


6 (a).?2 Consult the DAERA Evidence and Innovation ‘Call’ document, and insert priority area
relevant to this project

PMB 4 — Sustainable Environment

The overall objective of PMB 4 is to address the environmental considerations which are major factors
in health and wellbeing. Such issues include climate change, pollution, air / water quality, bio-diversity,
waste management and protection of the landscape and natural resources. The main focus of
evidence gathering and innavation support activity is to gain a better understanding of the issues
surrounding environmental sustainability and climate change mitigation and the potential economic
value attached to their effective management and exploitation. A better appreciation of the interaction
between land/marine based industries and the natural environment and the regulatory compliance
within and between these industries will help promote enhanced policy making and regulatory
capabilities.

This proposal is for a scoping study to determine the research required to assess the present and
potential impacts of climate change on the fish and fisheries of Lough Neagh in the context of an
ecosystem already affected and in a state of flux due to nutrient enrichment and invasive species.

6 (b). Describe how the project will address this priority area and explain the specific
problem that needs to be addressed (please ensure that all scientific terms/abbreviations
used in the document are explained)

Climate change is acknowledged to be one of the primary threats to biodiversity and consequently to
ecosystem services and associated provisioning services such as the commercial fishing industry on
Lough Neagh. The consequences of increasing temperatures are relatively well understood for
terrestrial and marine ecosystems and they generally involve latitudinal or altitudinal range shifts or
increasing frequencies of seasonal mismatch between predator and prey population dynamics. A less
documented but more damaging response to climate change is expected for freshwater systems, as
geographic range shifts are restricted to a much greater degree when habitats are effectively enclosed
by terrestrial and saline borders as is the case for many lake systems including Lough Neagh.

This project is aimed to be a first phase scoping study to further bring forward a comprehensively
considered proposal or proposals (in a subsequent E&I call) with the primary groundwork already
complete. Where data from regular monitoring programmes is readily available this must be compared
against historical records to assess existing temporal trends. Where data is sparse, surveys to assess
current baselines will need to be conducted. This project will further aim to assess the requirements
needed to produce practical models to determine and forecast the impacts of climate change on key
fish taxa for the Northern Ireland economy (pollan and eels). In doing this, the project will assess data
availability and requirements of key prey items of eels and pollan; Mysis salemaai and chironomids.

In conjunction, the project will re-assess the status of the zebra mussel invasion of Lough Neagh, map
the species’ current and projected range expansion within the lake and assess the likely combined
impacts of climate change and invasion in an ecosystem context, along with implications for important
commercial fisheries.

* Project Extension Proposals do not require Section 6 to be completed.
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Experimental Research®
Total

8. What scientific knowledge already exists in relation to this Evidence and Innovation Need?
In completing this section you should provide concise and relevant background information on
related projects undertaken by the Agri-food and Biosciences Institute (AFBI) (past and present)
AND research published by other groups locally, nationally and internationally. List title, year,
and publication (if relevant). It is recommended that this section does not exceed three A4 pages.

Ireland and consequently Lough Neagh has a temperate marine climate strongly influenced by the
North Atlantic Drift which prevents climatic extremes (Barrow and Hulme, 1997, Graham and Harrod,
2009). Climate change presents a further pressure on fish that are already subject to a series of natural
and anthropogenic stressors including eutrophication, invasive species and arterial drainage schemes. |

Climate directly and indirectly influences ecological processes (Friedland et al., 2000, Graham and |
Harrod, 2009). A range of complementary processes may act on a fish population Water temperature |
has long been identified as a major influence on the ecology and physiology of fish {Maitland, 1972, |
Wheeler, 1983, Graham and Harrod, 2009). Temperature along with food availability are the most
important factors that determine growth rates of fish. Decreasing temperatures slow metabolic |
processes, slow feeding rate and in turn decrease fish growth. Conversely as temperature increases,
metabolism and energy demands increase to a point where inputs from food may be insufficient and
fish have to utilise stored energy reserves thus decreasing their condition factor (Graham and Harrod,
2009). For these reasons temperature is considered a fundamental component of the niche of fish (De
Stasio Jr et al., 1996, Graham and Harrod, 2009).

Other aspects of climate change will affect multiple environmental factors and in turn affect fish e.g.
cloud cover / light penetration, storm surges, precipitation and altered river discharge. Climate change
predictions for Ireland pinpoint changes in abundance and frequency of precipitation (Hulme et al.,
2002), including increased periods of drought and these changes will affect fish communities in
freshwaters.

