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A Handbookof Source Protection and Mitigation Actions for
Farming

1 Purpose of the handbook

Assisting group water schemes to manage and safeguard their drinking water sourcefidalaask

for us in the NFGWS. One of the main potential pressures on water ig\agrthis is inevitable, as
farming occurs in the catchment areas and zones of contribution of virtually all our sources. Therefore,
as a means of protecting our sources, group water schemes (GWSs) need to know what to do to
prevent pollution and how to mtigate the impacts of pollutants that arise from human activity,
including farming practice$Ve already have an overall approach outlined in the NFGWS Framework
for Drinking Water Source Protection (2019Appendix 6 in that document outlines possible
mitigation options for agricultural activities.

Thishandbook provides additional guidance for GWS managedsfor othersnvolved in developing
drinking water source protection plans who needdentify appropriateActions to prevent or reduce
nutrient (phosphorus, nitrogen), sediment, pesticides and microbial pathogen losses from agricultural
activity. While the Actions described in the handbook focus on farmirige NFGWS would like to
acknowledge that there are other significant ragriculturalrelated pressures that also impact on
drinking water qualitywhich will be addressed separately.

In reading this handbook, keep in mind that the listofions described is not exhaustive and does

not include detailed engineering descriptions. ti8i8Y RSR (2 LINBEJARS wO2YY2Y
with an indication of the likely effectiveness of variofistions that are based on the scientific

literature and on practical experience in dealing with water quality issues. The handbook provides

basic guidace that can be adapted to the particular circumstances found on Irish farms and farmland,

with due regard to regional variations in topography, soil types and bedrock, as these will strongly
AYyFtdzZSyOS GKS aStSOGAzy 2% WiKS NRAIKG YSIFAaAdzZNBE Ay

Finally, attention is drawn to the environmental-benefits of the various mitigation options. These
include biodiversity protection and enhancement, flood mitigation, carbon sequestration and
greenhouse gas emission reduction, all of whichratevant to rural communities.

Lhttps://nfqws.ie/a-frameworkfor-drinkingwater-sourceprotection-2/
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2 Background

Before considering whaictions might be needed on farms, there are four documehtg maybe
examined for useful background information:
1. The NFGWS Framework for Drinking Water Source Protection.
2. The Source Zanof Contribution/Catchment report (hereinafter called the Source Report).
3. Regulatory measures; in particular the Good Agricultural Practices (GAP) Regulations (DAFM,
2017) and the Pesticides Use Regulations (DAFM, 2012).
4. A review of potential local meases for mitigating farm impacts in catchments (McNally
(2017).

The Framework documentprovides the overall approach to group scheme drinking water source
management and explains various relevant concepts, such as untreated water guide values, critical
sout0OS I NBlFa F2N) LRtfdziltyda +FyR gKFEG NB OFfftSR W
how pollutants might enter a drinking water source).

TheSource Reporgives: i) the details on the source itself; ii) a conclusion on the pollutants that eith
are or potentially could impact on the source; iii) a description of the pressures contributing these
pollutants and their location; and iv) the pathways followed by pollutants in the landscape before
reaching the source. In most circumstances, someomeunendations on possible protection or
mitigation options will be proposed.

TheEuropean Communities (Good Agricultural Practice for Protection of Waters) Regulafodten

known as the GAP Regulatios€X out a number of basic requirements designed to protect waters

from pollution arising from agricultural activities. They include measures relating to storage of slurry,

timing of landspreading, nutrient management, setback distances for the applia#tichremical and

2NHI YyAO FTSNIAfAASNAZI SGO® /2YLIAlIYOS 4A0K (GKS w!
(SFP). Where breaches of GAP Regulations are identified, a farmer can be penalised all or a portion of

the SFP, depending on the severfythe breach. While these are regulations aimed at protecting

g GSNE GKS FFOdG GKFdG GKSe& INB w2yS aial S Fada |¢f
circumstances that present in the catchment area or zone of contribution of a drinkiteg source.

The main measures in the GAP Regulations are summarised in Appendix 1. Compliance with these
NEIljdZA NSYSyida Aa Iy SaaSydaAlt WwadlkrNIAy3 LRAYyGIQ 7
consider and understand these before starting tammine the Actions outlined in this handbook,

particularly as they are not all repeated or dealt with under #ions. An explanation of the
Regulations is given in a Department of Agriculture, Food and Marine document that can be accessed

at:

https://www.agriculture.gov.ie/media/migration/ruralenvironment/environment/nitrates/2018Nitr
atesexplanatoryhandbook030928.pdf

In outlining theActions, this handbook does not generally give quantitative values for the possible
reduction in pollutants arising from each action. However, in McNally (2017), percentage reductions
based on a literature review are provided. Theeport can be accessed at:
https://www.catchments.ie/download/reviewof-potentiallocatmeasuredor-mitigatingfarm-
impactsin-catchments/

While these four documents provide valuable information, it is recommended that local advice and
input be obtained from a farm advisor, such as the Iéagicultural Sustainability Support and Advice
Programme ASSAP) advisor and from individual farmens will have an irdepth knowledge of their
lands. In addition, training and opportunities for discussion onAbtons will be provided by the
NFGWS.


https://www.agriculture.gov.ie/media/migration/ruralenvironment/environment/nitrates/2018Nitratesexplanatoryhandbook03042018.pdf
https://www.agriculture.gov.ie/media/migration/ruralenvironment/environment/nitrates/2018Nitratesexplanatoryhandbook03042018.pdf
https://www.catchments.ie/download/review-of-potential-local-measures-for-mitigating-farm-impacts-in-catchments/
https://www.catchments.ie/download/review-of-potential-local-measures-for-mitigating-farm-impacts-in-catchments/

3 Deciding on the actiong what approach?

Undertaking the requiredictions is generally time and resoerintensive. Therefore, it is essential
that thought and planning is undertaken to ensure that they are efficient and effective. As a starting
point, ask the questions in Box Retails ofthe scientific basis for protection and mitigatiéwetions

are sumnarised in Appendix 2.

3.1 Some basic principles for drinking water source management
¢CKSNE FNBE OSNIIFAY LINRAYOALX S& F2N) 6F GSNE AyOt dzRA:

ai2ySaQ FT2NJ I OKASGAyYy3d (KS odtizéddelonSa ySSRSR® {2YS

1. Check (or evaluate, if necessary) if the objective pgadect or toimprovethe untreated drinking
water source
i) Protection/maintenance, where water quality is satisfactory.
i) Improvement/restorationrequiring mitigationwhere the situation is unsatisfactary

Figure 1 illustrates the relevance of this subdivisiashe focus and the measures/activities will
differ for each.

2. Understand the land and landscape setting of the catchment area or zmineontribution (ZOC),
including:
i) pathways for water movement in the fields.
i) the location of streams, ditches, wells, etc.
ii) pollutants that might threaten or are causing water quality problems.
iv) pressures, potential or actual.
v) critical source areas and e#hthe delivery points or zones where water is discharging to a
watercourse, or the susceptible (e.g. extreme vulnerability) areas in ZOCs.
Understanding of these is vital in ensuring that #hations are efficient and effective.

3. Pickimportant problems ad fix them.In any area, such as a catchment, there will be a multitude
of environmental stressors (e.g. pollutants) and pressures. As it is unlikely that you will be able to
AYYSRAF(GSt& |RRNBaa GKSY it GKFOPQel ¥R G2 KM
on them as a priority.

4. 'aS adKS NRARIKOG YSI avessieslAWR (IKSH ANBRYBK (Y dizdf - OS3p ¢ W i |
specifically targeted and prioritised on the environmental stressors and pressures and on the
relevant areas, as theeans of achieving desired environmental outcomes.

32 ¢KS WNAIAK(G LI I OSQ F2NJ YSIadz2NBa FyR | OQGA2y:
It is always worthwhile to give advance consideration to both land and landscape in a catchment, as
GKAA gAff RSGSNN¥AYS (KS WNdhastkns, addel & S@appréachioY LI SY
and the substance of any intervention. There are three options when deciding where interventions

may be needed:

1. Atthe pressure source (e.g. in a farmyard, or where fertiliser is applied).

2. Along the pathway, as potiants such as i) phosphorus or MCPA become soluble or attach to
soil particles and start the journey from the soil to a receptor, such as a stream, or ii) where
nitrate is leached from the soil, moves down to the water table and then flows underground
to awell.

3. At the water supply itself or the watercourse in the case of a surface water supply.



Beforeanyd Ol A2y A& AYLX SYSYGiSRZI wadalryR o6 01Q
efforts may be ineffective and an ineffiaieuse of time and resources. The answers to |
guestions below will be in the Source Report.
1.

2.

3.

ok

© o N

Box1
Ask questions

2KFG Aa GKS 6l GSNJ ljdZfAGe 202S0OGADS
Al GAaFEFOG2NEET 2NJ AAd AG (G2 WAYLNROSQS
What is the emironmental stressor or pollutant? This has a major influence on asse
the implications for the drinking water supply.

Is the pressure from point sources (i.e. a pipe) or diffuse sources (e.g. landspread]
both? This influences the approach to &ating the actions and measures needed.
Is your source from groundwater or surface water?

What is the load (total nutrient inputs), and what reduction of nutrient (nitrate
LIK2a LKl GS0 Aa NBIljdzA NEBRK 2 KSNB { KkBowghe
nutrient (nitrogen or phosphorus) required load reduction, as this will inform decis
on areas to be targeted and the optimum actions.

What is the landscape setting and condition of the land in the source catchi
area/zone of contribution? In particular, note the poorly draining and freely drair
areas, as these influence the flowpaths for water and pollutants, which in
determinethe types of actions needed.

What are the optimum protection/mitigation options?

Where do the protection/mitigation Actions need to be implemented?

Lastly, am | sure that the pressure is significant and, therefore, needs to be dealt

3.3 The menu ofprotection and mitigationactions
A decision on the appropriatéction(s) depends on a number of factors: i) the environmental stressor
or pollutant; ii) the farming activity; iii) the landscape and farm setting, in particular whether it is a

freely draining or poorly draining scenari@nd iv) theinput of and acceptability to the farmerin

addition, the objective; protect or improveg may also be relevant.

There are four categories of protection/mitigatiofctions that dependon their location in the
landscape (see further details in Appendix 2):

1

2.
3.
4.

Actions to reduce or eliminate the pollutants.

Actions to reducing mobilisation of pollutants on land.
Pathway irterception Actions.

Receptor/instream works.

Table 1 lists the menu of protection/mitigatigkctionsdescribed in thilandbook

In addition to theActions that are categorised above, there is one vital overarchitign that applies
to all theme farmer engagement and collaboration. This is outlined in Section 4.

(p))
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Figurel. Summary of source protection framework



The suggested approach to deciding on the most appropriate, effective and acceptable action or
actions to undertakés as follows:

i)  Check what is the environmental stressor (pollutant or significant issue) that poses a threat to
the drinking water source (i.e. is it nitrate, phosphate, sediment, MCPA and/or microbial
pathogens?). This information should &eailable in the source report.

i)  Look up the appropriate table for the pollutant (either Table 2, 3, 4, 5 or 6) to find the list of
relevantActions. For instance, if nitrate is the pollutant of concern, examine Table 3.

iii)  Details on theActions that are releant to each of the pollutants are given in Sections 5, 6, 7
and 8. Evaluate thos@ctions that are applicable to the identified problematic pollutant,
taking account of the particular circumstances that may apply in the catchment area or ZOC.

iv)  Decide on tle Action (s).

v)  Undertake theAction(s).

Two case studies are described in Apperglas a means of illustrating certair the Actions.

While the approach has been to categoriaions based on where they are being implemented, an
alternativeapproachisto consider them under the following categories:
i) farmyard managemenéctions.
i)  nutrient managemen#ctions.
iii)  pesticide managemeractions.
iv)  land managemengctions.
Thelink between this categorisation approach and that used in this Handizstiown n Table 7



Tablel: Landscape locations, associated types of actiongantéction/mitigation options

Location in | Categoryof action | Action | Protection/mitigation options
landscape
All farmland | Discussion with 1 Farmer engagement and collaboration (Section 4.1).
farmers
At the Pollutant 2 Farmyard management to prevent runoff to
source of reduction, or watercourses and/omfiltration to groundwater
the pollution | elimination (Section5.1). ~ '
pressure 3 Appropriate application of N fertiliser (Section 5.2).
4 Appropriate application of P fertiliser (Section 5.3).
5 Use of precision technology (Section 5.4).
6 Management of farm roadways, drinking troughs,
supplementary feeders and gateways (Section 5.5).
7 Using lowcrude protein animal feeds (Section 5.6).
8 Integrated weed management (Section 5.7).
9 Proper storing, handling and disposal of chemicals
(Section 5.8).
10 Use of boom sprayers (Section 5.9).
11 Weedwiping application (Section 5.10).
12 Petrol/diesel & waste oil management (Section 5.11).
13 Management of land reclamation (Section 5.12).
14 Organic farming (Section 5.13).
Reducing 15 Liming ofsoils (Section 6.1).
mobilisation of 16 Timing of fertiliser applications (Section 6.2).
pollutants on land| 17 | Low emission slurry spreading (Section 6.3).
18 Use of protected urea (Section 6.4).
19 Multi-species grassland swards (Section 6.5).
20 Red and white clover (Section 6.6).
21 Cover/catch crops (Séon 6.7).
22 Reducing soil compaction (Section 6.8).
23 Land preparation for tillage and grassland (Section 6.
24 Rewetting peat soilsareas(Section 6.10).
Along the Pathway 25 Riparianbuffers (Section 7.1).
pollution interception 26 In-field grass buffers (Section 7.2).
pathway 27 Hedgerows (Section 7.3).
28 Wild bird cover crops planted alongside watercourses
(Section 7.4).
29 Agroforestry Section 7.5).
30 Woodlands (Section 7.6).
31 Drainage ditch management and sediment traps
(Section 7.7).
32 Low earthen mounds/bunds (Section 7.8).
33 Farm ponds and wetlands (Section 7.9).
At the Receptor/instream| 34 | Livestock exclusion from watercourses (Section 8.1).
polluted works 35 Bank stabilisation (Section 8.2).
watercourse 36 | Removal of riparian invasive species (Section 8.3).




Table2: Possible protection/mitigation options for microbial pathogens

Microbial pathogensas theenvironmental stressor(pollutant)
Location in | Categoryof action | Action Protection/Mitigation Options
landscape
At the Pollutant reduction 2 Farmyard management to prevent runoff 1
source of or elimination watercoursesor infiltration to bedrock beneath the
the pollution farmyard(Section 5.1).
pressure 4 Appropriate application of P fertiliser (Section 5.3).
5 Use of precision technology (Section 5.4).
6 Management of farm roadways, drinking troughs,
supplementary feeders and gateways (Section.5.5)
Reducing 16 Timing of fertiliser applications (Section 6.2).
mobilisation of 17 Low emission slurry spreading (Section 6.3).
pollutants on land 22 Reducing soil compaction (Section 6.8).
Along the Pathway 25 Riparian buffers (Section 7.1).
pollution interception 26 In-field grass buffers (Section 7.2).
pathway 27 Hedgerows (Section 7.3).
28 Wild bird cover crops planted alongside watercours
(Section 7.4).
29 Agroforestry (Section 7.5).
30 Woodlands (Section 7.6).
31 Drainage dch management and sediment traps {
reduce sediment losses (Section 7.7).
32 Low earthen mounds/bunds (Sectior8Y..
33 Farm ponds and wetlands (Section 7.9).
At the Receptor/instream 34 Livestock exclusioffom watercoursegSection 8L).
polluted works
watercourse

Table3: Possible protection/mitigation options for nitrate

Nitrate as theenvironmental stressor (polluaint)
Location in | Categoryof | Action Protection/Mitigation Options
landscape action
At the Pollutant 2 Farmyard management to prevent runoff to watercourg
source of reduction or and/or infiltration to groundwater (Section 5.1).
the elimination 3 Appropriate application of N fertiliser (Section 5.2).
pollution 5 Use of pecision technology (Section 5.4).
pressure 7 Using lowcrude protein animal feeds (Section 5.6).
14 Organic farming (Section 5.12).
Reducing 15 Liming of soils (Section 6.1).
mobilisation 16 Timing of fertilisempplications (Section 6.2).
of pollutants 17 Low emission slurry spreading (Section 6.3)
on land 18 Use of protected urea (Section 6.4).
19 Multi-species grassland swards (Section 6.5).
20 Red and white clover (Section 6.6).
21 Cover/catch crops (Section 6.7).
Along the Pathway 25 Riparian buffers (Section 7.1).
pollution interception 28 Wild bird cover crops planted alongside watercourses (Sed
pathway 7.4).
29 Agroforestry (Section 7.5).
30 Woodlands (Section 7.6).
33 Farm ponds and wetlands (Section 7.9).




Table4: Possible protection/mitigation options for sediment

Sediment as the environmental stressor (polartt)

Location in | Categoryof action | Action Protection/Mitigation Options
landscape
At the source| Pollutant 2 Farmyard management to prevent runoff 1
of the reduction or watercourses. (Section 5.1).
pollution elimination 6 Management of farm roadways, drinking troughs,
pressure supplementary feeders and gateways (Section 5.5).
13 Management of land reclamation. (S&®n 5.12).
Reducing 20 | Cover/catch crops. (Section 6.7).
mobilisation of 21 Reducing soil compaction (Section 6.8).
pollutants on land| 23 | Land preparation for tillage and grasslaf@ection 6.9)
Along the Pathway 25 | Riparian buffers (Section 7.1).
pollution interception 26 In-field grass buffers (Section 7.2).
pathway 27 | Hedgerows (Section 7.3).
28 Wild bird cover crops planted alongside watercours
(Section 7.4).
29 Agroforestry (Section 7.5).
30 | Woodlandg(Section 7.6).
31 Drainage dtch management and sediment traps to redu
sediment losses. (Section 7.7).
32 Low earthen mounds/bunds (Section 7.8).
33 Farm ponds and wetlands (Section 7.9).
At the Receptor/instream| 34 | Livestock exclusioftom watercoursegSection 8.1).
polluted works 35 Bank stabilisation (Section 8.2).
watercourse 36 | Removal of riparian invasive species (Section 8.3).

Table5: Possible protection/mitigation options for chemicals

Chemicalsas theenvironmental stressor (i.e. polluant)

Location in | Categoryof action | Action Protection/Mitigation Options
landscape
At the Pollutant reduction| 2 Farmyard management to preventnoff to watercourses
source of or elimination (Section 5.1).
the pollution 8 Integrated weed management (Sectiorrpb.
pressure 9 Proper storing, handling and disposal (Secti@).5.
10 Use of boom sprayers (Sectior®p.
11 Weed wiping application (section1f).
12 Petrol/diesel & waste oil manageme(ection 5.11).
14 Organic farming (Section 5.12).
Reducing 21 | Cover/catch crops. (Section 6.7)
mobilisation of 22 Reducing soil compaction (Section 6.8)
pollutants on land 23 Land preparation for tillage and grassland (Section 6.9
Along the Pathway 25 | Riparian buffers (Section 7.1)
pollution interception 26 In-field grass buffers (Section 7.2)
pathway 27 Hedgerows (Section 7.3).
26 Wild bird cover crops planted alongside watercoury
(Section 7.4).
29 Agroforestry (Sectiofd.5).
30 Woodlands (Section 7.6).
32 Low earthen mounds/bunds (Section 7.8).
33 Farm ponds and wetlands (Section 7.9).




