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Pressure Type: INVASIVE ALIEN SPECIES

5.10 Key Sector: ALL SECTORS

Non-native or, as they are sometimes known, ‘alien’ species are animals and plants that have been introduced, either
intentionally or unintentionally, outside their natural range. Many of these species live in harmony with our native
species. However a few non-native species become what is known as ‘invasive’as they thrive in our habitats and out-
compete our native plants and animals. Non-native species can be introduced or transferred to an area by a variety of
means. Invasive non-native aquatic plants and animals can be brought in through the ornamental plant and animal
trade, through shipping and boat movements or via recreational water users. Invasive alien species are now widely
recognised as the second biggest threat to biodiversity after habitat destruction.

Alien species were included in the freshwater classification results. However for freshwaters, coastal and transitional
waterbodies invasive alien species can only cause a downgrade of high to good ecological status or worse. The
presence of four marine invasive species, namely the Slipper Limpet (Crepidula fornicata), Smooth cord-grass (Spartina
anglica), Wire weed (Sargassum muticum) and the Chinese mitten crab (Eriocheir sinensis) was assessed. Seven

coastal waterbodies were downgraded from high status to good status based on the presence of non-native marine
macrophytes.

There are several species which were identified in the ‘Invasive species in Ireland Report’ as being problematical in
Ireland. For the purposes of the Water Framework Directive (WFD) it is only those species which are known to be
present in Ireland and that are known to have a negative impact on our native aquatic ecology that are taken into
consideration during the classification process. Table 5.10(a) below lists those species which under the WFD are
considered to pose a significant threat in Ireland. The list does not include invasive alien species that have not been
recorded in Ireland such as the Signal Crayfish, however the list will be updated as additional nuisance species arrive.

Table 5.10(a) Provisional Invasive Alien List for Ecoregion 17 (Ireland).

Species Type Common Name Species name Presence in Northern Ireland
Aquatic Plants Curly Waterweed Lagarosiphon major Present
Nuttall's waterweed Elodea nuttallii Present
Parrots Feather Myriophyllum aquaticum | Has been found in Glastry Clay Pits
New Zealand Crassuala helmsii Present in: Lough Neagh, Lough Beg,
Pigmyweed (also know Lough Island Reavy, Gosforth River,
as Australian Swamp Strangford Lough, Crawfordsburn,
Stonecrop) Donaghadee, Castlewellan,
Lady Dixon Park
Water fern Azolla filiculoides Present in the Lagan Valley Regional

Park, Clandeboye Lake, Lough Neagh
and the River Bann

Least duckweed Lemna minuta Present

Fringed waterlily Nymphoides peltata Present

Floating pennywort Hydrocotyle Present in 3 locations in NI (Glastry
ranunculoides Clay Pits, Six Mile Water, Dunadry and

in Sir Thomas and Lady Dixon Park
Belfast)
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Riparian (river
bank) species

Giant hogweed Heracleum Present
mantegazzianum

Himalayan balsam Impatiens glandulifera Present

Japanese knotweed Fallopia japonica Present

Invertebrates Zebra mussel Dreissena polymorpha Present in Lough Neagh, Lough Erne
and Carran Lough Derrygonnelly.
Crustacean Crangonyx Present
pseudogracilis
Fish Chub Leuciscus cephalus Not present — only in Ireland
Dace Leuciscus leuciscus Not present - only in Ireland
Fish parasite Swim Bladder Anaguillicola crassus Present
Nematode
Marine Species | Ascidian species Didemnum spp. Present

Common cord-grass

Spartina anglica

Present in Lough Foyle, Carlingford
and Strangford Loughs

Wire weed

Sargassum muticum

Present in Strangford and Carlingford
Loughs

Chinesw mitten crab

Eriocheir sinensis

Not present — only in Ireland

Pacific Oyster

Crassostrea gigas

Present in Strangford Lough

Leathery Sea Squirt

Styela clava

Present in Larne Lough

(The list does not include invasive that have not been recorded in the Ecoregion and the
list will need to be updated if additional species arrive - List last updated 29th October 2008)

These species are known to have a direct impact on the ecology of the water environment, if they become fully
established in an area. Some of these species are present in Northern Ireland and require some form of management
(such as preventing further spread, monitoring to identify extent, eradication or removal from a water body). Some

species are not amenable to effective control, once established. Hence early removal or eradication measures are
appropriate. Others on the list are present elsewhere in Ireland but need to be actively prevented from spreading to

Northern Ireland as, once established, they would be detrimental to the environment, and difficult and costly to control.

