
Forum 

Bending the Curve of Global 
Freshwater Biodiversity Loss: 
An Emergency Recovery Plan 

DAVID TICKNER, JEFFREY J. OPPERMAN, ROBIN ABELL, MIKE ACREMAN, ANGELA H. ARTHINGTON, STUART E. BUNN, 
STEVEN J. COOKE, JAMES DALTON, WILL DARWALL, GAVIN EDWARDS, IAN HARRISON, KATHY HUGHES, TIM JONES, 
DAVID LECLERE, ABIGAIL J. LYNCH, PHILIP LEONARD, MICHAEL E. MCCLAIN, DEAN MURUVEN, JULIAN D. OLDEN, 
STEVE J. ORMEROD, JAMES ROBINSON, REBECCA E. THARME, MICHELE THIEME, KLEMENT TOCKNER, 

MARK WRIGHT, AND LUCY YOUNG 

Despite their limited spatial extent, freshwater ecosystems host remarkable biodiversity, including one-third of all vertebrate species. This 
biodiversity is declining dramatically: Globally, wetlands are vanishing three times faster than forests, and freshwater vertebrate populations have 
fallen more than twice as steeply as terrestrial or marine populations. Threats to freshwater biodiversity are well documented but coordinated 
action to reverse the decline is lacking. We present an Emergency Recovery Plan to bend the curve offreshwater biodiversity loss. Priority actions 
include accelerating implementation of environmental flows; improving water quality; protecting and restoring critical habitats; managing the 
exploitation offresh water ecosystem resources, especially species and riverine aggregates; preventing and controlling nonnative species invasions; 
and safeguarding and restoring river connectivity. We recommend adjustments to targets and indicators for the Convention on Biological 
Diversity and the Sustainable Development Goals and roles for national and international state and nonstate actors. 
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Humans have caused widespread planetary change, 

ushering in a new geological era, the Anthropocene 
(a term first coined in the 1980s by Eugene F. Stoerrner, a 
freshwater biologist). Among many consequences, biodiver-
sity has declined to the extent that we are witnessing a sixth 
mass extinction (Ceballos et al. 2017). Recent discourse 
has emphasised the triple challenge of bending the curve 
of biodiversity loss (Mace et al. 2018) while also reducing 
climate change risks and improving lives for a growing 
human population. In 2020, governments will review inter-
national agreements relevant to this challenge, including 
the Convention on Biological Diversity (CBD) and the 
Sustainable Development Goals (SDGs). There is a brief 
window of opportunity now to set out recommendations 
that can inform these agreements and guide future policy 
responses. 

Nowhere is the biodiversity crisis more acute than in 
freshwater ecosystems. Rivers, lakes, and inland wetlands 
(such as deltas, peatlands, swamps, lens, and springs) are 
home to an extraordinary diversity of life. Covering less 
than 1% of Earth's surface, these habitats host approximately  

one-third of vertebrate species and 10% of all species 
(Strayer and Dudgeon 2010), including an estimated 70 spe-
cies of freshwater-adapted mammals, 5700 dragonflies, 250 
turtles (Balian et al. 2008), 700 birds (IUCN 2019), 17,800 
fishes (Fricke et al. 2019), and 1600 crabs (Neil Cumberlidge, 
Northern Michigan University, 4th June 2019). The levels of 
endemism among freshwater species are remarkably high. 
For instance, of the fish species assessed for the freshwater 
ecoregions of the world, over half were confined to a single 
ecoregion (Abell et al. 2008). 

Freshwater ecosystems also provide services to billions 
of people, including impoverished and vulnerable com-
munities (Lynch et al. 2016). However, the management of 
freshwater ecosystems worldwide has frequently prioritized 
a narrow range of services for macroeconomic benefit at 
the expense of habitats, flora and fauna, and the diverse 
benefits they provide to communities. Consequently, the 
current rate of wetland loss is three times that of forest loss 
(Gardner and Finlayson 2018), and populations of freshwa-
ter vertebrate species have fallen at more than twice the rate 
of land or ocean vertebrates (Grooten and Almond 2018). 
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Of the 29,500 freshwater dependent species so far assessed 
for the IUCN Red List, 27% are threatened with extinction. 
Among these, an estimated 62% of turtle species, 47% of 
gastropods, 42% of mammals, 33% of amphibians, 30% 
of decapod crustaceans (crabs, crayfish, and shrimps), 
28% of fishes, and 20% of birds are at risk (figure 1; IUCN 
2019), Populations of freshwater megafauna, defined as 
animals that reach a body mass of 30 kilograms, declined 
by 88% from 1970 to 2012, with the highest declines in 
the Indomalaya and Palearctic realms (-99% and —97%, 
respectively; He et al. 2019). 

The causes of these declines have been comprehen-
sively synthesised (e.g., Dudgeon et al. 2006, Reid et al. 
2019), but no global framework exists to guide policy 
responses commensurate with the scale and urgency of the 
situation, and actions to safeguard freshwater biodiversity 
have been "grossly inadequate" (Harrison et al. 2018). 
Recommendations to address immediate threats to and 
underlying drivers of global biodiversity loss have focused 
mainly on terrestrial ecosystems, such as forests and grass-
lands (e.g., Kok et al. 2018) or have emphasised particu-
lar conservation strategies, such as enhancing protected 
area coverage and condition (e.g., Dinerstein et al. 2019, 
Visconti et al. 2019). Although they are valuable, these 
proposals have either assumed, simplistically, that mea-
sures designed to improve land management will inevita-
bly benefit freshwater ecosystems, or they have neglected 
to consider freshwater biodiversity at all. Anthropogenic 
threats distinct to freshwater ecosystems, especially those 
linked to hydrological regimes and loss of connectiv-
ity, have been insufficiently considered in international 
conservation agreements and conventional conservation 
strategies, impeding investment in appropriate policy and 
management measures and contributing inadvertently to  

the disproportionately high losses of 
freshwater species and habitats. 

In this article, we present an 
Emergency Recovery Plan to reverse 
the rapid worldwide decline in fresh-
water biodiversity. This plan extends 
the concept of species recovery plans 
established in legislation such as the 
US Endangered Species Act 1973 and 

-- the Australian Environment Protection 
and Biodiversity Conservation Act 

li

1999. Given the speed and extent of 
collapse in freshwater biodiversity, 
parallels can be drawn with postdisas-
ter recovery situations, and we have 

Fish Water birds deliberately used the word emergency 
to convey the urgency with which con-

 

servationists, water managers, stake-
holders, and policymakers must act to 
avoid further deterioration of habitats 
and to promote recovery of biodiver-

 

sity. The plan is novel in this concep-
tual foundation, in its focus on solutions (rather than 
documentation of threats) and in its explicit recommen-
dations for international agreements, especially the CBD 
and the SDGs. 

The Emergency Recovery Plan: Priorities for action 
The plan is structured around six priority actions 
(figure 2). Five of these focus on the major causes of 
freshwater biodiversity loss described by Dudgeon and 
colleagues (2006): flow alteration, pollution, habitat deg-
radation and loss, overexploitation of species, and inva-
sive nonnative species (INNs). In the priority action on 
overexploitation we have considered exploitation of abi-
otic substrates, such as sand and gravel, alongside biota, 
reflecting rising concerns about the damage to freshwater 
ecosystems caused by rapid expansion of riverine aggre-
gate mining (UNEP 2019). We have also defined a sixth 
priority action on connectivity because of the distinct 
and pervasive role of dams and other infrastructure in 
fragmenting freshwater ecosystems and disrupting move-
ments of water, species, sediments, and nutrients (Grill 
et al. 2019). Just as threats to freshwater biodiversity loss 
often act synergistically (Craig et al. 2017), so these prior-
ity actions should be considered and planned coherently 
for maximum efficiency and impact. Measures to address 
one cause of biodiversity loss can, in many contexts, help 
address other causes too. 

Given the scale of the crisis, the plan must be ambitious. 
But it must also be technically feasible and pragmatic in 
political and socioeconomic terms. As we outline in box 1, 
each priority action has already been implemented success-
fully in one or more situations across the globe, providing 
proof of concept and lessons that can inform how to scale 
up efforts. 

Figure 1. Proportions offreshwater taxa threatened with extinction. Source: 
IUCN (2019). 

0 
0 

0 

0. 
CD 
0. 

0 
2 

2 BioScience XX.XXXKXX/ Vol. XXNo. X littps:/Iacademic.oup.coni/bioscience 



Forum 

   

0  Accelerate 

    

implementation of 

22 

   

environmental flows 

 

C,  

 

0 Improve water quality 

o 

 

çJe 0.00 0 Protect and restore 

 

0- C  

 

critical habitats 

  

000* 0 Manage exploitation 
-c 

a) 

   

of species and riverine 

    

aggregates 

-o 

o 

 

p Q Prevent and control 

W 

 

• 8L$Sfless 

 

non - native species 

  

as usual tr  eto jy 

 

invasions 

    

Safeguard and restore 

    

freshwater connectivity 

Time 

2020 

Review of CBD 
and SDGs 

Figure 2. The Emergency Recovery Plan forfreshwater biodiversity: Six priority actions for global action to bend the curve 
offreslzwater biodiversity loss that should be reflected in the post-2020 biodiversityfratnework. Threats to freshwater 
biodiversity are often synergistic so coherent planning of interacting priority actions to address such threats is necessary. 

Below, for each priority action, we briefly review the prob-
lem, potential policy and management solutions, and the 
current implementation status of these solutions. 

Action 1: Accelerate Implementation of environmental flows. Water 

management for power generation, for flood risk reduction, 
or to store and deliver water for agricul.tural, industrial, or 
domestic uses changes the quantity, timing, and variability 
of water flows and levels. In doing so, it directly alters the 
physical availability of freshwater habitats, their ambient 
conditions, connectivity between habitats, and ecosystem 
processes such as sediment flow. These alterations, in turn, 
affect functional links between hydrological regimes and the 
life histories of freshwater species (Bunn and Arthington 
2002) and therefore contribute substantially to losses of 
freshwater biodiversity. Climate change exacerbates flow 
alteration in many situations (Doll and Bunn 2014). 

