy developments on their work patterns and income. Contract E1103.
Cefas Science Series, Technical report No. 133. Available at www.cefas.co.uk

Rees, J.; Larcombe, P.; Vivian, C. & Judd, A. (2006) Scroby Sands Offshore Wind
Farm — Coastal Processes Monitoring. Final Report. Contract Reference AE0262. Available
at www.cefas.co.uk

Cefas (2005) Assessment of the Significance of Changes to the Inshore Wave regime
as a consequence of an Offshore Wind Array. Contract Reference AE1227. Available at
www.cefas.co.uk

Maclean, I.M.D; Skov, H.; Rehfisch, M.M. & Piper, W. (2006) Use of aerial surveys to
detect bird displacement by offshore wind farms. COWRIE DISP-03-2006. BTO Research
Report No. 446. Available at www.offshorewindfarms.co.uk

Maclean, I.M.D; Skov, H. & Rehfisch, (2007) Further use of aerial surveys to detect bird
displacement by offshore windfarms. COWRIE EXTDISP-06-07. Available at
www.offshorewindfarms.co.uk

Mellor, M.; Craig, T.; Baillie, D. & Woolaghan, P. (2007) Trial High Definition Video
Survey of Seabirds. COWRIE HIDEF-05-07. Available at www.offshorewindfarms.co.uk
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Norman, T.; Buisson, R. & Askew, N. (2007) COWRIE workshop on the cumulative
impact of offshore windfarms on birds — Peterborough 3rd May 2007. COWRIE CIBIRD-01-
2007. Available at www.offshorewindfarms.co.uk

Oxford Arcaeology (2006) Guidance for Assessment of Cumulative Impacts on the
Historic Environment from Offshore Renewable Energy. COWRIE CIARCH-11-2006.
Available at www.offshorewindfarms.co.uk

Gill, A.B.; Huang, Y.; Gloyne-Philips, I.; Metcalfe, J.; Quayle, V.; Spencer, J. &
Wearmouth, V. (2009) COWRIE 2.0 Electromagnetic Fields (EMF) Phase 2.0. Final Report.
COWRIE-EMF-1-06. Available at www.offshorewindfarms.co.uk

CMACS (2003) A Baseline Assessment of Electromagnetic Fields Generated by
Offshore Windfarm Cables. Final Report. COWRIE-EMF-01-2002. Available at
www.offshorewindfarms.co.uk

Gill, A.B., Gloyne-Philips, I.; Neal, K.J. & Kimber, J.A. (2005) The potential effects of
electromagnetic fields generated by sub-sea power cables associated with offshore wind farm
developments on electrically and magnetically sensitive marine organisms — a review.
COWRIE 1.5. Final Report. COWRIE-EM FIELD 2-06-2004. Available at
www.offshorewindfarms.co.uk

Diederichs, A.; Nehls, G.; Dahne, M; Adler, S; Koschinski, S * Verfu (2008)
Methodologies for measuring and assessing potential changes in marine mammal behaviour,
abundance or distribution arising from the construction, operation and decommissioning of
offshore windfarms. COWRIE CHANGE-06-2007. Available at www.offshorewindfarms.co.uk

. Bannister, D.J. (2007) Radar In-fill for the Greater Wash Area Feasibility Study.
COWRIE INFILL-02-2007. Available at www.offshorewindfarms.co.uk

Gordon, J.; Thompson, D.; Gillespie, D.; Lonergan, M.; Calderan, S.; Jaffey, B. & Todd,
V. (2007) Assessment of the potential for acoustic deterrents to mitigate the impact on marine
mammals of underwater noise arising from the construction of offshore windfarms. COWRIE
DETER-01-2007. Available at www.offshorewindfarms.co.uk

Nehls, G.; Betke, K.; Eckelmann, S. & Ros, M. (2007) Assessment and costs of
potential engineering solutions for the mitigation of the impacts of underwater noise arising
from the construction of offshore windfarms. COWRIE ENG-01-2007. Available at
www.offshorewindfarms.co.uk

Nedwell, J.R.; Parvin, S.J.; Workman, R.; Brooker, A.G. & Kynoch, J.E. (2007)
Measurement and interpretation of underwater noise during construction and operation of
offshore windfarms in UK waters. COWRIE NOISE-03-2003. Available at
www.offshorewindfarms.co.uk

DTI (2006) Aerial Surveys of waterbirds in strategic windfarm areas: 2004/05 Final
Report. Available at
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/
offshore/orrsg/rag_projects/rag_projects.aspx
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BERR (2007) Aerial surveys of waterbirds in strategic wind farm areas: 2005/06 Final
Report. Available at
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/
offshore/orrsg/rag_projects/rag_projects.aspx

BERR (2008) Review of cabling techniques and environmental effects applicable to the
offshore wind farm industry - Technical Report. Available at
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/
offshore/orrsg/rag_projects/rag_projects.aspx

DTI (2005) Guidance on the assessment of the impact of offshore wind farms:
Methodology for assessing the marine navigational safety risks of offshore wind farms.
Available at
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/
offshore/orrsg/rag_projects/rag_projects.aspx

BERR (2008) Review of reef effects of offshore wind farm structures and potential for
enhancement and mitigation. Available at
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/
offshore/orrsg/rag_projects/rag_projects.aspx

DTI (2005) Guidance on the assessment of the impact of offshore wind farms:
Seascape and visual impact report. Available at
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/
offshore/orrsg/rag_projects/rag_projects.aspx

DECC (2008) Review of Round 1 sediment process monitoring data — lessons learnt: A
report for the Research Advisory Group. Final Report 2008. Available at
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/
offshore/orrsg/rag_projects/rag_projects.aspx

DECC (2008) Dynamics of scour pits and scour protection — Synthesis report and
recommendations (Milestones 2 & 3).A report for Research Advisory Group. Available at
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/
offshore/orrsg/rag_projects/rag_projects.aspx

Ongoing Research (see www.offshorewindfarms.co.uk for more information):

- Effects of noise on fish: This project will look at the effect of pile driving noise on the
behaviour of marine fish. This project is currently out to tender.