In the Neagh Bann River Basin District:

- Australian Swamp Stonecrop has been found in Lough Neagh, Lough Beg, Lough Island Reavy and the Gosforth River;
« Common Cord Grass and Wire Weed have been found in Carlingford Lough;

- Water Fern has been found in Lough Neagh and the River Bann;

« Floating Pennywort is present in the Sixmilewater River; and

- Zebra Mussels have been found in Lough Neagh.

5.10
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in Table 5.10(b).
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Invasive alien species impact on native species through competition for food, space or habitats, through predation, by
altering habitat or by introducing pathogens or parasites. Indirect impacts to the wider environment may also occur
from invasive alien riparian species for example, excessive growth of these species can result in increased shading.
Winter die back of these invasive alien species can also result in river bank instability and erosion which can lead to
increased sedimentation in rivers and consequent smothering of juvenile fish or pearl mussels. Examples of

impacts arising from a number of invasive alien species that are currently present in Northern Ireland are provided

Table 5.10(b) Examples of the impacts of invasive alien species present in Northern Ireland.

Species Water body type Impacts
Japanese Knotweed Rivers «  Competition with native flora; results in monoculture of Japanese
(Fallopia japonica) Knotweed along river banks
«  Undermining of infrastructure
« Inwinter Japanese Knotweed dies back, exposing the soil which is
washed into rivers and causes bank erosion
Himalayan Balsam Rivers - Compete with native flora which results in a monoculture of
(Impatiens glandulifera) Himalayan Balsam along riverbanks
« In winter the plant dies back leaving bare banks susceptible to
increased erosion and increased sedimentation of the river which
can impact on fish spawning grounds, and species designated
under Annex Il of the Habitats Directive such as the Freshwater
Pearl Mussel.
Giant Hogweed Rivers «  Pose a health hazard to humans as skin contact with the sap of the
(Heracleum plant causes irritation
mantegazzianum) «  Exclude native herbaceous plants which can result in riverbank
stability
«  Inwinter Giant Hogweed dies back, exposing the soil which is
washed into rivers and causes bank erosion.
Zebra Mussel Lakes +  Smothering of native unionid mussel
(Dreissena polymorpha) + Increased macrophyte growth due to increased light penetration
which impedes fishing and boat navigation
«  Decrease in phytoplankton and zooplankton abundance
«  Mask impact of nutrient status which may result in toxic algae
blooms
- Cause changes in fish populations
- Damage boat engines, block water abstraction intakes and foul
jetties.
Wireweed (Sargassum | Coasts and - Competition with native flora
muticum) estuaries «  Smother Eel grass beds that are important feeding areas for

wading birds in Special Protection Areas.

Reduce light penetration available to under story species.
Prevent oxygen transfer between air and water when present in
dense stands.

Dense stands can impede navigation in marinas.

Can cause anoxia when the population declines.
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Northern Ireland has a number of international obligations to address invasive species issues, principally through the
Convention on Biological Diversity, International Plant Protection Convention, the Habitats Directive and now the WFD.

KEY LEGISLATION AND STRATEGIES

The Wildlife Order (NI) 1985 (under review)

This legislation aims to protect wild animals, birds, plants and their habitats. It is therefore an offence to kill, injure,
disturb, take or sell wild animals. The Order contains measures for preventing the establishment of species not native
to Northern Ireland which may be detrimental to native wildlife. It is an offence under Article 15 of the Wildlife Order
to “release or cause to escape into the wild” any animal (this would include birds and fish) that is not ordinarily resident
in or is not a regular visitor to Northern Ireland in a wild state (i.e. species, which according to scientific records, do

not naturally occur in Northern Ireland). It is also an offence to release any animal included in Part 1 of Schedule 9

to the Wildlife Order in order to prevent their further spread. Part Il of schedule 9 specifically lists plants which it is an
offence to intentionally introduce into the wild, this covers non-native plants such as the Giant Hogweed and Japanese
Knotweed.

A review of the Wildlife Order has been completed and a consultation document setting out the Department of

the Environment's proposals for updating and amending the Wildlife Order 1985 went out to public consultation in
February 2008. Consultation closed in June 2008. Amendment of this order will make significant changes to Article 15
and the schedule 9 lists. Further details on these amendments can be found in the section ‘What further actions can we
take to deliver environmental improvements’ below.

The Fisheries Act (NI)1966

Section 13 of this Act is specifically relevant to the control of non-native fish species. Under this section of the Act if it
is decided that the introduction of a particular species of fish would be detrimental to a fishery, an order can be made
prohibiting the introduction of live fish or eggs of that species. Enforcement of the legislation is carried out by the
Fisheries Conservancy Board now part of the Department of Culture, Arts and Leisure (DCAL), except in the Foyle and
Carlingford catchments where the Loughs Agency of the Foyle, Carlingford and Irish Lights Commission is responsible.
The current order is the Prohibition of Introduction of Fish Order.