Maintaining or restoring ecologically important attributes 
of hydrological regimes improves biodiversity outcomes 
(Poff et al. 1997, Bunn and Arthington 2002, Olden et al. 
2014). The science and practice of environmental flow 
assessment enables identification and quantification of these 
attributes. A sophisticated methodological toolbox now 
exists for developing environmental flow scenarios and rec-
ommendations in a wide range of water resource manage-
ment contexts, from minimally altered to heavily managed  

freshwater ecosystems (Acreman et al. 2014, Poffet al. 2017). 
Many environmental flow assessment tools consider desired 
socioeconomic and cultural objectives alongside biodiver-
sity goals, aiding incorporation of recommendations into 
river basin plans, water allocation regimes, and design 
and operation of water infrastructure. The 2018 Brisbane 
Declaration and Global Action Agenda on Environmental 
Flows set out 35 recommendations to accelerate implemen-
tation (Arthington et al. 2018). 

Environmental flows have been incorporated into poli-
cies in many jurisdictions (Le Quesne et al. 2010). As 
long ago as 1968, the United States passed the Wild and 
Scenic Rivers Act (1968), which mandates the conservation 
of rivers of oustanding natural, cultural and recreational 
value, including through maintenance of their free-flowing 
character. More recently, the European Union has recom-
mended the inclusion of environmental flows in river basin 
management plans required by the EU Water Framework 
Directive (European Commission 2015), the nine Nile 
Basin countries have agreed a common environmental flow 
assessment strategy (NBI 2016), and China has integrated 
environmental flows into environmental impact assessment 
laws (Chen and Wu 2019). Examples of environmental flow 
implementation have been documented from diverse con-
texts (Harwood et al. 2017), but these are currently isolated 
successes. Human demands for water will increase in some 
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Accelerate implementation of environmental flows 
River basin planning. Environmental flows have been incorporated into water legislation in South Africa and implemented through legally 
mandated catchment management agencies—for example on the Crocodile River. 
Water allocation. Mexico's Water Reserves initiative sets sustainable water allocation limits for 189 rivers across the country, taking account 
of environmental flows. 
Infrastructure design and operation. Environmental flows to benefit downstream fisheries are now part of the operational regime of the 
Three Gorges Dam, China. 

Improve water quality to sustain aquatic life 
Waste water treatment. The EU Urban Waste Water Treatment Directive has led to widespread reduction in sewage pollution. 
Regulation of polluting industries. In Singapore, a large-scale project was launched in the 1970s to clean up the Singapore River and restore 
aquatic life, including through removal and relocation of pollution from pig and duck farms and from industry while encouraging business 
and residential development along the waterfront. 
Market instruments. Around Lake Taupo, New Zealand, catchment scale nitrogen caps combined with farm-based permits and trading and 
establishment of a trust fund to help reduce costs of nitrogen-reducing practices for farmers, has helped to tackle persistent diffuse pollution 
problems linked to pastoral agriculture. 
Improved agricultural practices. Better management practices on cotton and sugarcane farms in India and Pakistan, encouraged by market-
based initiatives such as the Better Cotton Initiative and Bonsucro, have led to reductions in pesticides and fertilizers reaching watercourses. 
Nature-based solutions. In China, restoration efforts for floodplain lakes along the central Yangtze River have resulted in improvements in 
lake water quality with consequent enhancement of fisheries and floodplain hiodiversity. 

Protect and restore critical habitats 
Protected areas. Among many examples of successful protected area designation and management, the gazettement by the government of 
Colombia of the entire 825,000 hectares Bita River basin (a subbasin of the Orinoco) as a Ramsar site is a rare example of a free-flowing river 
and its entire basin being protected through an international designation. 
Land-use planning or markets for ecosystem services. The New York City Watershed Agreement has stimulated improved land use planning 
and management to protect and restore ecosystem processes in the Castkills- Delaware watersheds, safeguarding urban water supplies in a 
cost-effective way in the process. 
Habitat restoration. Approximately 60,(H)0 hectares of floodplain wetlands have been restored along the lower Danube River as a result of an 
international agreement signed by ministers from Bulgaria, Romania, Moldova, and Ukraine. 

Manage exploitation of freshwater species and riverine aggregates 
Science-based fisheries management. In Malawi, the Ecosystem Approach to Fisheries management has been enshrined in legislation since 
the 1990s, with implementation efforts incorporating comanagement with fishery communities, a focus on sustainable harvest of high value 
Chambo (Oreochromis lidole) and breeding or nursery sanctuaries for commercial species. 
Community fisheries management. A community protection and resource management program within oxbow lakes on the Juruá River 
within the Western Brazilian Amazon resulted in a thirtyfold increase in Arapaima, Arapairna gigas. 

Bycatch reduction. A combination of closures and modified traps have been demonstrated to minimize platypus bycatch within commercial 
eel and carp fisheries in New South Wales, Australia. 
Reducing aggregates demand. Germany recycles 87% of its waste aggregates, and in India nontoxic municipal Waste IS used as an aggregates 
substitute in road building. 
Improved regulation of riverine aggregate extraction. In the United Kingdom, an effective regulatory regime to determine the acceptability 
(or otherwise) of riverine aggregate extraction has been complemented by the aggregates levy, a tax placed on sales of primary aggregates in the 
United Kingdom (sand, gravels and crushed rock), which has funded research to develop understanding and improve practices to minimize 
environmental effects of extraction. 

Prevent and control nonnative species invasions in freshwater habitats 
Identification and control of introduction pathways. Prevention of normative carp species invasions in the Great Lakes (United Stales and Canada) 
has successfully used a combination of scientific risk assessments, prohibition of live fish transport, and an electrical harrier. 
Control and eradication of established invasive nonnative species. The spread of invasive nonnative weeds such as Mimosa pigra was limited 
because of management measures implemented within the Kakadu National Park, Australia, at a Cost of AUS$500,000 per year. Management 
measures were found to avoid an increase in Mimosa pigra coverage compared with areas that were not managed. 

Safeguard and restore freshwater connectivity 
System-scale infrastructure planning. A strategic environmental assessment for hydropower planning has been undertaken in Myanmar that 
has recommended keeping the main stems of the Irrawaddy and Salween rivers free flowing. 
Dam reoperation and removal. On the Penobscot River, in the United States, reoperation and removal of dams affecting iSOt) kilometers of 
river resulted in increased populations of migratory fish species while maintaining electricity generation capacity. 
Levee repositioning. The Room for the Rivers program in the Netherlands has stimulated large-scale levee removal and restoration of lateral con-
nectivity along the Rhine to enhance flood storage and conveyance while also providing expanded and enhanced habitat for freshwater biodiversity. 
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regions, making implementation more challenging (Palazzo 
et al. 2019). The transboundary characteristics of many 
freshwater ecosystems further complicate implementation 
(Brown and King 2013). Even so, improved water alloca-
tion planning (Speed et al. 2013) and wiser agricultural 
water use (Linstead 2018) can create opportunities for prog-
ress. Shifting agricultural production to less water-stressed 
regions could also help (Pastor et al. 2019). 

Action 2. improve water quality to sustain aquatic life. Pollution 

impacts on freshwater biodiversity can be profound and can 
reflect direct toxicity or disruption to ecosystem processes. 
Pollution types include but are not limited to nutrients from 
sewage, fertilizers, or animal wastes; synthetic chemicals, 
such as pesticides, herbicides, heavy metals, persistent 
organic pollutants, and a wide range of other hazardous 
substances from agriculture and industry; pharmaceuticals 
and their metabolites from human and agricultural use; 
plastics across a wide size spectrum; sediments mobilized 
by agriculture, forestry, and mining operations; salinization 
caused by sea water incursion or overirrigation; and heat 
from industrial and power sector effluents (Reid et al. 2019). 

Policy and management options include improved waste-
water treatment or reuse, regulation of polluting industries, 
market instruments that reflect downstream pollution costs, 
improved agricultural practices, and nature-based solutions 
such as floodplain wetland restoration or riparian buffer 
zones (WWAP 2017). 

Globally, 80% of sewage enters surface waters without 
adequate treatment and in Latin America, Africa, and Asia, 
approximately 15% of river lengths are severely polluted 
organically (UNEP 2016, WWAP 2017). Improved waste-
water treatment should therefore be a priority for many 
countries. The Clean Water Act (1972) in the United States, 
and the European Union's Urban Wastewater Treatment 
Directive (1991) have helped to slow and, in some cases, 
reverse point-source pollution in those jurisdictions 
(Vaughan and Ormerod 2012). Nonpoint-source pollution 
from agriculture remains a problem across many regions 
(OECD 2017). Better farm management, often in com-
bination with market mechanisms, can reduce pollution 
loads while maintaining agricultural yields (Wu and Ma 
2015) but is not yet mainstream agricultural practice. In 
the European Union, for instance, agricultural pollution is 
a major reason for failure to attain "good ecological status" 
as required by the Water Framework Directive (European 
Environment Agency 2018). Improved water quality moni-
toring is required in many contexts, using existing guidelines 
(e.g., UN Environment 2017). Evidence is urgently needed 
on the sources, pathways, and impacts of some pollutants, 
including microplastics and pharmaceuticals, to inform 
policy and management (Reid et al. 2019). 

Action 3. Protect and restore critical habitats. An estimated 30% 

of natural freshwater ecosystems have disappeared since 
1970, and 87% of inland wetlands since 1700 (Davidson  

2014, Dixon et al. 2016). Causes include land conversion to 
agriculture and reduced hydrological connectivity after dam 
and levee construction (Junket  al. 2013; the impacts of dams 
and levees on freshwater ecosystem connectivity is discussed 
in priority action 6 below). Climate change can alter wetland 
distribution and extent (Acreman et al. 2019) and affect the 
frequency and intensity of flood events, which then affects 
fluvial geomorphological processes and habitat structure 
(Death et al. 2015). Changes in terrestrial habitat manage-
ment caused by forestry, intensive agriculture, mining, road 
construction, and urbanization have exacerbated pollution, 
sediment fluxes, and extreme flows, affecting freshwater 
habitats downstream (Dudgeon et al. 2006). 

A variety of interventions can mitigate the impacts on 
freshwater biodiversity from prior degradation and reduce 
future risks. These include community conservation of 
habitats for flagship, keystone, or culturally important spe-
cies; formal protected area designations; land-use planning 
(often linked with markets for ecosystem services); and 
habitat restoration programs (UN Water 2018). Strategic 
basin-scale planning of conservation and restoration invest-
ments can help to identify synergies and resolve trade-offs 
between biodiversity goals and other priorities. In doing so, 
it can increase social and political support for conservation 
and restoration and ensure that freshwater biodiversity and 
ecosystem services outcomes are more effective and resilient 
to future conditions (Speed et al. 2016). Systematic freshwa-
ter conservation planning tools, which combine stakeholder 
engagement with algorithm-based spatial assessment taking 
specific account of hydrological factors, can aid prioritiza-
tion of freshwater habitats for efficient conservation and 
restoration investments (Reis et al. 2019). 