Table6: Possible protection/mitigation options for phosphate

Phosphate as thenvironmental stressor (i.e. pollutant)

Locationin | Categoryof action | Action Protection/Mitigation Options
landscape
At the source | Pollutant 2 Farmyard management to prevent runoff |
of the reduction or watercourses (Section 5.1).
pollution elimination 4 Appropriate application of P fertiliser (organic
pressure inorganic) (Section 5.3).
5 Use of precision technology (Section 5.4).
6 Management of farm roadways, drinking troughs,
supplementary feeders and gateways (Section 5.5).
12 Management of land reclamation (Sectibrl2).
Reducing 15 | Liming of soils (Section 6.1).
mobilisation of 16 Timing of fertiliser applications (Sectior2p.
pollutants on land| 17 | Low emission slurry spreading (Sectio8)6.
21 Cover/catch crops (Section/.
22 Reducing sotompaction (Section 6.8).
23 Land preparation for tillage and grassland (Section 6.
24 Rawvetting peat soilsareas(Section 6.10)
Along the Pathway 25 Riparian buffers (Section 7.1).
pollution interception 26 In-field grass buffers (Section 7.2).
pathway 27 Hedgerows (Section 7.3).
28 Wild bird cover crops planted alongside watercourg
(Section 7.4).
29 Agroforestry (Section 3).
30 Woodlands (Section ).
21 Drainage dch management and sediment traps
reduce sediment lossdSection 77).
32 Low earthen mounds/bunds (Sectior8Y.
33 Farm ponds and wetlands (Sectio®)7.
At the Receptor/instream| 34 | Livestock exclusioftom watercoursegSection 8.1).
polluted works
watercourse
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Table7: An alternative categorisation of protection/mitigation options

Location in | Categoryof action | Action | Protection/mitigation options
landscape
At the Pollutant 2 Farmyard management (Section 5.1).
source of reduction, or 3 Appropriate application of N fertiliser (Section 5.2).
the pollution | elimination 4 Appropriate application of P fertiliser (Section 5.3).
pressure 5 Use of precision technology (Section 5.4).
6 Management of farm roadways, drinking trough
supplementary feeders and gateways (Section 5.5).
7 Using lowcrude protein animal feeds (Section 5.6).
8 Integrated weed management (Section 5.7).
9 Proper storing, handling and disposal of chemicals
(Section 5.8).
10 Use of boom sprayers (Section 5.9).
11 Weedwiping application (Section 5.10).
12 Petrol/diesel & waste oil management (Section 5.11).
13 Management of land reclamation (Section 5.12).
14 Organic farming (Section 5.13).
Reducing 15 Liming of soils (Section 6.1).
mobilisation of 16 Timing of fertiliser applications (Section 6.2).
pollutants on land | 17 Low emission slurry spreading (Section 6.3).
18 Use of protected urea (Section 6.4).
19 Multi-species grassland swards (Section 6.5).
20 Red and white clover (Section 6.6).
21 Cover/catchcrops (Section 6.7).
22 Reducing soil compaction (Section 6.8).
23 Land preparation for tillage and grassland (Section 6.
24 Rewetting peat soils areas (Section 6.10).
Along the Pathway 25 | Riparian buffers (Section 7.1).
pollution interception 26 In-field grass buffers (Section 7.2).
pathway 27 Hedgerows (Section 7.3).
28 Wild bird cover crops planted alongside watercourses
(Section 7.4).
29 Agro-forestry Section 7.5).
30 Woodlands (Section 7.6).
31 Drainage ditch management ansediment traps
(Section 7.7).
32 Low earthen mounds/bunds (Section 7.8).
33 Farm ponds and wetlands (Section 7.9).
At the Receptor/instream 34 Livestock exclusion from watercourses (Section 8.1).
polluted works 35 Bank stabilisation(Section 8.2).
watercourse 36 Removal of riparian invasive species (Section 8.3).
Notes:

8 Farmyard management Actions highlightedoaswn shading
8§ Nutrient management Actions highlighted ysllow shading
§ Land Management Actions highlightedldse shading

§ Pesticidk Management Actions highlighted grey shading
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4 Farmer engagement and collaboration

Target
pollutants

Description

Land use
Methods

X

X

X

FarmerBEnhgagement andXllaboration

All farmbased microbiological, chemical and physical pollutants, |
naturally occurring, opccurring as a consequence of human actions,
are within the catchment and can negatively impact on a water source

Farmers are one of a number of stakeholders within the catchment. N
such farmers are GWS members, while others may not be. As custodi
the land, farmers can play a vital role in protecting drinking water sou
The GWS sector respects this im@mtroleand wants to work with farmer
and other stakeholders to protect drinking water sources.

The group water scheme sector plays a unique role in the fabric of
Ireland. GWSs are community owned and community managed. Estab
to provide waterto families and their farm, GWSs continue to hav
positive and essential impact on the daily lives their members.

The overarching philosophy of the GWS sector is to work in partnershiy
farmers and other agencies in identifying pollutipmessuresand the
pollutant pathways to water sources. We aim to assist individual gi
water schemes work with farmers, helping them implement solutions
will protect drinking water sources that are the lifeblood of ru
communities, including farmers and tinéamilies.

Everyone has a shared responsibility to protect water quality.

All farmland.

Setting the scene

X

The benefits of agricultural discussion groups, information meetings
farmers learning from each other has been used to great effect in Ire
since the early 90s. This mitigatidkction aims to utilise existing socl
relationships and organisationsiructures in building understanding of tl
importance of water and how it can best be protected. This can be do
the following ways:

Farmer discussion groups

Catchment information meetings

Interaction with the GWS, LAWPRO and the local AS®Asbr
Attendance at the GWS Annual General Meeting and other GWS e
o Participating in a number of new awareness initiatives.

The NFGWS has developed aids to assist communities idactiifities that
can impact a drinking water sourdéhas develpeda [ S A Ga L
L FyGSR F GNBS yR Yeé 3k Ranias withiz
the source catchment and GWS supply area that agree to stop
pesticides in their gardens are given a native woodland tree to plant. D
of these initiativesare included in Appendi&, while furtherinformation is
available fromhttps://nfgws.ie/category/sourceprotection/

A collaborative approach involves talking and listening. Farmers know
land better than anyone else.

Information in he Framework document.

It is important to seek advice from other experts sucChPA&SAP, LAWPI
and/or LASf needed.

O O O O

Recognition

X

Publcly recognising the impact of the work that the farmer has don
important. It will encourage others tparticipate
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Key locations

Water quality
benefits

Additional

environmental

benefits

Farmer
benefits

Cost

Maintaining
regular
engagement
and
collaboration

Limitations

Additional
information

X

X

X X X X

All locations within a catchment that may impact on a G§g8rce. It is
important to state that the locations may bmutside the boundary othe
GWS supply zone.

Our primary objective i protect and/or improvethe quality of theGWS
water source for thenembers familiesand otherswithin the community.

Many of the solutiongnay involvenature-based solutions that will enhanc
local biodiversity and have a positiglimate action impact.

These will include, but are not be limited to:

shelter for livestock.

river bankstabilisation and a reduction in soil loss from erosion.
potential alleviation of flooding.

improved soil conditions.

o improved animal welfare

Positive action will be promoted within the community.

O O O o

The costs associated with this measure are.ldine GWS may be able
provide some assistancas this action is directly protecting the wal
source.

Many information and collaboration events are being organised direct
the local GWS, ASSAhd LAWPRGdvisos and others. The mos
significant costisth&  NYSNR& GAYS®

The relationship between the GWS and the farming communit
longstanding and continues to be important. GWS representatives wo
with farmers musrealise that farmers have different competing pressu
for their time. Equally, farmers must recognise that they have an oblig:
to protect water quality. Regular communication between the GWS an:
farmer is essential to develop and maintain piv&tworking relationships

Actionsneed to be located in optimum areas for water quality benefits.

https://nfqws.ie/category/sourceprotection/
https://www.teagasc.ie/ruraleconomy/farmmanagement/collaborativdarming/
https://www.agriculture.gov.ie/farmerschemespayments/knowledgetransferktprogramt
https://thewaterforum.ie/app/uploads/2020/03/WaterForum_BriefingNote Publie
Engagementl.pdf
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https://nfgws.ie/category/source-protection/
https://www.teagasc.ie/rural-economy/farm-management/collaborative-farming/
https://www.agriculture.gov.ie/farmerschemespayments/knowledgetransferktprogramme/
https://thewaterforum.ie/app/uploads/2020/03/Water-Forum_Briefing-Note_Public-Engagement-1.pdf
https://thewaterforum.ie/app/uploads/2020/03/Water-Forum_Briefing-Note_Public-Engagement-1.pdf

David Nallyfarmer, and Noel CarrallGWS managediscussing mitigation options (Photo: NFGWS)

Lo : 4 LA 2 B et ; Agasd A Y S o %

Discussion between farmers and scientists at a swallol in Roscommon (Photo: NFGWS).
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5 Actions to reduce or eliminate the pollutants

The following Actions are described in this Section:

1. Farmyard management to prevent runoff to watercourses and/or infiltration to groundwater
(Section 5.1

2. Appropriate apfication ofnitrogen (N) fertiliser (organic & inorganf} (Section 5.2
3. Appropriate application ophosphorusP) fertiliser (organic & inorganic)Section 5.3
4. The use of precision technology (Section 5.4).

5. Management of farm roadways, drinking troughs, supplementary feeding points and
gatewayqSection 5.5).

6. Usinglow crude protein animalfeeds Section 5.5

7. Proper storing, handling and disposal of chemicals (Section 5.7).
8. Integrated weedmanagement (Section 5.8)

9. Use of boom sprayei$ection ).

10. Weed wiping application (Sectionl).

11. Petrol/diesel & waste oil management (Section1j.1

12. Management of land reclamation (Section 3.1

13. Organic farming (Section 3)

2 Examples of organic fertilizers are manure, slurry and sewladges, while inorganic fertilizers are
sometimes referred to as synthetic or artificial fertilizers.
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5.1 Farmyard Management
Farmyard Management

Target x  Phosphorus,Biological Oxygen DemandB®@D, ammonium, sediment,
pollutants MCPA pesticides manganeseand microbial pathogeris

Description x 9YyAdzZNRAY 3 GKIFG FFNYeé&rNR LN OtdAaOS
water quality.
x  Compliance with Article 17 of ®Regulations.
x  Generationand gorage of dirty water, manure, slurry, silage effluent
x  Storage of pesticides and filling gfrayers

Land use x Farmyards are more likely to be problematiéal surface wateiin poorly
draining areas. Besides having greater runoff potential, the presence
high density of streams and ditches in such areas increases the like
that farmyards are in close proximity to watercourses.

x  Dairy farmyards are likely to pose a greater threat than drystock farmy
given that cattle and sheep are not in farmyards for a significant portic
the year, while cows move from fields to the milking parlomice daily for
most of the year. Dairy farmyards therefore generate a significant vo!
of soiled water from washing down of yards, milking machines and pat
etc.

x In freely draining areas where bedrock is close to the surface, leake
silage efluent to groundwater can cause high manganese concentrat
and infiltration of soiled water can result in entry of microbial pathoger

Methods

X

Adequate design, construction, operation and maintenance dbalilities

sothat there are no losses of pollutants to water.

x  Adequate storage for slurry, dirty water and silage effluent.

x Keep soiled water to a minimum:

o Divert all clean water to a cleanater outfall using roof gutters ant
interception channel® prevent clean water from becoming soiled.

x  Ensure effluent from silage pits is captured

x Fill pesticide sprayers away from surface water, drainage gullies
bedrock areas as a precautiofWater used to clean sprayers after use m
be captured.

x  Piping and covering over ditchesthe vicinity ofa farmyard reduceshe
likelihood of ingressfoollutants.

x  Appropriate channelling of soiled water to storage tanks.

x Several furthermeasures for farmyards are contained in thH@AP

Regulationg; see summary in Appendix 1. Useful information on mana

farmyards is also provided in the DAFM guidamcéhe GAP Regssee link

below.

Key locations | x Alongside watercourseand drainage ditches, where runoff to surfe
water can occur most readily.
x  Where bedrock is at, or close to, the ground surface, potentially resulti
infiltration of pollutants to groundwater.

X

Water quality
benefits

100% reduction in pollutant losses should be the objective and is feas
Farm wells will not be impactedylmicrobial pathogens or by mangane
from leaking silage effluent.

X

3 Descriptions of the pollutants are given in Appendix 2 and in the NFGWS Framework for Drinking Water Source
Protection.
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Maintenance

Additional
environmental
benefits

Farmerbenefit

Costs

Maintenance
Limitations

Additional
information

Comments

A cracked silage effluent channel allowing leakage (Photo: Andrew Holmes).

(Acknowledgement: Photo copied fro@hapter 2, Volume 2 in Local Catchment Assessment Guidance

Checking of silage slabs amdertakingsealing repairs if necessary
Checking nearby drainage ditches/watercourses for evidence of poll
shown by sewage fungualgaeandturbid coloration locatingthe pollution
source and undertaking the required mitigation works.

Reduced ammonia emissions to air.

Helps ensure compliance with the Basic Payment Scheme ¢BfRfjions
and the GAP Regulations

Extensive farmyard refurbishments can have a high capital cost
significant grants are available.

Regular farmyard maintenance is necessary to ensure this action suc

Ensuring no losses from farmyards alone will generally not solve \
quality problems; diffuse sources are often more important.

Chapter 2, Volume 2 in Local Catchment Assessment Guidance at thi
https://wfd.edenireland.ie/help/helpfor general information.

Appendix 6 in the NFGWS Framework for Drinking Water Source Protection (
https://www.teagasc.ie/publications/2019/farmyarthanagementto-avoid
pollution-for-the-winter-ahead.php
https://www.agriculture.gov.ie/media/migration/ruralenvironment/environment
nitrates/2018Nitratesexplanatoryhandbook03042018.pdf

Prevention of pollution from farmyards should be an early win in a so
water protection strategy. While challenging, particularly for ol
farmyards and where a lot of wash water is produced, it is a good st¢
point and will result in comiance with the Regulations.

Farm wellsn proximity to farmyards are at risk to pollution by mangane:
silage effluent if allowed enter bedrock.

-

which can be accessed this link:https://wfd.edenireland.ie/help/help.)
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https://wfd.edenireland.ie/help/help

5.2 Appropriate applications of nitogen fertilisers

Appropriate Application of Nitrogen Fertilisers (organic and inorganic)

Target
pollutants

Description

Land use
Methods

Key locations

X

X

Nitrate (NG&) and ammonium.

The application of nitroge(N)on the land by chemical fertiliser and orga
manureapplications, as well as by grazing animals, is a critical factor in

to water in freely draining areas.

Nitrate is mobile in such areas, is easily leached from the soil and can t
impact on water if the losses are above a certain amount/load.

The maximum concentration for nitrate in the drinking water regulation
50mg/l (11.3mg/l as N)the guide value given in the NFGWS Framewo
28 mg/l (6.3 mg/l as N (mean)ihe groundwater threshold value (TV)
37.5mg/l (8.5 as N (meah) the coatal water Environmental Quali
Standard (EQS) is 2.6 mg/l as N.

Leaching of nitrate is higher in fields with grazing animals than in sila
tillage fields. This is due to losses from urine patches.

Less than 30% of applied nitrogen is taken up bysgpasntensive farms, <
for every 4kg of N applied, only 1 kg is recovered as milk or mee
proportion of the remaining 70+% will be lost through leaching
groundwater.

For instance, in the ZOC of a well or spring, where the anniiliation is
500mm, a loss of 4@g/ha will mean exceeding the TV of 8.5 mg/l in

groundwater. This is a relatively small proportion of the N appliec
intensive farms.

The reduction that is required in the amount of N lost to water in kg
acrosghe catchment area of a watercourse or ZOC of a groundwater st
can be estimated by loadings analysis (see Appendix 2).

Farmers who wislto farm at higher stocking rates, above 170 kg livesi
manure nitrogen/ha, must apply to the DAFM for a nitratkesogation.

Both grassland and tillage crop areas in freely draining areas.

Applications need to be proportionate to the needs of the crop.
Nitrogen requirements should match stocking rates. Check this before
at the Teagasc linkelow.

It is important to take account of the N availability contained in org:
fertiliser applications.

Use protected urea instead of urea and CAN (see Section 6.4).

It is essential to have sufficient slurry storage capacity to meet the
requirements(see Appendix )1

Where mobilisation control measures are not adequate, reductions in
(livestock units) may be necessary to reduce the losses sufficiently.
should be targeted to the high nitrate pollution impact potential (PIP) a
(seeAppendix 2).

For those farmers that are availing of a nitrates derogation, compliance
conditions designed to protect the environment is essential.

For nitrate, freely draining soils and subsoils in general and high nitrat
areas, in particular

Catchment areas of estuaries & coastal waters with excessive nitrate
Catchment areas of drinking water sources with high nitrate

For ammonium, poorly draining soils and subsoils.

18



Water quality
benefits

Additional
environmental
benefits

Farmerbenefit
Limitations

Potential
concerns and
solutions

Additional
information

Comments

These depend on the scale of wediion in N application, but the benefits a
potentially substantial.

Greenhouse gas emission reductions.

[2a&4 2F b G2 6+ GSNI A& | gladasS 2
Calculating the means of achieving the required N loading reducti
complex and precision may not be achievable.

Farmers may fear that by using less nigog crop performance an
productivity will be adversely affected. See Table 3 for potential solutic

https://lwww.teagasc.ie/media/website/publications/2020/MajeiMicro-Nutrient-

Advicefor-ProductiveAgriculturalCragps-2020.pdf

https://www.teagasc.ie/crops/soitsoitfertility/grassland/

https://www.teagasc.ie/media/website/publications/2016/BedflanualSection5.pdf

See page 114 in LAWPB®DIrsenotes at:http://lawaters.ie/technicaresources/

https://www.agriculture.gov.ie/ruralenvironmetsustainabilityenvironmentalobligations/itrates/nitratesderogation/2020nitratesderogation/

X

Reduction in N loading maye the only optionto achieving the requirel
concentrationswhere mobilisation control measures are raatfficient

It is important that application rates do not exceed that required for °
stocking rates. See the Teagasc recommended rates at the links abov

épreading of inorganic fertilizer (Phofieagasc)
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5.3 Appropriate applications of phosphorutertilisers
Appropriate Applications ofPhosphorusFertilisers (organic and inorganic)
Target pollutant = x Phosphate (P£).