The Prohibition of Introduction of Fish Order (NI) 1979

This Order prohibits the introduction of specified kinds of fish into any inland waters of Northern Ireland (excluding
the Londonderry Area and the Newry Area). Any fish being introduced into waters in Northern Ireland which

are prohibited under the Prohibition of Introduction of Fish Order require a permit issued by the Department of
Agriculture and Rural Development (DARD) under Section 13 of the Fisheries Act 1966.

Molluscan Shellfish (Control of Deposit) Order (Northern Ireland) 1972 Order

This Order prohibits the introduction of any molluscan shellfish into any designated waters which have been taken
from shellfish beds outside the designated waters. Any shellfish being introduced into any waters in Northern Ireland
which are prohibited by the Molluscan Shellfish Order require a permit issued by the DARD under Section 13 of the
Fisheries Act 1966.

The Control of Pesticides (Amendment) Regulations (Northern Ireland) 1997 and the Plant Protection Products
Regulations 2005 control the use of herbicides to control invasive plants in or near water.

Zebra Mussel Management Strategy for Northern Ireland 2004-2010
The Northern Ireland Environment Agency (NIEA) has developed a management strategy for controlling the spread of
zebra mussels in Northern Ireland. The overall aim of the management strategy is to minimise the spread of zebra
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in Northern Ireland through raising awareness, developing policy and legislation, monitoring and research and
developing contingency plans forimmediate action in the event of further zebra mussel spread. There is currently no
effective means of controlling existing populations.

A Zebra Mussel Control Group, dedicated to raising awareness among water users with the aim of preventing the
further spread of zebra mussels, was set up in 2000 and has representatives from NIEA, DARD, Northern Ireland
Water, DCAL, Waterways Ireland and the National Parks and Wildlife Service. Representatives from NIEA and the
Environmental Protection Agency in Ireland also contribute to the UK alien species group through the UK Technical
Advisory Group.

In 2007 a‘Zebra Mussel Awareness Contract’ was run. Through this contract various stakeholder workshops took

place throughout Northern Ireland increasing knowledge about the zebra mussel and reinforcing messages about
preventing its spread to further lakes. In 2008 NIEA developed and produced zebra mussel and aquatic weed signs for
placement around the most vulnerable waterbodies identified in the Zebra Mussel Management Strategy. These signs
are in the process of being distributed

Review of invasive species in Ireland

An‘Invasive species in Ireland’ report was prepared for NIEA and the National Parks and Wildlife Service in Ireland
in 2006. The aim of the report was to review the impact of existing and potential future alien species on native
biodiversity in Ireland and to recommend actions to Government in both jurisdictions that will address the
requirements of the Convention on Biological Diversity on alien species and improve their capacity to avoid or
limit the ecological impact of alien species. The authors recommended ten key actions that will reduce the risks
of invasions, help control and manage new and established invasive populations, monitor impacts, raise public
awareness, improve legislation and address international obligations.

Management protocols

Rivers Agency has developed a number of protocols for dealing with Giant Hogweed, Himalayan Balsam and Japanese
Knotweed for their operatives who carry out works in watercourses. These protocols have been included in Rivers
Agency’s Environmentally Sensitive River Maintenance guidelines for their contractors.

Local project example

In the Neagh Bann River Basin District the Floating Pennywort is known to occur in a mill weir on the Six Mile Water at
Dunadry, County Antrim. NIEA and Antrim Borough Council have commenced eradication of the Floating Pennywort
in the Six Mile Water. This work is in its second year and has been very successful to date.

The Wildlife Order is the primary mechanism to control the introduction of non-native species into Northern
Ireland through prohibition of the introduction of specific species into the country. The review of the Wildlife Order
and consequent proposed amendments (see section ‘What further actions can we take to deliver environmental
improvements?’ below for more detail) will ensure that the DOE has more powers to control the spread of invasive
alien species.