- Remote techniques: Development of revised best practice guidance and technical
specifications for the use of remote techniques for observing bird behaviour in relation to
offshore windfarms. The project should provide an updated review of radar monitoring
undertaken at UK and European sites and look at what has been done, what can be done,
what are the limitations and what information can be technically delivered.
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- Satellite tagging of whooper swans: This project will examine the location of UK windfarms
in relation to migration routes between breeding and wintering grounds using satellite
tracking.

- Cumulative impacts workshop: This workshop follows on from the one held last year but will
be focused on producing written guidance to assist in the process of ornithological cumulative
impact assessment (CIA) for offshore windfarms.

- Data standards guidance for marine benthic data: Following on from a workshop in January
2008 on marine life data standards the Marine Biological Association of the UK have been
contracted to produce guidance to describe the management of marine life survey data and
recommend best practice.

- Coastal processes modeling for offshore windfarm EIA's: The aim of this project is to update
existing best practice guidance on the use of models to predict the impacts from offshore
windfarms on coastal processes, covering the diffraction and focusing effects on waves and
currents and their effects on longshore drift and erosion.

- Fisheries value: The purpose of the study is to develop one or more spatial information
layers on the distribution and economic value of commercial fishing and shellfishing activities
in UK waters. The information later will primarily be used to support strategic siting
assessments for Round 3 offshore windfarms but will also be of relevance for other marine
renewable energy projects
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Introduction

The present review has been performed by the Danish system operator Energinet.dk.
Energinet.dk has been involved in most of the Danish offshore wind farm and has recently
(2009-2010) been in charge of the environmental impact assessment for the 400MW Anholt
Offshore Wind Farm.

The review focuses on the overall content of the master plan. The review does not include
proofreading of the document, although a few comments are made on this. With regard to the
monitoring and measuring requirement, the review does not question or take a stand on the
correctness of this, simply because it is outside the reviewers' field of work and experiences.

Overall conclusion on the review

The document is generally a very comprehensive work. The listing of existing knowledge and
research in topic of interest is extensive and forms a good offset for the research and
monitoring programmes to be conducted in relation to coming offshore wind farms in the
North Sea.

Chapter 3.7 raises an important question. The methods used to evaluate cumulative effects
are indeed varying considerably. This should be targeted on an international level and should
therefore be prioritised in the view of the plans for offshore wind farms in the North Sea. The
master plan does not give any direction how this situation can be improved. Actually, another
review raised the same point (making it priority no. 1). | do agree on this point stressing the
need for an internationally set up description on how to proceed with this. However, since it is
not a specific research or monitoring topic, it can not be included in the list of priorities. It has
been given extra attention in this chapter however, look at par. 3.7.1. en 4.3.

The master plan lists and prioritises a large number of questions. We would like to highlight
that it is important to distinguish very clearly between " nice to know" and "need to know" in
relation to making a decision on whether or not permission should be granted to a specific
wind farm project and on what terms. The discrimination between "need” and "nice” has been
given someattention in the text as a criterion (actually, it is the legal constraint for ecological
effects as laid down currently in the EU Bird and Habitat Directive, in national natural law and
in . However, using these priorities as criteria for granting one OWP over the other is outside
the scope of the masterplan. This is likely to be different between countries as well, and might
also depend on specific local habitat or species characteristics.

The formulation of methods to manage the data collected is interesting. It will, if successfully
implemented, help to improve efficiency in research and monitoring programmes. It is
however a prerequisite, that access to the data are made easy and open to research in
general. The use of international conventions and protocols is more crucial than it appears
form the Master Plan (page 77). Yes, but at the moment it is not clear whether an
international standardisation is feasible. We stressed the importance of an internationalisation
of monitoring and research already.

We very much agree with the need of transparency and adaptability in monitoring and

research programmes on offshore wind farms. And that spatial planning in the respective
countries is one of the keys to a better planning of offshore wind in most European countries.
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Specific comments

No. | Reference | Comment Proposal
General
1 General The report uses a large | Add a list of abbreviations Has been added.
number of abbreviations. Most
are  explained at first
appearance. It is  not
consistent  throughout the
document.

2 General

Consider changing the names
to the names usually used in
English. Be consistent with the
use of the names throughout
the report.

wind mill = wind turbine

wind park = wind farm

wind mill park = wind farm The translator was
unaware of the right jargon in these cases. It
has been changed accordingly.

3 General

The English language could
be improved several places in
the document.

Consider to have an English proofreading made
on the document. For proofreading has been no
time unfortunately. Text and jargon changed
when encountered

Chapter 1
1 Page 3 The abbreviation BVD is not | Correct error Yes, has been corrected.
explained. It seems to be a
typing error, it should be
BHD?
The abbreviation DSC is not
explained. It seems to be a
typing error, it should be
DCS?
Chapter 2
Chapter 3
1 3.3.2 The Danish Monitoring | The Danish Monitoring Programme on offshore
Programme should be | wind farms was carried out from 2000-2005, on
mentioned more explicit. Horns Rev | and Nysted. Do you refer to a
specific program set up for Horns Rev Il and
Rodsand 11?7 Does it differ in anyway from what
we mention in the document for Horns Rev [1?
Text added as suggested by NERI.
On the later projects: Horns Rev Il and Rgdsand Il,
research/monitoring on specific topics have been
required in the permits. On both projects this
research/monitoring is still going on.
2 Table 3.2 Change wordings. Exploitation phase = production phase Changed
to "operation”
3 3.8 Mitigation measure will | Highlight that mitigation measures should only be
typically be technically | required IF significant impacts on the environment
problematic and economically | are expected (for the evaluation in the EIA for the
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negative for an offshore wind
farm project.

specific project) In the context of an EIA this is
formally correct. However, the interpretation of
the legal extent of an EIA differs from country to
country, especially regarding the cumulative
impacts. And exactly on this topic it would make
sense to prescribe a maximum of mitigative
measures in stead of only when a significant
effect is expected (and what that is also differs
from country to country). It is outside the scope
of the masterplan to make remarks on the

formal of legal applicability of mitigative
measures.