The actual effects of climate change on fish are likely to be diverse (Graham and Harrod, 2009) and
there is extensive literature examining this. The consequences are likely to be profound for fishes such
as eels and salmonids that depend on the timing of seasonal events as migratory or spawning cues
(Ottersen et al., 2004). AFBI freshwater scientists Kennedy and Crozier (2010) demonstrated that the
timing of the smolt run on the River Bush was strongly linked to ambient river temperatures, the peak
of the smolt run had shifted to an earlier date in recent years and that earlier running smolts were
correlated to decreased overall subsequent survival rates as a consequence of thermal mismatch
upon transition from freshwater to the marine environment.

Fishes may be susceptible to increased temperature regimes, due to their physiological requirement
for cool-water environments and often complex life histories (Thomas et al., 2015). Increased water
temperatures, particularly in nursery areas may impact negatively on fish survival and recruitment.
Lough Neagh pollan expended circa 60% of their dynamic energy budget in a summer with a maximum
recorded temperature of 21°C (Dabrowski, 1985). Harrod (2001) stated that this percentage is likely
to increase at higher temperature. Harrod (2001) also reported that accurate predictions of the effects
of warmer summers on pollan will require information on how food consumption, activity and |
respiration rates change with temperature.

Mysis salemaai (formerly known as M. relicta) is a euryhaline glacial relict and considered stenothermic |
(i.e. it can only survive within a narrow temperature range) and thus it is found in northern Europe |
(including Ireland) and northern Siberia (Audzijonyte and Vainola, 2006, Griffiths et al., 2015). Griffiths |

‘Experimental research: The acquiring, combining, shaping or using existing scientific, technological, business and
other relevant knowledge and skills jor the purpose of producing plans and arrangements or designs for new, altered,
improved preducts, processes or services. This may include other activities aiming at the conceptual definition, planning
and documentation of new products, processes or services.
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10. Outline the Project Team's expertise/track record in this field and its capability to
successfully complete the project proposed. {This should include work on previous similar
projects and reference any relevant research published by the group locally, nationally and
internationally. List title, year, publication (if relevant).







12. List the Deliverables and the date by which it will be achieved (mth/yr). Add additional lines
as required.
Deliverable {(e.g. paper to be published; report to be submitted; | Milestones
knowledge exchange opportunity) Include a brief description of | (target date of
deliverable if appropriate. Add additional lines as required. achievement)
121 Comprehensive literature review pertaining to the impacts of climate August 2021
change on the ecology of Lough Neagh and its impacts on the commercial
fishing industry.
12.2 Baseline surveys of key prey species - Baseline surveys to determine up | Sept 2021
to date population densities of Mysis salemaai and chironomid larvae.
12.3 Survey of Zebra Mussel range and expansion - Determine the invaded Sept 2021
range of zebra mussels in Lough Neagh and evaluate the population
density at key sites.
124 Preliminary analyses of high frequency monitoring data and comparison May 2022
with low resolution frequency monitoring for summer temperature. Outline
usefulness in stock —recruitment model improvement
12.5 Review of Bioenergetics approach to fisheries modelling in Lough Neagh | Jan 2022
12.6 Report and further proposal — produce technical report and an informed June 2022
second phase proposal

13. Publications/ Knowledge and Technology Transfer. Please provide details of all planned
publications, knowledge transfer opportunities/events over the duration of the project.

Output description Target number
Year 1 Year 2 Year 3 Year 4 Year 5
(2020/21) | (2021/22) | (2022/23) | (20XX/XX) | (20XX/XX)

Refereed scientific publications 1
Non-refereed scientific publications 1
Knowledge transfer/popular articles
Knowledge ,:g E QERA 1
Eransfer events slakeholdars

to the public

14. List and detail collaboration with others, and explain what their role(s) will be?
List any opportunities that have been identified within this proposal for collaboration with other
research Institutions and/or Higher Education Institutes/industry. Add additional lines as required.

Institution/Company

Lead Scientist/Collaborator

Detail of Collaboration (e.g. knowledge exchange, networking, co-funding, resource-sharing)
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18. AFBI's financial cost of project delivery (Full Economic Cost £'s)

Please note all research costs are now capital. A full breakdown of all costs associated with the
project must be provided in the FFP Appendices.

It is expected that most research projects will be completed within a 3 year time period. Where the
cost of an item/salary is likely to increase over time due to inflation, ensure that the increases are
included in the cost projections).