The review of invasive species in Ireland has provided information on the impact of current invasive non-native
species and provided recommendations for control of species present in Ireland and strategies to prevent the
introduction of further species. However the most effective measures to control invasive alien species are through
early detection and direct control actions before they become fully established in specific locations. Further work is
required to develop codes of practice for particular sectors and improve education and awareness about preventing
the introduction of non-native species.
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a) Amendments to the Wildlife Order (NI) 1985
Schedule 9 of the Wildlife Order included species that are established in the wild which do not occur naturally
in Northern Ireland. It is proposed to include species that may not yet be present in Northern Ireland but, were
they to become established, they would cause considerable risk to biodiversity, it is also necessary to ensure
this schedule is kept up to date with lists of species. Amendments to Schedule 9 of the Order will also provide a
discretionary general power for the DOE to take action to control, contain or eradicate invasive non-native species
and provide associated powers of entry; give the DOE power to produce Codes of Practice about invasive non-
native species and allow the DOE to approve guidance issued by others for the purpose of providing people with
recommendations, advice and information regarding the control and elimination of non-native animals and plants.

b) Maritime Ballast Water Convention
Alien species can be transferred in ships ballast water that is released when ships take on cargo in a port. The
ballast water can contain larvae of a variety of species that can become invasive when released into a non-native
environment. Currently the Maritime and Coastguard Agency can only advise ships to exchange ballast water
in open sea, there are currently no binding requirements to enforce on vessels. However the UK is intending to
begin the process of ratifying the Maritime Ballast Water Convention as soon as the technology is available to
meet the stringent discharge water quality standards set by the Convention. Once this is ratified the Maritime and
Coastguard Agency / International Maritime Organisation will have full powers to control ballast water release.

) Invasive species Ireland project
NIEA in conjunction with the National Parks and Wildlife Service (NPWS) in Ireland have let a 3 year contract to a
partnership between EnviroCentre and Quercus in May 2006 to implement the recommendations of the Invasive
Species in Ireland report. The contract aims to develop risk assessments, and contingency and management
plans for species that are established or are likely to become established. It will also consider ways to engage
relevant stakeholders, for example the development of sectoral codes of practice, and education and awareness
programmes. This work is on-going and a website has been created to support this work and promote greater
understanding of the issues involved and can be found at http://www.invasivespeciesireland.com.

The project has developed best practice management guidance for Japanese knotweed, Giant Hogweed and the
Himalayan balsam. Management plans have also been developed for the Didemnum species (sea squirt) and the
Floating Pennywort.

A number of codes of practice will be developed by the project, consultation papers are currently available for:
« Recreational Water Users - Code of Practice
« Marina Operators - Code of Practice

A number of educational and awareness leaflets have been prepared and are available to download from
http://www.invasivespeciesireland.com/downloads/:

- How to manage Giant Hogweed at home

+ How to manage Japanese Knotweed at home

« Guidelines for boat owners

« Didemnum report a sighting leaflet
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As part of the‘Invasive Species in Ireland Project’ stakeholder engagement is seen as an essential aspect to preventing
the introduction and further spread of invasive species:

+ An Annual All-Ireland Invasive Species Forum is held. This forum first met in 2007 in Belfast and the second in
Dublin in 2008.

« Four specialist technical working groups have been set up comprising of experts for Freshwater, Marine, Terrestrial
and Education and Awareness.

In terms of preventing the introduction of species to Northern Ireland that are not currently present a non-native
crayfish exclusion strategy and contingency plan has been developed.

d) Grant aid

The NIEA Natural Heritage Grant Aid Programme provides grant aid, at various times of the year, for local
environmental projects. Subject to funds grant aid may be available for local invasive alien species projects. Details are
available at http://www.ni-environment.gov.uk/landscape/grant.htm.
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5.11 Key Sector: FISHERIES

Fisheries as a sector is impacted by all pressure types listed. Many fish species in inland and transitional (estuarine)
waters support commercial and recreational fisheries. The commercial fisheries for salmon, trout, eels and pollan have
declined in recent years and although angling remains a major participation sport in Northern Ireland, catches are
becoming more variable. Species most sensitive to impacts on their habitats, such as salmon and char are currently
under pressure whilst a major decline in eel recruitment to the coast is a real concern.

Estuaries are important nursery and over-wintering habitats for fish that inhabit adjoining coastal waters as well
as migration routes. Species include smelt, Allis and Twaite shad, amonst others. The sea loughs also provide
economically valuable areas for shellfisheries such as mussel and native oysters.

A range of inter-related factors that affect fish spawning grounds, rearing areas, food supplies and migration routes
often combine to prevent populations from maintaining their productive capacity. Poor water quality, inadequate or
modified flows, and morphological impacts that impede fish movements and degrade physical in-river habitats are
particularly damaging, whilst predation and competition from invasive species can be locally significant. In the sea
loughs poor water quality and other factors such as invasive species can affect the productive capacity of transitional
fish and shellfish.