Chapter 4

Chapter 5

Chapter 6

1 6.3 We find that it will be very | By making sure that the respective authority is in

difficult to avoid
interdependency of
researchers' etc. on offshore
wind - and we find it crucial to
the research and evaluation,
which might come out of the
master plan, that experts are
involved from the beginning.

charge, it should be possible to involve people
who have a stake in the monitoring. To engage
with the experts on the various fields of research
will be crucial. Interestingly, this is one of the
main reasons why the Dutch govt has decided
to take the lead in the further implemenation of
monitoring and research on the effects of OWF.
In a later stage, an organisational plan will be
added to the Masterplan that goes in detail into
specifically this topic!
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Algemene opmerkingen
Algemene opmerking: het commentaar in deze audit is verwerkt in de Engelstalige
versie. Hierdoor kunnen evt. verwijzingen naar tabel- of paginanummers afwijken van wat er
in de Nederlandstalige versie staat.

Dit masterplan beschrijft in detail de Nederlandse aanpak om de ecologische effecten
van offshore windparken (OWP’s) te bepalen. Men identificeert een aantal kennisleemtes die
dienen te worden ingevuld en stelt specifieke meetprogramma’s op met vermelding van
prioriteit, duur en vermoedelijk budget. De voorgestelde monitoring houdt rekening met het
onderzoek dat elders plaatsvindt, maar is specifiek gericht op de Nederlandse situatie,
hoewel er ook een aantal algemene vragen in beschouwing worden genomen.

Wat hier uitgewerkt wordt betreft een inschatting van de effecten van offshore windparken in
vergelijking tot andere activiteiten vb. doorheen het masterplan komt het geluid van
windparken tijdens de operationele fase regelmatig aan bod (prioriteit 1) terwijl degelijke
kennis over het achtergrondgeluid ontbreekt en verwerving van deze kennis veel minder
belangrijk wordt geacht (prioriteit 3). De experts maken deze inschatting op basis van het
uitgangspunt dat eerst dient te worden gewerkt aan die zaken die geacht worden de meeste
info op te leveren op korte termijn voor het daadwerkelijk verbeteren van de
effectinschattingen. Op basis van de opmerking van MUMM heeft dit onderdel
(achtergrondgeluid) een hogere prioriteit gekregen en staat nu op de lijst met prioriteit 2.

Binnen de Europese Karderrichtlijn Mariene Strategie (KRM) en de Goede Milieu toestand
worden de aspecten biodiversiteit en niet-inheemse soorten beschouwd. Bij OWP’s in het
buitenland (Denemarken, Belgi€) is reeds gebleken dat de nieuwe kunstmatige harde
substraten snel gekoloniseerd worden door een aantal (0.a. niet-inheemse) soorten die, zeker
in gebieden met overwegend zachte substraten,voorheen niet of amper in het gebied
voorkwamen. In het kader van de verwachte drastische toename aan kunstmatige substraten
en het effect van de geassocieerde aangroei op het lokale voedselweb, lijkt het effect van
hard substraat soorten hier vrij summier behandelend (onder ‘benthos’ — prioriteit 3). Dit
potentiéle probleem wordt wel genoemd, alleen inderdaad een lage prioriteit gegeven. Dit is
op basis van vooral de inschatting dat het effect minder groot/ernstig is dan de effecten op
vogels, zeezoogdieren en vislarven. Wettelijke verplichtingen zorgen er vooral ook voor dat
vogels en zeezoogdieren en vislarven een hoge prioriteit krijgen. In de tekst zal worden
aangegeven dat met name de monitoring van exoten en hun verspreiding op hard en in zacht
substraat speciale aandacht verdient. Aangegeven is in 3.7 dat het effect van een enkel OWP
op de verspreiding van niet-endemische soorten verwarloosbaar klein wordt geacht, maar dat
bij cumulatie dergelijke effecten zeker niet meer verwaarloosbaar kunnen worden geacht.

De opmerkingen over de situatie in het Belgisch deel van de Noordzee zijn enigszins
gedateerd. Een aantal suggesties ter aanpassing/aanvulling worden hieronder gegeven:
Deze suggesties zijn zoveel mogelijk verwerkt in de relevante tekst.

Belgié: Thornton Bank, Bligh Bank en de Bank Zonder Naam

Op dit moment (april 2010) wordt er in het Belgisch deel van de Noordzee onderzoek
gedaan naar de milieueffecten van de eerste drie OWP’s: C-Power, Belwind en ELDEPASCO
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die zich respectievelijk bevinden ter hoogte van de Thornton Bank, de Bligh Bank en de Bank
Zonder Naam. C-Power bevindt zich in de pilootfase met zes functionele turbines met
gravitaire funderingen. Bij Belwind is de constructie van de eerste fase van 55 3MW turbines
in volle gang. De hiervoor benodigde heiwerkzaamheden werden eind februari afgerond. Op
de site van ELDEPASCO is men bezig de Ty, situatie te bepalen. Net als in het buitenland
werd de monitoring opgezet volgens het BACI-design (Before After Control Impact) met
aandacht voor zowel impact als proces-gerichte monitoring. De resultaten van de eerste twee
jaar monitoring werden gebundeld en zijn vrij beschikbaar (Vanermen & Stienen 2009;
Degraer & Brabant 2009*%). Monitoring van volgende aspecten is voorzien:

. Hydrodynamica en sediment: effecten van de constructie op turbiditeit,
stromingen, erosie rond de funderingen, erosie langs de kabeltrajecten,..

