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Objective:

A To provide an overview of the scientific
evidence behind the proposed measures
in the NAP Consultation

A Phosphorus at Ntlevel T agricultural focus

A Source pressures at catchment level
ggomt sources and the landscapewide
Iffuse source)

A Pathways for transfer to water

A Protecting water requires Source +
Pathway measures in combination




Catchment Research Platforms for
NAP

Fortnightly water quality Colebrooke & Upper
Bann sub-catchments since 1990s (n=26)

nLong term trends in N and P loss relative to
land use, management and climate.

High resolution monitoring at 4 focus
catchments; 3 in Upper Bann (2018 and 1 in

Ballinderry (201824).

n Comparison of derogated and norderogated
catchments.

n Insight to load and concentration changes over
short periods.

n Evaluation of AES measures

2 x High Resolution Mobile Monitoring Units
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Phosphorus - at European Scale
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Assessing the phosphorus cycle in European
agricultural soils: Looking beyond current
national phosphorus budgets

Anno Muntwyler 7 2 8, Panos Panages 7, Stephan Plister °, Emanuele Lugalo 7

Received 2 June 2073, Revised 6 September 7023, Accepted 14 September 2023, Available online 19
Seplember 2023, Version of Record 7 Qelober 2023,

(D what do these dates mean?

Editar: Paula Pereira

M) Gheck for updates

Show less
+ Addto Mendeley o5 Share 99 Cite

httpssffdai ong/10.1016/j scitoleny. 2023167143 2

ModellingP cycling Europavide for 201019

Muntwyler et al. (2024)
https://doi.org/10.1016/).scitotenv.2023.16714:

(NI P Balance ~11 kg P/ha)

P balance
[kg/ha/year] K \
B <=3 \-/

0 250 500 km

150000



https://doi.org/10.1016/j.scitotenv.2023.167143

Imports=9,641t P [ Surplus(soilP)=3,3831 (10.7 kg P/ha) ] Exports=6,257t P

Material Flow Analysisestimates that annually S R ;-- ------- ------- -------------------------- }
there are around 3,400 tonnes of surplus § 33 gs DU :
phosphorus in theough Neagltatchment, § f; g _Z @ j @ i‘}% @ '
predominantly from cattle slurfgephoKUs :- 3" z <

found 10,500 tonnes for NI in 2017.
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Calculated P Balance

Livestock dominated (95%)
26,000 farms, 40 ha average
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8 Lough Neagh rivers FWM TP

93 NI rivers SRP concentration, mg L1

concentration, mg L1
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Soil T P storage

Evidence of the P Surplus accumulating
within the system would be an increase in
soil test P.

7049 fields sampled by AFBI in the EAA Soil .*
Pilot in 2017/18 and repeat sampled in the ,”
Zone 1 SNHS in 2022/23.

Change in
OlsenP

(mg/L)
B 2708--9038
B %07--250
B -249--150

-149 - -10.0

-99--25

-24-25

5.1-100

B 10.1-150

) 0s 0 tomm B 15.1-250
i e s B 25.1-929




Soil T P storage

Evidence of the P Surplus accumulating
within the system would be an increase in
soil test P.

7049 fields sampled by AFBI in the EAA Saill
Pilot in 2017/18 and repeat sampled in the
Zone 1 SNHS in 2022/23.

Find that 62.4% of fields increased in
plant-available P

Overall areaweighted average
increased from 25.6 mg/L to 27.5 mg/L

Area-weighted average pH dropped
from 6.0t0 5.9
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Soil P Excess Affects Water Quality

% Lough Neagh

Ballinde(ry

I

Tlrnaskeaq’ o

Upper Bann

Upper Lough Erme N

0 20

— KilOmetres

Carrying capacity for catchment/farm area
proposed as 13% - 15% for high soil P

Scott et al., 2024
https://doi.org/10.1016/].catena.2024.107964
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Results for 300,000 fields Zone 1 & 2
Source Z P surplus 92 - 95 % of fields sampled

Soils reflect the longterm NIP surplus

SOIL NUTRIENT

Mapping has been altered to preserve farmer anonymity HEAI.TH SGHEME




Action: Improve efficiency at farm level

Surplus to Soll

A Pilot work during 201618 showed very limited & Diffuse P loss

NMP on farmsr habitual practice £ N
o _ Soll
A <10% soil test regularly Water Testing &
Quality NMP

A >40% of SNHS fields soil tested were above
agronomic optimum for P

A ~60% of fields required lime Optimised Use of

ﬂk Manure/ Slurry
Organic P

A Low pHTimpeded plant uptake T reduced Livestock

yields T increased concentrate feed

A Through NMP a proportion of the required P
surplus can be reduced

Concentrate P



Advisory support

Somepositive signs T where limited one-to-
one advice was provided to farmers reductions
in soil P and improvements in pH were

observed. UB03 )
-7.2% reduction in % of

catchment above optimum

Farmers in UB03, UB15a, UB22a received soil
results on 1-2 occasions prior to SNHS (with

maps)
Indications that farmers acted on their results A Change in
and engaged with NMP. e OlsenP
| o (mg/L)
Currently working with CAFRE colleagues to = 2708 - -908
. . . . -90.7 - -25.0
pilot an advisory approach (Themed Groups) in B st
these catchments (NARBMP project). | vl
-2:4 - 25
5.1-100
10.1-15.0
] 15.1-250

| 25.1-929



Advisory support

Across the derogated and norderogated
catchments 13 farms provided data to calculate the
farmgate P, K, N balance

Over the period 20162022 Rbalances were
reduced, mainly cutting chemical P, but also
reducing concentrate.