Description x The application of phosphorus on the land by chemical fertiliser
organic manure applications and by grazammals is a critical factor
losses to water in poorly draining areas.

x  Phosphate is relatively immobile in soils and is not readily leached, k
availability means that it can be easily washed off into watercourses

x  Unlike mineral soils, peatgpoils cannot store P and, therefore, losses
readily occur if it is oveapplied.

x PQ impacts on water quality even at very low concentrations.
Environmental Quality Standard (EQS) for good status water bod
0.035mg/l (similar to tke guide vale in the NFGWS Frameword)d
0.025 for high status water bodies.

x  Therefore,it takes very little to cause water quality impaatsl kg
phosphorus when present as phosphate will pollute 29,000,000 litre
water (or 6.4 million gallons). Therefore, whdretween 2030kg P/ha i<
applied, a loss of-5% to a watercourse may cause eutrophication.

x  The reduction in the amount of P lost to water in kg/ha in the catchn
area of a watercourse that is needed to reduce the concentrations tc
required levels &n be estimated by loadings analysis (see Appendix :

Land use x  Both grassland and tillage crop areas in poorly draining areas and on
soils.

Methods Applications need to suit the crop needs in terms of amount.

Soil testing (every 4 years) afattiliser planning is essential.

Achieving soil P index 4 should be avoided.

Take account of the P loading in organic fertilisers being applied.

It is essential to have sufficient slurry storage capacity to meet the

requirements (see Appendix 1).

x  SoilP index 3 is the optimum for soil and crop management on inter
farms. However, losses to water can occur and cause the Environn
Quality Standard (EQS) to be exceeded.

x  Soil P index 1 and*Znay be sufficient for the crop needs of extens
farms.Therefore, attempting to achieve Index 3 should be avoided.

x  For peaty soils, regular low rate applications are recommended r:
than a single high rate application. Such applications should coincide
conditions that ensure maximum plantuptake.

X X X X X

Key locations x  Poorly draining soils and subsoils
x  Peaty soils
x High PIP areas for phosphate to surface water.

Water quality x In general, the lower the soil P index the lower the concentration af

benefits in runoff water. However, even when the soil P Index is 2 or 1, suffi
losses may occur in poorly draining areas to exceed the EQS
watercourses.

x  Significant when P Index 4 areas are reduced in poorly draining.aree

4 The Andex dependsn the level of available P in soil. There are four soil P indices, with soil P index 4 indicating
the highest level of available P and 1 the low&se information athttps://www.teagasc.ie/crops/soitsoil
fertility/soil-analysis/sodndexsystem/
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Additional
environmental
benéfits

Farmer benefits

Limitations

Potential
concerns and
solutions

Additional
information

Comments

Increased aquatic life in rivers, lakes, restoring and improving ecosy:
and providing potential for recreational and amenities benefits
Reduced proliferations of problematic species which thrive on nuti
enrichment.
[2aaSa 27F t
valuable nutrient source

G2 61 GSNJ Aa | gl afl

Using soil P index 3 as an environmental target is not recommende
losses in poorly draining areas are likely to be sufficient to breach the
unless there is substantial dilution from surrounding extensive farmir
afforested areas. Interception of P is usually needed.

Farmers may fear that using less P on poorly draining soils will ir
adversely on cropgrformance and that productivity will be affected.

https://www.teagasc.ie/media/website/publications/2020/MajeiMicro-
Nutrient-Advicefor-ProductiveAgriculturalCrgps-2020.pdf
https://www.teagasc.ie/media/website/publications/2016/Bedflanuak
Section5.pdf
https://www.teagasc.ie/publications/2020/phosphorusseon-peat-soils.php
https://www.teagasc.ie/media/website/crops/scand-soitfertility/Efficient-
Useof-Phosphorudn-AgricultureTechBulletinnNo -4.pdf

See page 114 in LAWPB®Drsenotes at:http://lawaters.ie/technicafesources/

While nutrient management planning to achieve a certain soil P ind
an important approach to determining losses of P to water, this apprt
on its own is unlikely to be sufficient in poorly draining areas to pre
concentrations hove the EQS. Pathway interceptiéations will usually
be needed in addition to nutrient management planning (edle 6 anc
Section 7 for suitabléctions).

21


https://www.teagasc.ie/media/website/publications/2020/Major--Micro-Nutrient-Advice-for-Productive-Agricultural-Crops-2020.pdf
https://www.teagasc.ie/media/website/publications/2020/Major--Micro-Nutrient-Advice-for-Productive-Agricultural-Crops-2020.pdf
https://www.teagasc.ie/media/website/publications/2016/Beef-Manual-Section5.pdf
https://www.teagasc.ie/media/website/publications/2016/Beef-Manual-Section5.pdf
https://www.teagasc.ie/publications/2020/phosphorus-use-on-peat-soils-.php
https://www.teagasc.ie/media/website/crops/soil-and-soil-fertility/Efficient-Use-of-Phosphorus-In-Agriculture-Tech-Bulletin-No.-4.pdf
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5.4 Use ofprecisiontechnology

Target pollutans =~ x
Description X

Land use X

Precision Technology
Nitrogen,phosphorusammonium, pesticides.

GP$%based applications in precision farming are being used for

planning, field mapping, soil sampling, tractor guidance, crop scot
variable rate applications and yield mapping. Use of G&&nology
reduces any overlap when applying fertilisers, slurry and pesticides.
Variable rate application management systems work in tandem with
analysis, fertiliser application, pesticides, etc. to ensure that the pre
guantities required are agied in the exact locations required by the cr¢

All farmland

Methods Appropriate application of fertilisers

X

There is substantial withifield variability in soil fertility and precisic

farming is essential to optimise inputs and returns. The use of prec

farming in tandem withsoil samplings essential to obtain an accura

measure of the underlying varian in a field.

Using the results, colour coded maps are produced showing the var

in nutrient levels across the field. The maps are then used to ci

recommendations for:

o Vvariable rate fertiliser application usitige Global Positioning Syste
(GP$to apply a precise quantity of fertiliser in every hectare.

o one-off applications, using precision farming, of chemical fertilise
easily identifiable areas of low fertility.

o Adjusting or eliminating flat rate applications where there is mini
variation in soil fertility.

Appropriate application of slurry

X

X

Slurry is an important source of N, P & K and its effective use on farn
help to balance soil fertility levels and offset expensive chemical fert
costs. To maximise the nutrient value oftaslurry and reduce N loss
GKS FTANJ I ydzYoSNI 2F RSOA&aAZ2Y A
1. 2 KSNBE 2y (KS FINY akKz2dZ R af
and K benefits?
2. 2 KSYy A& GKS Y2ad STFAOASYy
recovery?
Targetedapplication of slurry in the early growing season, or at si
closing time, based on soil test results, will ensure the most efficien
2F GKS afd2NNE bz t YR Y o6& 3N
cattle slurry applied by low emissiaturry spreading (LESS) method (
Section 6.3) in springtime has an availab®-K content equivalent to |
50 kg bag of ®-32. The main methods of application are:
o Dribble bar/band spreading.
o Trailing shoe.
o0 Shallow injection.
0 Umbilicalsystems.

Appropriate application of Pesticides

X

Automatic Section Control (ASC) is a technology that has reduced pe
over-application.

Sprayed areas are constantly monitored using GPS, with boom se
being turned on and off to compensate.

There isaccurate headland shtdff, thereby reducing over spray.
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Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer benefits

Cost

Maintenance

Limitations

Potential
Concerns &
Solutions

Additional
information

X X

X X X X

X X

X X X X

X

The sprayer automatically slows to reduced speeds. The pulsating s
increases the size of the water droplets in the spray to keep pesti
from drifting in the air. The boom will sddvel acording to plant height
helping them float the right distance above the plants so that the s
NEII OKSa GKS fSIH@Sa FyR R2SayQi

Mobile Apps are available to assist with pesticide mixing ragrger field
size, spray volume, tank size and produse rates and receive rate p
acre, per tank and per field for accurate documentation and complial

All farmland

Precision technology will help in applying the correct amounts
fertilisers, slurry and pesticides, thereby reducing excess application
surface runoff to watercourses and leaching to groundwater.

Likely reduction in phosphate, nitrate, ammoniumdgpesticides in wate

Reduced carbon footprint
Less ammonia losses to.air
Reduced adverse impacts on biodiversity and wildlife from pesticide:

Better crop return through targetedpplication of product

Reduced input costs

Minimises redundant applications, skipped areas and overlapping.
Eliminates the need for markers, increases spray efficiency and mini
over-spray.

Improved environmental and economic performance of sl
managemenby using low emission slurry spreading (LESS) method.
/2ada 2F Ay@SadySyid Ay Dt{ @S
2PSNJ eT>nnn RSLWSYRAYy3 2y (KS |
Investmen in LESS equipment currently qualifies for DAFM ¢
assistance undefargeted Agricultural Modernisation SchenféaMS.
Many agricultural contractors have already invested in this technc
and therefore is available to the farmer at little if amgiditional cost.

/I FEfAONFGA2Y YR YFAYOUSYylFIyOS I &
Updates for GPS Systems.

Access to grants for LESS equipment is conditional.

Calibration of equipment is required.

Access to a broadbandternet connection is necessary for updates.
Availability of localhbased contractorsvith this equipment.

Advanced technologgan be difficult to keep up withbut training and
setup is provided by all manufacturers and suppliers.

https://www.teagasc.ie/crops/crops/advisory/bettefarms/
https://www.teagasc.ie/media/website/publications/2017/Preciggplication
BookletFinal.pdf
https://www.teagasc.ie/publications/2020/spreadccuratelyand-evenly.php
https://www.teagasc.ie/publications/2020/spreadiriipe-benefits-low-
emissionslurry-spreadingless.php
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https://www.teagasc.ie/crops/crops/advisory/better-farms/
https://www.teagasc.ie/media/website/publications/2017/Precise-Application-Booklet-Final.pdf
https://www.teagasc.ie/media/website/publications/2017/Precise-Application-Booklet-Final.pdf
https://www.teagasc.ie/publications/2020/spread-accurately-and-evenly.php
https://www.teagasc.ie/publications/2020/spreading-the-benefits--low-emission-slurry-spreading-less.php
https://www.teagasc.ie/publications/2020/spreading-the-benefits--low-emission-slurry-spreading-less.php

5.5 Management of farm roadways, drinking troughs, supplementary feeding points and

gateways
Management of farm roadways, drinkintyoughs, supplementary feeding points and gatewa
Target x  Microbial pathogens, sediment, phosphate, ammonium and BOD
pollutants

Description x Farm animals urinate and defecate on farm roadways and around dri
troughs, supplementary feeders agateways. This results in emissions t
are similar to those arising from dilute slurry or soiled water.

x  On tillage farms, sediment is often depositey farm machinery.

x Farm roadways are relatively impermeable. Therefore, after rainfall
form a pathway on which pollutants can readily be washed into watercot
and drainage ditches in the vicinity, particularly where the roadway is sl¢
and/or is crossing a watercourse or drainage ditch.

x In general, roadways on dairy farms are likely to be a greater threat to \
quality in view of their regular usage.

x On poorly draining soils, poaching can occur around drinking trough:
supplementary feedes. This increases the likelihood of runoff and transy
of accumulated pollutants to surface watercourses. Likewise, nutrients
sediment can be concentrated at gateways.

x Under the GAP Regulations, from thédf January 2021 no direct runoff
soiled water from farm roadways is allowed into watercourses or
drainage ditches. In addition, direct runoff of soiled waters resulting 1
poaching is not allowed. Furthermore, supplementary feeding cannc
located within 20m of a watercourse, nor onrbarock. See summary
Appendix 1.

x  On holdings with stocking rates of 1K@s or more, bovines are not allow:
to drink directly from watercourses, while supplementary drinking po
must at least 20m from watercourses.

Land use x All land uses.

Methods x ¢KS 5! Ca GaAyAYdzy {LISOAFAOIGAZ2Y
should be followedsee link below The options listed to prevent overlar
sediment and nutrient runoff include cambering of the roadway to di
water to one side and away from the veatourse, putting in a berm of sc
along the side and piping runoff to a sediment trap/pond or directly ol
land. Farmers are advised to avoid laying a new roadway adjacent
watercourse and, where there is no option, to have a 1.5m grass m
alongside. Detailed specification drawings are included, as are detai
sediment traps.

x  The GAP Regulations should be complied with.

x  To break the hydrological link, supplementary feeders should, if possib
repositioned regularly to more freely drainiageas ands far as practicabl
from watercourses and drainage ditches. On land that is easily poa
consideration may need to be given to constructing hard standing areas

x If gateways are known to contribute pollutants (for instance those at
bottom of slopes and near watercourses), they should, if practicable
repositioned upslope and away from watercourses and drainage ditche

X

Key locatims In poorly draining areas in catchment areas of surface water sources

x  In freely drainingextremely vulnerable areas in ZOCs of groundwater sot
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Water quality The scale of benefits will depend on the density of these features i

benefits catchment area/ZOC of a drinking water supply. However, as they ac
what can be a significant teat, the recommended actions are very likel
be beneficial.

x Less poaching of productive land
x  Compliance with the GAP Regulations
x  These will vary depending on the work needed.
x  Farm roadways will need to aintained.

In most situations, diffuse sources are likely to be principal causes of im
However, dealing with these point sources is likely to be beneficial.

Additional https://www.teagasc.ie/publications/2020/whais-in-farm-roadwayrunoff.php

information https://www.teagasc.ie/publications/2020/farmmoadwayquality-indicators.php
https://www.teagasc.ie/media/website/publications/2020/BuildingdNew-
requlationson-farm-roadwaysand-waters.pdf
https://www.teagasc.ie/media/website/publications/2017/Dakfyarm
InfrastructureHandbookMoorepark2017#(\V3).pdf

https://www.agriculture.gov.ie/media/migration/farmingschemesandpayments/tamsx2ffarmbuildings/farmbuildingf
0ns/S199July2020200720.pdf

Z Page f g . v \ ‘

Runoff from the farm road is channelled into the sediment trap on the left (Photo: Donal Daly).
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https://www.teagasc.ie/publications/2020/what-is-in-farm-roadway-runoff.php
https://www.teagasc.ie/publications/2020/farm-roadway-quality-indicators.php
https://www.teagasc.ie/media/website/publications/2020/Buildings---New-regulations-on-farm-roadways-and-waters.pdf
https://www.teagasc.ie/media/website/publications/2020/Buildings---New-regulations-on-farm-roadways-and-waters.pdf
https://www.teagasc.ie/media/website/publications/2017/Dairy-Farm-Infrastructure-Handbook-Moorepark2017-(V3).pdf
https://www.teagasc.ie/media/website/publications/2017/Dairy-Farm-Infrastructure-Handbook-Moorepark2017-(V3).pdf
https://www.agriculture.gov.ie/media/migration/farmingschemesandpayments/tamsx2ffarmbuildings/farmbuildingspecifications/pdfversions/S199July2020200720.pdf
https://www.agriculture.gov.ie/media/migration/farmingschemesandpayments/tamsx2ffarmbuildings/farmbuildingspecifications/pdfversions/S199July2020200720.pdf

5.6 Using low crude protein animal feeds

Target pollutant
Description

Land use

Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer benefits
Limitations

Additional
information

Using LowCrude Protein Animal Feeds
Nitrate.

The crude protein (CP) content of animal feed is important for both
production and animal welfare. Average lIrish dairy cows han
requirement for a diet with a CP content of-13%.

Of the N fed to cows, 280% is2xported from the farm as milk and mes
therefore 7080% is excreted as faeces and urine. Much is lost to th
as ammonia with some leached to groundwater as nitrate, particu
from urine patches.

Reducing the crude protein in dairy cow diets %98 could significantl
reduce the nitrogen (N) excretion in urine by 45%.

For pigs, every 1% decrease in crude protein reduces ammonia by 1
Diet reformulations can reduce N excretions without affecting milk yi¢
Nitrates derogation will require cruderotein of15% in concentrate feec
between the ® of April and the 18 of September 2021.

Freely draining grassland used for dairying (mainly) and tillage area
utilise organic fertilisers from pigs and chickens.

A silagdest can be used to determine the protein and energy conter
silage. This will determine the amount of supplementary feed neede
A milk urea test will show where there is excess protein in theqietess
protein is broken down into urea and excretadthe urine.

The protein content in herbage can be managed through vai
techniques, such as balanced nitrogen fertilisation and grazing/harve
the grass at a later growing stage.

Use a loweiprotein ration, which has a lower N content. For instr
rolled barley is a higknergy, higkstarch, low protein (1.1% CP) ratior

For nitrate,freely draining soils and subsoifs general and high nitrat
Pollution Impact Potential (PIP) areas in particular (see Appendix 2).
Catchment areas/ZOCs of drinking water sources with high nitrate.

Catchment areas of estuaries & coastal waters with excessive nitrate

On an intensive dairy farm located in free draining soils, the benefit
groundwater coulde significant.

Ammonia reductions.

Reduced reliance on imported feedstuffs, particularly from countries
low environmental standards.

Increased sustainability of Irish agriculture.

Reduced concentrate feed costs for farmer.

Needs appropriate analyses of grassl milk, as well as carefplanning
& management.

Code of Good Agricultural Practice for reducing Ammonia Emission
https://www.agriculture.gov.ie/
https://www.teagasc.ie/media/website/animals/beef/concentratkeeds. pdf
https://www.teagasc.ie/media/website/publications/2017/Bediewsletter
December2017 pdf
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https://www.agriculture.gov.ie/
https://www.teagasc.ie/media/website/animals/beef/concentrate-feeds.pdf
https://www.teagasc.ie/media/website/publications/2017/Beef-Newsletter-December-2017.pdf
https://www.teagasc.ie/media/website/publications/2017/Beef-Newsletter-December-2017.pdf

Comments x Barley is a suitable hormgrown low crude protein source. In contra

soya meal is an imported high protein (48% CP) ration, often sourcec
South America.
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5.7 Integrated weed management

Target
pollutants

Description

Land use

Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer
benefits

Cost

Maintenance

Limitations

Integrated Weed Management

Herbicides including but not limited to MCPA, MCPP;®,£lopyralid
Dichlorprop

Integrated weed management (IWM) is an approach to managing unwse
vegetation using multiple control techniques. The use of herbicides is
such technique, however sustainable biological, physical or other-i
chemical methods are preferred to chemical methods if they pro
adequate control.

An IWM approach also has the potential to reduce the onset of herb
resistanceRecently in Ireland, the presence of herbicide resistance in «
weeds has been noted.

All farmland

Encouraging grass growth and improving soil drainage will in turn lim
existence of unwanted vegetation such as rushes. Specific metl
mitigations relating to grassland management are described in Sectiol
Where herbicide use is required, thelevant measures detailed in Sectic
5.7¢ 5.9 should be adhered too.

Mechanical control measures can also prove successful in contr
unwanted vegetation. For example, topping, cutting or mulching rushe
be an effective means of limiting thespread. Cut rushes should
removed from the field to discourage regrowth.

Integrated weed management is a farm wide approach.
Reduces the potential for toxic impacts in watercourses.

Reduces the potential for damage to wildlifie particular pollinators.