Many freshwater ecosystems are ostensibly protected by 
international or national designations. For instance, the 
Ramsar Convention on wetlands now has 168 contracting 
parties worldwide who have designated 2186 Ramsar sites, 
covering 2.1 million square kilometers. However, formal 
protection has been inconsistently effective, and there is 
scope for wider application of lessons from successful 
protection efforts, such as the involvement of local com-
munities in protected area management (Acreman et al. 
2019). A lack of effective basin-scale planning and failure to 
address exogenous threats have also limited the biodiversity 
benefits of protection (Reis et al. 2017). The management 
of terrestrial-focused protected areas often fails to consider 
associated freshwater ecosystems and sometimes permits 
activities detrimental to their health, such as the building 
of dams. Protected area designations that are specifically 
focused on limiting threats distinct to freshwater ecosys-
tems are relatively uncommon globally, but the US Wild 
and Scenic Rivers Act, Norway's National Salmon Rivers 
designations, and Mexico's Water Reserve policy have been 
used to maintain free-flowing rivers. The implementation 
of similar policies will be important for protecting healthy 
rivers in regions undergoing expansion of infrastructure 
construction (Moir et al. 2016). 
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River basin planning is enshrined widely in policies, 
including in places such as China, the European Union, and 
Brazil. Some countries, such as Uganda, have developed spe-
cific national wetland policies. Others, such as South Africa, 
have incorporated wetland conservation into agriculture, 
water, or other sectoral policies. While recognizing that 
nature-based solutions to water management challenges are 
not a panacea, the UN has recommended greater investment 
in them as potentially cost-effective substitutes for or aug-
mentations to conventional built infrastructure (UN Water 
2018). The UN Framework Convention on Climate Change 
(UNFCCC) also encourages consideration of nature-based 
solutions within Nationally Determined Contributions, and 
there is scope for these solutions to provide cobenefits in 
terms of climate mitigation, freshwater biodiversity recov-
ery, and socioeconomic resilience. Nevertheless, large-scale 
implementation of nature-based solutions is in its infancy. 

Action 4. Manage exploitation of freshwater species and riverine 

aggregates. The exploitation of living organisms and mineral 
substrates affects freshwater biodiversity directly through 
removal of individuals and their habitats and indirectly 
through alterations to freshwater ecosystem processes. A wide 
range of freshwater taxa are exploited, including plants, inver-
tebrates (such as crabs and crayfish), fish, amphibians (such 
as frogs), reptiles (including turtles and their eggs), water-
birds (including geese and ducks), and mammals (including 
river dolphins and otters). Policy frameworks to guide such 
harvests are often insufficient, and enforcement is also poor, 
making sustainable management difficult (Cooke et al. 2016). 
Bycatch is a further threat, such as of river dolphins that are 
accidentally caught in gill nets (Iriarte and Marmontel 2013). 
The extraction of riverine substrates, especially sand and 
gravel for use in construction, is increasing rapidly (UNEP 
2019). Research into biodiversity impacts is sparse, but its 
effects can include direct destruction of instream and riparian 
flora and fauna, as well as changes to fluvial geomorphologi-
cal regimes with associated effects on downstream habitats 
(Koehnken and Rintoul 2018). (The abstraction of water 
resources from freshwater habitats is discussed above in rela-
tion to action 1, on implementing environmental flows.) 

The 2016 Rome Declaration, convened by the Food and 
Agriculture Organization of the United Nations, describes 
the steps needed for sustainable freshwater fisheries, 
including improved biological assessments, science-based 
management, and the development of a global freshwater 
fisheries action plan (Taylor and Bartley 2016). Bycatch can 
be reduced by exploiting temporal and spatial differences 
between target species and bycatch distributions. Mandatory 
bycatch reporting can also help (Cairns et al. 2013), as can 
technology, such as provision of air spaces to increase sur-
vival rates of animals accidentally caught in nets (Grant et al. 
2004). Solutions to riverine sand and gravel extraction can 
include reducing demand for construction materials (such as 
through avoiding overdesign in buildings) and substituting 
recycled materials for new concrete, supported by improved  

supply chain standards (UNEP 2019). Sustainable manage-
ment of aggregate extraction rates, locations, and methods 
can be informed by analysis of geomorphological processes, 
and extraction can be focused on river reaches where natural 
accumulations of sand and gravel can accommodate removal 
without harming ecosystem structure and function. 

Currently, lack of data and science-based management 
is a major concern for both freshwater fisheries (Bartley 
et al. 2015) and riverine aggregate extraction (UNEP 2019). 
The implementation of robust legal frameworks is also 
rare. However, there have been promising developments 
in fisheries policy since the Rome Declaration. These 
include improved planning processes in some countries 
(such as Cambodia) and the development of international 
standards for biological assessment (Bonar et al. 2017). 
Successful community-based fisheries management, lead-
ing to biodiversity benefits, has been documented from 
Thailand (Koning 2018) and Brazil (Campos-Silva and Peres 
2016). Riverine aggregate extraction has been brought under 
improved regulatory control across parts of Europe but else-
where, and especially in Asia, it is rapidly expanding and is 
often unregulated or illegal (Koehnkeri and Rintoul 2018). 

Action S. Prevent and control nonnative species invasions In fresh-

 

water habitats. Freshwater habitats are especially susceptible 
to INNS (Strayer 2010). The impacts of INNS on freshwater 
biodiversity range from behavioral shifts of native spe-
cies to complete restructuring of food webs and extirpa-
tion of entire faunas (Gallardo et al. 2016). The economic 
costs are also significant, reaching billions of dollars in the 
United States alone (Pimentel et al. 2005). However, because 
of insufficient information, public awareness, and policy 
frameworks, the effects of INNS are consistently underesti-
mated (Early et al. 2016). 

Preventing introduction of INNS is the best approach 
to limiting impacts. Efforts have been focused on identi-
fying major introduction pathways, such as trade in live 
organisms, ballast-water transfers from ships, releases of 
unwanted animals from aquariums, and aquaculture and 
horticulture escapes. Once they are established, control and 
eradication of INNS is normally possible only with consid-
erable investments in physical removal, chemical treatment, 
or biological control. Climate change and globalization 
increase the risk that species currently inhabiting a limited 
geographic range or nonnative species that have to date 
only had moderate ecological or economic impacts might 
become more problematic. New strategies will be needed 
to prevent invasion and control the impacts of such species 
(Rahel and Olden 2008). 

In a few instances, countries have taken steps to identify 
and prioritize INNS for action. In the United States, inva-
sive species advisory councils bring together regulators, 
researchers, and stakeholders to address research, policy, 
and management needs related to INNS (Lodge et al. 2006). 
For example, efforts are continuing to prevent nonnative 
carp species from invading the Laurentian Great Lakes using 
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scientific risk assessments, laws prohibiting transportation 
of live fish, and an innovative electrical barrier. Public or 
commercial hunts and harvests have been encouraged to 
eradicate established INNS from freshwater ecosystems, 
such as in the removal of nutria (Myocastor coypus) from the 
United Kingdom (Pasko et al, 2014). Although policies and 
strategies often target specific INNS (Early et al. 2016), the 
European Union recently adopted a regulation (2016/1141), 
which requires member states to prevent, control, or eradi-
cate a suite of INNS, including several freshwater plant and 
animal species. 

Action 6. Safeguard and restore freshwater connectivity. The flows 
of water, nutrients, and sediment through freshwater eco-
systems are important processes regulating biodiversity. 
Many species depend on periodic connectivity between 
upstream and downstream river reaches or between river 
channels and floodplain habitats for their migration and 
reproduction (McIntyre et al. 2016). Dams and weirs frag-
ment longitudinal (upstream to downstream) connectivity 
and, through flow alterations, also affect lateral (river to 
floodplain), vertical (surface to groundwater), and temporal 
(season to season) connectivity. Engineered levees and other 
flood management structures separate rivers from their 
floodplains. Grill and colleagues (2019) measured connec-
tivity in river systems globally and found that only one-third 
of the world very long rivers remain free flowing. Higher-
resolution local data reveals that, in some regions, fragmen-
tation rates are considerably higher (e.g., Jones et al. 2019). 

Coherent planning for energy and water, including stra-
tegic siting of new infrastructure, can balance connectivity 
maintenance with hydropower generation or water storage 
(Opperman et al. 2019a). This can be achieved through 
system- or basin-scale planning and strategic environ-
mental assessment processes that consider how potential 
infrastructure portfolios deliver against multiple river man-
agement objectives. Individual dams can be designed and 
operated to improve passage of sediment, nutrients, and 
biota, although, to date, such interventions have had limited 
efficacy (Noonan et al. 2012). Targeted removal of obsolete 
dams can restore longitudinal connectivity in degraded 
ecosystems. Removal or repositioning of levees can improve 
lateral connectivity while enhancing water storage or con-
veyance on floodplains as part of flood risk management 
strategies (Sayers et al. 2014). 

Dams and levees continue to be built worldwide, often in 
the absence of adequate planning processes. One study iden-
tified approximately 3700 new hydropower dams worldwide 
at varying stages of the planning process (Zarfi et al. 2015). 
Climate impacts (such as increased flood frequency or 
intensity) can lead to increased pressure to build infrastruc-
ture in river basins, including dams and levees. Case studies 
of improved system-scale water infrastructure planning are 
emerging though. In Myanmar, a strategic environmental 
assessment identified tributaries where new hydropower 
dams would incur lower environmental and social risks  

compared to other siting options and recommended keep-
ing the main stem Irrawaddy and Salween rivers free flow-
ing to maintain migratory fish populations and sediment 
delivery to deltas (ICEM 2018). Some river-specific protec-
tion mechanisms described under priority action 3, such 
as the United States' Wild and Scenic Rivers Act, contain 
provisions to safeguard connectivity. On the Penobscot 
River, in the United States, a system-scale approach led 
to the removal of two dams and refurbishment of others, 
resulting in increased populations of migratory fish species 
(Hogg et al. 2015). Dam removal has gathered pace in recent 
years with more than 1600 barriers removed in the United 
States alone (American Rivers 2019). On rivers such as the 
Mississippi, the Rhine, and the Yangtze, floodplains have 
been reconnected with rivers through levee repositioning 
and reoperation of sluice gates as part of flood management 
system upgrades (Opperman et al. 2017, Sayers et al. 2014). 

