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About this report:

This review of potential local measures for mitigating farming impacts in catchments was prepared by
Tony McNally for the EPA Catchment Science and Management Unit. It was completed in May 2017.

Note: The table of regulatory measures on page 27 has been updated to reflect the Good Agricultural Practice
for Protection of Waters Regulations S| No 605 of 2017, which came into effect on 1 January 2018.
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Review of potential local measures for mitigating
farming impacts in catchments

The attached review and evaluation of local mitigation measures in respect of farming activities and
water management was commissioned by the Catchment Science & Management Unit of the
Environmental Protection Agency.

The review is intended to inform the process of catchment management planning by providing a list
of potential measures for selection with some indication of their efficacy and practicality of
implementation, areas suitable for use and acceptability to farmers. The important issue of cost of
implementation has not been included here, but cost effectiveness is clearly a vital element of
measures selection and catchment planning that must be addressed.

The measures listed are local mitigation measures; on-farm actions that may be undertaken by a
single farmer. Catchment-wide actions and policy initiatives such as requirements for participation in
agri-environment schemes, export of slurry from sensitive or impacted catchments, or extensive land
use changes are not included.

The review focuses on nutrient control (N and P) since these are the major pressures arising from
farming in Ireland. Where measures may also be effective in controlling other pollutants (sediments,
pathogens or pesticides), or have other beneficial impacts (in terms of biodiversity, flood control or
greenhouse gas emissions) this is captured in the review table.

A large variety of mitigation measures are available. Many are already in place, such as those in the
GAP Regulations and the Rural Development Programme, and may be statutorily binding. They can
be quite specific, or more broad-brush in terms of the pressure source or type that they address, and
the range of environmental benefits accruing. Many measures proposed may be new and untested
under specific Irish conditions or unsuited to particular bio-physical settings. The latter includes
differing hydrology, hydrogeology, topography, hydrometeorology, diverse biotic receptors, sensitive
ecosystems and protected areas. The need to consider these factors when choosing appropriate
measures is crucial for effective mitigation of farming impacts on waters.

The ‘one size fits all’ approach to measures will not achieve the required environmental outcome.
Therefore, the review process has tried to give an indication of pressure and source scenarios where a
particular mitigation measure may apply and the range of environmental benefits that might be
derived.

The literature reviewed primarily relates to agriculture (arable and pastoral), much of it directed at
control of nutrient losses, or sediment as a vector for nutrient transport. However, relevant measures
have also been collated from forestry and flood management sectors. The review was carried out in a
relatively short period and is not an exhaustive trawl through the literature. However, it includes a
number of extensive synthesis papers; inventories and major reviews of pollution control methods.
The measures assessed relate primarily to Irish and UK farming, but also include European, North
American and other temperate regions where measures have been considered relevant. Citations are
included in the review to indicate information sources. However, the references provided is not an
exhaustive list of papers reviewed but is limited to those papers that provided significant information
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regarding measures in relevant scenarios. In the case of synthesis reviews, these are cited rather than
their original sources.

Measures have been assigned to source (24 No.), mobilisation (17 No.), pathway (18 No.) and
receptor (4 No.) control stages. This continuum also reflects a priority sequence for implementation
and intervention. A number of measures affect nutrient/sediment behaviour or movement at various
stages along this sequence and this is indicated in the review table.

Where measures align with the GAP regulations these have been cited, although some of these GAP
measures may require more stringent implementation criteria in certain sensitive or high status sites
if they are to be effective e.g. extended closed periods, greater set back distances, reduced fertilizer
application rates. Scenarios where GAP Regulations requirements may be inadequate to protect or
restore water quality in Ireland have been previously identified, and include:

e Elevated Nitrate Concentrations on free-draining soils of the East and Southeast

e Elevated Phosphorus in karst limestone aquifers of Roscommon, Galway, Clare

e FElevated P in areas of heavy gley soils with high P content (Index 4) including Cavan, Clare, Cork,
Galway, Kerry, Leitrim, Limerick, Longford, Tipperary, Monaghan and Roscommon.

e |n sensitive High Status Sites with little capacity for nutrient assimilation.

Most of the measures are designed to address the more intractable problem of diffuse nutrient
losses, but several are also relevant to control of point sources as indicated. The wider benefits
('"Measure also Beneficial for') checked in the review are as per the source literature, although it is
clear that some measures would yield additional benefits that have not been cited. Pollution
swapping is also an issue for some measures and may result in negative effects in environmental
quality domains other than water.