. Onder- en bovenwatergeluid: zowel tijdens de constructiefase als tijdens de
exploitatie en afbraakfase

. Benthos: opvolging van de kolonisatie van de nieuwe harde substraten met
nadruk op niet-inheemse soorten, effect van de sluiting van het gebied voor
visserij op infauna, epibenthos en vis, impact van organische aanrijking
door epibenthos van de harde substraten op endobenthos van de zachte
substraten...

. Avifauna: impact op de densiteit van zeevogels, barriere effect van de
OWP’s en onderzoek naar aanvaringen (combinatie van zeevogeltellingen,
radar en aanvaringsmodellen)

. Zeezoogdieren: eventuele wijzigingen in ruimtelijke verspreiding van
zeezoogdieren op het BCP (passieve akoestische waarnemingen met
behulp van T- en C-Pods, strandinggegevens en vliegtuigtellingen) en
gehoorschade (dissecties bij gestrande exemplaren).

. Elektromagnetische velden: metingen van de EMV ter hoogte van de
kabels tijdens de exploitatiefase

Kleine en taalkundige opmerkingen
Er is besloten om door te werken in de Engelstalige variant. Specifieke Nederlandstalige
verbeteringen worden derhalve niet van toepassing geacht (NVT). Wel is gekeken of de
Engelse vertaling ervan verbetering behoeft.

Kleine aanpassingen aan de tekst zijn in het rood aangeduid.

Pagina 2 — paragraaf 1: “Naast de inhoudelijke opzet van dit masterplan worden ook
ideeén gegeven datamanagement en internationale samenwerking.” > “Naast de
inhoudelijke opzet van dit masterplan worden ook ideeén gegeven over
datamanagement en internationale samenwerking.” NVT

Pagina 2 — paragraaf 1:"Het is van groot belang om te onderzoeken of dergelijke scenario’s
kloppen, of dat additionele informatie een reélere inschatting van de effecten geeft, zodat

“ http://www.mumm.ac.be/NL/News/item.php?ID=158
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besluitvorming ook op een betere inschatting van effecten plaatsvindt, en worst-case
scenario’s een kleinere rol hierin spelen.” NVT

Pagina 3 — laatste paragraaf: “Onderwatergeluid bij heien is een van de belangrijkste
benoemde negatieve effecten van de aanleg van OWP’s op dit moment, waarbij de
doorwerking op vislarven, vis, en zeezoogdieren van groot belang is.” vs. De situatie bij van
‘vibration piling’, gravitaire of drijvende funderingen. is in het Engels toegevoegd

Pagina 5 — laatste paragraaf: “het is nog weinig bekend over hoe bijvoorbeeld bruinvis
reageert op onderwatergeluid, en op welke spectra en niveaus.” Er zijn nochtans al een
aantal studies (zie vb Lucke et al., 2007 & 2008; Kastelein et al., 2008). tekst is in de Engelse
variant aangepast: knowledge on their behavioural reaction to various sound levels and
spectrums is rather limited.

Pagina 9: “In concreto: het feit dat vogels en zeezoogdieren een sterkere bescherming
genieten dan benthos en &#eplankton heeft, naast het gemak van waarneming (visueel
zichtbaar zonder technische complexe hulpmiddelen) en zekere indicatorwaarde, ook te
maken met hun iconisch karakter.” OK

Pagina 10 — derde paragraaf: “Resultaten van onderzoek uitgevoerd voor de Engelse kust
kunnen dan ook niet zomaar worden gebruikt om een inschatting van effecten te maken in de
Nederlandse situatie.” - “Resultaten van onderzoek uitgevoerd in het buitenland kunnen dan
ook niet zomaar worden gebruikt om een inschatting van effecten te maken in de
Nederlandse situatie.” OK; hier werd specifiek gedacht aan onderzoeks waaruit blijkt dat
kleine mantelmeeuwen bij de Engelse kust lager vliegen dan op de Nederlandse kust

Pagina 12 - Ook voor de twee Nederlandse parken Offshore Windpark Egmond aan Zee
(OWEZ) en Prinses Amaliapark zijn baseline studies uitgevoerd en worden effectstudies
verricht .NVT

Pagina 17 — layout tabel aanpassen zodat capaciteit v.d. individuele parken telkens op één
lijn kan. + toevoegen macrobenthos bij Thornton Bank I. Is aangepast Daarnaast is het
eventueel mogelijk om ter verduidelijking macrobenthos te vervangen door Hard/Zacht
substraat epifauna OK, maar benoemd als macrobenthos (zowel infauna als epifauna).. Ook
het monitoringsprogramma van Belwind (Belgi€) zou best worden toegevoegd (cfr. C-
Power). OK is toegevoegd

Pagina 20 — deel 3.3.4. “Prioriteit wordt gegeven aan monitoring om het effect van
elektromagnetische velden van kabels op vis gedrag te bepalen, het effect van habitatverlies
door windparken op zeevogels, barrierewerking op trekvogels en effecten van
onderwatergeluid op zeezoogdieren.” - “Prioriteit wordt gegeven aan onderzoek naar het
effect van elektromagnetische velden van kabels op vis gedrag te bepalen, het effect van
habitatverlies door windparken op zeevogels, barrierewerking op trekvogels en effecten van
onderwatergeluid op zeezoogdieren.” OK, is gewijzigd. In veel gevallen (ook buiten dit
rapport) wordt monitoring gebruikt terwijl oonderzoek wordt bedoeld. We hebben dit in
hoofdstuk 2 trachten te verduidelijken, maar het oneigenlijk gebruik van monitoring speelde
ons hier ook parten .Zeker wat betreft elektromagnetische velden gaat het hier om
experimenten eerder dan om monitoring. Het onderzoek naar de effecten van OWP’s in het
VK wordt nog steeds gecotrdineerd door COWRIE (DECC = beleid). Zie tekst; is aangepast
Pagina 24 — deel Habitats/Plankton. “Voorts wordt door sommigen een relatie mogelijk geacht
tussen de introductie van hard substraat en de sterke toename van kwallen in kustzeeén.” —
Eventueel weglaten tenzij een betere referentie gevonden kan worden. Referenties

toegevoegd:
- Hoover RA, Purcell JE (2009). Substrate preferences of scyphozoan Aurelia labiata polyps
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among common dock-building materials. Hydrobiologia 616: 259-267.