Using the Emergency Recovery Plan to set global 
targets and indicators for freshwater blodiversity 
If these priority actions are to be progressed widely and 
rapidly, a coordinated international effort will be needed 
to transform underlying socioeconomic drivers of fresh-
water biodiversity declines, stemming from food, energy, 
industrial and infrastructure sectors, and economic plan-
ning paradigms and to promote protection and recovery 
of freshwater biodiversity through improved and better 
integrated conservation practice and water resource man-
agement. International agreements can facilitate this coor-
dination, galvanize national policy development, and guide 
investments by state and nonstate actors. As governments 
and other stakeholders consider a post-2020 framework 
for biodiversity and sustainable development, what targets 
and indicators can be embedded within international agree-
ments to help bend the curve of freshwater biodiversity loss? 

We have prioritised 13 existing or potential targets and 
indicators within the CBD and SDGs that would substan-
tially advance implementation of the Emergency Recovery 
Plan (table la, b). The recommendations focus on CBD 
and the SDGs as these international agreements are due to 
be reviewed or revised in 2020. Other agreements will also 
have an important role to play, including those that specifi-
cally address freshwater conservation challenges, such as the 
Ramsar Convention and those primarily focused on other 
issues such as the UNFCCC, implementation of which 
could accelerate nature-based climate solutions that might 
also promote freshwater biodiversity recovery. Improved 
coordination and mutual reinforcement between all such 
agreements will be necessary (Bunn 2016). Involving fresh-
water ecosystem and biodiversity experts in discussions on 
targets and indicators for these global agreements will also 
be essential. 

Several of our recommendations suggest maintaining 
existing elements of these agreements that are already 
aligned to the plan. For instance, although it does not spe-
cifically mention freshwater biodiversity, CBD Aichi target 
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Table la. Advancing the Emergency Recovery Plan for freshwater biodiversity through international agreements: 
Recommendations for global targets and indicators to be incorporated into the Convention on Biological Diversity. 

Existing target Recommendation, including whether to maintain, amend Alignment with Emergency Recovery Plan 

 

or devise new targets or indicators - 

CBD Aichi target 5: Amend: Explicitly emphasize freshwater ecosystems, alongside Priority action 3: Protect and restore critical habitats 
Habitat loss forests; use connectivity status index (Grill et al. 2019) and an Priority action 6: Safeguard and restore freshwater 

 

indicator of wetland extent for indicators, connectivity 

CBD Aichi target 6: Amend and new: Explicitly reference inland fisheries; add new Priority action 4: Manage exploitation of species 
Fisheries management indicators and align with SDG 14.4 (see recommendations and riverine aggregates 

 

below). 

 

CBD Aichi target 8: Amend: Expand text and indicators to explicitly focus on the Priority action 2: Improve water quality 
Pollution reduction full range of pollution, including emerging contaminants such 

  

as pharmaceuticals and plastics, to emphasise addressing 

  

pollution at source rather than through end-of-pipe fixes, and 

  

to emphasise the need to retrofit waste water treatment where 

  

necessary; include freshwater eutrophication alongside coastal 

  

eutrophication in indicators. 

 

CBD target 9: Invasive Maintain and amend: Existing target is aligned with Emergency Priority action 5: Control invasive species 
species Recovery Plan; amend wording and indicators to reflect the 

  

vulnerability and sensitivity of freshwater ecosystems to 

  

invasions. 

 

CBD target 11: Amend and new: Define a distinct subtarget for proportion of Priority action 3: Protect and restore critical habitats 
Protected areas inland waters under protection by 2030. Add new indicator of Priority action 6: Safeguard and restore freshwater 

 

length (in kilometers) of riverine habitat that is protected and connectivity 

 

connected, including riparian habitats, headwater streams, etc. 

  

Use Connectivity Status Index (Grill et al. 2019) as an indicator 

  

to track connectivity for freshwater species. 

 

CBD target 14: Amend: Revise wording to emphasize the full range of services Priority action 1: Accelerate implementation of 
Ecosystem services that freshwater ecosystems provide, rather than only mentioning environmental flows 

 

water supply, and to emphasize the need to balance ecosystem Priority action 3: Protect and restore critical habitats 

 

service provision with maintenance or restoration of ecosystem Priority action 4: Manage exploitation of species 

 

structure and processes. and riverine aggregates 

  

Priority action 6: Safeguard and restore freshwater 

  

connectivity 

No current target New: Define new targets, relevant to CBD strategic goal B Priority action 1: Accelerate implementation of 

 

(Reduce direct pressures on bioiversity), for maintaining environmental flows 

 

natural flows and restoring environmental flows, and managing 

  

extraction of riverine aggregates; align these targets with, 

  

respectively, SDG 6.4 and SDG 9.4 (see below). 

 

Note: For simplicity and ease of reference, we have followed the existing architecture of CBD Aichi targets. If governments agree to restructure 
these targets and indicators in 2020, it will be important that the recommendations in the present article are integrated appropriately into the 
new architecture. 

  

9 on invasive species is well aligned to priority action 5. 
Similarly, SDG 6 ("Clean water and sanitation") already sets 
out a target for improving water quality (SDG 6.3) that links 
directly with priority action 2. In principle, SDG 6.4, on 
sustainable water withdrawals, is aligned with priority action 
1 from the plan on implementing environmental flows, 
although there is scope within this target to improve assess-
ment of environmental flow implementation and to encour-
age use of an explicit indicator of progress (FAO 2019). 

A second category includes recommendations for amend-
ing or extending existing targets or indicators such that they 
align more strongly with the plan. For example, CBD Aichi 
target 11 and SDG 15.1 both aim to increase the extent of 
habitats that are conserved, restored or sustainably managed, 
and both specifically reference "inland waters:' However, 
these targets, and their associated indicators, are currently 
described in terms of the area of ecosystems to be protected. 
Much freshwater biodiversity is found in linear river systems 
and associated headwater, riparian, and floodplain habitats. 
A global target and associated indicator for freshwater bio-
diversity conservation and restoration would therefore be  

better framed in terms of length of riverine (and associated 
riparian and wetland) habitat protected and sustainably 
managed. This target should also acknowledge the need 
to protect or sustainably manage a wide range of different 
freshwater habitat types including—for instance, headwa-
ter streams, ponds, and other small wetland habitats that 
are important for biodiversity (Biggs et al. 2017). Another 
example of an existing target that should be extended is SDG 
6.6 (protecting and restoring water-related ecosystems), 
which is due to expire in 2020. Extending this target to 2030 
will increase coherence with other targets and encourage 
continued action. 

A third group of recommendations concerns the need for 
new targets or indicators to fill major gaps. Currently, there is 
no recognition of alterations in water flows and levels within 
the CBD Aichi targets. This is a significant shortcoming, 
so a new target on safeguarding natural flow regimes and 
implementing environmental flows is needed. Extraction of 
riverine sand and gravel is another notable omission from 
both CBD and SDG targets and indicators. We recommend 
inclusion within SDG 9.4 (sustainable infrastructure) of an 
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Table lb. Advancing the Emergency Recovery Plan for freshwater biodiversity through international agreements; 
Recommendations for global targets and indicators to be incorporated into the Sustainable Development Goals. 
SDG 6.3: Water quality Maintain: Existing target and indicators are aligned with Priority action 2: Improve water quality 

 

Emergency Recovery Plan, as long as the definition of ambient 

  

water quality" in indicator 6.3.2 incorporates the full range of 

  

pollution, and its sources, affecting freshwater ecosystems, 

 

SDG 6.4: Sustainable Maintain and new: Existing target is aligned with Emergency Priority action 1: Accelerate implementation of 
water withdrawals Recovery Plan. A new indicator is needed on the proportion of environmental flows 

 

water bodies with environmental flows implemented. 

 

SDG 6.6: Water-related Amend: Extend target timeline to 2030 to encourage continued Priority action 3: Protect and restore critical habitats 
ecosystems effort; improve indicator 6.6.1 so that it tracks the extent of 

  

only natural inland water ecosystems, i.e., excluding artificial 

  

water bodies such as reservoirs; strengthen links with SDG 15 

  

by explicit cross-reference to indicator 15.1.2 (proportion of 

  

important sites for terrestrial and freshwater biodiversity that 

  

are covered by protected areas). 

 

SDG 9.4: Sustainable Amend and new: Incorporate an emphasis on green Priority action 3: Protect and restore critical habitats 
infrastructure infrastructure or nature-based solutions alongside engineered Priority action 4: Manage exploitation of species 

 

infrastructure. Include new indicator of sustainability of sand and riverine aggregates 

 

and gravel sources used in concrete for construction Priority action 6: Safeguard and restore freshwater 

  

connectivity 

SDG 14.4: Overfishing Amend and new: Extend target to cover all aquatic ecosystems, Priority action 4: Manage exploitation of species 

 

not just marine. Extend timeline to 2030 to encourage and riverine aggregates 

 

continued effort; include new indicator(s) to track the status of 

  

inland fisheries—for example, proportion of fish stocks within 

  

biologically sustainable levels within inland waters. 

 

SDG 15.1: Terrestrial Amend: Strengthen links with SDG 6 by explicit cross-reference Priority action 1: Accelerate implementation of 
and inland freshwater to indicators 6.3.2 (water quality), SDG 6.4.2 (water stress) and environmental flows 
ecosystems 6.6.1 (extent of water-related ecosystems, amended as above). Priority action 3: Protect and restore critical habitats 

Note: For simplicity and ease of reference, we have followed the existing architecture of SDGs. If governments agree to restructure these targets 
and indicators in 2020, it will be important that the recommendations in the present article are integrated appropriately into the new architecture. 

indicator on the proportion of construction materials that 
are made from sustainably sourced aggregates and cross-
referencing to a new CBD target. This target should also 
include explicit reference to the role of nature-based solu-
tions as potential alternatives to engineered infrastructure. 
Freshwater fisheries too are poorly served by current targets 
and indicators. SDG 14 includes targets for regulation of 
overfIshing (SDG 14.4), but this goal only covers marine 
Fisheries even though wild caught freshwater fish provide 
critical protein for hundreds of millions of people (Funge-
Smith 2018). Therefore, we recommend addition of a spe-
cific indicator on freshwater fisheries and refraining of this 
target to cover all aquatic habitats. 