The main pathways (surface water or groundwater pathways) for which the measure is effective are
indicated and whether the measure primarily applies to wet/poorly drained or dry/well drained
scenarios. Drainage scenarios will depend on soil type, subsoil permeability, aquifer type, topography
etc. and range from heavy impermeable gleys to karstified areas.

Effectiveness of mitigation measures has been cited as reported in papers or in reviews. However,
many of the studies reported were short-term (3 years or less). Scientific rigour and study conditions
also varied substantially in terms of determinands measured, soil type and conditions, vegetation and
crop types, seasonality, climate, duration, scale, methodology and specific design of mitigation.
Reported effectiveness therefore also varied very substantially, and values cited herein are not an
exhaustive listing of results and do not represent the full range reported in the literature reviewed.
Figures cited merely give an indication of representative ranges of measure performance under the
study conditions.

Given the pressure on natural resources and strategies for increased agricultural output, it is essential
that farmers improve environmental performance.

Climate change will exacerbate many of the problems to be confronted and farmers will also have to
adapt to such challenges. Improved sustainability must be achieved by the combined and
complementary effects of adaptation and mitigation measures where required. However, farmers
need to be convinced of the effectiveness of measures and the value of their implementation.
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Farming practices are not always based simply on commercial (or environmental) considerations.
Cultural and social factors may dictate behaviour. This may result in resistance to measures uptake or
modification to their design and location, even in circumstances where financial benefits may accrue.
Therefore, comments on acceptability and constraints on measures uptake have been included.

Supportive measures specifically aimed at education, involvement, and advisory services are vital to
promote willingness to participate and facilitate implementation of measures. Although,
implementation of some measures may entail such significant losses of income that they will only be
acceptable with inducements or financial compensation, or through statutory imposition, yet many of
the measures offer low cost, common sense solutions to water pollution issues. Denial of cause and
effect relationships, lack of confidence in outcomes of measures, and degree of environmental
investedness of farmers are obstacles to implementation that must be addressed.

The last column in the review table tries to give a thumbnail outline of the salient features of
individual measures. Measures dealing with similar topics are grouped in each section, and a
summary of grouped measures is also provided.

It is important to note that to achieve maximum effect, appropriate measures should be applied in
seqguence, the 'treatment train' option. The sequence of source-mobilisation-pathway-receptor
provides a priority cascade of controls that address pollution risk at the earliest possible stage, and
choosing measures with multiple benefits maximises environmental gains and cost effectiveness.

Tony McNally

May 2017



Abbreviations

Al

BAT

cw

DRP

FYM

GW

HNV

Incidental Losses

NI

NMP

Pm

PP

Residual Transfers

Sed
SMP
STP
SW
TP

Review of potential local measures for mitigating farm impacts in catchments

Aluminium

Best Available Technology

Constructed Wetlands

Dissolved Reactive Phosphorus

Farmyard manure

Groundwater

High Nature Value

Losses derived more directly from recently applied organic
or inorganic fertilisers (cf Residual Transfers)

Nitrification Inhibitor

Nutrient Management Plan

Morgan's Phosphorus

Particulate Phosphorus

Losses of soil nutrient stores that were not utilised by the
crop (cf. Incidental Losses)

Sediment

Soil Management Plan

Soil Test Phosphorus

Surface Water

Total Phosphorus
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Review of potential local measures for mitigating farm impacts in catchments

GAP Summary

MEASURE

GAP REF.

CATEGORY

Take all steps to minimise soiled water produced in a farmyard.

5(1)

Ensure that rainwater from roofs and clean yards and water flowing from higher
ground onto a farmyard is diverted without contamination to a clean water outfall and
is not allowed to enter soiled yards or storage areas for soiled water. Ensure rainwater
gutters and downpipes are maintained in good working condition.

5(2) (2)(b)

There shall be no runoff of soiled water from farm roads to any waters from 1 January
2021

18 (20)

There shall be no direct runoff of soiled waters resulting from poaching to any waters

18 (21)

SOILED WATER

All slurry, soiled water, effluents, farmyard manure etc. produced in a building or yard,
shall be collected and held in a manner that prevents run-off or seepage, directly or
indirectly, to groundwaters or surface waters.

6(1)

The occupier of a holding shall not cause or permit slurry, soiled water, effluents,
farmyard manure etc., to enter waters.