- Graham WM (2001). Numerical increases and distributional shifts of Chrysaora
guinquecirrha

(Desor) and Aurelia aurita (Linn"e) (Cnidaria: Scyphozoa) in the northern Gulf of Mexico.
Hydrobiol. 451: 97-111.

Pagina 27 — deel Vogels — laatste paragraaf. “De relatief hogere aantallen aalscholvers zijn
opvallend bij zowel Deense (Fox et al. 2006) als Nederlandse windparken (pers. obs. M.
Leopold).” — In hoeverre is dit te wijten aan het feit dat het hier relatief near-shore (en —in
Denemarken — ondiepe) parken betreft? Dit speelt zeker een rol, maar verwacht dat het
mogelijk is voor aalscholvers om ook om deze constructies te gaan broeden (gevallen op
constructies in Duitse Bocht bekend), zodat ook OWP op grotere afstanden vanaf de kust
“gekoloniseerd” kunnen worden.

Pagina 3.61. “Alhoewel benthos vooralsnog geen hoge urgentie heeft gekregen in de
effectbepalingen, is het niet opportuun de mogelijk vooral positieve effecten op deze groep
niet mee te nemen.” - positief is een geladen term, misschien is het beter om hier te spreken
van organische aanrijking door epibenthos van de harde substraten, naast het positieve effect
van de uitsluiting van visserij op het endobenthos van de zachte substraten + Tabel 3.3 — lay-
out Het gebruik van de term positief f negatief is natuurlijk richtinggevend ten aanzien van de
menselijke waardering, en geen wetenschappelijk correcte terminologie. Suggestie voor
aanpassing van de tekst zijn overgenomen.

Pagina 38 — deel benthos — 1° paragraaf. “Productie van benthos op hard substraat kan
eveneens doorwerken op vis. Deze veranderingen zijn nog niet onderzocht.” - “Productie
van benthos op hard substraat kan eveneens doorwerken op vis. Deze veranderingen
worden momenteel onderzocht in het Thornton bank windpark (Jan Reubens, Universiteit
Gent).” OK. Tekst is in het Engelse rapport toegevoegd.

Pagina 43 — deel Benthos — Habitatverandering. Eventueel nog een bijkomende
onderzoeksvraag: kunstmatig hard substraat als stepping-stone voor de verspreiding van
niet-inheemse soorten. OK. Tekst is in het Engelse rapport toegevoegd.

Pagina 45 — Onderwatergeluid. “Wat is de gevoeligheid (fysieke schade, TTS, vermijding,
verstoring) van de verschillende te onderzoeken soorten zeezoogdieren voor
onderwatergeluid met betrekking tot spectra en geluidsniveaus en afstand tot de bron,
veroorzaakt tijdens de bouwfase (heien), de operationele fase en de afbraakfase van
windparken?” cfr het Engelse PTS, TTS, avoidance and injury. in de Engelse tekst
aangepast, zoals aangegeven

Pagina 46. — deel benthos - “Ontwikkeling soorten en dichtheden soorten hard substraat -
Methode: Scuba duikers, camera’s, fysische bemonstering.” Bemonstering in inter- en
subtidaal (bv. Van quadranten) zal noodzakelijk zijn voor identificatie van de koloniserende
organismen. in de Engelse tekst aangepast, zoals aangegeven.

Pagina 51 — deel aanvaring: “toekomst” ipv “toekomast”. NVT

Pagina 53 — 4° paragraaf — “Cumulatieve Impact Assessments (CAl)” = (CIA) - ook in
volgende zin. is aangepast

Pagina 60 — Deel over het gebruik van pingers. Het zogenaamde dinner-bell effect waarbij
zeezoogdieren aangetrokken worden door het geluid van pingers en seal-scarers beperkt
zich tot individuen die gewend zijn te foerageren in zones met aquacultuur, waar de pingers
de locatie van de enclosures aanduiden (besproken op de IMAREST, Underwater Sound
Forum Conference, februari 2010). Tekst is toegevoegd. Door wie is dit besproken? Is dit
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alleen habituatie? Zou dit dan niet optreden bij regelmatige aanleg van OWP’s waarbij bijv.
vissterfte optreedt en dus ook een dinner-bell effect kan optreden?
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The report is comprehensive and will provide a useful basis for informing monitoring and
research requirements for the development of OWPs, but would benefit from further
incorporation of extended side-headings and a hierarchy of numbered sections (e.g. 2.1.1.a.i)
to help with navigation around the text.

1. Introduction - provides useful context in terms of The Netherlands and wider EU. OK

2. Delineation

Raises openness of data which is essential to build an improved knowledge base and hence
reduce uncertainty. Data openness and more peer-reviewed scientific publications are to be
encouraged. Data confidentiality, and hence restricted access, should be reserved for
genuine need; environmental data should not be classified as commercial in confidence. OK

2.2 The role of monitoring is to provide comparison with a baseline condition, which may
include, but is not necessarily restricted to, permit compliance. Permit regulations require
monitoring to be stipulated, but | agree this requirement needs to accommodate a flexible
response to improved knowledge, so regular reviews should be incorporated in any
monitoring and evaluation plan. OK

2.3 An essential prerequisite to any monitoring and research programme is to identify the
guestions/hypotheses for testing. This important stage is often poorly prepared, leading to
failings in study design and failure to meet expectations. OK. This is why it has been
mentioned.