Key legislation

Salmon and inland fisheries in Northern Ireland are regulated by legislative provisions made under the Fisheries Act
(NI) 1966, as amended, and the Foyle Fisheries Act 1952, as amended which provide for the making of regulations
and byelaws, annually as required, that specify:

- a licensing regime

« close seasons

« bag limits,

- carcase tagging schemes

Furthermore, there are provisions in the primary legislation regarding illegal capture (poaching), the protection of
juvenile salmon, eggs and spawning areas and the free passage of migratory fish.

Fisheries Act Northern Ireland 1966

Part 4 of the Act protects fish and habitats and their habitats. Under this legislation it is an offence to :-

« Use or possess deleterious matter for the capture, destruction or injury of fish.

« Pollute a watercourse

- Take, sell, purchase, possess, obstruct the passage, injure or disturb the spawn or fry of salmon, trout or eels or injure
or disturb spawning beds where the spawn or fry of salmon, trout or eels exist.
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- Remove any material from the bed of a river without the consent of the Fisheries Conservancy Board.?

« Disturb spawning salmon or take unseasonable salmon.

« Possess immature salmon for sale, or take undersized pollen.

« Obstruct the passage of fish or fail to protect fish where water is abstracted and requires the construction of a fish
pass where a weir is built or an existing weir is reinstated or altered.

The Department of Culture, Arts and Leisure (DCAL) is responsible, under the provisions of the Fisheries Act (NI) 1966
as amended (the Fisheries Act) for the salmon and inland fisheries of Northern Ireland. Enforcement is carried out

by the Fisheries Conservancy Board (FCB) with the exception of the Foyle and Carlingford catchments. The Loughs
Agency of the Foyle, Carlingford and Irish Lights Commission (FCILC) is responsible for enforcing the provisions in the
Foyle and Carlingford catchments.

Section 54 of the Fisheries Act requires persons who wish to build dams and weirs or repair existing weirs in rivers to
construct fish passes for the free passage of fish. All fish pass designs and specifications must be submitted to DCAL for
approval before a pass is constructed.

Sections 58 and 59 of the Fisheries Act impose certain closure periods where water is being abstracted from a river or
lake to facilitate the passage of fish and require grids and gratings to be placed at water abstractions and return points.

The Fisheries Act also allows DCAL to issue exemption certificates from these requirements. The exemptions are used
to introduce modern fishery protection measures. In 2007 a review of exemption permits issued under Sections 54,
58 and 59 of the Fisheries Act was conducted to ensure that the most appropriate fishery protection measures where
included in the permit conditions. DCAL refreshed guidelines in this regard during 2007.

DCAL has powers under the Fisheries Act to approve an application by anyone who wishes to improve a derelict water
for angling either for their own use or for public angling. The applicant must submit proof that the owner of the fishing
rights cannot be found and provide a scheme for the development of the fishery. The Department having established
that no fishery owner can be identified or that no person has substantial objections may approve the scheme for a
period up to 15 years.

Fishery and habitat management

NASCO Resolutions and Agreements

DCAL pursues a strategic approach to attempt to address the decline in Atlantic Salmon. The Atlantic Salmon
Management Strategy for Northern Ireland has been developed to meet the objectives of the North Atlantic Salmon
Conservation Organisation (NASCO), an intergovernmental body established by treaty. The core concept is to establish
spawning targets at a river and regional level to ensure that in most rivers in most years sufficient adult salmon are
spawning to maximise output of smolts from freshwater assessments.

Salmon Management Plan

A Salmon Management Group, which manages the Salmon Management Plan meets regularly to review the Plan and
Conservation Limits (CLs). The group also manages the collection of management information and reviews existing
regulations and where appropriate makes recommendations for modification or the introduction of new controls
based on the interpretation of the data. The data is compiled from habitat surveys, fish counter information, annual
electric fishing surveys and a tagging scheme which provides the data on exploitation. The information is held on a
Geographical Information System (GIS) database which is maintained and expanded on an ongoing basis. The GIS and
counter databases provide the mechanism to monitor compliance against CLs and trigger management actions to
address impacts on the stocks.

2 Following the decision under the review of Public Administration (RPA) in 2006 to abolish the Fisheries Conservancy
Board NI, draft legislative provisions to give effect to this and to transfer the functions to DCAL are in preparation.
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Coarse fish and pike management
The Fisheries (Amendment) Byelaws (Northern Ireland) 2008 (SR 2008 No. 318) came into operation on 24th July 2008.
The Byelaws restrict the number of pike which can be taken whilst angling to one per day.