From international agreements to implementation: 
Roles for national and international actors and the 
research community 
Bending the curve for freshwater biodiversity ultimately 
hinges on the extent to which effective policy and manage-
ment interventions, as illustrated in box 1, can be repli-
cated or adapted worldwide. International agreements can 
stimulate such replication, as we have discussed. However, 
national and local state and nonstate actors must play 
the central roles in defining context-specific portfolios 
of measures that address synergistic threats to freshwater 
biodiversity. Transparent decision-making, coherent target 
setting and planning processes, and the use of appropriate 
regulatory and financial mechanisms will all be necessary to 
underpin development and implementation of measures. A  

systemic approach to stakeholder engagement and dialogue 
will be needed, involving multiple stakeholders and a broad 
range of skills and disciplines to ensure a coherent approach 
to policy and planning for freshwater ecosystem manage-
ment (Tickner et al. 2017). Active involvement of and 
leadership by those most affected by management of fresh-
water habitats and biodiversity will be essential, including 
local communities, women, young people, and indigenous 
groups. The presence of "policy entrepreneurs" (Huitema 
et al. 2011) or "champions" (O'Keeffe 2018), who recognize 
opportunities for restoration and galvanize coordinated 
action, can accelerate progress. Depending on the context, 
these roles can be played by politicians, business leaders, 
community representatives, nongovernmental organization 
(NGO) experts, media personalities, or schoolchildren. To 
nurture future champions, educators will need to reflect 
the challenges facing freshwater (and other) biodiversity in 
school curricula, and universities should incorporate train-
ing on strategy, communications, and stakeholder engage-
ment into technical degree programs on conservation, water 
resource management, and related disciplines. 

The mitigation hierarchy—which is focused sequentially 
on avoiding, minimizing, restoring, and, finally, offset-
ting impacts of economic development on ecosystems and 
biodiversity—might be a useful tool as these actors develop 
context-specific portfolios of measures (Arlidge et al. 2018). 
In many contexts, a high priority for freshwater biodiversity 
conservation should be the avoidance of in situ or exog-
enous threats, such as dams, that would adversely affect 
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the few remaining freshwater ecosystems that are largely 
unaffected by human development, such as free-flowing 
rivers (Grill et al. 2019). Where threats already exist or are 
unavoidable, minimizing their impacts will be the next pri-
ority. For instance, ensuring that new dams are sited such 
that their impacts on biodiversity hotspots or basin-scale 
connectivity are minimized and designed and operated to 
facilitate environmental flows will be essential. For eco-
systems that are already degraded, it will be important to 
harness "hot moments" (Jay O'Keeffe, Rhodes University, 
1 December 2018), such as environmental disasters or 
shifting political priorities, that can trigger ecosystem res-
toration opportunities such as dam removal or pollution 
reduction (Speed et al. 2016). Although controversial and 
open to misapplication (Simonds et al. 2019), offsetting of 
the impacts of development might improve the prospects 
for biodiversity conservation beyond status quo efforts in 
some situations, for instance through removal of existing or 
impending threats to one freshwater ecosystem as compen-
sation for infrastructure development on another within the 
same jurisdiction. 

Multilateral organizations, international NGOs and 
the private sector can contribute by supporting local and 
national actors to establish appropriate enabling condi-
tions, including improved ecosystem governance, enhanced 
options assessments, more sustainable finance flows, capac-
ity building for water resource and wetland managers, and 
better monitoring tools (Harwood et al, 2018). For example, 
the International Finance Corporation, a multilateral insti-
tution, funded a strategic environmental assessment in 
which options were compared for hydropower develop-
ment in Myanmar, as was described above. In Mexico, 
the World Wildlife Fund, an international NGO, worked 
closely with government agencies to develop the science 
that underpinned water allocations for hundreds of rivers 
through environmental water reserves (Barrios et at. 2015, 
Opperman et al. 2019b). And the private sector, in the form 
of multinational textile companies and retailers, played an 
important role in the establishment of the Better Cotton 
Initiative (http://stories.bettercotton.com/timeline/index. 
html), which has promoted improved farming practices 
in cotton-growing countries such as Pakistan, helping to 
reduce use of polluting pesticides and fertilizers (ZulfIqar 
and Bopal 2016). 

The research community also has an important role to 
play. To support international targets and to help govern-
ments and others to gauge the extent to which action is 
leading to recovery of freshwater ecosystems, an improved 
suite of indicators of global freshwater biodiversity status 
is urgently needed. These indicators should be relevant 
(i.e., they should provide information salient to each of 
the six actions in the plan), repeatable and affordable, 
scientifically robust and statistically comparable, scalable 
(e.g., to countries or river basins, as well as to the globe), 
and sufficiently sensitive to show the impacts of different 
policy measures. Research on indicators can build on and  

strengthen existing efforts, including the Living Planet 
Index (McRae et at. 2017), the Red List Index (Butchart 
et al. 2007), the Wetland Extent Trends index (Darrah 
et at. 2019), and the Connectivity Status Index for rivers 
(Grill et al. 2019). Priorities include more comprehensive, 
higher-resolution data on river flows and water levels, 
water infrastructure, water quality, and exploitation and 
extraction of freshwater species and materials, drawing on 
in situ and remote sensing technologies. There remain sub-
stantial gaps in data on freshwater taxa (e.g., approximately 
30% of freshwater mollusk species and 40% of decapod 
crustaceans are currently classified as data deficient) and 
for some freshwater ecosystems (e.g., many of those in 
sub-Saharan Africa). Modeling studies are also needed to 
aid design of conservation and restoration portfolios by 
identifying potential trade-offs and synergies among, for 
example, land management, water resources, climate, and 
freshwater biodiversity outcomes (Davis et al. 2015, Byers 
et al. 2018) and by exploring the relative costs and benefits 
of different driver-focused and ecosystem management 
interventions. 

The Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services, whose remit includes 
evidence assessment and policy advice to inform interna-
tional agreements, can support the Emergency Recovery 
Plan by highlighting the need for improved monitoring of 
freshwater biodiversity, synthesizing data and encouraging 
appropriate government responses to monitoring results, 
including, potentially, through a global thematic assess-
ment of freshwater biodiversity (Doug Beard, 17 July 2019). 
The Intergovernmental Panel on Climate Change can also 
contribute by comprehensively reviewing the scientific evi-
dence of the likely biodiversity implications of interactions 
between climate change, water resources, and freshwater 
ecosystems. Given the opportunity, the freshwater science 
and biodiversity research community can play an important 
role by engaging with such assessments and by providing 
data and expertise. 

Conclusions 
The Emergency Recovery Plan presented in this article is 
rooted in practical experience across developed and emerg-
ing economies; all the actions we highlight have already been 
implemented somewhere in the world. The challenge now is 
to transition from ad hoc freshwater conservation and resto-
ration successes to a strategic approach that achieves results 
at a far larger scale. 

Conservation and restoration measures will only be 
effective at this scale if they are based on an understand-
ing of the processes that underpin freshwater ecosystems 
and biodiversity and the distinct threats to them, such 
as flow modification and connectivity loss. Simplistically 
regarding freshwater habitats as a subset of forests or grass-
lands obscures those distinct threats and precludes effective 
action. Conversely, carefully designed portfolios of conser-
vation and restoration actions addressing the most critical 
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direct threats and drivers can lead to rapid improvements in 
the condition of freshwater ecosystems. 

The development of a post-2020 global biodiversity 
framework provides a once in a generation opportunity 
to promote such improvements at scale and to avoid the 
irreversible losses of species and habitats that would arise 
from continuation of business-as-usual approaches to con-
servation, water resource management, and policy. Given 
the dramatic declines in freshwater biodiversity, which far 
exceed those observed in terrestrial or marine ecosystems, 
policymakers must ensure that the priority actions we have 
defined are central to the post-2020 framework. The recom-
mendations we have provided for adjustments to relevant 
targets and indicators should guide their decisions. Those 
in the conservation science and practitioner communities 
who influence policymakers have an important role to play 
in conveying this message. 

Bending the curve of biodiversity loss will be a long-term 
process. For the flora and fauna in our rivers, lakes, and 
inland wetlands, adoption of an improved set of targets and 
indicators in 2020, and investment in their implementation 
in the coming decade, are urgent and critical first steps to 
recovery. 
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Executive Summary 

This report is presented by the Nitrates Expert Group' comprising officials from the Department of Agriculture, 

Food and the Marine; the Department of Housing, Planning and Local Government; Teagasc, and the 

Environmental Protection Agency (EPA). 

The Department of Housing, Planning and Local Government (DHPLG) is the lead authority for the 

Nitrates Regulations (SI 605 2017). The Department of Agriculture, Food and the Marine implements and 

operates the Nitrates Derogation (SI 65 2018). Teagasc is actively researching and promoting mitigation 

measures for livestock farmers and the EPA is responsible for monitoring and reporting environmental 

indicators. 

A review of Ireland's nitrates derogation has been conducted to examine further opportunities for 

derogation farmers to improve efficiencies and continue to reduce their environmental footprint with regard 

to water, climate and air quality. It is conducted against the background of derogation farms being a very 

significant intensive cohort and the increasing area being farmed under the derogation. Furthermore, recent 

EPA reports have highlighted deterioration in water quality and increasing green house gas and ammonia 

emissions. 

Following this consultation, the Nitrates Expert Group examined all submissions and provided the 

recommendations in relation to how derogation farmers can improve their nutrient use efficiency and 

environmental footprint. It is expected that the outcome of this review, including recommendations, will be 

published in autumn 2019, in order to allow derogation farmers sufficient time to plan for 2020 and beyond. 

Chapter 1: Introduction 

1.1 Background 

The agri-food sector is Ireland's largest indigenous sector contributing to 7.8% of GNI, 7.9% of total 

employment and 11.1% of all merchandise exports. Agri-food exports have grown by over 70% from 2009 to 

2017 when they reached €13.6 billion. With the backdrop of the abolition of dairy quotas in 2015, Food Wise 

2025 was published setting out the current ten-year plan for the industry. This strategy sets targets for further 

development and intensification in primary production and value added processing, The plan aims for an 85% 

increase in exports, the creation of 23,000 additional jobs, a 70% increase in value added and a 60% increase in 

'Nitrates Expert Group 

Department of Agriculture, Food and the Marine—Jack Nolan, Bernard Harris, 
Department of Housing and Local Government - Cohn Byrne and Donal Grant 
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primary production by 2025. It acknowledges that economic competiveness and environmental sustainability 

are equal pillars in the delivery of the strategic vision. 