6(2)

COLLECTION AND HOLDING

All storage facilities (including out-wintering pads, earthen-lined stores, and integrated
constrcuted wetlands) for slurry, soiled water, effluents, farmyard manure etc. shall be
maintained and managed in good condition.

7(1) 3)(4)

New storage facilities shall be designed, sited, constructed, maintained and managed
to prevent run-off or seepage into groundwaters or surface water, and comply with
construction specifications of DAFM.

7(2) (2)(b)

PROVISION AND MANAGEMENT OF STORAGE

The capacity of storage facilities for livestock manure and other organic fertilisers,
soiled water and effluent from dungsteads, farmyard manure pits and silage pits shall
be adequate to provide for storage for such a period as to comply with these
Regulations and to avoid water pollution.

8 (1)(3)(4); 9;
10; 11; 12;
13; 14

10

An occupier shall have due regard to the storage capacity which may be required
during periods of adverse weather conditions. The application to land of livestock
manure or soiled water is precluded.

8(2)

11

The capacity of facilities for the storage of effluent produced by ensiled forage and
other crops shall equal or exceed the capacity specified in Table 5 of Schedule 2, and
for soiled water being shall equal or exceed the capacity required to store all soiled
water likely to arise on the holding during a period of 15 days

9(a)©

12

The capacity of facilities for storage of livestock manure may be less than that
specified in Article 10, 11, 12 or 13, as appropriate, in the case of a holding where the
occupier has a contract providing exclusive access to adequate alternative storage
capacity located outside the holding, or for access to a treatment facility for livestock
manure, or a contract for the transfer of the manure. Storage capacity may also be
less in certain cases where deer, goats, sheep and livestock (other than diary cows)
are outwintered subject to specified maximum stocking rates and other conditions.

141 @ ©)
4

CAPACITY OF STORAGE

13

The amount of fertiliser applied to promote the growth of a crop or grassland shall not
exceed that specified in the Regulations.

15; 16

NUTRIENT MANAGEMENT - CROPS &

GRASSLANDS

14

Chemical fertiliser shall not be applied to land within 2m of any surface waters.

17(1)

15

Organic fertiliser or soiled water shall not be applied to land within 200m of an
abstraction point supplying 100m3 or more of water per day or serving 500 or more
persons; 100m for schemes supplying 10m3 or more or serving 50 or more; 25m of
any abstraction of water for human consumption; 20m of lake shoreline, or a turlough
likely to flood; 15m of exposed cavernous or karstified limestone features; 5m of any
surface water (not a lake), or 10m where slopes are >10%, or for 2 weeks preceding
and following the periods specified in Schedule 4.

17(2)

16

Alternative landspreading setback distances may be set by the Local Authority or Irish
Water on the basis of technical and risk assessments and prior assessments.

17 (3)-(7)

17

Organic fertiliser or soiled water shall not be applied to land within 10m of any surface
waters where the land has an average incline greater than 10% towards the water

17 (12)

18

Where farmyard manure is held in a field prior to landspreading it shall be held in a
compact heap and shall not be placed within 250m of an abstraction point supplying
10m3 or more of water per day or serving 50 or more persons; 50m of any other
abstraction source; 20m of a lake shoreline or turlough likely to flood; 50m of exposed
cavernous or karstified limestone features (such as swallow-holes and collapse
features); 20m of other surface waters (other than a lake).

17 (13)

19

Farmyard manure shall not be held in a field at any time during the periods specified in
Schedule 4.

17(14)

20

Silage bales shall not be stored outside of farmyards within 20m of waters or a
drinking water abstraction point in the absence of adequate facilities for the collection
and storage of any effluent arising.

17(15)

21

No cultivation shall take place within 2m of a watercourse identified on the OSI
1:10560 map except in the case of grassland establishment or the sowing of grass
crops.

17(16)

22

Supplementary feeding points shall not be located within 20m of waters and shall not
be located on bare rock.

17(17)

23

On holdings with stocking rates of 170kgs of nitrogen or more: bovines shall not be
allowed ot drink directly from water from 1 January 2021; Where bovines have direct
access to water, a fence at least 1.5m from the waters edge shall be installed by 1
January 2021;Livestock can be moved to isolated land parcels across a watercourse if
both sides are fenced; Supplementary drinking water points must be at least 20m from
watercourses by 1 January 2021.

17 (18) (19)

SETBACK DISTANCES
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MEASURE

GAP REF.

CATEGORY

24

Livestock manure, other organic fertilisers, effluents, soiled water and chemical
fertilisers shall be applied to land in as accurate and uniform a manner as is practically
possible.