£ £ £ £ £ £

A) AFBI Costs Year 1 Year 2 Year3 Year4 Yearh Total

2020/21 2021/22 2022{23 2023/24 2024i25
Direct Costs
Staff costs 19,760 65,667 17,807 0 0 103,234
Consumables 0 150 50 0 0 200
Travel & Subsistence o 0 0 0 0 0
Dissemination/Knowledge Exchange 0 0 0 0 0 0
Subcontract Research Costs 0 4,500 1,500 0 0 6,000
Animal Usage 0 0 0 0 0 0
Other - give details 0 0 0 0 0 0
Indirect costs
QOverhead charges 25,060 83,277 22,582 0 0 130,919
Irrecoverable VAT on AFBI expense v 1,246 415 0 0 1,662
Subtotal 44,820 154,840 42,355 0 0 242,015
B) Non-AFBI Costs Year 1 Year 2 Year3 Year4 Year5 Total
Collection of samples/data 0 0 0 0 0 0
Dissemination/Knowledge Exchange 0 0 0 0 0 0
Qther - give details 0 0 0 0 0 0
Subtotal 0 0 0 0 0 0
C) In-kind contribution Year 1 Year 2 Year3 Yeard Year5 Total
Item 1-give details 0 0 0 0 o 0
Item 2 - give details 0 0 0 0 0 0
Subtotal 1] 0 0 0 0 o
TOTAL PROQJECT COST 44820 154,840 42,355 0 0 242,015
Co-Funding Income 0 0 0 0 0 0
DAERA Funded Costs 44 820 154,840 42,3585 0 0 242015
DAERA Cost % 100% 100% 100% #DIV/0!  #DIV/O! 100%
Co-Funding Cost % 0% 0% 0% #DIV/Q!  #DIV/O! 0%

[PLEASE INSERT FFP SUMMARY TABLE AS SHOWN IN FFP APPENDICES SPREADSHEET])







paverty, improvements in equality etc.):

21. Describe how DAERA, and its stakeholders will benefit from the research

Include both monetary benefits (e.g. increases in farm gross margins, or processing sector value
added); and non-monetary benefits such as environmental, conservation, safety, welfare,
customer confidence, social benefits etc. Social benefits/impacts might include reductions in

Beneficiary:

Specific section /

How they will benefit:

families and the
General Public

group:
DAERA Inland  Fisheries/ | The outputs from this project will contribute to
NIEA the evidence-base required for fisheries
management plans. Outputs will help us meet
Regulations 1100/ 2007 for eel stock
management.

Consumers General public Improvements in water quality via aesthetics and
improved leisure, including recreational angling
benefits.

Other Stakeholders Fishermen, their Improvements in fisheries management-

positive feedback to local communities and
fishermen- encouraging greater public
ownership, faith in management, and
acceptability of future potential stock densities
of commercial fish.

¢ explain your assumptions;

22. As far as is possible, it is important to quantify the likely benefits/outcomes® that should
arise as a result of this Evidence & Innovation project, and where possible, calculate their
monetary value. In describing the quantifiable benefits arising from the project below

¢ show how you calcuiated the level of benefit;
¢ provide details of the expected timeline for the achievement of the benefit.

]

Under the EU Water Framework ‘good ecological status’ must be achieved in ail waterbodies
covered by the directive in Northern Ireland. Fish is a biological quality element in the Directive
and is currently at good status. Climate change effects (temperature) may affect the oxygen/
food availability for the fish populations in the lake and this proposal seeks to address emerging
issues to further investigate for Fisheries Management.

Failure to keep our good status for the fish element will result in monetary penalties from the EU
commission, which NI will be required to pay until the situation is rectified. The size of these
penalties will be decided by the European Court of Justice however, a recent example of the
potential penalties imposed on the Republic of Ireland for failure to properly implement the
Environmental Impact Assessment (EIA) Directive, resulted in a lump sum fine of €180,000 plus a
daily fine of €19,000 until these regulations are correctly implemented.

5 Qutcomes - these are the eventual benefits to society that a project is intended to achieve.

14



23. When both monetary {Q22) and non-monetary benefits (Q21) are taken Yes
together, is it reasonable to assume that the benefits of the research will
offset its costs? Y/IN?

24, If yes given for Q23, discuss why it is reasonable to assume that the benefits of the research
will be sufficient to offset its costs
E.g. where benefits are mainly ‘monetary’ in nature, take into account average ‘benefit per
farm’ projections, and discuss what level of uptake in industry would be required for the
benefits to offset the cost of the research, and conclude on whether this is achievable given
uptake rates delivered from broadly similar research undertaken in the past.
Where benefits are mainly ‘non-monetary’ in nature, provide information on the:

» fit with DAERA objectives,

» context data — e.g. the ‘value added’ 7of the sector supported by the research at farm
production, and food processing stages; number of employees, if relevant;

s other relevant data (e.g. amount of interest from consumers/customers on the non-
monetary benefits being generated; political drive to achieve these non-monetary
benefits etc.);

¢ Discuss why, in your view, the non-monetary benefits are sufficient to offset the costs of
the research.