Notwithstanding the economic success of the Food Wise strategy to date, the sector faces a number 

of challenges. Challenges specifically relating to this review are both our water quality standards and climate 

change committments. As the industry embraces new levels of growth, it will also be required to show an 

absolute commitment to the principles of sustainability, recognising that gains in productivity must not be at 

the expense of the environment. The success or otherwise of measures to mitigate and adapt to these 

challenges will inform the reforms to the Common Agricultural Policy (CAP), the cornerstone of agricultural 

support in Ireland and the EU. 

The Review Group considers that any proposed changes to the Regulations must be in keeping with the 

Food Wise 2025 ambitions for sustainability. The Group 15 of the view that the Derogation Review cannot of 

itself address all the issues but it is an important part of the required co-ordinated approach. 

1.2 Nitrates Action Programme (NAP) 

Ireland's first Nitrates Action Programme (NAP) came into operation in 2006. Giving effect to the Nitrates 

Directive and supported by successive national regulations, the NAP was designed to prevent pollution of 

surface waters and groundwater from agricultural sources and to protect and improve water quality. 

In accordance with the Nitrates Directive and Article 28 of the Good Agricultural Practice Regulations, 

the Minister for the Environment, Community and Local Government, in consultation with the Minister for 

Agriculture, Food and the Marine reviewed the NAP in 2010, 2013 and 2017. This resulted in a revised Nitrates 

Action Programmes (NAP2, 3 and 4) and the current Good Agricultural Practice Regulations (also known as the 

'GAP Regulations' and the 'Nitrates Regulations') - S.I. no.31/2014. 

NAP4 expires on 31 December 2021 however given the current challenges in place it was considered 

prudent to initiate a review of the Derogation in advance of Ireland reviewing and considering an application 

for NAP 5 in 2021. Accordingly, it is intended to finalise Ireland's Derogation Review shortly and commence 

with process of consultation of NAP 5 in early 2021. NAP 4 will run until the end 2021. 

1.3 Key elements of Ireland's NAP 

Ireland has applied its NAP on a country-wide basis, thus ensuring 100% territorial coverage. The scope of the 

NAP to date has been comprehensive, both in terms of addressing the major sources of agricultural nutrients 

and in covering a national farming population of over 139,600 farm holdings. 

The principal elements of the NAP include: 

• limits on farm stocking rates 

• legal maxima for nitrogen and phosphorus application rates 

• prohibited spreading periods preventing the application of organic and chemical fertilisers during 

more environmentally vulnerable times of the year 
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• minimum storage requirements for livestock manures 

requirements regarding maintenance of green cover in tillage lands and 

• set-back distances from waters. 

In common with other EU member states in which intensive agricultural activity is practised, Ireland has 

availed of a derogation from the 170kg livestock manure nitrogen limit as provided for in the Nitrates 

Directive. The derogation was originally granted by the Commission in 2007 and renewed in 2010, 2014 and 

2017. 

1.4 Terms of Reference and Scope 

Ireland's nitrates derogation provides farmers an opportunity to farm at higher stocking rates, above 170 kg 

livestock manure nitrogen/ ha, subject to additional conditions designed to protect the environment. The 

derogation is an important facility for more intensive farmers and almost 7,000 intensively stocked farmers 

availed of the derogation in 2018. 

1.5 Methodological Approach 

This report of the Expert Review.Group incorporates the following elements; 

1. The results of the public consultation process, 

2. A key set of recommendations for farmers operating within the nitrates derogation. 

Chapter 2: Policy Context and Challenges 

2.1 Introduction 

Agricultural activity both relies on and influences the quality of our water, soils, biodiversity and air locally, 

regionally and nationally. EU and National policy and regulation guide agricultural activity to a great extent, 

with the Common Agricultural Policy (CAP) taking the overarching role. This section provides an overview of 

the EU and National regulatory and legal obligations and the challenges faced by the agriculture sector. 

2.2 Common Agricultural Policy (CAP) and the Rural Development Programme (RDP) 

In each iteration the CAP is increasingly concerning itself with sustainability from an environmental 

perspective. The greening of the basic payment along with the cross compliance requirements for direct 

payments when land is maintained in Good Agricultural and Environmental Condition set an environmental 

baseline. 

The RDP consists of a suite of measures designed to enhance the competitiveness of the agri-food 

sector, achieve more sustainable management of natural resources and ensure more balanced development of 

rural areas, with an enhanced focus on delivering positive environmental outcomes including for water and 
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climate change. The GLAS programmes implements meaningful actions at a regional and local level, especially 

in areas with high water quality. Knowledge transfer also has a key role here to allow for research findings to 

be disseminated and applied on the ground. Targeted measures introduced under the 2014-2020 Rural 

Development Programme (RDP) also contribute to meeting our national ambitions for climate change 

measures, water protection biodiversity and soil. 

2.3 Water Framework Directive (WFD) 

The Water Framework Directive (WFD) establishes a framework for the protection of all waters 

including rivers, lakes, estuaries, coastal waters and groundwater, and their dependent wildlife/habitats under 

one piece of environmental legislation. It was given legal effect in Ireland by the European Communities 

(Water Policy) Regulations 2003 (5.1. No. 722 of 2003). The Water Framework Directive (WFD) is linked to a 

number of other EU directives in several ways. These include Directives relating to the protection of 

biodiversity (Birds and Habitats Directives), Directives related to specific uses of waters (drinking water and 

bathing waters) and to Directives concerned with the regulation of activities undertaken in the environment 

(Industrial Emissions, Urban Waste Water Treatment Directive and Environmental Impact Assessment 

Directives). The Nitrates Directive is one of the key Directives that provides the basic measures to support the 

WFD. Soil health is largely addressed indirectly through the implementation of the WFD. 

Ireland is required to implement the Water Framework Directive (WFD) through river basin 

management planning. The Government has published the River Basin Management Plan for Ireland 2018-

2021. The Plan sets out the actions that Ireland will take to improve water quality and achieve 'good' or 'high' 

ecological status in water bodies (rivers, lakes, estuaries and coastal waters) by 2027. Water quality in Ireland 

has deteriorated over the past two decades. The Plan provides a more coordinated framework for improving 

the quality of our waters - to protect public health, the environment, water amenities and to sustain water-

intensive industries, including agri-food and tourism, particularly in rural Ireland. 

2.4 Water Quality 

Agriculture has long been known to be a source of nutrient flow to water bodies. Excessive losses to rivers, 

lakes and marine waters can lead to significant ecological impacts and eutrophication. Since 1991 the Nitrates 

Directive sought to monitor and improve the environmental impact of these pollutants. Nitrogen and 

phosphorus can lead to eutrophication of waters and the overarching goal has been to minimise their input 

from agricultural activity. 

Careful management of livestock, manures, slurries, and fertiliser application can significantly reduce 

both point and diffuse sources of these nutrients. With extensive research and application of knowledge on 

the soils, land and farming practices have been successful in the past to this end. With the increase in the size 

of the dairy herd and derogation farms it can be expected that the pressure in areas of livestock intensification 

will have significantly increased. Nutrient loses to waters are not uniform across the country: higher nitrogen 

losses are correlated with freely draining soils and intensive agriculture in the south and southeast of the 
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country; while higher phosphorus losses are more closely correlated with areas of poorly draining soils and can 

be associated with the human population and all levels of agricultural intensity. 

The EPA developed environmental standards and the water body classification criteria and classified the status 

of water bodies through an assessment of monitoring data against the standards and criteria identified in the 

respective Regulations. This assessment acted as the cornerstone of the national River Basin Management 

Plan. The EPA's 'State of the Environment Report 2016 notes that Ireland is still a long way from meeting the 

full legal requirements of the Water Framework Directive, against which water quality is measured. It indicates 

that there was no overall improvement in water quality over the first river basin cycle (2009-2015) and that 

the target of a 13.6% improvement in the ecological status of surface waters (from the 2009 baseline) by 2015 

was not achieved. 

Water quality improvements are required by approximately 50% of rivers, lakes and estuaries that are 

impacted by pollution or other pressures. While overall the length of unpolluted river channel has remained 

relatively constant, there has been a substantial loss in the number of highest quality river sites (i.e. 0 value of 

5). In the most recent monitoring period (2013-2015) only 21 sites were classified as the highest quality river 

sites (0.7% of sites) compared with 575 between 1987 and 1990, and 82 between 2001 and 2003. This is an 

area where substantial effort is required to protect the few remaining sites and, where feasible, return 

impacted ones back to their earlier extremely high quality. 

The EPA's indicators report for water quality in 2017, published in November 2018, stated a further 3% 

reduction in river water quality was observed in 2017 with 44% of river water bodies of less than good status14. 

It noted that nutrients (phosphorus and nitrogen) continue to cause eutrophication of waters with agriculture 

as a significant source. Some of the main findings in the report are: 

• River biological quality fell by 3% (72 water bodies) since 2013-2015. 56% of our rivers are at high or 

good biological quality with the remaining 44% being at moderate or worse quality. 

• The reduction in the number of river water bodies at bad quality is continuing. The number of water 

bodies in this category fell from five in 2016 to just two in 2017. 

The decline in high-quality sites (04-5 and Q5) is continuing. This trend must be reversed. 

• There is a relatively stable picture with regard to nitrate concentrations in our rivers between 2007 

and 2017. However, there is evidence of increasing nitrate concentration at some river sites, 

particularly when considering the period 2013 to 2018 in rivers in the southeast of the country. 

The number of river sites with phosphorus concentrations needed to support high-quality rivers dropped from 

58% in 2014-2016 to just over 48% in 2015-2017. There is also an increase in the percentage of sites with 

higher phosphorus concentrations that are likely to lead to water quality issues. 

2.5 Drinking Water and Agriculture 
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Protecting drinking water sources from diffuse microbial contamination from animal excreta continues to be 

an area of concern for public health. Generally poor farm management practices, inappropriate land spreading 

near source abstraction points, and animals directly entering watercourses are the cause of such 

contamination. The threat and impact can be exacerbated by extreme weather events. 

2.6 Climate change 

Changing global weather patterns and climate have resulted in increased interest in the Irish climate and the 

recognition that agriculture in Ireland is a major contributor to greenhouse gas emissions and is also 

significantly impacted by changes to weather systems. 