18(1)

25

Organic and chemical fertilisers or soiled water shall not be applied to

land in any of the following circumstances—

(a) the land is waterlogged;

(b) the land is flooded or likely to flood;

(c) the land is snow-covered or frozen;

(d) heavy rain is forecast by Met Eireann within 48 hours, or

(e) the ground slopes steeply and there is a risk of water pollution having regard to
factors such as surface runoff pathways, the presence of land drains, the absence of
hedgerows to mitigate surface flow, soil condition and ground cover.

18(2)(3)

26

(4) Organic fertilisers or soiled water shall not be applied to land—

(a) by use of an umbilical system with an upward-facing splashplate,

(b) by use of a tanker with an upward-facing splashplate,

(c) by use of a sludge irrigator mounted on a tanker, or

(d) from a road or passageway adjacent to the land irrespective of whether or not the
road or passageway is within or outside the curtilage of the holding.

18(4)

27

Soiled water shall not be applied to land—

(a) in quantities which exceed in any period of 42 days a total quantity of 50,000 litres
per hectare, or

(b) by irrigation at a rate exceeding 5 mm per hour.

18(5)

28

In an area which is identified on maps compiled by the Geological Survey of Ireland as
“Extreme Vulnerability Areas on Karst Limestone Aquifers”, soiled water shall not be
applied to land—

(a) in quantities which exceed in any period of 42 days a total quantity of 25,000 litres
per hectare, or

(b) by irrigation at a rate exceeding 3 mm per hour unless the land has a consistent
minimum thickness of 1m of soil and subsoil combined.

18(6)

MANNER OF APPLICATION

29

Application of fertiliser to land is prohibited during the periods specified in Schedule 4
(Closed Periods).

19(1)

30

Closed periods do not apply in relation to the application to land of soiled water, or
chemical fertilisers to meet the crop requirements of Autumn-planted cabbage or of
crops grown under permanent cover, or fertilisers whose application rate or usage rate
is less than 1kg per hectare of available nitrogen or phosphorus.

19(2)

CLOSED PERIODS

31

The amount of livestock manure applied in any year to land on a
holding, together with that deposited to land by livestock, shall not exceed an
amount containing 170 kg of nitrogen per hectare.

20(1)

APPLICATION LIMITS

32

Where arable land is ploughed between 1 July and 30 November the

necessary measures shall be taken to provide for emergence, within 6 weeks of
ploughing, of green cover from a sown crop. A rough surface shall be maintained
prior to a crop being sown in the case of lands ploughed between 1 December
and 15 January.

21(1)

33

Where grassland is ploughed between 1 July and 15 October the necessary
measures shall be taken to provide for emergence by 1 November of green cover
from a sown crop.

21(2)

34

Grassland shall not be ploughed between 16 October and 30 November.

21(3)

35

When a non-selective herbicide is applied to arable land or to grassland in the period
between 1 July and 30 November the necessary measures shall be taken to provide
for the emergence within 6 weeks of the application, of green cover from a sown crop
or from natural regeneration.

21(4)

36

Where green cover is provided for in compliance with this Article, the
cover shall not be removed by ploughing or by the use of a non-selective herbicide
before 1 December unless a crop is sown within two weeks of its removal.

21(5)

CULTIVATION AND GREEN COVER

27




Review of potential local measures for mitigating farm impacts in catchments

References

1 Somma, F. (ed) (2013). River Basin Network on Water Framework Directive and
Agriculture: Practical experience and knowledge exchange in support of the WFD
implementation (2010-2012). JRC Scientific and Policy Reports. European Union 260pp.

2 Schoumans, O.F. (ed.) (2011) Mitigation options for reducing nutrient emissions from
agriculture. A study amongst European Member States of COST action 869. Alterra Report
2141. Alterra Wageningen 144pp.

3 Newell Price, J.P., Harris, D., Taylor, M., Williams, J.R., Anthony, S.G., Duethmann, D.,
Gooday, R.D., Lord, E.I. and Chambers, B.J., Chadwick, D.R. and Misselbrook, T.H. (2011). An
Inventory of Mitigation Methods and Guide to their Effects on Diffuse Water Pollution,
Greenhouse Gas Emissions and Ammonia Emissions from Agriculture. Prepared as part of
Defra Project WQO106. 158pp.