The Fisheries (Conservation of Coarse Fish) Byelaws (Northern Ireland) 2008 (SR 2008 No. 319) came into operation
on 24th July 2008. Anglers can now only catch and retain four coarse fish in one day and these fish must be 25
centimetres or less. The Byelaws also require that a person shall not have in his possession more than four rod-caught
coarse fish to use as bait when fishing for pike.

European Eel Regulation

The European Eel Regulation (EC) No 1100/2007 aims to establish measures for the recovery of the European eel stock.
The Regulation requires the establishment of Eel Management Plans for each eel river basin, of which there are three in
Northern Ireland, which will demonstrate that at least 40% of the biomass of adult eels from each river basin relative to
the best estimate of the potential escapement in the absence of human activities affecting the fishing area or stock are
escaping to spawn.

Work is on-going in conjunction with other UK departments, the Department of Communications, Energy and
Natural Resources in Ireland and the commercial eel industry to meet the requirements of this Regulation. Essentially
the Department is seeking to arrive at a balance between permitting a level of commercial fishing to continue and
ensuring that there are adequate measures in place to contribute to conservation of the species and thus allow for
both a sustainable eel stock and a sustainable industry in the future. Accordingly, the Department continued to
operate conservation oriented management policies during 2007 through the regulation of commercial eel fisheries.

Advice and guidance

DCAL Fisheries Officers

DCAL Fisheries Officers provide advice and guidance on matters relating to the conservation, protection, development
and improvement of salmon and inland fisheries to angling clubs, fishery owners, and a range of other water users and
interested parties.

Advice is provided to the range of authorities who control and regulate activities that might impact on salmon, eels
and freshwater fish and to the two statutory fishery conservation and protection authorities. This includes providing
input to the development of environmental policies and regulations generally across government that have the
potential to improve fisheries.

Angling Clubs and other fishery owners and operators are supported in improving fisheries through the provision of
advice and guidance and by the issuing of permits under Section 14 of the Fisheries Act (NI) 1966 to capture, culture
and stock fish.

DCAL provided advice and assistance to NIEA who administer complementary powers under water abstraction and
impoundment regulations.

DARD Rivers Agency

Technical advice, guidance and support is provided to the Department of Agriculture and Rural Development
(DARD) Rivers Agency to ensure protection of fisheries from possible damage arising from drainage maintenance
programmes. This is a key relationship in ensuring the productive capacity of wild fish stocks is maintained.
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Opportunities to restore or enhance fish habitats are taken forward through this cooperative approach. This builds
on arrangements in place since the early 1990’s.

Research and Development

The Agri-Food and Biosciences Institute (AFBI) undertake research into salmon and freshwater fisheries which is
funded by DCAL. This research provides the scientific basis for conservation and management of the resource.

Voluntary actions
Many angling clubs are introducing voluntary regulations. These include catch and release and voluntary bag limits.

Local project example

In the Neagh Bann River Basin District the River Bush Marine Survival Project provided for the monitoring and
enumeration of adult salmon and wild smolts from the River Bush along with a tag recovery programme in the
coastal fisheries around Northern Ireland. The project was successfully completed in 2007. Advice arising as a result
of this project enables DCAL to inform future fishery management requirements.

5.11.4 What further actions can we take to deliver environmental improvements?

Under the Atlantic Salmon Management Strategy for Northern Ireland to meet the objectives of NASCO Resolutions
and Agreements the following actions are proposed:

Commercial Fishing Regulations

a) Further restrictions on the small number of licensed commercial salmon fishermen in Northern Ireland shall be
considered in rolling out the Salmon Management Strategy. Regulations to prohibit the sale of rod caught salmon
shall be progressed to clarify the boundaries between commercial and recreational fishing by removing the
opportunity for anglers to sell their catch.

Angling Regulations

b) Introduction of angling regulations to support salmon Catchment Management Plans (CMPs) in Fisheries
Conservancy Board areas and catchment status reports in Loughs Agency areas. Measures may include Catch and
release, use of barbless hooks, early closures and shortened season.

Protection and restoration of salmon habitats

¢) To develop further conservation and management targets and CMPs for specific rivers. CMPs will aim to provide
a scientific evaluation of each salmon population and its habitats at catchment or sub catchment level including a
conservation limit, an evaluation of quantity and quality of habitat units, identification of impacts and threats, and
prioritisation of management actions in consultation with stakeholders.

d) To complete DNA based study in 2009 to determine genetic structure of salmon populations at catchment/sub
catchment to produce a "genetic baseline" of Irish Salmon populations.

e) Introduce real time management strategies and replicate Catchment Status Reports for the Roe and Faughan
catchment and for the rest of the tributaries within the Foyle and Carlingford 2008-2013.