3 Monitoring
Also worth mentioning that various impact studies have not (yet) continued long enough to
distinguish short- and longer- term effects. Has been added to the text.

Top page 14, Baseline studies on birds, second bullet point should read flying birds (not fish).
You're the only one that noted this! We checked the whole text for more “glitches” in the
translation.

Table 3.1 column entitled park capacity (MW) needs further formatting. Has been changed.
3.3.4 In the UK, there are monitoring requirements stipulated by the various licences, notably
FEPA (Food & Environmental Protection Act 1985). Research associated with offshore wind
farms has been coordinated by both COWRIE and DECC. The COWRIE programme is due
to close in 2010 and it is likely that the Crown Estate (landlord of the UK seabed) will assume
a more prominent role in research coordination. Under the UK Marine and Coastal Access
Act 2009, new marine planning and management structures have been established, the MMO
(Marine Management Organisation — 1 — 100 MW installations) and IPC (Infrastructure
Planning Commission — installations > 100 MW), so DECC's role as the relevant authority
with responsibility for preparation of AAs and consents will be transferred. DECC continues
to have a coordinating role in research via its SEA program. See
http://www.marinemanagement.org.uk/works/energy/index.htm

This text has been copied into the text in 3.3.4

Table 3.2 Exploitation phase, space taken up — query relevance to bats any more than to
birds, although possible alteration of perception of habitat, once there are new structures in
the sea. However, the presence of turbines may continue to have an effect on localised
benthos if positioned on top of specialist communities. Additionally, presence of turbines may
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lead to displacement/avoidance by bird species, effectively loss of habitat, either temporary or
longer-term.

It has been changed to “loss of habitat function” which encompasses more than just “space
taken up”. A bird may change its behaviour within an OWF, although it still flies through it.
The same holds for marine mammals (although they won't fly usually).

Table 3.2 other potential factors, mostly to complement the subsequent text: Text has been
adapted to include main points.

e Construction phase: displacement/avoidance by birds & marine mammals due to
presence of construction vessels & personnel.

o Exploitation phase: the presence of vessels & maintenance personnel may lead to
displacement/avoidance by birds and marine mammals.

e Exploitation phase: Lighting of turbines for navigation/aviation may affect birds on
migration. This is quite a contentious issue that is sometimes dismissed as
inconsequential but is considered by some to be a real possibility. Effects will depend
on the lighting regime that is used. There are possible mitigation measures
(intermittency, minimum levels of illumination necessary for health & safety
requirements, lighting outer turbines etc.), and development of suitable protocols will
require international cooperation between maritime safety agencies. Text has been
added. We mentioned this point in the section on mitigation. Shell/NAM have found
out that green light does not attract birds on oil platforms, so that is a serious
candidate. Repelling would be even better.

¢ Removal phase: displacement/avoidance by birds & marine mammals due to
presence of (de)construction vessels & personnel.

Table 3.2 could be enhanced by distinguishing +ve or —ve effects instead of just
indicating that an effect is likely. This point is also applicable to the
accompanying text which also could clarify situations where both positive and
negative effects may apply for different sectors of communities. The appropriate
context is in terms of the BHD and conservation priorities. For example,
introduction of hard substrate may be beneficial for some benthic species, but if
that results in damage to priority habitats or species, the net result may be
considered detrimental, e.g. 2) Effects on habitats: benthos, 2) Presence of OWP,
d. Thisis a hard nut to crack. | mentioned in chapter 2 that what is detrimental for
one species may be profitable of beneficial for others. The possible decrease of
offal and discards due to displacements of trawlers may have a negative effect on
protected gulls. However, although this is negative in the BHD context, it can be
considered positive in the context of biodiversity (less dominance from gulls). For
hard substrate the reverse is true (gain in biodiversity, but maybe unacceptable
change to BHD priority habitats). | prefer to treat simply “changes” and leave to
the context to judge the change as much as possible. Of course, some contexts
are quite binding, such as the BHD, but when considering effects that are outside
BHD context (MFSD might become another legally binding context), connotations
such as “positive” or “negative” are not easy to deal with.

There is useful and relevant material contained in this section but its presentation is overly
succinct. For greater clarity, the text would benefit from expansion of the current shorthand,

e.g.
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2.1.a) Bottom structure disturbance etc. — this list does not indicate what the potential
concerns are (report text in bold italics, suggested additions in plain text): Bottom structure
disturbance, triggers chemical processes (redox, nutrient cycles, sludge and organic
matter, death of bottom dwellers) — leading to increases in primary productivity, reduced
transparency (increased turbidity?), release of contaminating substances, changes to
benthos community, changes to food web production —and composition. ? Well that is
the idea, the -> is an arrow, suggesting causality. We added the wording, that makes it
clearer.

3.4.e) expand P(lankton?) and B(enthos?). It's Production and Biomass...added to the text.

The hierarchy in this section could be improved for clarity when scrolling down the text, for
example first order 1), second order a), third order i). This is not clear to me. You mean 4.a.i
in stead of 4.1.a? We leftit as it is.

4.1.a), what is “sheers” in this context? (see also page 26, under Birds). Sheers are a form of
two-legged lifting device, that is used for tasks such as lifting masts and heavier parts of the
rigging on board a ship, but also used in a very large version, for the piles of turbines..