Compliance with the Regulations
No financial penalties through BPS
Substantially lower usage Bfesticidesesulting in lower productosts.

See Sections 5.8, 5.9 and 5.10 for details on the costs associate:
herbicide usage.

See Sections 5.8, 5.9 and 5.10, which describe the maintenance re
when using pesticides as part of the IWM approach.

Routine soil sampling should be carried out to ensure that the co
fertility and pH conditions exist.

Where drainage forms antegral part of the IWM approach, maintenan
is required as the performance of drains will deteriorate overtime.
example, jetting may be required to remove a build of iron ochre
deposits that can occur naturally in certain soil types.

Under certain conditions (e.g. fields with a highter table), improving so
drainage maybe the only lorigrm solution to preventing rush infestatio
Therefore, it is imperative that drainage is installed correctly so as n
create a preferential @lw path for other contaminants (e.g. stone back
should not be filled to surface level).
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Potential x  Spraying of Rushes is not permitted on land parcels/fields assoacati(

Concerns & the Low Input Permanent Pasture (LIPP) or the Traditibiey Meadow
Solutions (THM) option in GLASlowever, pot treatment is permitted in these GL/
areas.

x  Herbicide/pesticide graying is not permitted in anyspecial Areas fc
Conservation§AQ. However, ushes can be controlled by topping after t
15" July.It is advisable toansultthe assignedzLAS Planner if consideri
any control of Rushes in land parcels involved in the GLAS scheme.

Additional https://www.teagasc.ie/publications/2018/controllingushesand-protecting

information drinkingwater-go-handin-hand.php
https://www.teagasc.ie/crops/anps/grassweeds/grassveedsand-control/
https://www.teagasc.ie/media/website/environment/soil/Land Drainage A4 broc
e_3.pdf
https://www.teagasc.ie/media/website/publications/201 3/LardrainageManual.pdf
https://www.teagasc.ie/media/website/publications/2017/XHerbicideresistancen-
Irish-grassweeds.pdf

Topping rusheg a mechanical control measure (Photo: NFGWS).
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https://www.teagasc.ie/publications/2018/controlling-rushes-and-protecting-drinking-water-go-hand-in-hand.php
https://www.teagasc.ie/publications/2018/controlling-rushes-and-protecting-drinking-water-go-hand-in-hand.php
https://www.teagasc.ie/crops/crops/grass-weeds/grass-weeds-and-control/
https://www.teagasc.ie/media/website/environment/soil/Land_Drainage_A4_brochure_3.pdf
https://www.teagasc.ie/media/website/environment/soil/Land_Drainage_A4_brochure_3.pdf
https://www.teagasc.ie/media/website/publications/2013/Land-Drainage-Manual.pdf
https://www.teagasc.ie/media/website/publications/2017/11-Herbicide-resistance-in-Irish-grass-weeds.pdf
https://www.teagasc.ie/media/website/publications/2017/11-Herbicide-resistance-in-Irish-grass-weeds.pdf

5.8 Properstorage, handling &disposal ofchemicals

Target
pollutants

Description

Land use
Methods

X X

X

Storage,Handling & Disposing of Chemicals

All pesticideg; insecticides/herbicides/fungicides/rodenticides
Veterinary/pharmaceutical products

The use of pesticides to target weeds, pests and fungi that may impe
agricultural crops, vegetables and grassland is common practice on
farms in order to ensure that production is not impacted or yields dam:
during the growing season.

In order to minimise the impact that these pesticides would have on w
guality, care must be taken when storing, handling and disposing of
product.

All farmland.

Storage of Chemicals

X
D)
ii)
iii)
iv)
v)
Vi)
X

v)

The structure of the storage facility shall be such that:
it is not connected to a paekouse or area where foogroducts are present.
it is a dedicated chemical store and is not used for any purpose other
storage ofpesticidesand biocidal products and other chemicals.
it is enclosed and of sound construction, has a secure lock and, in the c
walk-in stores, is well ventilated and well lit.
shelving provided is made from naibsorbent materials.
a warning sign is displayed on the entrance to the store.
there is correctlysized bunding to contain any leakages or spillage.
Facilities being used shall incluatkleast:
a list of key emergency contact numbers displayed near the entrance c
store.
recommended protective clothing and equipment, cleaned and prog
maintained.
a regularly calibrated weighing scales, designated and labelled for wei
pestictdes
measures for liquidpesticides designated and labelled for measuri
pesticidesonly.
facilities for soaking up small spillages or leakages (e.g. a bucket of s
peat).

x  The operating procedures followed, shall include:

i)
i)
ii)

iv)

powders being stored sepaedy from or above liquids.
pesticidesonly being stored in their original containers.
an appropriate area for measuring and mixjpgsticides
The acquisition and storage of registengésticidesonly.

Handling of Chemicals

X

X

Take every precautioduring mixing and preparation of pesticides to av
spills and drips. Minimise water volumes (rain and washings) or

handling area.
Ensure that all pesticide applications tasks are carried out by trainec

qualified staff.

Know the location of drainsvatercourses and vulnerable groundwater befc
spraying.

Use personal protection equipment (PP&ploves, face protection, oute
clothing and footwear.

Ensure that all pesticide tasks are completed with care.

Prepare pesticide solutions carefully, miginoading and cleaning equipme
and containers in an area that is away from water sources and drains.
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Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer
benefits

Cost

Maintenance

Limitations

Potential
Concerns &
Solutions

Additional
information

v)  To avoid runoff, do not apply pesticides when it is raining or when ra
forecast within 24 hours.
Vi) To prevent spray drift do not apply pesticides wheis windy (greater than
km/h).
Vi) Ensu)re that all equipment is properly maintained, is in good working orde|
is calibrated.
Viii) Have an emergency plan and kit available for any spillages.
Disposal of Chemicals & Containers
x  Triple rinse empty pesticideontainers after use and wash container c:
and threads.
x Inspect and fully drain the triple rinsed containers.
x  Puncture empty pesticide containers
x Purchase Farm Plastic Recycling Ltd. bags from your locgd oo agri
merchant.
x  Place the triple rinsed, clean and punctured PPP containers and w
caps in the recycling bags.
x Recycling bags should be in a safe dry place while being filled.
Take fillel recycling bags to your local authorised bring centre.
x  The location and dates of bring centres are available on the Farm P
Recyclingvebsite www.farmplastics.ie

x  Farmyard storage mixing and filling areas

x  Alongside watercourses

x In critical source areas, particularly in close proximity to watercou
drains and drainage ditches where runoff is focused.

x Reduced amounts opesticideswill enter watercourses through surfac
runoff and groundwater as a consequence of leaching from both poin
diffuse sources.

x  Prevent damage to wildlife, pollinators, etc.
x  Reduced potential for toxicity in watercourse

Compliance with Regulation
x  No financial penalties through DAFM support schemes
H&S for farmer and those working on the farm while ugtegticides

x  Storage Unit
Personal Protection Equipment (PPE)
x  Disposal costs are minimunrécycled

Little maintenance required
x  Good practice to carry out bund integrity testing every few years

x  Only effective if implemented properly by the end user
x  Training courses are available toryone using pesticides.

https://www.pcs.agriculture.gov.ie/media/pesticides/content/sud/professional/End%20Use
Ostorage%20requaments%202014.pdf
https://www.pcs.agriculture.gov.ie/media/pesticides/content/sud/Good_Practice_Guide_fo
mpty pesticide containers.pdf
https://www.teagasc.ie/media/website/publications/2009/PesticidesCodeGoodPractice.pdf
http://www.epa.ie/pubs/advice/drinkingwater/sourceprotectionleaflets/01987 EPA PesticidesUse lec
Proof 02.pdf
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http://www.farmplastics.ie/
https://www.pcs.agriculture.gov.ie/media/pesticides/content/sud/professional/End%20User%20storage%20requirements%202014.pdf
https://www.pcs.agriculture.gov.ie/media/pesticides/content/sud/professional/End%20User%20storage%20requirements%202014.pdf
https://www.pcs.agriculture.gov.ie/media/pesticides/content/sud/Good_Practice_Guide_for_empty_pesticide_containers.pdf
https://www.pcs.agriculture.gov.ie/media/pesticides/content/sud/Good_Practice_Guide_for_empty_pesticide_containers.pdf
https://www.teagasc.ie/media/website/publications/2009/PesticidesCodeGoodPractice.pdf
http://www.epa.ie/pubs/advice/drinkingwater/sourceprotectionleaflets/01987_EPA_PesticidesUse_leaflet_Proof_02.pdf
http://www.epa.ie/pubs/advice/drinkingwater/sourceprotectionleaflets/01987_EPA_PesticidesUse_leaflet_Proof_02.pdf

5.9 Use ofboom sprayers

Target
pollutants

Description

Lard use
Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Application of Pesticides using Boom Sprayers
All pesticides that are approved for use in bosprayers

A professional user is any person who applies/sprays professione
pesticides, regardless of the quantity or the method of application.
includes operators, technicians, employees and-eeiployed people, botl
in the farming and other sectors.

Since November 2015, only a DAF&distered professional user can ap|
pesticides that are authorised for professional use.

Since November 2016, it has been a requirement for sprayers to
passed a Pesticidépplication Equipment Test before used apply
professional use pesticides.

Spraying pesticides (including fungicides, pesticides and herbicid
considered a critical operation on most crppoducing farms.

The products must be applied to the crop elyeand at the correct rate
with the appropriate spray quality (droplet size) in the correct volum:
water and all at the right time.

Loss of spray product to the environment through drift, spillages
incorrect sprayer cleaning has to be avoided.

Tillage crops

Users must alwaysead and follow instructions on the product label a
must comply with buffer zones. See STRIPE documentation at link t
They are also required to comply with safeguard zones around dril
water sources.

¢KS &LINF @8SNE 6KSOKSNI AG Aa | f I
secondK I YR dzy Al O2aGAy3 eoXnnn: K
SpSyteo 2 KAETS  &ALINI &SN O2yah

components to load and clean tispray solution, the nozzles and a press
gauge are key components.

For further information on: i) rates of application of pesticides; ii) noz:
iii) pressuregauges/transducers and forward speed sensors; iv) spi
control systems, filling, filtratio, cleaningand rewer technologies check
Teagasc advice athitps://www.teagasc.ie/crops/crops/machinerfusing-sprayers
efficiently/

Poorlydraining areas where weed cover develops and surface runoff o
Alongside watercourses (outside of the 5m buffer.

In critical source areas, particularly in the delivery areas to watercol
and ditches where runoff is focused

Farmyardg hard standing eeas, filling and cleaning areas, field entranct
Spraying under electric fences should not be undertaken in the vicin
drainage ditches and watercourses.

Reduces the potential for toxic impacts in watercourses
Targetsspecific weeds without killing/damaging non target pollinators
consequence of using certain acid herbicides).

Reduces the potential for damage to wildlife and pollinators in particul
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https://www.teagasc.ie/crops/crops/machinery-/using-sprayers-efficiently/
https://www.teagasc.ie/crops/crops/machinery-/using-sprayers-efficiently/

Farmer
benefits

Cost

Maintenance

Limitations

Additional
information

Comments

X

Compliance with the Regulations
No financial penalties through BPS
Substantially lower usage of pesticides resulting in lower product cost

Cost will depend on area of land and amount of pesticides used. L
sprayers will cost most, whereas smalkte seconeéhand sprayers will cos
significantly less. However, all sprayers ovgearsold will need topass ¢
Pesticide Application Equipment Test.

The annual spend for a standard programme of plant protection proc
Oy @IFNE FNRY KKLNZFBRMNY EILSNReY Je ™
winter wheat.

Many smaller farmers will use the services of an agricultural contract
apply pesticides on their land.

Maintenance of sprayers should be completed as per manufactt
guidelines and SUDs legislation. See Method Section.
Equipment needs to be calibrated and tested by a qualified inspector.

Pesticideusers are obligetb take appropriate measures to protect wat
at all times

Weather conditions¢ wind and rain can be unpredictable and difficult
work around.

https://www.teagasc.ie/crops/crops/machineffusingsprayersefficiently/

https://www.pcs.agriculture.gov.ie/sud/professionaluserssprayeroperators/

http://www.epa.ie/pubs/advice/drinkingwater/sourceprotectionleaflets/01987 EPA Pesticit

Use leaflet Proof 02.pdf

https://www.teagasc.ie/media/website/publications/2009/PesticidesCodeGoodPractice. pdf

https://www.pcs.agriculture.gov.ie/sud/waterprotection/stripe

surfacewatertoolforreducingtheimpactofpesticidesintheenvironment/

X

Keeping ugo-date with various legislation is recommended.
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https://www.teagasc.ie/crops/crops/machinery-/using-sprayers-efficiently/
https://www.pcs.agriculture.gov.ie/sud/professionaluserssprayeroperators/
http://www.epa.ie/pubs/advice/drinkingwater/sourceprotectionleaflets/01987_EPA_PesticidesUse_leaflet_Proof_02.pdf
http://www.epa.ie/pubs/advice/drinkingwater/sourceprotectionleaflets/01987_EPA_PesticidesUse_leaflet_Proof_02.pdf
https://www.teagasc.ie/media/website/publications/2009/PesticidesCodeGoodPractice.pdf
https://www.pcs.agriculture.gov.ie/sud/waterprotection/stripe-surfacewatertoolforreducingtheimpactofpesticidesintheenvironment/
https://www.pcs.agriculture.gov.ie/sud/waterprotection/stripe-surfacewatertoolforreducingtheimpactofpesticidesintheenvironment/

5.10 Weedwiping application

Target
pollutants

Description

Land use
Methods

X

X

WeedWiping Application
MCPA, 2,D, Glyphosate.

MCPAbased herbicide products are the principal source of pesti
contamination in Irish drinking water supplies. It is extremely persis’
especially in wet fields where it can pollute a watercourse more than a
after application.

The use of ghyiposate applied through a weediping machine as a meal
of controlling rushes, eliminates the use of MCPA andl2ferbicides
Glyphosate applied through a weadper directly targets the weec
resulting in lower herbicide losses to water via runoff apchyg drift.
Only glyphosate is licenced for use in a weeging apparatus. No othe
herbicides are permitted for use by this method and their use will rest
Basic Farm Payment penalties.

Pesticides impact on water even at very low concentrations.drimking
water limit is. Bearing in mind that the drinking water limit isp@4, one
litre of MCPA will pollute 1,000,000,000 litres (220 million gallons
water.

Fields with rushes, ragworth and dockleaf.

Fill andclean the weedviping machine in accordance with advice
Section 5.7. Also see the advaitdinks in Additional Information below.
The dilution rates specified on the product label should always
followed. Typically, -part water to 1620 parts glyphsate is specified.
Targetweeds should be a minimum of 10cm taller than the grass sv
This ensures a sufficient application on problematic weeds and reduct
potential for grass Kill.

A risk assessment should be conducted prior to commencement,g
account of all watercourses/drainage ditches and excessively steep
A buffer distance of 5m must be maintained between the are¢
application and all watercourses/drainage ditches. Where land is stee
assessment must determine if it is safe gooceed without the risk o
toppling over.

Sufficient herbicide must be applied to the carpet/brush apparatus fc
effective treatment. As land with a heavy weed cover will require n
herbicide than land with lesser cover the volume required shoulc
evaluated on a sitdy-site basis. Additionally, in fields with dense we
infestations, it may be beneficial to wipe in several directions.
Speeds in excess of 5kmph may not be suitable in rough terrai
bouncing may lead to herbicide dripping and ggadamage as
consequence.

Weedwiping should not be practiced duringinfall, or where rain i
forecast. Similarly, weed wiping should not occur under damp gre
conditions, as glyphosate transferred via machinery wheels may res
water contaminatbn and sward damage.

Note: It is imperative that the user follows all directions and precaut
detailed on the product label.

Caution: it was observed during the wewdping pilot project or
Stranooden GWS that some products on the market do not accfmur
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Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer
benefits

Cost

Maintenance

Limitations

Potential
Concerns &
Solutions

Y2RSNY WySg 3ASYSNIridA2yQ 6SSR ¢
dilution applicableto conventional wick wiping machines. This is
concentrated for weedviping apparatus.

Poorly draining areas where weed cover developsanthce runoff occur
Alongsidedrainage ditches andiatercourses (outside of the 5m buffer)
In critical source areas, particularly in the delivery areas to watercol
and ditches where runoff is focused.

A likely reduction in cammination by acid herbicides.

Reduced potential for toxic impacts in watercourses.

Following a weed wiping pilot project trialled by NI Water in the Seag
Reservoir catchment, Markethill, County Armagh, an MCPA concenti
reduction of over 50% wadbserved in the reservoir when compared w
the results from previous years.

Targets specific unwanted vegetation without killing/damaging other pl
that are important to pollinators

Land will still be eligible for payment undbe DAFM supporscheme.
Substantially lower usage of herbicides will result in lower herbicide cc
Positive action will be promotedithin the community.

Based on experience garnered from the weeiping pilot project al
Stranooden GWS, glyphosate was applied by weiper in fields of dens
rush cover at a rate of 35@l/ha. This compares to an MCPA requirem
of 27t Kk KI @ ¢ KS 3IfeLKRAlIalADaamt A

In some settings, a repeat application in year 2 will be required.

Low soil pH conditions will limit grass growth, thus allowing weeds
rushes to grow. Note, where unwanted vegetation is extengieseeding
may be the most sustainable solution.

Like boom sprayers, weediping machines must be calibrated and tes
by a qualified inspector.

Weedwiping service providers are not as common as contractors offt
boom spraying services.|&bntractors offering a weediping service mus
have completed a dedicated course (i.e. separate to the boom spr.
course). See details in the additional information link below.
Weedwiping should not be used to treat plants at a height lower thami
above the grass sward.

Note the current approval of glyphosate will expire in 2022 and its ren
after this date is currently uncertain.

As glyphosate is a neselective herbicide there is concern that it will #ik
grass sward. The pilot project has shown that it is a very effective me
and, when used correctly, there is a very low risk of grassland damag
vital that the apparatus is in good working order (i.e. calibrated) ar
routinely checked for dpping.

Landowners may be concerned about the cost of completing an addi
specialised weedviping course. It should be noted that landowners w
intend to use a weedviper solely on their own land holdings do not ne
to have completed the dedicatedourse. They must, however, ha
completed the boom spraying course and be registered as a profes:
user byDAFM
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Ad d |t| on al https://www.pcs.agriculture.gov.ie/media/pesticides/content/products/320190327Controllingessisingweedwipersfinallssue16201¢
00120.pdf

information https://www.youtube.com/watch?v=V41cuNGOycs
https://www.niwater.com/weedwiping/

https://www.pcs.agriculture.gov.ie/sud/professionaluserssprayeroperators/

Comments Consultwith your farm advisor as the starting point when considering
control of weeds/unwanted vegetation.
Non-chemical control of weeds/unwanted vegetation should alway:
considered, as should integrated pest management controls.