The following actions are also being given consideration:

European Fisheries Fund (EFF) Grants

f) European Fisheries Funding is being sought to implement eel management plans to establish measures for the
recovery of the stock of European eel.
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Advice, education and training

g) Through liaison with Rivers Agency, advice and guidance will continue to be provided, under the terms of a Service
Level Agreement in order to mitigate the impacts of drainage maintenance works on habitat by requiring that all
drainage works must include mitigation and, where funding permits, fishery rehabilitation measures under the
direction of DCAL Fisheries Technical Officers.
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A register of the plans and
programmes and information on
"local" initiatives and projects for
the Neagh Bann River Basin District
can be found on the Programme of
Measures section of the website.
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6. Climate Change

The water environment is particularly vulnerable to the effects of climate
change. For this reason, the European Commission has identified water
management as a priority area for taking into account the impact of climate
change. Temperature increases and seasonal rainfall variations, already
detected within the UK and Ireland, are likely to affect the existing pressures
and impacts identified in WFD Article 5 Characterisation Summary Report.
Climate change may therefore make it more difficult to achieve WFD
objectives.

Observed trends in climate change indicators show changes in the growing,
breeding and migration seasons, leading to shifts in species abundance
and diversity. The report Climate Change Indicators for Northern Ireland (EHS
2004) indicated that nine of the fifteen warmest years on record since 1840
have occurred since 1990. It also pointed to evidence of:

+ anincrease in average temperatures;

« alengthening of the growing season;

- adecrease in the number of snow days; and

. progressively earlier sightings of swallows and butterflies.

The report Preparing for Climate Change in Northern Ireland, published by
Department of the Environment and the Scotland and Northern Ireland
Forum for Environmental Research (2007) reviewed the potential impact
of climate change in Northern Ireland and made recommendations for
adaptation.

The assessments in the above report were based on the current set of

UK climate change scenarios, published under the UK Climate Impacts
Programme (UKCIPO2). This provides a common starting point for assessing
climate change vulnerability, impacts and adaptation activities across the
UK. The next generation of scenarios (UKCIP08) is due for release in early
2009. This will update UKCIP02 and will provide improved spatial and
temporal resolution. Importantly for WFD implementation, it has been
recognised that there is a need to provide projections at a more local scale
(based on a 25km? grid). UKCIP09 will also include more Northern Ireland-
specific scenarios, including precipitation for river basin areas, which will be
of value in developing regional and River Basin District -specific trends and
predictions.

In summary, current projections of future climate change suggest that

we can expect existing trends to continue and accelerate, leading to
warmer and drier winters, hotter and drier summers, heavier rainfall

events, raised sea levels and possible increases in coastal storm surges.

It is recognised that these trends will need to be factored into the WFD
implementation process. The report includes initial assessment of threats to
water management and resources in Northern Ireland, and points out that
the WFD is one of the instruments which will be utilised in adapting and
responding to climate change pressures.
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Precipitation patterns are changing with increased autumn and winter rainfall,
and higher rainfall intensity leading to increased flood risk. Sea level rises

in conjunction with a potential increase in storminess will lead to greater
coastal flood risk and erosion. Unless appropriate adaptation strategies are
adopted, accelerating climate change may damage the physical, biological
and chemical processes that underpin achievement of WFD objectives. In
summary:

- changes in rainfall patterns, temperature, and sea level due to climate
change will have significant impacts on the water environment and
therefore on the achievement of WFD objectives and management
activities.

« climate change is different from the other issues addressed within the
River Basin Management Plans in that in that it may impact all aspects of
the management of the water environment.

« understanding these impacts is key to protecting the water environment
and ensuring that measures take account of all potential impacts of
climate change, both positive and negative.

6.1 The environmental implications of climate change in Northern
Ireland

Climate change has a wide variety of implications for the environment:
they are summarised in Table 3. Rising water temperatures and changes

in precipitation patterns are of particular importance to surface water
ecosystems. Such changes are likely to affect how ecosystems function,
especially in combination with changes in water chemistry. For example,
warmer standing waters receiving greater nutrient run-off as a result of higher
intensity rainfall events could exacerbate algal blooms and eutrophication.
Significant changes in average temperature, precipitation and soil moisture
are likely to affect water demand in most sectors, especially agriculture,
forestry and public supply. Irrigation water needs are likely to increase in
vulnerable areas.