If ‘good ecological status’ is not achieved in all waterbodies and Northern Ireland were to incur
similar penalties as imposed on the Republic of Ireland for infringement related to the EIA
Directive there would be an annual cost to the NI economy of £6.1 million/year until the situation
was rectified.

25. Qutline how it would be possible to measure robustly the monetary and/or non-monetary
benefits actually achieved as a result of the research project
Include information on:
+ how the relevant baseline information could be captured;
¢ how the impact of the research could be measured.

Measuring the improvements in water quality due to the ouiputs of this project as opposed to other
measures is extremely difficult. As such, robustly measuring the monetary benefits in terms of
improvements in water quality and ecology in NI is uncertain. However, measures of the benefits
can be obtained from associated indicators.

7 The ‘value added' of a sector is the monetary value of its overall contribution to the Northern Ireland economy. To
estimate value added for agriculture production sectors, the aggregate gross margin figures are used. See
“Aggregate Gross Margin Estimates for the Main Agncultural Sectors in the DAERA Publlcation “Statistical Review of
Northemn Ireland Agriculture” hitps: isti i

See “Value Added, by subsector” table in the DAERA Publication “Size and Perfermance of the Northem Ireland Food
and Drinks Processing Sector” hittps://'www.daera-ni.gov.uk/articles/size-and-performance-ni-food-and-dnnks-
processing-seclor as this provides estimates of “value added” for subsectors at the processing stage.



The benefits of this research to the fishing and aquaculture industry in NI can be measured by the
contribution it makes to fisheries management plans and targeting future effective use of public
funds in future research areas.

The impact of this research can also be measured through its successful publication in high impact
academic journals and the number of citations the papers received.

26. Outline when would be the most appropriate time (i.e. year) to measure the monetary
benefits actually achieved as a result of the research project?
(e.g. for some projects, there may be a time-lag between the completion of the research
project, and the benefits actually being delivered to industry, as knowledge exchange has to
take place, and the industry adopt the new practices required. This question requires you to
specify the year which is the earliest point in time that a meaningful estimate of the benefits
should be possible.)

As this is a scoping project to identify further research required to examine the impacts of climate
change on the fish ecology of Lough Neagh in the context of an impacted ecosystem this would be at
least 3-5 years in the future and is not precisely definable at this stage.

27a. Is there potential for any of the beneficiaries identified in Q21 above to contribute
towards the cost of the research? If so, give details of relevant representative body that
could be approached for funding/collaboration (and their responses, if they have already
been approached).

NA

27b. List any other non-financial contributions to support the project from industry/others {e.g.
meat samples; access to a membership database to use as a survey frame etc.)

NA

27c¢. If DAERA did not provide funding for this Evidence & Innovation project, to what extent,
if any, might it be delivered by industry/private sector organisations; or the delivery funded by
industry/private sector organisations or another public sector organisation?

Impacts of climate change fall under the remit of DAERA / NIEA. These projects require a significant
monetary and time resource which is unlikely to be conducted without government funding.

27d. Pathway to Impact: A high level description of how the results will be impactful should
be outlined. Where possible the roadmap to realise this impact should be highlighted here.

The resuits of this project will feed into a further considered proposal that will have precise
research objectives focusing on the impacts of climate change and invasive species on key
commercial fishes. When the impacts are fully understood mitigating measures can be
identified and applied.

16
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Data Protection and Fréedom of Information Issues

The Department takes data protection and freedom of information issues seriously. it takes care to ensure that any
personal information supplied to it is dealt with in @ way which complies with the requirernents of the Data Protection
Act 1998. This means that any personal information you supply will be processed principally for the purpose for which
it has been provided, However, the Department may afso use it for other legitimate purposes in line with the Data
Protection Act 1998 and Freedom of information legisiation. These include:

e Administration of the Common Agricullural Policy and other aid schemes;
e  The production and safety of food;

e Management of land and other environmental contrals;

e  Animal health and welfare;

o  Occupational health and welfare;

o  Compilalion of stalistics;

e Disclosure to other organisations when required to do so; and

o Disclosure under the Freedom of Information Act 2000 or the Environmental information Regulations 2004
where such disclosure is in the public interest.

31. Fol Implications (you should state here if any of the information provided in this form would be
exempt from release under the Freedom of Information Act 2000, staling specific exemptions where
possible)

32. This document was prepared with input from AFBI project leader(s)

Name Date
19/11/2019

33. This document has been prepared and checked by policy lead(s) and is
recommended for approval by the relevant PMB

Name Date
27111119

34. This document has been accepted by me as the PMB Chair on behalf of the PMB and
the project may proceed on this basis

Name | Date
29/5/20
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