4.2.b) Loss of feeding/resting/moulting areas (displacement/avoidance/habitat loss) for
seabirds from breeding colonies on land, and during at-sea distribution, including passage
migration in spring and autumn, post-natal dispersal of immature/non-breeding birds, moulting
aggregations, and non-breeding/wintering distributions. OK, text has been added (but not all
in the bullet)

Also changes in substrate, e.g. changes in erosion/deposition — development of new
sandbanks; erosion of existing sandbanks — to what extent is the change contrary to existing
trends? Well, locally there usually are some changes to the bed but as far as shows from
various studies it is all near-field effects. No erosion or growth of sandbanks as such has ever
been recorded. The focus here lies on ecological effects. We added the morphological
effects to the lists.

Page 26, Birds: loss of habitat due not only to presence of turbines, but potentially due to
increased presence of maintenance vessels and crews — depending on location. Has been
added.

Cumulative effects are important, given the proposed scale of offshore wind park
development planned in the North Sea, across member states. See paragraph 3.7

Breeding birds, page 29, The Everaert & Stienen (2007) study included common, Sandwich
and little terns. Tracking technologies are evolving rapidly now with reductions in size and
cost of different types of transmitters such that data loggers can be fitted to more birds,
providing high resolution data and, as Bluetooth and other technologies also develop, data
retrieval methods have less reliance on recapture of individual birds. In the UK there are
several studies about to commence or underway using a combination of tracking devices to
provide information on foraging destinations of breeding seabirds from SPA colonies, both to
augment information on distributions to identify important foraging areas at sea and to
improve our knowledge of overlap, and hence risks associated, with planned and proposed
offshore wind parks. Additional information, relevant to transboundary studies, will be
generated by these research projects. Comparable studies are being planned in the NL by
Cees Camphuysen (NIOZ).

3.5.2 Mammals
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Cetaceans, line 4, in press, not in pressure. Again a translation glitch...

Bats, NB one theory is that bats may not use echolocation when on long-distance migration,
hence apparent inability to detect turbines and associated collision/barotraumas but, as far as
| am aware, this has not yet been verified. However, there may be implications for the use of
bat detectors. Relevant text has been added.

Table 3.3
Plankton — effect of turbine piling relates to construction rather than operational phase.
Should be turbine pile/foundation. changed accordingly.

Birds, Collision risks, barrier effect, page

To my knowledge, there is just one observation of collision with offshore wind turbines,
recorded by Pettersson (2005) in the Kalmarsund: A flock of around 310 eiders, in V-
formation, flew past an outer turbine when several individuals in the outer flank, and therefore
the rear, of the flock struck the rotating blade on its downward trajectory or were caught in the
associated turbulence. Four birds were observed to fall into the water, of which at least two
flew out and at least one was killed. According to the Danes (NERI), there has been another
observed collision, with a bat or passerine, with automated detection (text added).

Tracking will be an important tool for determining at-sea behaviour in relation to wind turbines.
At some sites, deployment of cameras may be useful for recording collisions of diurnal
species. Is part of the suggested work (priority 1, is currently being set up)

NB need for some long-term studies at selected sites.

Agree desirability for international protocols, especially for transboundary studies. Agreed.
International harmonisation and cumulative effects will be a (if not the) major challenge for the
coming years.

Underwater noise, page 42. Need information on background noise as well as noise from
wind park (construction/decommissioning and operation) to determine whether the latter adds
significantly to background levels. Requirement for both replicate measurements at individual
sites at different times and comparative measurements at different sites at the same time.
See page 47 (3.6.4. under water noise).

Birds

Basic information, page 45

Also need to identify important locations for birds and environmental determinants of these —
how consistent/predictable are the environmental variables and species’ distributions? Isn’t
that covered in the second bullet: What are the most important habitats and food sources of
birds at sea and what determines the importance?

Identification of migration routes also requires information on whether there are identifiable
“routes” for different species or whether broad front migration. Text was added: Is their broad
front migration, or are there specific corridors, and what features are used to orientate? Can
OWF's play a role in orientation?

Change in habitat

How does the spatial distribution of bird populations change as a result of disruption
of the habitat, and food supply, during the construction and demolition phases of wind
parks? OK, has been added
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Underwater noise & fish, page 46 & 47 — see latest COWRIE report which used mesocosm
experiments. Unfortunately there has been no time update our text accordingly.

Marine mammals, change in habitat, page 49

Unclear about the proposed method for deployment of cameras “to the legs of windmills” — if
underwater cameras, likely to have short operational range, particularly if turbidity is a
problem; if above water, also potentially limited range especially to penetrate into the water.
Yes, changed the text accordingly

Birds, Basic information, page 49 & Change in habitat, page 50

There are problems using radar to identify birds on the water owing to wave
clutter; this is likely to require considerably more attention to develop appropriate
algorithms to filter out “noise” but retain birds. Radar is detrimentally affected by
precipitation, especially X-band. Careful thought needs to be given to the best
way to deploy radar effectively. Further consideration to the type of radar is
necessary. Marine radar and modified marine radar in avian laboratories have
limited range which will be a particularly limiting factor for observations over large
sea areas. Doppler radar may perform better in relation to wave clutter but is
more expensive than the basic modified marine radar that has been in use for
many wind park studies.Text has been added.

Hi-definition aerial surveys also may be useful in assessing changes in distribution and
abundance in relation to changes in habitat. Text has been added.

Collision, page 50 - Deployment of cameras may be useful for recording collisions of diurnal
species, but requires further consideration of deployment, image capture (refinement of
motion detection software), and data management. Tracking studies may provide information
about collisions/likely collisions. Yes, both the direct method (detecting collisions) and the
indirect method (tracking birds) will need to be applied. Text has been added

Barrier effect, page 51 — radar may offer limited scope for studying micro-avoidance because
of the greater reflectivity of the wind turbines than birds passing close to the turbines. True,
only advanced, military-type radars are able to deal with this. Text has been added.