Aweed wiper (Photo: NFGWS)
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5.11 Petrol/diesel and waste oil management

Target X
pollutants

Description | x

Methods X

X

Key locations

Water x
quality
benefits

Farmer
benefits

Cost x

Additional x
information

Petrol/dieseland Waste Gil Management
Polycyclic Aromatic Hydrocarbons

Management of fueland oil to mitigate the risk of them enterin
watercoursesand groundwater.

Bunding of oil tanks

o a2RSNYy RASaSt GFryla | NS NBI dzi N,
CKAA A& OKSNB (KSNRY R@A dagh ti dziaf
fuel/oil should the tank burst or be tampered with.

o Spill kits to absorb and hold oil should be made available for unbunc
tanks located in vulnerable areas.

Storage of oils

o Both new and waste oil should be stored in line with the manufactur:
guidelinesandshould be kept in an area where the risk of damage is
minimal.

0 Waste oil filters should also be treated with care and stored in a sea
container until they can be disged of correctly. Filters should never t
placed in your domestic bin.

Maintenance of equipment

0 Machinery should be serviced & maintained on a level surtfiagaehas
no direct link to a watercourse or drain. This is to prevent any spillac
having a direcpathway to either surface or groundwater.

Appropriate location of storage tanks is essentidflost are located ir

farmyards. High risk locations are as follows:

0 Extremely vulnerable areas in the ZOC of a drinking water sdaes
SectionA7.31 for further details)

0 Upgradient ofprivate wellsin farmyards.

o Jose to watercourses.

Likely reduction in risk ofhydrocarbons from fossil fuels enterii
watercourses.

Reduces risk dtiel spills
Reduces risk of penalties under crassnpliance.

Cost of a typicabunded 1,00@itre oil G I y1 &0 NI | NBd
higher depending on features (e.g. pumping stafion

http://www.epa.ie/pubs/advice/licensee/EPA_storage transport hazardous_materials.p|
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5.12 Management of land reclamation

Target
pollutants

Description

Land use
Methods

Key locations

Water quality
benefits

X

X

Management ofLand Reclamation
Sediment,TotalPhosphorus

Management of land reclamation (drainage) is an important aspet
overall catchment planning, ake changing of flood plains increases 1
speed of stormwater ruioff and can result in greater nutrient loading.

Areas where landreclamation is undertaken

Drainage projects should be assessed planned so that they daot
have a detrimental impact on watercoursess high sediment loads can |
generated.

Steps to alleviatémpactsinclude

0 ensuring that drainagstoneand drainageipes are coverediy a
good layer of soil to prevent slurrgrtiliser/sprays entering
unimpeded into land drains.

o building of sediment traps to prevent sediment entering watercour:

0 obtaining professional advice when completing a pcbj

Land drainage works on lands used for agriculture are covered by the

Regulations and controlled by the Department of Agriculture Food &

Marine (DAFM). Such drainage works include the following:

o Installing open drains

o Installing closed field dmas, such as those using plastic piping with
drainage stones or field drains with drainage stone only, or mole drai
(no pipe or drainage stone), or graxfdled moledrains (no pipebut
filled with gravel)

0 Opening of arain within ashort distance ofvatercourse

o For the purposes of the Regulatignise area will be considered to be tk
area of works (drains plus immediate vicinity) rather than the area of
field.

0 Screening by DAFM is required where drainage work exceeds 15 ha. Thi
thresholds wilbe the areas of works undertaken in any one year or the st
of such areas over a fiwgear period

0 You must not discharge or allow water contaminated with silt to enter a
watercourse or draipas it can cause pollution.

o Protect all surface water drains amchtercourses with cubff ditches or
earth bundswhen completing initial works.HEse should be at least 10
metres from the watercoursand will act as a sediment trap during
construction works.

o Dredging or deepening channels (open ditches etc.) shalkie place when
the drain is dry (if possible). If not, it should be ensured that water carryin
excess sediment is not released directly into a watercourse.

o Cleaning or deepening of stream/river channels should only take place ir
consultation with theNPWSn aSpecial Areas of Conservation (SAC) or
Special Protection Are&PAor in the catchment of an SAC/SPA. Otherwis
consult IFI

Advice should be sought for works irBAGr environmentallysensitive area.

Poorly drainindields
Where drainage systems provide a direct link to a surface watercour
groundwaters within a ZOC.

Successful management of land drainage activities will reduce the en
sediment and Total Phosphorus to watercourses.
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Additional
environmental
benefits

Farmer
benefits

Cost

Additional
information

X X

Reduced impacts on environment and wildlife from drainage projects
Reduced losses of soil and nutrients from reclaimed area

Design of an efficient and loAgsting drainage system increas
productivity.
Can decrease incidences of diseases contracted by livestock in wet a
(e.g. fluke)

The cost of installing a land drainage system is high, but the cc
designing a drainage system in a catchmsensitive fashion is not.

https://www.teagasc.ie/media/website/publications/2013/LarAdrainage

Manual.pdf
Teagasc Manual on Drainage (available ftbelocal Teagasc offigp
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5.13 Organic farming

Target
pollutants

Description

Land use
Methods

Key locations

Water quality
benefits

OrganicFarming

Pesticides, nitrate.

X

Organic agriculture is a systethased approach to agricultural productic
that is working towards an environmentally, socially and economically
sustainable production.

It is undertaken in accordance with standards and without the use of
artificial pesticides or synthetic fertilisers on farmland or the use of
pharmaceutical products, including antibiotics in livestock (other than
exceptional circumstances).

It follows the principle of maintaining a healthy soil, through usargmal
manure, compost, catch crops, green manure and other natural meas
to introduce nutrients and organic material. Weeds and pests are
controlled through crop rotation techniques, physical methods and the
protection and enhancement of the natural emies of pests, such as
birds.

The EU Biodiversity Strategy is to achieve 25% of agricultural land
organic farming by 2030.

Land farmed organically

To become organic, a producer must become registered with one @
certificationbodies and the land héae be convertedo organic productior
¢ typically a tweyear process.

There are two certification bodiesthe Irish Organic Association and t
Organic Trust.

Farmers must prepare a conversion plan that includes anasysis.
During the conversion period, the enterprise must adhere to all the Org
Standards concerning animal welfare, artificial fertilisers, pesticides
chemicals.

Farmers can avail of a DAFM grant during the conversion period.
Inspections are ureltaken annually prior to licence renewal.

Synthetic chemicals, fertilisers, pesticides and herbicides are all proh
under the scheme. Organic material must be used as martiiweever,
liming is permitted.

Treatment of healthy animals and the routinee of prophylactic drugs is
prohibited. Antibiotics are not generally permitted and fertility drugs ar
not allowed.

Organic farmers must have specific knowledge of organic methods.

Catchment areas/ZOCs of drinking water sources with either high pes
concentrationsor high nitrate concentrations.

As pesticides are not permitted, they will not be present in water ari
from farmland.

Reduced nitrate leaching to groundwater per unit area of land, due tc
adoption of practiceghat should decrease losses: maximising period
green cover, crop rotations, use of strdsased manure, lower stockir
densities. However, for a similar ldvef production, the differences i
nitrate losses between conventional and organic farming may be rela:
small.
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Additional
environmental
benefits

Farmer
benefits

Cost

Maintenance

Limitations

Additional
information

X X X X

X X X X

X

X

Biodiversity enhancement from a wide variety of habitats and org
methods of weed and pest control

Better soil health and soil biodiversity

Reduced carbon dioxide emissions

Greater energy efficiency as synthetic fertilisers are not used

Overall, the environmental impact of organic farming is i) seldom w
than conventional farming, ii) igvariably better per unit area, and iii)
often better per unit yield.

Satisfaction from farming using a system that is more environmentally
friendly than conventional farming

Many of the organic methods afereen Low Carbon Aggnvironmental
Scheme GLA¥measures.

Premium market prices can increase profitability.

There may be increased EU supports for organic farming in the future
Additional income from the Organic Farminch&me payment.

According to the DAFM, there are conversion costs that can vary wide
are influenced by the following factors:

0 output reduction due to changes in production practices.

o capital investment in machinery, livestock housing, etc.

o certification and inspection costs.

0 inability to command premium prices during the conversion period.
However, farmers can avail of a DAFM grant during the conversion pe

Organic farming is generally labentensive, to meet theequirements of
the standards for organic production.

Lower yields than conventional farming generally, but yields can vary
More labourintensive

Natural pest and weed controls demand time and effort to develop.
Premium market prices are often needed for profitability.

https://www.agriculture.gov.ie/farmingsectors/organicfarming/organicfarming
anoverview/
https://www.teagasc.ie/ruraleconomy/organics/steps$o-organicconversion/
http://www.irishorganicassociation.ie/
https://ec.europa.eu/info/foodfarmingfisheries/farming/organie
farming/organicsglance _en
https://www.teagascie/media/website/publications/2017/Teagagorganie

Farming.pdf

https://ec.europa.eu/info/files/eubiodiversitystrateqy en
https://pdfs.semanticscholar.org/6ad7/1300094d70ea6772b61f33d953a6b3c0d5b4.pdf? ga=2.143170101.14 B1B¥FI03108
238865958.1576161292
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6 Actions to Reduce Mobilisation of Pollutants on Land

The following Actions are described in this Section:
1. Limingof soils(Section 6.1
2. Timing offertiliser applicationg(Section 6.2).
3. Lowemissionglurry spreading(Section 6.3).
4. Use of protected uregSection 6.4).
5. Multi-speciegrasslandswards(Section 6.5
6. Red and white clovgiSection 6.%
7. Cover/catch cropsSection 6.Y.
8. Reducing soil compaction (Section 6.8).
9. Land preparation fotillage and grassland (Section 6.9).

10. Reactivating peatlands frorpeaty soils (Section 80).
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6.1 Liming of soils
Liming of Sos

Target x  Nitrate and phosphate
pollutants

Description x  Soil pHshould be optimised to suit the crop. For instance, a pH betwe
6.5 is important for maximising the availability of nutrientétfogen (N),
phosphorus P) & potassium K)).

x Lime is a soil conditioner and liming promotes soil mimmganisms anc
encoumlges earthworm activity that breaks down plant and animal resit
to release plant nutrients, especially nitrogen. Lime improves
availability of phosphorus and aids its release from organic matter.

x  For Nitrate Derogation farms, a liming programmeadspulsory and mus
be implemented and be based on a current Nutrient Management
(NMP) and associated soil analysis results.

x Irrespective of farming intensity, liming should be considered based on
needs.

Land use x  Grassland and tillage crop areas.

Methods x Undertake a soil test to determine lime requirements and have a lir

plan.

x In general, apply lime when the grass sward is low.

x  For silage swards, apply before athrch for first cut, or within one wee
after cutting on land that i©®©f 2SR 0 A ®Sd R2Say Qi

x Leave 7 days between the spreading of urea/slurry and the applicati
lime. Where lime has been applied first, leave 3 months before app
urea/slurry.

x A 35 year liming plan is recommended by Teagasee lirks below for
good advice and explanations.

x  The recent nitrates derogation review states that in their current N
farmers must spread at least 50% of the lime requirement of their lan:
2020 and the remainder over the years 2620123.

Key bcations x  Where soil testing shows that the pH is below the optimum for the soil
and crop type.

X

Water quality Not feasible to estimate, but likely to be appreciable

benefits x In optimising the utilisation of applied fertilisers, it therefore reduces
likelihood of waskoff of phosphate to surface water in poorly draini
areas and leaching of nitrate in freely draining areas.
x It will help farmers to reduce the scale of fertiliser applications :
therefore, reduces the likelihood of losses to water.
Additional x Reduces GHG emissions
environmental
benefits
Farmer x  Potentially savings through reduced purchase for inorganic fertilisers
benefits x Increased crop productivity
x  Can help animals thrive

5Soil pH is a measure of the acidity or alkalinity of a soil. Soil acidity is a major limitation to the productivity of
our soils, as it reduce$i¢ availability of major soil nutrients (N, P & K) and the uptake and efficiency of applied
nutrients in manures or fertilisers.
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Limitations x il testing is needecevery 35 yeardo check lime requirements.
Need totake account of timing of applications and type of lime to suit
soil requirements.

Generally, lime itself is low cost relative to fertiliser.
There may be a cost implication whereantractor is required to applit.

Additional https://www.teagasc.ie/media/website/publications/2020/MajeiMicro-

Nutrient-Advicefor-ProductiveAgriculturatCrqs-2020.pdf
https://www.teagasc.ie/media/website/publications/2018/114498ne.pdf
https://www.teagasc.ie/media/website/crops/setnd-soitfertility/Lime-the-

forgotten-fertiliser.pdf
https://www.agriland.ie/farmingnews/lime-bestspreadautumn/

Comments The main benefits ofrhingareincreasingcrop production anditilisation of
nutrients in fertilisers. This is likely to benefit water quality although
reduced loading to water cannot be quantified at present.

information

Liming of soils (Photo: Teagasc)
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https://www.teagasc.ie/media/website/crops/soil-and-soil-fertility/Lime-the-forgotten-fertiliser.pdf
https://www.teagasc.ie/media/website/crops/soil-and-soil-fertility/Lime-the-forgotten-fertiliser.pdf
https://www.agriland.ie/farming-news/lime-best-spread-autumn/

6.2 Timing of fertiliser applications
Timing ofFertiliser (P & N)Applications

Target x  Nitrate and phosphate
pollutant
Description x  There are two timing aspects to reducing nutrient losses to water:
o Not applying ahighrisk times when losses to water can occur
o0 Applying when the crops can use the nutrients efficiently
x  Periods and situations when application of fertiliser is prohibited are se
in the GAP Regs.
Land use x  Grassland and tillagerop areas.
Methods x  Strict adherence to the GAP Regs, ensuring ttfamical fertilisers

livestock manure, soiled water and other organic fertilisersraoespread
when: i) the land is waterlogged,; ii) the land is flooded, or it is likely to fl
iii) the landis frozen, or covered with snow; iv) heavy rain is forecast w
48 hours.To further reduce the likelihood of losses to watercours
farmers/contractors should considezxtending the period as much .
possible before andfter very heavy rainfall befercommencing spreadin:

x  Manure:aim to have 75% applied by the end of April and all of it byetiae
June.

x Nitrate:agd Jt @ YyAGNRISY FSNIAEAESN Wt A
season, taking account of stocking density and crop neeg® Teagasc
advice at link:https://www.teagasc.ie/media/website/publications/2020/Majer
-Micro-Nutrient-Advicefor-ProductiveAgriculturalCrqs-2020.pdf

x Duringsummer drought conditions, it is best to hold fertiliser N applicati
until rain is forecast/occurs.

x  Phosphate
o0 on mineral soilsapply the amount needed in-2 applications before the end ¢

May.
0 on peaty soils, regular low ratgplications are required as they cannot store

x  Base the timing of application and the quantity required on a fertiliser |

x  The main systems for application of fertilisarg outlined in Section 5.4.

Key locations | x In catchments areas/Z0OCs whevater quality improvements are neede
and particularly in CSAs

Water quality = x Likely to be highly effective in reducimgitrient losses to water

benefits x  >10% reduction of P losses is feasible.

Additional x Reducegreenhouse gas emissions

environmental

benefits

Farmer x Reduced costs to farmer and increased outputs from effective utilisatic
benefits fertilisers

Limitations x  Weatherevents such as droughts and prolonged rainfall can hinder pla

application timing.
x  Forecasting of severe weather events is not always accurate.

6 Critical source areas (CSAs) are the areas that are likely to deliver a disproportimiatynount of

pollutants from diffise sources compared tither areas of @atchment, subcatchmenbr zae of

contribution (ZOC) to a drinking water source. They represent the areas with the highest risk of impacting on
water.
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x  If contractors are used, there may be less flexibility in timing of applicat
x  While compliance with the advised application rates and timing is bene
for water quality, it will not prevet losses to watercourses without furth:

actions.

Potential x While some farmers might find managing appropriate timings
concerns & application challenging, this is an important action from a water qu
solutions perspective.

Additional x  https://www.teagasc.ie/crops/soitsoitfertility/grassland/

information x  Code of Good Agricultural Practice for reducing Ammonia Emissions at thi

https://www.agriculture.gov.ie/
Comments x Avoiding spreading fertilisers to fields at high rigkes. This reduces th

availability of nitrate through leaching to groundwater in freely drair
areas and of P loss durisgrface runoff.

x Therefore, N fertiliser should not be spread between September
February when there is little or no crop uptake.
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6.3 Use of low emission slurry spreading (LESS)

Target
pollutant

Description

Land use
Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer
benefits

Limitations

Low Emission Slurry Spreading
x  Phosphateammonium and microbial pathogens

x  On farms with a Nitrates Derogatiomw emission slurry spreading (LE
equipmentmustbe used for any slurry applications

x LESS decreast® surface area of the manure in contact with the air.

x  Grantsfor equipment purchase are available under the TAMS 2 schen

x Grassland and tillagerop areas.

X

Utilise LESS equipmerguch asdribble-bar, trailing she/hose, shallow
injection or umbilical systems rather than splgdhte equipment.

Dribble bar/ band spreading

x  The slurry is deposited by pipes that are situated above the. &opmonia
losses and sward contamination are reducas the slurry is deposited

lines.

Trailing Shoe

x  The trailing shoe is an adaptation of the baspteader whereby each pip
KFa || wwak2SQQ O2dz 6SNJ FGdl OKSR

the sward canopy and apply slurry at the soil scefarhe advantage of th
application method is that sward contamination, is minimised, ther
facilitating application to taller grass swards with minimal effects on ¢
quality due to herbage contamination. The opportunity for spi
application to gassland may be increased as a result.

Shallow Injection

x  The shallow injection method involves discs that cut slits into the soil
slurry is then placed into these slits. This is the best method for red
ammonia losses, as the exposure of slurryhi®weather is minimal.

Umbilical systems

x  The umbilical slurry application system pumps slurry via a flexible pipe
the tank to an application unit in the field. Umbilical systems help rec
soil compaction as heavy tankers full of slurry are not nexgls Umbilical
systems can be fitted with low emission application units.

x In catchments areas/Z0OCs where water quality improvements are nel
and particularly in critical source areas (CSAS).

x The preciseplacement of slurries can reduce runoff of nutrients ¢
microbial pathogens.

x  Slurry applied with a low emission method has been shown to re
ammonia losses to air compared to splash plate applicattmmpared tc
splaa K LI 4GS FLILX AOFGAZ2Y S | XHp:
achieved using the trailing shoe technique.

x Reduced odour emissions.

x Reduced purchases of N fertiliser, #ee replacement value of slur
increases by 120% when using LES$nethods
Increased crop outputs from effective utilisation of fertilisers

x Reduced grass contamination.

x  Equipment is expensive
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Additional https://www.teagasc.ie/media/website/publications/2018/precisiesiuffy-

information application.pdf
x  https://www.gov.ie/en/publication/3c74eow-emissionslurry-spreadingless
equipmentschemeconditions/
x  Code of Good Agricultural Practice for reducing Ammonia Emissions at thi
https://www.agriculture.gov.ie/
x https://www.agriculture.gov.ie/farmerschemespayments/tams/lowemission: eadingeguipmentscheme/
Comments x LESS is an important means of reducing ammonia emissions to air w
added environmental benefit of reducing nutrient losses to water.