In 2016 8/13 farms were above optimum for Olsen P
All 8 reduced their soil P over the period, 1 to
optimum.

Farm N Balance (kg/ha)

Livestock Manure N (kg/ha)
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Farms with LMN > 150 kg N have higher farm soif lhdicative of operating at a higher surplus

Working with these farms to improve NMP and reduce thelbalance

Area-weighted Farm Olsen P by N banding
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*Potassium T Zone 2 47% soils have a

Low pH z sub-optimum crop yields K recommendation; Zone 1 29%
‘ **Sulphur T Zone 2 29% soils have a Z
recommendation ; Zone 1 11%

=5.0
<5.3
=5.5
=6.0
<6.2
<6.5
=6.8
<7.3
=8.2

iz

Extensively farmed land or with an environmental classification do not receive lime recommendations SOIL NUTRIENT

Mapping has been altered to preserve farmer anonymity HEAI.TH SBHEME



Nutrient Management Planning @ Cafre Soil Nutrient Health

Scheme Training Awareness

College of Agriculture,

training is essential to help Food & Rural Enterprise
farmerS make the mOSt Of SNHS Helping farmers make best use of their

Soil Health Scheme soil analysisresults

results on their farms. SOi I \\ Utrie nt = ea Ith e

CAFRE have developed Scheme Training : W_:.m |

comprehensive online training and g;mif:m -

face-to-face sessions across NI. S " i

Challenge
Almost entering final year yebnly

~5800 have completed training. The training will help:
Use your soil report and nutrient maps
ACCQSS '[O the Online mapplng * Improve nutrient and carbon management NS
system ~2500 farmers and 400 Crop Nutrient Calculator
agents have accessed (out of e
18,660 farms registered Z1Z3) Bt p i
Risk maps are only online Vet s o yur | 22

mmmm

Farm Survey Number Field Number Next Crop
1/083/069 38A (P2+K2+) Silage 68-700D Suage

SOIL NUTRIENT o mma i
HEALTH SCHEME I I —




A loss-prone landscape

Catchments with high runoff risk & high soil P lose

more to water
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Total Phosphorus

1.8
{ = UB15a Non-Derogated Wet Year
—~ 1.6 7 — UB3 Derogatec ' !
o J
AR
Annual loads to receiving waters = 1= .
8 4
. L =1 %] /
Phosphorus loss is mainly in overland % ) Dry Year
flow during rainfall events (steep vertical & ol /
steps in cumulative graph) € ’
U 0.4+ ‘ ;
L . S = s
In wet years with intense rainfall P loads 02 T8 7 ; f
G]YLLISCG]UILLICI|J|.|J6RD(),|-JILLIG]6OC, T—Herd C Ot———— I S i
01/10/2018 01/10/2019 01/10/2020 01/10/2021 01/10/2022 01/10/2023 01/10/2024
i Cumulative River Discharge
Topography and soil typa CSAs _— 8 Wet Year
UB 15a
. : 8000 1 UB 3
Single storm events can be responsible 7000 -
for large proportions of annual loads
6000 A
Q Dry Year
& 5000
£
54000—
3000 A
2000 A
1000
0 I | I I I | ! I I | | | ! ! I I I I I I I I I I I I | I I I | |

01/10/2018 01/10/2019 01/10/2020 01/10/2021 01/10/2022 01/10/2023 01/10/2024



Impact of high intensity rainfall events

TP Cumulative Load (kg)
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Nitrogen

Higher inputs to catchments result in
higher losses to water.

Sub-surface/groundwater pathways
Weather impacts important:
Dry summer in 2018 (low uptake by

crops in drought + reduced
denitrification) resulted in almost

double load to water in winter 2018/19.

Total Oxidi

Drought Summer 2018

sed Nitrogen (= NitrateN + Nitrite-N)
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The relative importance of soil moisture deficit (SMD), land use intensity and fertiliser spreading
regulations for stream water quality in the 6 weeks from 18t February

A b Upper Bann

55.0°N

Fortnightly stream water samples were collected
over 20092023 in24 agricultural sub-catchments of
Colebrooke and Upper Bann rivers.

54.5°N

For the 6 weeks after end of the closed period:
February Bt T March 15"

0 10 20km {2
—

8.0"W T.0TW 6.0°W

Random Forest Regression models were developed )
egend

to predict baseline stream water total phosphorus + Meteorological monitoring stations
(TP), soluble reactive phosphorus (SRP) and total ® Stream water quality monitoring points
. . . . I Study catchments
oxidised nitrogen (TON) concentrations. ] Monitored sub-catchments
Streams
[ Lakes

Availableonline: Fresneet al. (2025) https://doi.org/10.1016/].jenvman.2025.124704
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Difficult to prevent
losses of applied
nutrients, sediment
and soil P

Brian Wallace, AFBI




Yellow Weather Warnings for Rain 1T simple information system to provide
a warning when widespread heavy rainfall is forecast, and conditions are
cUt eROgCHGUIWnY!I W dGel | !

Met Office
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Median: 15 mm
Mean: 19 mm

Only 3 occasions where majority of stations had
no rainfall (all in summer)

NO DATA

. No Rainfall




% of TP Load During Rain Warning Period
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1.38 kg P/ha 2018-2019 2019-2020 2020-2021 2021-2022 2022-2023

5-40% of TP load (tFebT 15" October)

transferred during Weather Warning

2021 2022

0.68 kg P/ha *Only a fraction of this likely to be
slurry/manure