The EPAs 'State of the Environment report 2016' requires the following key environmental action in 

relation to climate change's  - 'accelerate mitigation actions to reduce greenhouse gas emissions and 

implement adoption measures to increase our resilience  in dealing with adverse climate impacts' 

Teagasc has published a new report 'Analysis of Abatement Potential of Greenhouse Gas Emissions in 

Irish Agriculture 2021-2030' and have assessed the likely level of future GHG emissions if no action is taken to 

address emissions over the period 2021 to 2030. 

In continuing with the Food Wise 2025 strategy there are a number of mitigation measures identified 

in Teagasc's Marginal Abatement Cost Curve that have potential to reduce GHG emissions resulting from 

agricultural activity including: 

The adoption of measures such as dairy EBI, beef genomics and improved animal health, extending 

the grazing season, and the use of sexed semen. 

• Improved nutrient management planning, particularly optimising soil pH, and improving soil tilth, 

drainage of poorly drained mineral soils, with optimal use of low emission slurry application and 

legumes and maxiumum nitrogen use efficiency. 

• The use of low-emission fertiliser, reducing crude protein in bovine and pig diets, fatty acid 

supplementation to reduce methane and adding amendments to manures during storage. 

2.6.1 Ammonia and Other Emissions to Air 

There are a number of European Union (EU) Directives on air quality in place that set standards for a wide 

variety of pollutants. Additionally, Ireland is a Party to the Convention on Long Range Transboundary Air 

Pollution (CLRTAP) under which certain transboundary air pollutants including ammonia are controlled. As a 

member of the EU, implementation of the Gothenburg protocol (a daughter protocol of the CLRTAP) is 

achieved through limits set out in the National Emissions Ceilings Directive 2001/81/EC (NECD). As part of the 

EU Clean air package, the National Emissions Ceilings Directive was reviewed and updated to reflect the latest 

scientific knowledge and understanding of the health and environmental impacts of air pollution. This revised 
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NECD entered into force on 
31t

 December 2016 and was transposed into national legislation on the 
291h

 June, 

S.I. No. 232 of 2018 (European Union (National Emission Ceiling) Regulations 2018. 

A key component of the revised NECD is more ambitious and protective national emission ceilings for 

key pollutants such as ammonia, The NEC Directive sets new national targets for 2020 and 2030 for for five air 

pollutants - particulate matter (PM10 and PM 25),  sulphur dioxide (502 ), nitrogen oxides (N0), ammonia (NH 3) 

and volatile organic compounds (VOCs). The aim of the revised Directive is to cut the negative impacts of air 

pollution on human health by almost half by 2030. Reducing levels of illness, including respiratory and 

cardiovascular diseases and premature death is the main priority. 

Ireland's national emission ceiling for NH3  under the NEC Directive is 116 kilotonnes (kt), to be achieved 

from 2010 and in each year until 2019. This is equivalent to a 5.6 per cent permitted increase in emissions 

from the 109.8 kt 1990 baseline figure. Recent increases in cattle numbers and fertiliser use have seen 

ammonia (NH3) emissions increase for the last five years. The emissions in 2017 were 8.7 kt or 7.9 per cent 

higher than emissions in 1990. Animal manures produce about 90 per cent of ammonia emissions and 

chemical fertilisers and road transport account for the remainder. It is estimated that approximately 15 per 

cent of the nitrogen in animal manures and 2 per cent of nitrogen contained in chemical fertilisers is lost to the 

atmosphere as NH3. 

Teagasc's Marginal Abatement Cost Curve and research has shown that ammonia emissions can be reduced 

by: 

• The use of Low Emission Slurry Spreading (LESS) equipment particularly when restrictions on timing of 

spreading is in force. 

• The use of protected nitrogen has mitigation potential worthy of further investigation in Ireland.to 

reduce GHG emissions resulting from agricultural activity. 

2.6.2 Greenhouse gases 

Ireland's national policy position is transition to a low-carbon, climate resilient economy and society with 80% 

decarbonisation by 2050 including an approach to carbon neutrality in the agriculture and land use sector 

which does not compromise sustainable food production. Ireland's commitments under the EU Effort Sharing 

decision and the Climate and Energy Framework to 2030 can be summarised as follows: 

Key indicator 2020 2030 

Reduction in Non emissions trading 

GHG emissions 

20% 30% 

Increase in energy efficiency 20% 32.5% 

Increase in renewable energy 

(across electricity, heat and transport) 

16% >16% - 32% 



Current projections indicate that Ireland will fall short on all of these targets and that while all sectors of the 

economy will have to contribute, agriculture has a key role to play in working towards meeting these GHG and 

energy related targets. 

2,7 Biodiversity 

Globally biodiversity has been in decline and this is true of Ireland also. Agricultural land management has 

resulted in much of Ireland's biodiversity and continues to influence it as such. Biodiversity loss has not been 

halted in Ireland and agriculture remains a threat to both protected habitats and species both directly and 

indirectly. 

The National Parks and Wildlife Service (NPWS) monitor and report on the status of Natura 2  sites in 

Ireland, forming an integral network across the country. Habitats and species dependent on, for example, high 

water quality can potentially be negatively impacted by agricultural activity. While these Natura sites are 

predominantly in the extensively farmed areas of the country it is important that all agricultural areas of the 

country are implementing appropriate measures to maintain and enhance national biodiversity. 

2.8 Agricultural Catchments Programme 

The primary function of Agricultural Catchments Programme (ACP) is the evaluation of the effectiveness of the 

package of measures contained in Ireland's NAP. The programme is operated by Teagasc and funded by DAFM. 

Ireland's agriculture and food landscape has evolved rapidly during the life of the project and increasing farm 

output, especially milk, is now an objective in national policy. This changed policy environment poses new 

challenges for the ACP which it is well positioned to meet. 

The ACP works in partnership with over 300 farmers in six intensively farmed catchments and this 

farmer engagement, which is built on the relationships of the advisers with their farmer clients, facilitates the 

research elements of the programme. The research work is carried out according to a single experimental 

design which is implemented rigorously in each catchment. A range of biophysical and socio-economic 

parameters are used to evaluate the impact of the NAP measures and the derogation implemented by farmers 

under the Nitrates Directive. The outcomes of this research provide a valuable insight into the processes that 

determine the impact of agricultural activity on water quality in the catchments. 

Overall, evidence from the ACP indicates that supporting farmers to make better decisions regarding 

how they manage nutrient applications and losses is likely to be the single area with the greatest potential to 

improve outcomes for water quality on Irish farms - delivering better profits for the farmer while reducing risk 

of nutrient loss to water. 

Natura 2000 is a network of core breeding and resting sites for rare and threatened species, and some rare natural habitat types which 

are protected in their own right. 
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Chapter 3: Nitrates Derogation Review 

3.1 Background 

Ireland's nitrates derogation provides farmers an opportunity to farm at higher stocking rates subject to 

additional conditions designed to protect the environment. The derogation is an important facility for more 

Intensive farmers and almost 7,000 intensively stocked farmers availed of the derogation in 2018. It is 

recognised that compliance of a higher standard is required from these farmers to ensure a greater level of 

environment efficiency is achieved. 

Nitrates derogation farms have become a very significant intensive farming cohort over recent years. 

The area farmed under derogation, stocked at up to 250 kg livestock manure NI ha, has increased by 34% from 

2014 to 2018. 

Profile of Derogation farm 

 

2014 2015 2016 2017 2018 

No. Derogation 5,800 6,300 6,800 7,000 6,891 

Farms 

     

Area under Der. 332,200 351,900 409,800 432,300 445,200 

Farms (ha) 

     

Average Farm Size 58 56 60 62 65 

(ha) 

     

Livestock Units/ 139 146 149 150 162 

Der. Farm 

     

3.2 Purpose 

Considering the importance of the nitrates derogation in the current trajectory of Irish agriculture, and it's 

relevance to current legislative obligations as described above, a review of Ireland's nitrates derogation 

commenced in 2019. The purpose of the review was to examine further opportunities for derogation farmers 

to improve efficiencies and continue to reduce their environmental footprint with particular regard to water, 

climate and air quality. 

Part of the review group's work also focused on the increasing number of farms operating above 170 kgs N/ha 

livestock manure who export slurry to comply with the 170 kg limit. These are a significant cohort of 5,000 

farmers which the group believes should also contribute to the environmental efficiency of Irish agriculture. 
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3.3 Initiation and Participation 

Open Consultation 

The consultation was advertised in national and local media. 

"The public consultation will commence on 1st April 2019 and will close on 10th May 2019. A short, targeted 

questionnaire has been developed to facilitate responses to some of the key questions we have in relation to 

the derogation review. The responses received will allow us to determine stakeholders' opinion and will assist 

with the forming of recommendations". 

The final date for receipt of responses in respect of this consultation is 10th May 2019 however the closing 

date was extended to 
24th

 May 2019. A questionnaire was requested to be completed and it included the 

following consultation questions; 

1. Our livestock systems are based on the maximum utilisation of grassland. How can we increase the 

efficiency of grassland management on derogation farms, while protecting the environment? 

2. How can livestock manure be best managed to ensure its impact on the environment is minimised? 

3. How should agricultural impact on soil be minimised on derogation farms? 

4. What specific actions can derogation farms take to minimise their impact on the environment? 

5. Should all intensive livestock farms be subject to the conditions of the derogation whether they apply or 

not? 

Survey of Agricultural Advisors 

A Survey of agricultural advisors was also undertaken and it included the following consultation questions; 

1. How can we increase the efficiency of grassland management on intensive farms? 

2. How can livestock manure be best managed to ensure its impact on the environment is minimised? 

3. In order to gain the desired efficiencies from animal manures and chemical fertilisers, how often 

would you consider a farmer should soil sample to ensure optimum soil fertility? 

4. Should the terms and conditions of the derogation apply to all farmers> 170 kgs N/ha? 

5. Are derogation farmers doing enough to protect biodiversity? 

6. How could derogation farmers reduce their dependence on chemical fertilisers? 
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3.4 Review Group 

All submissions received were reviewed by an expert group set up specifically for this task, The Group was 

jointly chaired by DHPLG and DAFM and comprised senior scientific experts from DHPLG, DAFM, the 

Environmental Protection Agency (EPA) and Teagasc. 