4 Ockenden, M.C,, Deasy, C., Quinton, J.N., Surridge, B., and Stoate, C.. J.Env. Man. (2014)
Keeping agricultural soil out of rivers: Evidence of sediment and nutrient accumulation within
field wetlands in the UK. J. Env. Management (135), 54-62.

5 Anon. (2012) Review of phosphorus pollution in Anglian River Basin District.
Environment Agency

6 Burke, S. (2011) A Synthesis of Diffuse Pollution Research in England and Wales funded
by Defra and EA. Prepared as part of Defra Project WQ0218, 29pp.

7 Brennan, R.B., Fenton, O., Rodgers, M., and Healy, M.G. (2011) Evaluation of chemical
amendments to control phosphorus losses from dairy slurry. Soil Use and Management 27(2):
238-246.

8 Fenton, O., Healy, M.G., and Rodgers, M. (2008) Preliminary steps in the location of a
farm-scale groundwater remediation system. Biol. And Env.- Proc. Royal Ir. Acad. 108(4), 52-58.

9 Biggs J, Stoate S, Williams P, Brown C, Casey A, Davies S, Grijalvo Diego |, Hawczak A,
Kizuka T, McGoff E and Szczur J (2014). Water Friendly Farming. Results and practical
implications of the first 3 years of the programme. Freshwater Habitats Trust, Oxford, and Game
& Wildlife Conservation Trust, Fordingbridge. 83pp.

10 Forbes, H., Ball, K. and Mclay, F., (2015). Natural Flood Management Handbook. SEPA
137pp.

1 Nisbet, T., Silgram, M., Shah, N., Morrow, K., and Broadmeadow, S. (2011). Woodland
for Water: Woodland measures for meeting Water Framework Directive objectives. Forest
Research Monograph, 4, Forest Research, Surrey, 156pp.

28



Review of potential local measures for mitigating farm impacts in catchments

12 "Lord, E., Shepherd, M., Silgram, M., Goodlass, G., Gooday, R., Anthony, S.G., Davison, P.
& Hodgkinson, R. (2007) Investigating the effectiveness of NVZ Action Programme measures:
Development of a strategy for England. Report for Defra Project No. NIT18 DEFRA Nit18.
ADAS. 106pp."

13 Cuttle, S.P., Macleod, C.J.A., Chadwick, D.R., Newell-Price, P., Harris, D., Shepherd, M.A,,
Chambers, B.J., Humphrey, R., Scholefield, D. & Haygarth, P. M. (2007) An Inventory of Methods
to Control Diffuse Water Pollution from Agriculture (DWPA) User Manual. Prepared as part of
Defra Project ES0203. IGER ADAS. 113pp.

14 Anonymous (2014) Minding our Watercourses. Countryside Management Series 8.
Teagasc & IFI.

15 Anon. (2009) Protecting our Water, Soil and Air. A code of Good Agricultural Practice
for farmers, growers and land managers. DEFRA, 118pp.

16 Ni Chathain, B., Moorkens, E. And Irvine, K. (2012) Management Strategies for the
protection of High Status water bodies. (2010-W-DS-3) EPA STRIVE Report Series No. 99. EPA,

M5pp.

17 Anon. (2007) Diffuse nitrate pollution from agriculture - strategies for reducing nitrate
leaching. DEFRA

18 Byrne, P., Doody, D., Cockerill, C., Carton, O., O'Kane, C., and Schulte, R. (2008) Lough
Melvin Nutrient Reduction Programme. Strand 2 Technical Report. Teagasc, QUB, IFl, 127pp.

19 Fogg, P., King, J.A., Shepherd, M. & Clemence, B. (2005) A review of ‘Soft Engineering’
techniques for on-farm bioremediation of diffuse and point sources of pollution. ADAS, 87pp

20 "Fenton et al (2011) Agricultural Dairy Wastewaters. in Waste Water - Evaluation and
Management. Edited by Fernando Sebastian Garcia Einschlag. InTech, 482 pp."

21 Anon. (2014) Developing the evidence base on riparian buffer strips and other options
for sediment loss from agriculture. DEFRA.

22 Brennan, R.B., Fenton, O., Rodgers, M., Healy, M.G. 2011. Evaluation of chemical
amendments to control phosphorus losses from dairy slurry. Soil Use and Management 27(2):
238-246.