X

Band spreader/trailing shoe operating off a large vacuum ta(iReoto: Donal Daly).
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6.4 Use of protected urea

Target
pollutant

Description

Land use
Methods
Key locations

Water quality
benefits

Environmental
co-benefits

Farmer
benefits

Limitations

Potential
concerns &
solutions

Additional
information

Comments

X

Use ofProtected Urea
Nitrate

Protected urea is urea that is treated with an active ingredient calls
urease inhibitor. This blocks the active site of the urease enztheeghy
moderating the rate at which urea converts to ammonium which, in
reduces to low levels ammonia loss to air. The result is that the conve
occurs over a period of a few days, rather than a few hours, as would t
case with conventionalrea.

Protected urea takes days to convert to nitrate and, unlii@cium
ammonium nitrate CAN, is not immediately available to leach
groundwater.

Protected urea does not deliver N directly as nitrate to the soil. It, there
reduces the risk of nitrate losses in heavy rainfall post fertiliser applice

Grassland and tillage crop areas.
Protected urea should be used on giassl instead of CAN or urea.

In catchments areas/ZOCs where water quality improvements are nel
and particularly in CSAs.

Application of protected urea instead of CAN will reduce leaching of ni
to groundwater.

Lower ammonia and nitrous oxide emissions

Reduced ammonia in the air also reduces the risk of ammonia N
deposited from the atmosphere onto sensitive habitats or into sens
water bodies

While there may not be economic benefits, there is the satisfactio
knowing that you are contributing to improved air and water quality an
climate action.

Protected urea is more expensive than urea, but less expensivedAah

Use of single nutrient fertilisers may be seen as a concern due to fa
having to make additional applications. However, it is beneficial in tt
allows applications to be more targeted at the crop needs.

https://www.teagasc.ie/media/website/environment/climatehange/Andy
Boland-PatrickForrestaiProtectedUreaApril-2019resized. pdf

According to Teagasthe use of protected urea nitrogen fertiliser is t
largest single avenue currently open to Irish agriculture to meet
commitments to reduce GHG and ammoagraissions.
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https://www.teagasc.ie/media/website/environment/climate-change/Andy-Boland--Patrick-Forrestal-Protected-Urea-April-2019-resized.pdf
https://www.teagasc.ie/media/website/environment/climate-change/Andy-Boland--Patrick-Forrestal-Protected-Urea-April-2019-resized.pdf

6.5 Multi-species swards

Target pollutant
Description

Land wse
Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmerbenefits

Limitations

Additional
information

X

Multi-species Grassland Swards
Nitrate

Multi-species grassland includes a combination of more than 2
species¢ some mixtures contain up to 12. These typically incl
perennial ryegrass, white clover, red clover, plantain, chicory, yarrow
timothy.

Different species have different growth patterns and swards mainte
steady growth rate at reduced fertiliser application rates.

A clover content in the swar@0-40%) can reduce inorganic fertilis
application by more than half in summer.

Plantain & chicory help reduce losses of nitrogen by leaching, bette
of N by animals and less emissions from urine patches.

Grass mixtures should be chosen based onaibjesq see Teagasc advit
at link below.

Multi-species swards are more resistant to drought conditions thar
ryegrass swards. For instance, chicory has a deep tap root.

They also produce higher grass yields than single species ryegrass ¢

Grassland for both silage and grazing

Multi-species seed can be sown in a new seedbed or-swen after a
silage cut or a tight grazing, but the latter is less successful.

Sow between April and early August.

Postemergence herbicidesannot be used.

It is important not to ovefapply inorganic fertiliser on muiipecies
swards.

In ZOCs of wells/springs with high nitrate concentrations
In high nitrate PIP areas, catchment areas of estuaries, coastal wate
watercourses that are impacted by high nitrate

By reducing nitrate peak, mulspecies swards also reduce losses
groundwater by up to 20%. However, they are less effective when gr
as losses from urine patches dominate. Kagphe clover content belov
~40% of sward may be necessary.

Reduces GHG emissions and carbon footprint

Enhances biodiversity by building egstems and providing a habitétr
pollinators

Good source of protein andiiticreases feed intake and performance
Improves soil fertility and structure

Reduces costs to farmers as it replaces inorganic fertiliser
By eating herbs, the risk of bloating in livestock is reduced.
A longer grazing season is feasible

A reduced range of weed control options

Certain of the herbs can be less persistent than perennial ryegrass, t
a life span of & years.

Reseeding may be needed more frequently (relative to ryegrass). L
nitrate to groundwater is greater following reseeding.

https://www.teagasc.ie/publications/2020/grasslar@-seedinghow-to-
establishmulti-speciesswards.php(description above based on this).
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https://www.teagasc.ie/publications/2020/grassland-re-seeding-how-to-establish-multi-species-swards.php
https://www.teagasc.ie/publications/2020/grassland-re-seeding-how-to-establish-multi-species-swards.php

x  https://lwww.teagasc.ie/media/website/publications/2018/6456 Multi
species_grassland_swards POKiely AGRIP.pdf

x  https://www.thebrideproject.ie/wp-content/uploads/2020/04/BRIDEroject
FarmHabitatManagemeniGuidlines.pdf

Multi-species glantain,chicory, clover, ryegraysward(Source: Paddy Morrisvww.tykillenfarm.i€
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https://www.teagasc.ie/media/website/publications/2018/6456_Multi-species_grassland_swards_POKiely_AGRIP.pdf
https://www.teagasc.ie/media/website/publications/2018/6456_Multi-species_grassland_swards_POKiely_AGRIP.pdf
https://www.thebrideproject.ie/wp-content/uploads/2020/04/BRIDE-Project-Farm-Habitat-Management-Guidlines.pdf
https://www.thebrideproject.ie/wp-content/uploads/2020/04/BRIDE-Project-Farm-Habitat-Management-Guidlines.pdf
http://www.tykillenfarm.ie/

6.6 Red and white clover

Target pollutant
Description

Land use
Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmerbenefits

Potential
concerns &
solutions

Limitations

Additional
information

X

X X X X X X | X

X X

X X X X X

X X

Red and White Clover
Nitrate

Nitrogen fixng ¢ bacteria that live in nodules on clover roots conv
nitrogen from the air into nitrates. These stored nitrates are release
the companion plants and following crops through the root decay anc
new roots and nodules that grow to replace them.

White clover is best suited to grazingd clover is best suited for silage
In a weltbalanced and stable grass/clover sward, it is estimated rthdt
clovercanfix between 15250kg N/ha per year compared to about 1(
150kg N/ha per year for white clover.

New grass reseeding completed by derogation farmers must inc
clover.

Grassland for both silage and grazing

Clover is best sown as a grass mixture (e.g. with ryegrass).

It can be sown in a new seedbed or ogemwn.

White clovermpersists for 510 years; red clover for-8 years.

Soil pH should be 6:8.5.

Aim for 30% clover content of sward.

CINYSNE ySSR (2 SyadaNB® GKFG A
sward.

In ZOC of wells/springs with high nitratencentrations

In high nitrate PIP areas in catchment areas of estuaries, coastal v
and watercourses that are impacted by high nitrate.

By reducing nitrate peak, mulpecies swards also reduce losses
groundwater by up t®0%. However, they are less effective when gra
as losses from urine patches dominate. Keeping the clover content k
~40% of sward may be necessary.

Reduces Nitrous Oxide and Ammonia emissions

Reduces carbon footpri.

Enhances biodiversity, providing a source of nectar for pollinators
Reduces costs to farmers, as it replaces inorganic fertiliser
Improves soil fertility and structure.

Reduced costs for inorganic fertiliser
Grass and cloveawards can increase milk solids.

Clover is not easy to establish in existing swards. However, careful
sowing can be effective.

Hfective management can minimise or eliminate the risk of bloa
livestock grazing clovatense swards. Follow these three steps:

1) Limit access for stock when first introduced to the field.

2) Do not turn hungry stock out onto clovech pastures.

3) Feed fibre such as hay or straw before or after turnout.

Needs gooananagement
Requires soil temperature o8 minimum for growth
Not suitable for peaty soils

https://beefandlamb.ahdb.org.uk/wgrontent/uploads/2016/07/BRManagingclover
manuat4-150716.pdf
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https://beefandlamb.ahdb.org.uk/wp-content/uploads/2016/07/BRP-Managing-clover-manual-4-150716.pdf
https://beefandlamb.ahdb.org.uk/wp-content/uploads/2016/07/BRP-Managing-clover-manual-4-150716.pdf

x  https://www.teagasc.ie/media/website/publications/2017/Redcloveragronomyand

management.pdf
x  https://lwww.teagasc.ie/media/website/publications/2017/troducingwhite-clover

into-existingswardsand-getting-variety-choiceright.pdf
https://www.teagasc.ie/media/website/publications/2020/Clowétandout. pdf
https://www.teagasc.ie/publications/2020/webinatlow-carbondairy-

farming.php
x  https://www.teagasc.ie/media/website/publications/2017/Teaga€zganie

Farming.pdf
Comments x  Sowing clover will link with the EU Green Deal requirements.
x The primary benefit of this measure gseenhouse gasGHG emission
reduction rather than water quality.

N r

| »

White clover in a multspecies sward (Photo: Teagasc)
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https://www.teagasc.ie/media/website/publications/2017/6-Red-clover-agronomy-and-management.pdf
https://www.teagasc.ie/media/website/publications/2017/6-Red-clover-agronomy-and-management.pdf
https://www.teagasc.ie/media/website/publications/2017/8-Introducing-white-clover-into-existing-swards-and-getting-variety-choice-right.pdf
https://www.teagasc.ie/media/website/publications/2017/8-Introducing-white-clover-into-existing-swards-and-getting-variety-choice-right.pdf
https://www.teagasc.ie/media/website/publications/2020/Clover-Handout.pdf
https://www.teagasc.ie/publications/2020/webinar---low-carbon-dairy-farming.php
https://www.teagasc.ie/publications/2020/webinar---low-carbon-dairy-farming.php
https://www.teagasc.ie/media/website/publications/2017/Teagasc-Organic-Farming.pdf
https://www.teagasc.ie/media/website/publications/2017/Teagasc-Organic-Farming.pdf

6.7 Catch crops

Target
pollutants

Description

Land use
Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer
benefits

Limitations

Additional
information

Comments

X

X X X X

Catch Crops
Nitrate, sediment, Total Phosphorus aodho-phosphate.

Autumn planting of catch (or cover) crops such as radish, vetch, mu
turnip, tillage radish, rape, kale, oats

As bare solil is prone to erosion after heavy rainfall, particularly in p
draining areas, catch cropeduce sediment losses.

DNRgAy3d O2@SNJ ONRBLJA FFNB | D[ ! {
There is a difference between catch crops and crops grown specifica
outwintering.

Tillage crop areas where spring sowing is planned.

Two cover cropspecies need to be selected. Species mixtures shou
chosen carefully with regard to the function for which they are requ
(e.g. nutrient capture) and the impact they may have on crop rotation.
Sow early for optimum effectiveness (in August, if gus3i

No fertiliser should be applied, as tpgants are simply a means of moppi
up surplus nutrients over the winter.

The GAP Regulation requirements for green cover need to be complie
¢ see summary in Appendix 1.

All tillage areaintended for spring planting

Qover crops can typically reduce leaching to water byl 80 kg N/ha, whicl
is a significant reduction.
50% reductions in sediment losses to watercourses have been reportt

Soil enhancement improved structure and compaction resistance
Provides green manure when tilled

Erosion and loss of soil is reduced.

Biodiversity enhancement through the provision of habitat and a 1
source for wildlife

Reduceddss of carbon from the soil during the winter months

Reduced costs for inorganic fertilisers
Additional fodder benefit

Needs to be sown before 13eptember and must remain until at least
December.

https://www.teagasc.ie/crops/crops/breakovercrops/covercrops/
https://www.youtube.com/watch?v=06F1ehttsz8

https://www.agriculture.gov.ie/media/migration/farmingschemesandpayments/basicpaymentscheme/greeningdod¢siGeaeningma
nual200215.pdf

file:///C:/Users/Donal%20Daly/Downloads/PE0206 7935 FRA%20(1).pdf
This is a vitakenvironmental action in tillagefields. It reduces nitrate
leaching in freely draining areas and reduces sediment and
Phosphorus losses in poorly draining areas. It also improves the
structure.

Arable silage mix of a tillage crop(Oats, Wheat, Barley) and grass cp
can act as a teporary buffer alongsidevatercourses. Once the crop
harvested in August/Septembethere is a growing grass crop which \
take up any excess nitrogen and phosphorus lingering from the main t
crop.
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https://www.teagasc.ie/crops/crops/break-cover-crops/cover-crops/
https://www.youtube.com/watch?v=o6F1ehttsz8
https://www.agriculture.gov.ie/media/migration/farmingschemesandpayments/basicpaymentscheme/greeningdocuments/Greeningmanual200215.pdf
https://www.agriculture.gov.ie/media/migration/farmingschemesandpayments/basicpaymentscheme/greeningdocuments/Greeningmanual200215.pdf
file:///C:/Users/Donal%20Daly/Downloads/PE0206_7935_FRA%20(1).pdf

Tillage Radish helping to improve soil structure and water
infiltration.

Photo source: Fiona Daw, Teagasc, inissue 11, Autumn 2019 Catchments Newsletter
(https://www.catchments.ie/catchmentsmewsletter)/)
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https://www.catchments.ie/catchments-newsletter/

6.8 Reducingsoil compaction

Target X
pollutants
Description X
X
Land use X
Methods 3

Key locations = x

Water quality X
benefits

Additional
environmental
benefits

X

X

Farmer benefits  x

Reducing Soil Compaction
Nitrogen,phosphorus, sediment and pesticides

Reducing the level of soil compaction must become a key part of gras
management for farmers. Apart from the reduction in grass/crop yield.
compaction reduces rainwater percolation into theoil, resulting ir
overland flow during rain/storm events.

Sources of soil compaction include:

o poaching from livestock.

o use of inappropriate machinery in saturated soils.

All farmland

Methods to prevent/alleviate sodompaction include:

o trafficking the soil when dry.

o the use of lowpressure tyres/tracks.

o creating conditions in which earthworms thrive (through the addit

of organic material).

applying lower stocking rates in wetter fields.

preventing smearing afoil when ploughing.

using deep rooted crops as a break crop, such as beans or oil see

having a good system of farm roadways/hard surfaces arc

gateways/water troughs etc.

o ensuring that water troughs are adequate to prevent st
congregating.

o avoiding outwintering of livestock by housing animals over the wi
months and. If outwintering is unavoidable, only the lightest si
should kept outside.

o ripping/subsoiling andexration, but only in dry soils.

o O O O

Poorly draining areas where surface runoff occurs

Alongside watercourses

In critical source areas, particularly in the delivery areas to watercol
and ditches where runoff is focused

Aroundgateways/water troughdeeders

Where animals congregate

Tramlines

Maintaining a good soil structure will reduce surface runoff, leadin
reduced nutrient sedimentand microbial pathogelosses tasurface water
Likely reduction in pollutants such as sediment, Total Phosphor
pesticides and microbial pathogens.

Reduction in soil erosion
Increase in soil biota and, therefore, improved soil health.

Better soilstructure as a result of reduced compaction, leading to
improved crop yields and grazing time
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Limitations x  Potential to relocatevater troughsmay be limited in some fields

Cost x  Costs associated with reducing soil compaction (e.g. aerationratynot
be large Dependingon the farming systemhowever, somemethods of
preventng soil compaction may be high co@&.g. providing housing a

fodder for livestock over the winter months)

Additional https://www.teagasc.ie/publications/2020/traffickingntensity-indexfor-soikcompactiormanagemenin-

. . grassland.ph

information D D e — v -
https://www.teagasc.ie/crops/crops/breakrops/

x See related Action described in Section 5.5.

57


https://www.teagasc.ie/publications/2020/trafficking-intensity-index-for-soil-compaction-management-in-grassland.php
https://www.teagasc.ie/publications/2020/trafficking-intensity-index-for-soil-compaction-management-in-grassland.php
https://www.teagasc.ie/environment/soil/research/square/compaction/#:~:text=The%20compaction%20process%20is%20generally,due%20to%20wet%20soil%20conditions.
https://www.teagasc.ie/crops/crops/break-crops/

6.9 Landpreparation for tillage and grassland

Target
pollutants

Description

Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer
benefits

X X

X

Land preparation for tillage and grassland
Total fhosphorussedimentand pesticides

The preparation of land for the growth of crops (tillage/grassland) sh
be completed in a way cognisant of water quality. Methods should inc
minimal soil disturbance and maintaining a crop cover on sails.
Traditional methods of ploughing and landeparation for cropping ca
result in overland flow, allowing sediment, phosphate and pesticide
enter watercourses

Landowners could consider over sowing of grass seed/clover to
traditional reseeding techniques, which also reduces risk of pdst
pollution.

Landowners should consider the use of conservation (minimum) ti
methods when cropping. Conservation tillagearsy tillage and plantin
system that covers 30 percent or more of the soil surface with crop res
after planting,to reduce soil erosion by water.
The use of no till or min till methods allow for minimum disturbance of
when sowing, maintaining an organic soil cover and the use of crop rot
for weed prevention (thus reducing requirement fpesticidecontrol of
unwanted planty. Examples of methods might include -Ndt f fow
subsoiling, strigtill, and ridgetill. Further information is available from tk
link below.

Where ploughing is unavoidable, contour ploughing techniques shou

used.

o Contour plaughing is the farming practice of ploughing and/or planting ac
a slope following its elevation contour lines. These contour lines create a
break which reduces the formation of rills and gullies during times of h
water run-off, which is a majocause of soil erosion.

In poorly draining areas, whermairface runoff occurs.

On slopes leading to watercourses.

In critical source areas, particularly in the delivery areas to watercol
and ditches where runoff is focused.

The adoption of these method, in conjunction with other methods will t
to slow overland flow to watercourses.

The adoption of conservation tillage, in particular the use of minin
inversion and maintenance of an organmver helps to reduce soil erosi
and reduces the risk of nutrient and sediment loading in surface water
The use of contour ploughinigelps create a physical barrier and avoi
preferential flow of floodwater down furrows.

Likely reduction in phosphorusjitrogen, ammonium, pesticides ar
sediments.

Reduction in soil erosion
Better soil structure

Less soil erosioand loss of nutrients
Conservation tillage techniques can result in reduced wéeilsgy present
in crops.
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Cost

Limitations

Additional
information

X

The practise of contour ploughing should not incur an extra.cost

The use of conservation tillage methods can result in a cost saving f
farmer due to reduced weedccurrenceand less ploughing costs. Howev
the equipnent required for some processes may mean the services
contractor may be required.

Where thehill slope istoo steepfor contour ploughing.