3.5 Guiding Principles 

The Group worked with the following guiding principles: 

• that the Derogation should maintain and support the environmentally progressive outcomes achieved 

under the current and three previous NAPs and continue to secure consistency with the EU Nitrates 

Directive; 

• that additional measures with the Derogation regime should be designed to operate as efficiently as 

possible, taking into account the objectives for Irish agriculture as set out in Food Harvest 2020 and 

Food Wise 2025, including sustainable farming practices objectives and also climate change, water 

quality and biodiversity objectives; 

• that the present review of the Derogation should seek incremental improvements and build on the 

achievements to date and contribute to the delivery of Water Framework Directive (WED) and 

Nitrates Directive (ND) obligations. 

A total of 75 written submissions were received in response to the open consultation and 225 survey 

responses were received as part of this review. These include submissions from local authorities, public service 

bodies, farmers and farming representative bodies, NGO's, agricultural co-operative societies, agricultural 

advisors, trade and professional bodies and Teagasc. The Departments, and the Review Group formed to 

review these submissions, found this wide and considered input to the review process to be very valuable and 

they thank all parties involved for their contributions. 

3.6 Approaches to Reviewing the Submissions 

As with the last public consultation in relation to the delivery of NAP3 and 4, this public consultation process 

produced many detailed and considered submissions. The Review Group in considering all submissions has 

also taken into account EPA water quality monitoring data and both current and emerging agricultural 

pressures on water quality and indirectly climate change challenges. The Group sought to focus its advice to 

the Departments on the major themes emerging from the public consultation and to make clear the Group's 

advice and/or recommendations on these for the purposes of the review of the NAP 4 Derogation. 

13 



Chapter 4: Implementation 

Ireland's nitrates derogation provides farmers an opportunity to farm at higher stocking rates, above 170 kg 

livestock manure nitrogen/ ha, subject to additional conditions designed to protect the environment. 

Measure Implemented 

The total nitrogen inputs shall neither exceed the foreseeable nutrient demand of the 2007 

considered crop, nor the maximum fertilisation rate applicable to the grassland farm, 

 

established in the Nitrates Action Programme and shall take into account the supply 

 

from the soil. Total nitrogen application shall be differentiated on the basis of 

 

stocking rate and grassland productivity. 

 

The amount of livestock manure from grazing livestock applied to the land each year 2007 

on grassland farms, including by the animals themselves, shall not exceed the amount 

 

of manure containing 250 kg nitrogen per hectare, subject to the conditions laid 

 

down in paragraphs 2 to 7. 

 

A fertilisation plan shall be prepared and kept for each grassland farm describing the 2007 

crop rotation of the farmland and the planned application of manure and other 

 

fertilisers. It shall be available at the grassland farm for each calendar year before 1 

 

March of that year. 

 

Fertilisation accounts, including information related to management of nitrogen and 2007 

phosphorus inputs and management of soiled water, shall be prepared and kept for 

 

each grassland farm. They shall be submitted to the competent authority for each 

 

calendar year by 31 March of the following calendar year. 

 

Periodic nitrogen and phosphorus analysis in soil shall be done for each grassland 2007 

farm. Sampling and analysis shall be carried out at least once every four years for 

 

each homogeneous area of the grassland farm, with regard to crop rotation and soil 

 

characteristics. At least one analysis per five hectares of farmland shall be carried out 
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Livestock manure shall not be spread in the autumn before grass cultivation 2007 

Temporary grassland shall be ploughed Spring 2007 

Ploughed grass on all soil types shall be followed immediately by a crop with high 2007 

nitrogen demand. 

 

Crop rotation shall not include leguminous or other plants fixing atmospheric 2007 

nitrogen. This shall, however, not apply to clover in grassland with less than 50% 

 

clover and to other leguminous plants that are undersown with grass. 

 

At least 50% of slurry produced on the holding shall be applied by 15 June. Low 2018 

emission slurry spreading equipment shall be used for any slurry applications after 15 

 

June 

 

Chapter 5: Recommendations 

5.1 Recommendations for Nitrates Derogations Farms 

Proposed Measure Proposed 

Implementation 

Nutrient Management Planning (NMP) is an integral part of the nutrient use efficiency of a farm and the 

submissions indicated that how a NMP is implemented at farm level needs greater consideration. The 

review group acknowledges that all derogation farms must complete a NMP to be eligible for 

derogation however there are additional measures required in order to understand and maximise the 

nutrient use efficiency of a farm. The review group recommend the following for inclusion; 

Achieving optimum 5011 fertility and improving nutrient use efficiency is a key element 2020 

of the Nutrient Management Plan. The subsequent use and direct implementation of 

 

the information should be utilised further to correct soil acidity. The review group 

 

recommend the compulsory adoption of a farm scale liming programme on derogation 

 

farms and on farms with a whole farm stocking rate above 170 kgs N/ha. This measure 

 

is recommended to ensure an improvement in nutrient use efficiency (nitrogen and 

 

phosphorus), achieve a reduction in chemical fertiliser usage and consequential GRG 
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and ammonia emissions, and improve grass and crop production. 

 

The Review Group recommends that farmers under derogation must attend annually a 2021 

training programme in adopting best practice in nutrient use efficiency and 

 

management and the protection of water. The training must include and build on the 

 

key learning's from the Agricultural Catchments Programme (ACP) and the Agricultural 

 

Sustainability, Support and Advisory Programme (ASSAP). The review group 

 

recommends that farmers are required to participate in this programme if they wish to 

 

avail of a nitrates derogation. 

 

The current nitrates derogation provides that at least 50% of slurry produced on the 

 

holding shall be applied by 15 June. Low emission slurry spreading (LESS) equipment 

 

shall be used for any slurry applications after 15 June. This is an important initiative to 

 

increase the efficiency of livestock manure manures on farm and to reducing ammonia 

 

losses. The review group recommend the following amendments; 

 

i. Slurry remaining on the holding after the 15/4/2020 must be 

  

2020 
spread by LESS 

 

ii. All Slurry on the holding from the 12/1/2021 must be spread 

 

by LESS 2021 

In addition it is recommended these conditions should apply to all farms with a whole 

 

farm stocking rate in excess of 170 kgs livestock manure N/ha. 

 

All farms must submit export forms for slurry movements earlier each calendar year to 2020 

facilitate timely nutrient management planning. 

 

Grassland Management 

Ireland is a predominately livestock country with 81% of the agricultural area devoted 

 

to grassland. Grassland and its productivity are central to our livestock systems. from 

 

an efficiency perspective, the review group recommend that derogation farmer's 

 

undertake to; 

 

• Record through appropriate software technology the grass produced annually 2020 

on the farm. This grassland management decision support tool enables the 

 

advancement of the decision making process through regular pasture 

 

measuring and budgeting on farm, improving nutrient use efficiency, grass 

 

production and utilisation. 
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Or 

 

• Undertake certified grassland measurement training 2020 or 2021 

The review group recommends all new grass reseeding completed by derogation 2020 

farmers must include minimum clover content as part of the grass seed mixture 

 

however the inclusion rate must not exceed 50% of the sward mixture. 

 

Land Eligibility 

The review group recommend that Commonage/rough grazing will not be eligible for 2020 

derogation in 2020 and cannot be included for the calculation of the chemical fertiliser 

 

allowance for the holding. As a consequence, this will reduce the chemical fertiliser 

 

allowance on marginal lands and reduce the risk of losses to the environment. 

 

Crude Protein in Concentrate Feeds 

The review group recommend a measure to reduce the crude protein in concentrate 2020 

feeds for grazing livestock on farms with a grassland stocking rate greater than 170 

 

kg/ha in order to reduce excess protein in animals diets. 

 

Biodiversity 

The Global assessment report on biodiversity and ecosystem services published in early 2020 

May by the United Nations Intergovernmental Science-Policy Platform on Biodiversity 

 

and Ecosystem Services (IPBES) reported that biodiversity loss continues in an 

 

unprecedented manner. In this context, it is proposed derogation farmers implement 

 

the measures in the All Island Pollinator Plan. The review group recommend the 

 

adoption of a biodiversity measure on derogation farms 

 

5.2 Considerations for Nitrates Action Programme 2021 

The Nitrates Review Group recognise the significant level of ambition forthcoming from the submissions of the 

review. Unfortunately, not all elements of the submissions could be advanced at this stage however there are 

several proposals that merit discussion in the context of the next Nitrates Action Programme which is due for 

consideration by the Commission at the end of 2021. The review group considers the following proposals need 

to be considered further in the context of the current and future challenges facing the sector; 

1. Ongoing research in fertiliser formulation provides an opportunity for both environmental and 

climate benefit. The use of inhibitor technology to reduce the losses from fertilisers provides a 

significant environmental and climate opportunity. This should be reviewed further as part of the next 

NAP. 
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2. There are environmental pressures at a catchment scale which can be attributed to intensification of 

agriculture. Intensively stocked dairy grazing platforms need further review in the context of the next 

NAP. 

3. 65% of the bovine livestock in the country are on farms at stocking rates > 130 kgs/ha. The review 

group do not consider this group to be intensive however the next Nitrates Action Programme review 

should examine opportunities for this cohort to reduce their environmental footprint and contribute 

to the climate and water challenges. 

4. Measures to support improved biodiversity on all farms 

In addition, the Commission has requested Ireland to review some of the technical aspects of the Nitrates 

Action Programme and these will be incorporated into the next Nitrates Action Programme (NAP). This 

will include a review of SI 605 2017 and schedules 1, 2 and 3 and specifically; 

5. The annual excretion rates for livestock as per Table 6 of SI 605 2017 will be reviewed based on most 

recent scientific research. 

6. The average net rainfall during the specific storage period (Table 4 of SI 605 2017) will also be 

reviewed and updated as necessary. 

Concluding Comments 

The Review Group has examined all submissions received and made recommendations primarily with the focus 

of building greater awareness of how agriculture and our natural resources must co-exist and achieve 

equilibrium in balancing production with environmental sustainability. 

In considering the views of each of the submissions and recognising the scope of the Nitrates 

Directive, the Group have considered it appropriate based on the terms of reference and purpose of the 

review to propose several recommendations for implementation on Derogation Farms. Each proposal has 

been considered on its individual technical merit. 

The proposed new measures are aimed at further strengthening the protection of water and attaining 

optimum soil fertility that is consistent with both efficient agricultural production and effective water quality 

protection. The recommendations made represent the agreed common position of all the experts comprising 

the Group. 
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