23 Anon. (2014) Food Harvest 2020. Environmental Analysis Report. Final Report January
2014. DAFM, 462pp.

29



Review of potential local measures for mitigating farm impacts in catchments

24 Jahangir, M. M. R, Fenton, O., Gill, L., Mdiller, C,, Johnston, P., and Richards, K. G. (2014)
Carbon and nitrogen dynamics and greenhouse gases emissions in constructed wetlands: a
review. Hydrol. Earth Syst. Sci. Discuss., 11, 7615-7657.

25 Lord, E. I. And Mitchell, R. D. J. (1998) Effect of nitrogen inputs to cereals on nitrate
leaching from sandy soils. Soil Use and Management 14, 78-83.

26 Withers, P. J. A, Hodgkinson, R. A., Bates, A, Withers, C. M. (2006) Some effects of
tramlines on surface runoff, sediment and phosphorus mobilization on an erosion-prone soil.
Soil Use and Management 22(3), 245-255.

27 Impact of cattle on soil physical properties and nutrient concentration in overland flow
from pasture in Ireland. | Kurz, C O'Reilly, H Tunney, D Bourke. Agriculture, Ecosystems and
Environment 113, 378-390.

28 Kay, P., Edwards, A.C., Foulger, M. (2009) A review of the efficacy of contemporary
agricultural stewardship measures for ameliorating water pollution problems of key concern to
the UK water industry. Agricultural Systems (99), 67-75.

29 Stoate, C, Baldi, A., Beja, P, Boatman, N.D., Herzon, I, Van Doorn, A., De Snoo, G.R,,
Rakosy, L., Ramwell, C. (2009) Ecological impacts of early 21st century agricultural change in
Europe - A review. J. Env. Management (91), 22-46.

30 Ockenden, M.C,, Deasy, C., Quinton, J.N., Surridge, B., Stoate, C. (2014) Keeping
agricultural soil out of rivers: Evidence of sediment and nutrient accumulation within field
wetlands in the UK. J. Env. Management (135), 54-62.

31 Anon. (2013) The value of on-farm interventions for improving water quality. What is
the evidence? DEFRA

32 Fenton, O., Healy, M.G., Brennan, R.B., Serrenho, A.J., Lalor, S.T.J., O hUallachain, D., and
Richards, K.G. (2011) Agricultural Dairy Wastewaters. In: Waste Water - Evaluation and
Management. Edited by Fernando Sebastian Garcia Einschlag, InTech 482 pp.

33 lbrahima, T.G., Fentona, O., Richards, K.G., Fealy, R.M. and Healy, M.G. (2013) Spatial
and temporal variations of nutrient loads in overland flow and subsurface drainage from a
marginal land site in south-east Ireland. Biol. and Env. Royal Ir. Acad. Vol. 113B, No. 2, 169-186.

34 M. Shore, P. Jordan, P.E. Mellander, M. Kelly-Quinn, J.T. Sims, H. Waterhouse, A.R.
Melland. Phosphorus source risk of ditch sediments in Irish catchments. Teagasc, Agricultural
Catchments Programme, Wexford, Ireland

35 Shore, M. (2015) A ditch classification system for phosphorus management. Catchment
Science into Policy, Portlaoise, March 13th 2015.

30



Review of potential local measures for mitigating farm impacts in catchments

37 Regan, J.T., Fenton, O., Daly, K., Grant, J., Wall, D.P., Healy, M.G. (2014) Effects of

Overland Flow on Critical Soil Test Phosphorus Thresholds in Tillage Soils. Water Air Soil Pollut.

(2014) 225:2044, 13PP.

38 Wilkinson, M.E., Quinn, P.F.,, Benson, I. and Welton, P. (2010) Runoff management:
Mitigation measures for disconnecting flow pathways in the Belford Burn catchment to reduce

flood risk. BHS Third International Symposium, Managing Consequences of a Changing Global

Environment, Newcastle 2010. British Hydrological Soc., 6pp.

39 Shore, M., Jordan, P., Mellander, P.E., Kelly-Quinn, M., Daly, K., Sims, J.T., Wall, D.P.,
Melland, AR. (2015) Characterisation of agricultural drainage ditch sediments along the
phosphorus transfer continuum in two contrasting headwater catchments. J. of Soils &
Sediments 16:1643-1654.

40 Daly, K. and Styles, D. (2005) Eutrophication from Agricultural Sources — Phosphorus
Chemistry of Mineral and Peat Soils in Ireland (2000-LS-2.1.1b-M2). Final Report Prepared for
the Environmental Protection Agency by Teagasc, Johnstown Castle, Wexford. EPA, 19pp.

31






	AG MEASURES_TMcNallyFinal