Inversion ploughing may be required to level fields damaged
poaching/machinery

Ploughing maye required to break up soil pans, where formed.
Conservation tillage is still a neapproachwith differences totraditional
land preparation techniques

https://www.sare.org/publications/conservatictillage-systemsin-the-southeat/Chapter1-
Introductionto-ConservatiofrillageSystems/Whais-ConservatiorTillage/
https://www.teagasc.ie/crops/crops/grasaeeds/enableconservatiortillage-

ect/
https://tstor.teagasc.ie/bitstream/handle/11019/446/Blology%26environemnt?
0112B%281%29p157.pdf?sequence=1&ispdid=y
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https://www.sare.org/publications/conservation-tillage-systems-in-the-southeast/Chapter-1-Introduction-to-Conservation-Tillage-Systems/What-is-Conservation-Tillage/
https://www.sare.org/publications/conservation-tillage-systems-in-the-southeast/Chapter-1-Introduction-to-Conservation-Tillage-Systems/What-is-Conservation-Tillage/
https://www.teagasc.ie/crops/crops/grass-weeds/enable-conservation-tillage-ect/
https://www.teagasc.ie/crops/crops/grass-weeds/enable-conservation-tillage-ect/
https://tstor.teagasc.ie/bitstream/handle/11019/446/BIology%26environemnt%20112B%281%29p157.pdf?sequence=1&isAllowed=y
https://tstor.teagasc.ie/bitstream/handle/11019/446/BIology%26environemnt%20112B%281%29p157.pdf?sequence=1&isAllowed=y

6.10 Rewetting peat soilsareas

Target
pollutants

Description

Land use
Methods

Key locations

Water quality
benefits

X

Reawvetting Peat Soils Areas

Colour, dissolved organic carbon (DOC), particulate organic carborY (
ammonium (NH), phosphate and peat sedimenflso,trihalomethanes
(THMs)can be a biproduct of treatment.

There are between 300,06875,000ha peaty soils used for grassland.
Peat is a geological material that, in its natural state, consists of ovel
water by volume and less than 10% organic mattezohtains more wate
than milk! Therefore, it is only found in areas that are or were waterlog
Peatlands store carbon and sequester carbon dioxidey)(®@Om the
atmosphere through plants, especially Sphagnum mosses, by trappin
carbon.

Lowering & the water table by drainage allows the entry of air (oxyg
which causes the peat to decompose. The DOC andréléhsed by the
process of decomposition are flushed out in the drainage water, impa
on watercourses. In addition, drainage causes Eldmce of the lanc
surface.

DOC causes high colour levels in drainage water. This is costly to treat
colour does not, of itself, pose a high health risk. However, unless ren
during treatment, it may become a health issue following disinfectidh |
chlorine. Depending on the nature of the DOC trihalomethanes (THM:
created. These include chloroformiCHCI3], bromodichloromethar
[CHBrCI2], dibromochloromethane [CHBr2CIl] and bromoform [CF
Chloroform is the most common THM. Because of thesipected toxicity
THMs have a parametric limit under the Drinking Water Regulations.
Peaty soils cannot store phosphorus (P) and, therefore, losses can |
occur if it is ovempplied (see Section 5.3). Therefore, a reductior
grassland on peatyofls would reduce phosphate losses.

Land reclamation can mobilise peat sediment (see Sectid).5.1
Peatland rewetting is considered an important climate change mitige
measure.

The objective is to raise the water table in the ground to within a fewg
no deeper than 1615 cmsc of the surface, or as close to it as practicabl

Grassland on high organic or peaty soils.

A combination of blocking drainage ditches, raising the water levahll
watercourses by damming, impeding land drains and, in ple
constructing mounds to reduce runoff.

Guidance is provided in the links to reports and YouTube videos lis]
Additional Information. While these deal mostly with cutover bogs
blanket bogs, the technigues will be relevant to peatland soils. In prat
farmers are likely to know best how to raise the water table on their la

High organic/pety soils used for agriculture

Reduced DOC, particulate organic carbon (POC), colour, ammc
sediment and phosphat
Better aquatic ecosystems.

”The combination of DOC and POC gives the total organic carbon (TOC).
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Additional
environmental
benefits

Farmer
benefits

Cost

Maintenance

Limitations

Potential
Concerns &
Solutions

Additional
information

Comments

X x X X

As decomposition of peatland releases,@f the atmosphere, rewetting
will reduce emissions. It is, therefore, a climate change mitigation mea
High biodiversity value generated

Reducessummer flooding in particular as even a small depth c
unsaturated zone can store significant quantities etev

Creation of a wetland has an aesthetic value.

The land may still be suitable for summer grazing at the initial stages.
Paludiculture (i.e. the cultivation of biomass in wet conditions), may be
option.

There may be payments in thetéire for the environmental benefits of
rewetting peatlands.

Low in most instances

Checking of wetness and the water table will be needed, with s
maintenance being required where there is evidence of a lowering o
water table.

Where the water level in the main channel has been lowered by arl
drainage, it may be difficult to raise the water table.

The Forest Service have listed various categories of unsuitable lai
afforestation (see link below), weti include land with more than 5fin
peat and sites with shell marl within 70n of the surface.

In general, fanting of trees is nbrecommended as they will lower the
water table

Farmers may be concerned about tphasing out of direct payments ¢
NEOf FAYSR LISIGflyRa dzyfSaa AlG )
322RaQ fAA0SR 1 020So

Raising the water table in a peaty soil area might also impact on an adj
mineral soil area, thereby reducing the farmiprpductivity. Therefore, an
planned incentives may need to include these arédabydrological surve
may be needed in some circumstances.

https://www.npws.ie/sites/default/files/publications/pdf/IWM99 RB_Restoration Best%20Practice%20Guidance.pdf

http://www.epa.ie/pubs/reports/research/biodiversity/Research_Report 236.f
https://www.ramsar.org/sites/default/files/documents/library/strp22 7.2 _draft rtr peatland restoration e.pdf
https://www.nature.scot/sites/default/files/201903/GuidancePeatlandAction-installingpeat

dams.pdf

https://www.eurosite.org/wp-content/uploads/CARPolicyBrief Peatlandsin-the-new-European
Union-Versionr4.8.pdf

https://www.youtube.com/watch?v=ilAYku2G1lyw
https://www.youtube.com/watch?v=Gmoji9SYheE
http://www.ipcc.ie/advice/peatlandmanagemenidiy-tool-kit/restoration-of-drained

peatlands/
https://www.moorsforthefuture.org.uk/ourwork/restoring-blanketbog/workingwith-water

http://www.epa.ie/pubs/reports/research/climate/Research_Report 250.pdf
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/schemecirculars/2016/Land TypesAfiR0316.
pdf

Reduction of colour in a surface drinking water source by reactiv
peatlands would be a major benefit to a GWS.
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https://www.npws.ie/sites/default/files/publications/pdf/IWM99_RB_Restoration_Best%20Practice%20Guidance.pdf
http://www.epa.ie/pubs/reports/research/biodiversity/Research_Report_236.pdf
https://www.ramsar.org/sites/default/files/documents/library/strp22_7.2_draft_rtr_peatland_restoration_e.pdf
https://www.nature.scot/sites/default/files/2019-03/Guidance-Peatland-Action-installing-peat-dams.pdf
https://www.nature.scot/sites/default/files/2019-03/Guidance-Peatland-Action-installing-peat-dams.pdf
https://www.eurosite.org/wp-content/uploads/CAP-Policy-Brief-Peatlands-in-the-new-European-Union-Version-4.8.pdf
https://www.eurosite.org/wp-content/uploads/CAP-Policy-Brief-Peatlands-in-the-new-European-Union-Version-4.8.pdf
https://www.youtube.com/watch?v=iIAYku2G1yw
https://www.youtube.com/watch?v=Gmoji9SYheE
http://www.ipcc.ie/advice/peatland-management-diy-tool-kit/restoration-of-drained-peatlands/
http://www.ipcc.ie/advice/peatland-management-diy-tool-kit/restoration-of-drained-peatlands/
https://www.moorsforthefuture.org.uk/our-work/restoring-blanket-bog/working-with-water
http://www.epa.ie/pubs/reports/research/climate/Research_Report_250.pdf
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/schemecirculars/2016/LandTypesAfforest020316.pdf
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/schemecirculars/2016/LandTypesAfforest020316.pdf

7 Pathway Interception Actions

The following Actions are described in this Section:

1.

2.

3.

Riparian buffers (SectionI).

In-field grass buffers (Section 7.2).

Hedgerows $ection 7.3

Wild bird cover cropsplanted alongsidevatercourseqSection 7.1
Agroforestry(Section 7.5).

Woodlands (Section 7.6).

Ditch management and sediment traffsection 7.7.
Lowearthenmoundsbunds Section 7.8

Farmponds andwvetlands Gection 7.9
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7.1 Riparian buffers
Riparian Buffers

X

Target pollutans Phosphorus, nitrogen, sediment, pesticides and microbial pathogens

Description x  Ariparian area is the strip of lamdbongside watercourses where moistu
loving vegetation is either growing or could grow. Typically, it is the 1
plain of a watercourse (a flat area that is either prone to flooding no
where flooding has occurred in the past) where the water tabldase tc
the surface. This area is illustrated in 1a in Figure 2.

x  Ariparian buffer is a strip of managed vegetation between farmland «
afforested land and a watercourse.

x  This buffer can be planted by a variety of vegetatpitrees, bushes
grassesetc.

x  Riparian buffers reduce the momentum and magnitude of surface ru
thereby reducing soil and sediment losses, allowing nutrient remova
enabling uptake of nutrients in the runoff water.

x  Riparian buffers remove land from intensive agricultwaetivity, thereby
reducing the area of nutrienand pesticideapplications and potential
losses.

x  Frequently in this area, discharging of groundwater in seeps (small sg
and springs occur. If the groundwater contains high nitrate, denitrifice
canNBRdz0S (GKS yAGNI GS AyLdzi G2
environment, denitrification will reduce nitrogen losses in surface rur

Landuse x  All farming enterprises

Methods x  Establish either a vegetated grass or a woodland strip (see Sedidor’
details,) or a combination of both.

x It is recommended that riparian buffers should be at least wide and
preferably 6m to be effective, but should be wider if feasible, particulz
where they are perpendicular to the delivery paths of water patiutants
that are shown on the PIP maps, or are located during catchment we

x  Planting native species increases the biodiversity benefits.

x  As a buildup of nutrients can occur in this strip over time, to avoid 1
being available to be washed off, shderm grazing or other harvesting
advisable to maintain functionality. The watercourse should, howeve
left untouched.

Key locations x  Alongside watercourses in flood plains, usually in wet areas and rela
unproductive farmland
x In critical source areas particularly infocussed delivery zone$o
watercourses and ditches, where runoff is concentrated, but als
dispersed delivery zones (see SectionlAT Appendix 2 fodetails).

Water quality x  Effectiveness depends ondhplogy, vegetation and buffer width, but tF
benefits benefits can be substantial.

x Riparian buffers reduce surface runoff, reduce connectivity
watercourses, intercepting and trapping pollutants. In general, the gre
the buffer width, the greater the effecteness.

x  They reduce the likelihood of spray drift contaminating watercourses
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x  There is likely to bsignificantreduction inlosses ofnicrobial pathogens
sediment, phosphate and Total P, goekticides and a small reduction
nitrogen

Additional x  Enhances biodiversity by creating habitats for farmland birds, ma
environmental and beneficial insects
benefits x  Provides habitat and a food source for pollinators
x  Reduces the risk of flooding downstream (by slowing the flow in s
events)
x  Captures carbon and lowers farm carbon footprint
x Improves aesthetics, as vegetative buffers are attractive features

Farmer benefits = x Stabilises river banks
x Provide shelter and shade for livestock

Cost x Variable, depending on existing situation
x If currently used for crop production, the buffer area will need planti
of suitable vegetation and trees.

Maintenance x Low maintenance once installed

Limitations Need to be located in optimum arefs water quality benefits
May take time to mature
Can be bypassed by ditches and land drainsee 1b in Figure.2

Additional https://www.thebrideproject.ie/wp-content/uploads/2020/04/BRIDEroject
information FarmHabitatManagementGuidlines.pdf
https://catchmentbasedapproach.org/learn/naturdllood-management
measuresa-practicatquidefor-farmersnorth-west/
http://nwrm.eu/
https://www.cost869.alterra.nl/Report2141.pdf

https://www.dairynz.co.nz/media/254172/® sediment_traps 2012.pdf

Comments AnEPAF dzy RSR W{ YI NI SNIy. dzF F SN}%Q NE
being undertaken by Teagasnd the James Hutton Institute. This
and acceptable.



https://www.thebrideproject.ie/wp-content/uploads/2020/04/BRIDE-Project-Farm-Habitat-Management-Guidlines.pdf
https://www.thebrideproject.ie/wp-content/uploads/2020/04/BRIDE-Project-Farm-Habitat-Management-Guidlines.pdf
https://catchmentbasedapproach.org/learn/natural-flood-management-measures-a-practical-guide-for-farmers-north-west/
https://catchmentbasedapproach.org/learn/natural-flood-management-measures-a-practical-guide-for-farmers-north-west/
http://nwrm.eu/
https://www.cost869.alterra.nl/Report2141.pdf
https://www.dairynz.co.nz/media/254172/5-9_sediment_traps_2012.pdf

Riparian buffer in flood plain alongside watercourse (Photo: NFGWS)

SCENARIO 1 Poorlydraining soil and low permeability subsoil

—  Hillslope

Scenario description Winter water table

+ Main pathways:
overland and near N
surface. Summer water table -2 _ o

+  Vertical pathway: T e ————
insignificant.

+  Bypassing of the
floadplain can occurin Floodplain
ditches/small
watercourses,

+  Main significant issues;
PO, TP and sediment.

Floodplain

Ditch

Legend

Foorly draining allusium Floodplain with
B ool srminingsoi ditchiplanyies)

Lo permeability subsoll
. Bedrock Winter watertable “TSEee—_
BB river/stream
—+# Flowpaths Summer water table ——___

B critical source Area [C5A)

—* Dalivery Fl hsi i
Delivery Flowpaths in C5A mﬂgﬂ}ngded

Source: EPA Catchments Unit/SMARTER_BufferZ Project, 2020}

Figure2. lllustration of settings for riparian and-field grass buffers.

Riparian buffer alongside reservoir (Photo: Donal Daly)
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7.2

Target pollutans

Description

Land use
Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer benefits

Cost

X

In-field grass buffer strips

In-field Grass Buffer Strips

Phosphorus (Phitrogen (N) (both nitrate and ammonium), sedime
pesticides and microbial pathogens

An infield buffer strip is a band of unfertilised vegetated land loce
along a contour or on sloping land alongside watercourses. These s
areas in the landscape are illustrated in Figure 2.

It can reduce sediment and associated particulate P losses by sl
runoff and intercepting sediment delivery.

Infield grass buffers remove a small proportion of land from inten
agricultural actidly, thereby reducing the area of nutrient applications.

Tillage crops and grassland.

Article 17(16) of the GAP Regs requires that no cultivation should
within 2m of a watercourse. A grass buffer can be used to comply wit|
requirement.

In general, the grass buffer should at lelhs2m wide, with greater width:
(>10m) recommended, if feasible, particularly perpendicular to
delivery paths of water and pollutants that are shown on the PIP ma
are located during catchment \Wes.

In grassland areas, fencing is likely to be required.

As a buildup of nutrients can occur over time in this strip, which tt
become available to be washed off, shtetm grazing or other harvestir
is advisable to maintain functionality. For pagtuone method is to use
single strand electric fence that will allow some grazing of the buffer ¢
In tillage fields, cutting and removal of the grass is likely to be need
reduce nutrients, control weeds and encourage new growth.
Vegetation inbuffer strips should not be sprayed with herbicide.

Alongside watercourses and drainage ditches, particularly aloni
tillage fields, in sloping poorly draining areas.

In critical source areas, particularly in focussed delivery zone
watercourses and ditches where runoff is concentrated, but als
dispersed delivery zones (see SectionlAii.Appendix 2 for details o
these zones).

In-field grass buffers slow and reduce surface runoff, reduce connec
to watercourses, and trap and intercept pollutants. The effectivenes
mitigating against nutrient loss is greatly enhanced by maximising
width of buffer strips in the delivery areas for water and pollutants.
Likely reduction in microbial pathogens, sadnt, phosphate and Total
nitrate and pesticides.

Enhanced biodiversity by creating habitats for farmland birds, mami
pollinators and other beneficial insects

Speciegich grass bufferprovide, when harvested, nutritious fodder fc
livestock.
They reduce soil losses in tillage areas

This depends on the type of fencing installed. Single strand electric f
might be sufficient, which is relatively inexpensive.
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Maintenance

Limitations

Potential
Concerns &
Solutions

Additional
information

Comments

To encourage uptake of nutrient in the following season, b
vegetation that has not been grazed needs to be cut and remove
described under methods.

Buffers need to be located in optimum areas for water qualgpefits.
Land drains and erosion at low points can result in bypassing.
They are not effective generally in freely draining areas as surface
iS uncommon.

Concern over loss of DAFM payments

https://catchmentbasedapproach.org/learn/naturdllood-management
measuresa-practicatquidefor-farmersnorth-west/

http://nwrm.eu/
file://IC:/Users/Donal%20Daly/Downloads/MitigationMethods

UserGuideDecember2011FINAL.pdf

Main benefit for water quality is in poorldraining areas.
Essential as an action in tillage areas.

In-field grass buffer (Photo: Donal Daly)
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https://catchmentbasedapproach.org/learn/natural-flood-management-measures-a-practical-guide-for-farmers-north-west/
https://catchmentbasedapproach.org/learn/natural-flood-management-measures-a-practical-guide-for-farmers-north-west/
http://nwrm.eu/
file:///C:/Users/Donal%20Daly/Downloads/MitigationMethods-UserGuideDecember2011FINAL.pdf
file:///C:/Users/Donal%20Daly/Downloads/MitigationMethods-UserGuideDecember2011FINAL.pdf

7.3 Planting and managing hedgerows

Target pollutans =~ x

Description

Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer benefits

X

Planting &ManagingHedgerows
Phosphorus, sediment, MCRAd microbial pathogens

Hedges slow (and reduce) surface runoff, increase infiltration, re
connectivity to watercourses, trap and intercept pollutants. Planting
hedges should be positively considered in conjunction withatttégon for
livestock exclusion from watercourses (Section 8.1).

Derogation farms must either leave a mature whitethorn or blacktt
bush every 300n along a hedge or only cut the hedge on a thyear
cycle.

An example of the NFGWS Source PridecPilot Project where a ne
hedgerow was planted is as follows:

X

X

X X X X

Prepare the ground along a 1.5m wide strip to provide good soil condi
and as little competition from other vegetation as possil§l2o not use
herbicides.)

Plant a double staggered hgerow, using 3 plants per metre.

Up to 75% of the species can be hawthorn/blackthorn.

Use a mix of shrub species to enhance the hedgerow for wildlife. A
native deciduous trees every ~B®to grow out into a single landsca|
tree for additional futureshade and shelter.