3.7 Cumulation of effects

3.7.1, Plankton & benthos, page 54. In the UK, it is not widely considered that growth on the
foundations and dumped rock is necessarily positive — it depends on what is displaced or
smothered by the hard substrate and its existing conservation importance. The text was
changed to be more neutral.

Birds, page 54. If OWPs act as refugia for fish, this may encourage greater foraging activity
within OWPs by some species, therefore countering disruptive effects of increased shipping
elsewhere, although any commensurate increase in collisions could cancel out any benefits.

For migratory birds, there have been suggestions of using wind farm layout to provide wider
corridors between turbine rows in parallel with the main flight orientation, although this is
untested. The RSPB pressed for marine spatial planning as a component of the UK Marine &
Coastal Access Act 2009. A logical extension of this, as indicated in this report would be to
extend spatial planning throughout the North Sea and to include cumulative assessment of
regional populations of birds. To date, cumulative impacts have tended to be poorly
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addressed in UK environmental impact assessments, and extending a requirement to
transboundary consideration will greatly increase the challenges of producing competent
ClAs — this is a significant problem to address. An extra paragraph has been written in the
report on especially the cumulative effects (par. 3.7), and the lack of studies incorporating this
aspect, especially in transboundary effects. Most reviewers have commented this along the
same lines, and it seems that the time is ready for an international step forward.

Mammals, page 55. The second paragraph should be highlighted in bold font although, as
stated earlier, if alternative foundations to monopiles are used, there may be substantial
reduction in potentially negative impacts. Gravity-based foundations are regularly mentioned
as the alternative to piling, but as | understand it is not straightforward to use this technique
as a standard (yet).

Cumulative impacts require an internationally agreed definition, for example to include all
planned and reasonably foreseen projects. There is a concern that owing to time lag in the
manifestation of some impacts, they may be wrongly attributed. However, we have not yet
found a satisfactory way in which to address this problem. Yes, indeed a large problem. For
birds one might add that also land-born activities should be included. Also wind farms on land
could add to the mortality or reduced fitness of e.g. migrating birds.

Our knowledge of impacts associated with the listed other activities varies from reasonably
comprehensive to poor or non-existent and there is difficulty in attributing causation. Copied
this remark to the end of the text.

3.8 Mitigating measures

3.8.2 Construction, Birds, page 58, still little is known about how best to increase detection of
wind mills by birds. Knowledge of bird vision indicate that for many species they are often
unable to see wind turbines when they are in flight because their vision is trained downwards,
for example when undertaking foraging flights (G. Martin pers. comm., University of
Birmingham, UK). Additionally, there is a need to consider how birds view wind turbines,
rather than applying human vision perspectives. Alteration of lighting during peak migration
may be unacceptable in terms of requirements for navigation and aviation. Copied into text

There is clearly a lot more thought and discussion necessary to increase the detection of wind
turbines by birds. There is a pressing need for experimental testing of different methods,
initially this would be easier to undertake on land, rather than offshore, although clearly
responses may be different on land, but this would be a useful starting point. Also added to
the text

4 Prioritising monitoring questions

Priorities, page 61. Questions for which there are currently no perfectly feasible methods
need to be included — information demand will help to drive the development of technologies
and methods to address some of the high priority but challenging questions — | note there is
reference to such projects under the long-term subdivision. A sentence was added.

4.2.5 Birds

Priority 1, page 66. Indications from UK wind parks and experience from the coastal wind
park at Zeebrugge in Belgium (Everaert & Stienen 2007) are that Sandwich tern is a high-risk
species for collision. Studies by Perrow (unpublished) show foraging ranges well beyond 12
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nm for breeding birds and overlap with footprints of proposed OWPs in UK waters. Look at
footnote 37, states exactly this.

Priority 2, page 66, Indirect observations of collision, using seabird strandings: how is this
information connected to OWPs in The Netherlands? Corpse drift may mean that corpses
come from other sea areas. Or is the aim of this work to provide an index of strandings,
cause of death/nature of injuries consistent with collision before and after large scale
deployment of OWPs? How will these data be analysed? Depends on type on injury. Kees
Camphuysen explained that it's possible to get some idea of possible collisions from
strandings data. Currently there is a project for near-shore wind farms. | have to admit that for
offshore farms this does not seem a likely method.

Priority 3, page 67. Ringing will provide limited information about migration routes. Most
information from ringing identifies origins and destinations and may indicate possible routes,
but to identify migration routes and the variation in migration routes requires a combination of
radar to track migration volume, as indicated under Priority 1, and tracking of individual birds.
| added a sentence Tracking is feasible, cost-effective (increasingly so for particular types of
tag, although with varying levels of precision and accuracy) and offers levels of information
that merit consideration under Priority 1, to determine connectivity between SPA breeding
colonies and OWPs, identify important foraging areas, transboundary links, migratory flights. |
added tagging migratory birds (from our SPASs) under priority 1.

Priority 3, 3, page 67, habitat association/spatial modelling has a role here. Yes, but how this
exactly needs to be done will be described elsewhere (i.e. not in the Masterplan)

5. Data management

The data management role must be independent of industry but also have the ability to
secure data from industry to allay industry fears of unfair advantage to competitors or
disadvantage to themselves. In the UK, the Crown Estate as landlord of the seabed has
authority to require submission of environmental data for a centralised database, which was
established under the auspices of COWRIE. There are considerable funding requirements to
develop and maintain data, and to produce meta-analysis to increase the knowledge base.
Consistent methods also ensure that such meta-analysis is possible. The models proposed
here have advantages and disadvantages in terms of acceptability to data suppliers, as well
as providing access to users. In an annex, the ideas for the organisation of the monitoring
and research, and the role and responsibilities of the various actors is laid down. This has
been done after consultation with the industry. It definitely is something that is being looked
at!
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Annex C: Organisational aspects Masterplan ecological
effects OWFs

This annex has been published as a separate document; it has not been included in this
document. It can be found at
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