Groundwater supplies are less susceptible than surface water to short-term
climate variability; they are influenced more by long-term trends. However,
the reduced reliability of surface water flows in summer may lead to greater
pressure on groundwater sources; levels may fall along the east coast

during the summer. The lowering of groundwater levels will have knock-on
consequences for river flows and the possibility of saline intrusion to aquifers.
The surface water temperature will fluctuate more rapidly with reduced
volumes of water causing direct impacts on fish populations for example
through spawning temperatures, and indirect consequences by exacerbating
the effects of pollution.

This section will be developed further for the final plan following the release
of the new UKCIP climate change scenarios in the spring of 2009.
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Table 3 - Summary of measures to address the implications of climate change

Pressure type Potential implications of climate change

« higher river flows will reduce the impact of pollution in rivers,
but may increase loading of pollutants to the sea. This could
increase the risk of the failure of microbiological standards in
bathing waters and shellfish waters

Diffuse & point source pollution

« higher rainfall with more intense episodes may increase loads
of diffuse pollutants from both urban and rural areas

« during periods of lower summer flow, some point source
discharges may no longer be adequately diluted

« lower summer flows can also cause reduction in sewer base
flows , leading to blockages and potential flooding risks

« higher intensity rainfall in summer following dry periods will
increase combined sewer overflow discharges and consequent
damage to aquatic life

« lower summer river flows, along with higher temperatures
reducing the dissolved oxygen in water bodies, will provide
less dilution for discharges, leading to increased sewage
treatment costs and energy usage

« enhanced algal and plant growth due to increased
temperature and increased nutrient run-off will exacerbate
the effects of eutrophication. Increased temperature may also
cause problems through dissolved oxygen depletion.

Abstraction and flow regulation + increases in autumn and winter rainfall will increase resources
for water supply and hydropower generation. Conversely,
lower summer rainfall may lead to reductions in resource
during the summer

« increased likelihood of summer droughts will lead to reduced
resources but higher abstraction demands (particularly from
irrigation), which may compromise the security of drinking
water supplies. There may also be a consequent potential to
cause salination of some aquifers, which would be exacerbated
by anticipated sea level rises

- drier, hotter summers will increase demand for water and
water-related products and activities, putting pressure on
abstractions.
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Morphology

the possibility of more frequent and severe river flooding
will increase requirements for flood defence schemes and
sustainable flood management

more intense rainfall and higher flows will result in higher rates
of river erosion

higher rainfall will lead to an increased risk of slope failure
causing local hazards and the input of sediments into water
courses

increased erosion from land can lead to siltation of fish
spawning gravels and increased nutrient loading to loughs
and marine waters

rising sea levels will impact on low-lying coast and transitional
waters, and may be exacerbated by larger and more frequent
storm surges. This will cause increased coastal flooding in
vulnerable areas and more coastal erosion.

Alien Species

higher temperatures, changing hydrological conditions and
water quality may provide more favourable conditions for
invasive non-native species and allow the spread of rare or
non-native diseases including those of aquatic species

changes in seasonal cycles may have impact on the
interactions between species for example, reduced pollination,
changes in migration timing leading to competition between
species and earlier or delayed fish spawning

there will be changes in the abundance and distribution of
native species and the length of growing season

higher temperatures will be less favourable for some native
species

habitats may be affected by changes in land use for example
the introduction of new crops to suit new climates, or
increased production of biofuels

increased riparian and coastal erosion may adversely affect key
native species.
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6.2 Measures to address implications of climate change on the

water environment

Table 4 lists generic actions required to address the impacts of climate change
on the water environment. These actions will help ensure that we protect

our waters from deterioration due to climate change and that we take into
account climate change factors both in terms of mitigation and adaptation
when developing and implementing measures to improve the water

environment.

Table 4 - Summary of measures to address the implications of climate

change

Action Required

Mechanism

Key responsible
organisations/
sectors

Take account of
changes
in flow regimes

- Ensure that licences take account of
projected new low-flow regimes

- Ensure that flood management plans
are adequate for projected new higher-
flow regimes

- Assess impact of new rainfall patterns
on combined storm overflow inputs to
water bodies.

Northern Ireland
Environment Agency

Rivers Agency

Northern Ireland
Environment Agency
/Northern Ireland
Water

Assess impact of new
climate on flooding

Review historical hydrology data for
climate driven trends

Rivers Agency

Ensure groundwater
abstractions are
sustainable

Review groundwater abstraction
licences to assess likely future water
requirement

and groundwater levels.

Northern Ireland
Environment Agency

Understand existing
and future trends in
run-off

of pollutants

Assess existing data for long term
trends

Assess factors which influence whether
pollutant concentration are likely to
increase or decrease as a result of
increased run-off.

Northern Ireland
Environment Agency
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