Rabbit netting may be needed, either on its own or with stock fencir
there is a known problem with rabbits.

Poorly draining areas where surface runoff occurs

Alongside watercourses and across slopedlowing a contouy and
alongside existing and nef@nces that are being erected

In critical source areas, particularly in the delivery areas to watercol
and ditches where runoff is focused

Livestock access points on watercourses

Hedgerows slow and reduce surface runoff, increase infiltration, re:
connectivity to watercourses and intercept/trap pollutants. Tk
effectiveness in mitigating against nutrient loss is greatly enhance
increasing the buffer aredsetween hedgerows and watercourses.
Hedgerows can provide a natural barrier to pesticide spray drift.
Planting and managing hedgerows have the added benefit of incre
bank stabilisation.

Likely reduction in microbial pathogens, sediment, phosphateTandl P,
nitrate and pesticides.

Shading for rivers

Reduced downstream flooding

Enhanced biodiversity by creating habitats for farmland birds, mam
and beneficial insects

Provides habitat and a food source for pollimet and nesting sites fc
birds

Captures carbon and lowers farm carbon footprint

Multiple benefits for livestock

Stabilises river banks and reduces soil loss from erosion
May alleviate orfarm flooding

Improves soil moistureonditions
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Cost

Maintenance

Limitations

Potential
Concerns &
Solutions

Additional
information

Comments

Improves animal welfare (e.g. reduces risk of losing of livestock throi
drowning).

Reputational enhancement for implementing positive action that will
recognised by the community.

Costs of planting will vary depending on the type efiherow being
L I YGSR® 2 KAGSGK2NY kot O1GK2NY
SEIYLX S 2dzift AYSR Ay GKS YSdxpged
metre where a contractor is employed.

Newly planted hedgerow requires annumbintenance until at least 1.51
tall (about 4 years), particularly regarding weed control and waterir
the first growing season.

May need protection from rabbits in the first year

Can side trim every two years once established

The laying of hedgerowvery 1215 years will increase wildlife benef
and the overall health of the hedge and improve stock proofing.

Needs to be located in optimum areas for water quality benefits
Can be bypassed by ditches and land drains.

Cost:

o0 An assessment should be made to determine if existing projec
schemes can provide financial aid (e.g. Future REPS/GLAS s
and initiatives such as the Catchment Care Project).

Maintenance:

o Maintenance agreements should be agreed with the landovatdne
outset.

https://www.thebrideproject.ie/wp-content/uploads/2020/04/BRIDEroject
FarmHabitatManagement-Guidlines.pdf
https://catchmentbasedapproach.org/wpontent/uploads/2018/08/EANFM
ToolboxFinatDraft.compressed.pdf
https://catchmentbasedapproach.org/learn/naturdllood-management
measuresa-practicatquidefor-farmersnorth-west/

http://nwrm.eu/
https://www.biodiversityireland.ie/wordpress/wgcontent/uploads/Farmlane
Actionsto-Help-Pollinators.pdf
https://www.teagasc.ie/media/website/environment/biodiversity
countryside/teagasc_farmhedge management.pdf

Main benefit for water quality is in poorly draining areas
Excellent adviceand illustrationsare given by the Bride project Far
Management Guidelinessee linkabove
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https://www.thebrideproject.ie/wp-content/uploads/2020/04/BRIDE-Project-Farm-Habitat-Management-Guidlines.pdf
https://www.thebrideproject.ie/wp-content/uploads/2020/04/BRIDE-Project-Farm-Habitat-Management-Guidlines.pdf
https://catchmentbasedapproach.org/wp-content/uploads/2018/08/EA-NFM-Toolbox-Final-Draft.compressed.pdf
https://catchmentbasedapproach.org/wp-content/uploads/2018/08/EA-NFM-Toolbox-Final-Draft.compressed.pdf
https://catchmentbasedapproach.org/learn/natural-flood-management-measures-a-practical-guide-for-farmers-north-west/
https://catchmentbasedapproach.org/learn/natural-flood-management-measures-a-practical-guide-for-farmers-north-west/
http://nwrm.eu/
https://www.biodiversityireland.ie/wordpress/wp-content/uploads/Farmland-Actions-to-Help-Pollinators.pdf
https://www.biodiversityireland.ie/wordpress/wp-content/uploads/Farmland-Actions-to-Help-Pollinators.pdf

A hedgerow andield withwild bird cover providing protection for the streaffhoto: Donal Daly)
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7.4 Wild bird cover planted alongside watercourses

Target
pollutants

Description

Land use
Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer
benefits

Potential
concerns &
solutions

Limitations

Additional
information

Comments

X

Wild Bird Cover Crops Planted alongside Watercourses

Sediment, Total Phosphoryshosphate MCPA, microbial pathogens.
Minor reduction of nitrate losses to water dgrtilisers are not spread i
these areas.

Planting of wild bird cover is designed to provide a food source to bird:
other fauna throughout the winter period.
This is a GLAS measure.

All farming land uses

Needs to besown before the end of May and be left unharvested over
winter

Specific seed mixes are required.

Crop must remain in the ground until at least the18f March of the
following year.

Fertiliser can be applied at a maximum of half the rate fapeng oats
cereal crop.

Presowing weed control is permitted, but herbicides cannot be apy
postsowing.

If planted alongside watercourses (both perennial and intermittent
provides an effective buffer zone.

If planted in a criticakource area (CSA) where delivery of water
pollutants are focussed, it provides excellent protection for

watercourse.

If planted in optimum locationg, CSA; the benefits are likely to b
significant, but even wheplanted alongside watercourses, wild bird co
crops will be beneficial.

This is a biodiversity measure that benefits both birds and pollinators
GHG emission reduction
Soil conditioning

Payment for up to 3a is available under thegrienvironmental scheme.

CINYSNBE YIFI& 0S O2yOSNYySR I 0 2dzi
years for productive purposes after Years and about the potentia
migration of certain plants to adjoining fields.

There are limited benefits for water quality in freely draining soils area
Benefits are shorterm ¢ one or two years depending on the duration ¢
the cover.

Planting for two years is more beneficial than for one year.

/' NB ySSRa G2 o6S GF 1Sy GKIFd az2sg
is forecast, as this can result in sediment wash off in poorly draining a
https://www.agriculture.gov.ie/farmerschemespayments/glas/glastranche3/

If located upgradient of delivery points in CSAs, this measure will pr
substantial protection for watercourses.
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Wild bird cover (Photo: Catherine Keena, Teagasc)

72



7.5 Agroforestry

Target
pollutants

Description

Land use
Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

Farmer benefits

X

X X

X X X X X X X

X X

Agro-forestry
Phosphates, ammoniaediment, coliforms, herbicides

Agroforestry is the practice of combining forestry and agriculture i
mutually beneficial way.

All farmland

Acceptable speciesclude oak, sycamore and cherry, as well as 15%
andnut trees. Other species can also be considered on ebgitste basis.
Large saplings should be used (96t2®cm). Establishment should |
carried out using pit planting. The use of an auger is another option
The initial stocking rate should be betweem nn | YR MXZnnn
equally spaced out (e.g. 5m x 5m or 7m x 3.5m). Minimum plot size
ha, with a treeto-tree width of 20m.

Ground preparation is largely limited to inverted mounding, sc
mounding, shallow ripping, pit planting aadger planting.

91 OK GNBS akKz2dzZ R 0SS LINRBGSOGSR ¢
tree shelter should be rigid, 1.5m tall and checked regularly.

Grazing in the planted area by sheep or young domestic stock is perr
during spring and summer foie first six to eight years. Once the trees
of a sufficient size, tree shelters can be replaced with plastic mest
larger stock can graze the area.

Silage and hay production is also permitted. It is important that approp
machinery is used vén cutting silage and/or hay so as to ensure that
trees are not inadvertently damaged. The incorporation of headlanc
facilitate the turning of machinery should form part of the plan.
Ideally, sites should contain freraining minerabkoils and should have r
requirement for additional drainage or additional fertiliser for tree grow
However, additional nitrogen (up to 100kg/ha) may be required to pron
grass growth fospring/summer grazing. This can be assessed on-®il
site basis.

Farmland incatchment areas where water quality needs to be eit
protected or improved.

Likely reduction inin P and N as a result of loivestock or tillage intensit
Improved soil infiltration and a reduction in overland flow
Reduced soil erosion & machinery related soil disturbance.

Increases in native woodland biodiversity

Provides plants fopollinators

Habitat linkage within the wider landscape

Captures carbon and lowers farm carbon footprint

Improves soil quality

t NE DA RSA Fy W2dziR22NJ Of I aaNR2
awareness.

Livestock grazingilage/hay production and tillage is permitted.
Improved livestock weight gain and animal welfare

Encourages poultry to range, improving their welfare. Creates a |
natural environment and more natural behaviours have been noted,
as a reduction in pecking and earlier egg laying.
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Cost

Maintenance

Limitations

Potential
Concerns &
Solutions

Additional
information

X

X X X X

X

X

Improved marketability of eggs, with some major companies encoog:
GNBS LI YyGdAy3a FYyR G¢NBS wly3asS ¢
below)

Offers some protection against land erosion

Possibility of increased prices for livestock because of red
environmental impacts

Improvement in soil quality

Shelter forivestock

Longer outdoor grazing season

Land will still be eligible for payment under Basic Payment Scheme
using this method.

Additionalgrants are available (80% of eligible costs can be funded). |
rates and payment structure are paid on a fixgrant basis. A premiul
paymentofe cn nk K NRAAY3I (G2 € ccnkwllbe
paid directly to the farmer for 5 year

The afforestation grant is a fixed grant to cover 80% of the costs incuri
the establishment of a forest and iaid exclusive of VAT in two instalmel
as outlined below. An additional allowance for fencing (to the maxir
rates detailed below) is payable with the first grant instalment.
Potential for future wood production and income generation
Increasedvisual/landscape values

Reputational enhancement for implementing positive action that will b
recognised by the community

The landowner will receive grants to cover both the costs to a maximt
80% of woodland establishment and an annum premium for 5 years
Additional information).

¢CKS FyydzZ £ LINBYAdzY Sldz- iSa G2 ¢
cover greater tha 10 ha.

Maintenance is required at an early stage to protect the saplings

competing vegetationand to ensure no damage to the trees or th
shelters from livestock

Management maye required in some cases to control excessiwmdy
growth.

Generally, sites that flood are excluded from this scheme. However,
types of native woodland establishment may be permitted (see additi
information).

There is concern that the fencing al&gion grant included in the schen
may not cover the costs on certain types of plot sizes/shapes.
Agroforestry must remain under forestry and therefore is subject t
replanting obligationhowever trees are thinned as they mature to ens
continuous grass growth

Concerns over the duration of the grant (5 years).

Forestry Approvals Section,

Department of Agriculture, Food and the Marine,

Johnstown Castle Estate,Co. Wexford Y35 PN52.
Telephone 053 916 3400 or 07664 415

www.agriculture.gov.ie/forestservice/grantsandpremiumschemes202918
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/2016/6AgroforestryRPC010894ENPRL 11503

https://www.teagasc.ie/crops/forestry/grants/establishment
grants/agroforestry/
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https://www.teagasc.ie/crops/forestry/grants/establishment-grants/agroforestry/
https://www.teagasc.ie/crops/forestry/grants/establishment-grants/agroforestry/

Soil Association Agroforestry Handbook:
https://www.soilassociation.org/media/19141/thegroforestryhandbook.pdf
https://www.woodlandtrust.org.uk/publications/2014/04/treelantingfor-

poultry/
https://www.woodlandtrust.org.uk/media/1785/treesmeanbetter-businessor-

egaproduction.pdf

Farming and forestry in combination (PhoEugene CurrarForet Service, DAFM).

i
-
s

e Curra

!

Sheep grazing among newly planted trees (PhBtayen rForest Service, DAFM).
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https://www.soilassociation.org/media/19141/the-agroforestry-handbook.pdf
https://www.woodlandtrust.org.uk/publications/2014/04/tree-planting-for-poultry/
https://www.woodlandtrust.org.uk/publications/2014/04/tree-planting-for-poultry/

7.6 Woodlands

Target
pollutants

Description

Land use
Methods

Key locations

Water quality
benefits

Additional
environmental
benefits

X

X X X X X

Woodlands
Phosphates, ammonia, sediment apelsticides

A Native Woodland Establishment Schefh&VS) is available from th
DAFM.

This measure promotes areas of new native woodland plantin
conjunction with an undisturbed water setback, @ase ofthe ains is to
protect and enhance water quality.

All farmland

Typically, sites and individual plots proposed for ivet woodland
establishment must be 0.1 ha or greater in area and 20 metres or gree
width. A minimum water setback distance of 10 metres is required.
Native tree species that would naturally occur on the selected site (e.g
to soilconditions) are promoted.

Ground preparation is largely limited to inverted mounding, sc
mounding, shallow ripping, pit planting and auger planting.

A onceoff hand application of slow release fertiliser at establishment
marginal lands is permitted.

Control of competing vegetation (e.g. grasses, bramble, bracken) is vi
the rapid establishment and growth of young trees. Herbicide applicati
not permitted within 20 metres of an aquatic zone.

Poorly draining areas whesarface runoff occurs

Alongside watercourses

In critical source areas, particularly in the delivery areas to watercol
and ditches where runoff is focused

In the zone of contribution for sources with high nitrate

Where watercourse bank erosion or poaudiis identified

Woodlands slow and reduce surface runoff, increase infiltration, ret
connectivity to watercourses and intercept/trap pollutants. TI
effectiveness of mitigating against nutrient loss is greatly enhancetieh
depths of buffer/undisturbed setback distances specified in the schem
Woodland can provide a natural barrier to pesticide spray drift.
Woodland and setbacks have the added benefit of increasing
stabilisation.

They will reduce the loss of nitratey leaching to groundwater in free
draining areas.

A reduction is likely in microbial pathogens, sediment, phosphate and
P, nitrate and pesticides.

Increased native woodland biodiversity

Ripariarrestoration enhances biodiversity by creating habitats for farml
birds, mammals, pollinators and other beneficial insects

Habitat linkage within the wider landscape

Protection and food input into the aquatic ecosystem

Shading/cooling rivers

Regulation of flood water

Captures carbon and lowers farm carbon footprint
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Farmer
benefits

Cost

Maintenance

Limitations

Potential
Concerns &
Solutions

X

t NP A RSaA Iy W2 doil ReviRgoNen@lf édacatiN® an
awareness

Land planted is still be eligible for payment under Basic Payment Sc
(BPS).

Anadditional grant/premium is paid for 15 years to landowners in the
scheme.

Potential for future wood production and income generation
Increased visual/landscape values

Reputational enhancement for implementing positive action that will b
recognised by the community

The landowner will receive grants to cover the costs of the wood
establishment and an annual premium for 15 years.

¢CKS FyydzZ f LINSBYAdzY Sljdz §Sa G2 e
cover greater than 10 ha.

Maintenance is required, usually to year 4 or to when the trees
considered free growing. The cost of this is covered in the capital gran
by the Department and normally forms a standard component of
contract with forestrycompanies.

Many woodlands created under the NViEStablishment are suitable fi
FdziidzNBE KIF NBSadGAy3Id 222R LINE R dz20i
Y I GdzNB Q O2 yidrestyy dazstdrd, suCh2ag) &ldtion, shelterw
and coppicing.

The water setbacs must be maintained throughout, allowing natu
ground vegetation to develop. Periodic mowing/strimming of vegeta
and removal of cuttings would be useful in reducing the bujdof
nutrients in the water setback buffer.

Ongoing monitoring is recomamded forinvasive species such as Japar
knotweed, Himalayan balsam and rhododendron. Where best pra
involves herbicide use, consult with Inland Fishetietand and othel
relevant bodies.

Management maye required to control excessive woodyowth.

Generally, sites that flood are excluded from the scheme. However, !
types of native woodland establishment may be permitted (see Additi
information).

May not be allowed in close proximity to archaeological monuments.

There is concern that the fencing allocation grant included in the sck
may not cover the costs on certain types of plot sizes/shapes. The GW
be able to provide assistance, as this action is protecting the source.
Wheresmall areas are being planted, it may be more financially viab
combine a number of applications together.

In a lot of cases, a 0.1ha plot will be sufficient to intercept a critical sc
FNBF Ay | 3IABSYy €I yR LI NOSapply. To
subsidise this, other marginal lands distant from watercourse couli
investigated for establishment as a means of increasing premiums.
There is also scope within theative WoodlandsEstablishmengcheme for
local businesses to contribute tamaupfront payment to the landowne!
receiving substantial recognition in retyrnthrough the Woodlanc
Environmental Fund
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Additional x  https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumsche
information mes/2018/WoodlandWaterLoRes06Jui@2¥70618.pdf
x  https://www.teagasc.ie/crops/forestry/grants/establishmemfrantdinteraction-
of-forestry-with-other-farm-schemes/#Eligibility for forestry premium_paymer
x  https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumsche
mes/2016/NativeWoodlandEstablishmentGPC9AndGPC10SilviculturalStande
pt15050117.pdf
x https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumsche
mes/2018/DAFMWEFleaflet14Sept18250918.pdf
x  Managemg’ (i DdzA RSt Ay Sa F2NJ LNBfl yRQa
https://www.agriculture.gov.ie/forestservice/publications/

Comments x  During the Source Protection Pilot Project, it was found thatproposal to
locatewoodland in thecorner of a fieldor on a meander of a watercours
to intercept overland flow was well received by landowners.

Woodland alongside streamith vegetated setbackPhoto: Kevin Collins, Forest Service, DAFM)
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https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/2018/WoodlandWaterLoRes06June18270618.pdf
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/2018/WoodlandWaterLoRes06June18270618.pdf
https://www.teagasc.ie/crops/forestry/grants/establishment-grants/interaction-of-forestry-with-other-farm-schemes/#Eligibility_for_forestry_premium_payments
https://www.teagasc.ie/crops/forestry/grants/establishment-grants/interaction-of-forestry-with-other-farm-schemes/#Eligibility_for_forestry_premium_payments
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/2016/NativeWoodlandEstablishmentGPC9AndGPC10SilviculturalStandardsSept15050117.pdf
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/2016/NativeWoodlandEstablishmentGPC9AndGPC10SilviculturalStandardsSept15050117.pdf
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/2016/NativeWoodlandEstablishmentGPC9AndGPC10SilviculturalStandardsSept15050117.pdf
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/2018/DAFMWEFleaflet14Sept18250918.pdf
https://www.agriculture.gov.ie/media/migration/forestry/grantandpremiumschemes/2018/DAFMWEFleaflet14Sept18250918.pdf
https://www.agriculture.gov.ie/forestservice/publications/

Sequence of photographs showing the emergence of native woodland and the associate water setback on a
site planted in 2001 under the Native Woodland Establishment Scheme. Top photo shows the site before
planting; middle shows the woodland emerging onsitge@ar 7 (approx.); and bottom shows the woodland at
closed canopy stage, year 17. Site at Ballyvary, Co. Mayo, on the Toormore Rives: (RédgtoCollins, Forest
Service, DAFM)
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