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Value of your
Slurry

Aveen McMullan, Senior Technologist




Nutrient content of slurry:

* Slurry a valuable resource not a waste

* Source of Nitrogen, Phosphate, Potash & other
nutrients

* Factors affecting nutrient content of slurry

www.cafre.ac.uk



Dry matter — available nutrients

kg/m3 (units/1000 gallons)

2 0.6 (6) 0.6 (5) 1.5 (13)
6 1.0 (9) 1.2 (11) 2.3(20) |
10 1.4(12) 1.8 (16) 3.0 (26)

www.cafre.ac.uk



Time & method of application

Available Nitrogen

Summer
* Dribble bar/trailing shoe
0.8 kg/m3 (7 units/1000 gallons)

LY
TS

Spring fé
 Dribble bar/trailing shoe
1.0 kg/m3 (9 units/1000 gallons)

» Splash plate » Splash Plate
0.9 kg/m3 (8 units/1000 gallons) 0.7 kg/m3 (6 units/1000 gallons)

www.cafre.ac.uk



P Index

Available Phosphate

PIndex 0 or1 P Index 2- or above

0.6 kg/m? (5 units/1000 gallons) 1.2 kg/m3 (10 units/1000 gallons)

www.cafre.ac.uk



Nutrient Value of Manures

Cattle Slurry 6%DM Pig Slurry 4%DM Cattle Farmyard Manure 25%DM
*11m3/ha (1000gal/ac) *11m3/ha (1000gal/ac) 2.5t/ha (1t/ac)

1.5kg
N o
8kg i
P205
- | | 21k
11kg | | 13kg 25kg 22kg | | 17kg || 22kg_ KO
N P205 Kzo perlha N 275 | | Kzo perha —pérha_
Equivalent bagged fertiliser units/ac
9: 11 : 20 17 : 13 : 17 1.2 6

Applied in Spring, to P index 2- soil, *using LESSE



Slurry testing

e Sampling kits available at DAERA Direct offices
* Take samples with care

* Following agitation

* January — March



Slurry Analysis Comparison

Standard Figures versus CAFRE Dairy Centre & BDG Slurry Samples

| .
0

Percentage Dry matter Available N calculated at 40% Available Phosphorus at index 2 or greater Available Potassium

M Standard figure 6% DM CAFRE Dairy Store @25 BDG Samples



NOW Valuable IS your siurryr

Example: Cattle slurry, 6% Dry Matter

First cut silage nutrient requirements

Crop 3000 Balance Crop Potash | 3000 Balance
Phosphate (P) |gallons/ac |afterslurry |(K) gallons/ac |after slurry

requirement supplies application |requirement |supplies application

kg/ha
20 50 110 95 15
40 15 80 95 0
40 0 60 95 0
40 0 30 95 0

Note: the availability of Phosphorus at Index 1 vs Index 2-

Maintaining soils at the optimum index means that the full requirement of the crop is supplied by slurry and no further
chemical fertiliser is required, The above figures assume an optimum pH



Nutrient management planning
Putting it into practice

Rachel Megarrell, Beef & Sheep Adviser, CAFRE
Joe Casey, Agriculture Technologist, CAFRE




What is nutrient management planning?

Balancing...

Nutrients supplied to the crop V' Nutrients Required by the crop

Nutrients In\ Nutrients out

Organic
Manure

80il PH Important
Identify a lime
requirement




The steps of nutrient management planning:

St P 1

Soill analysis

Step 6 Step J
Accurate Correct

application pH
S1X steps to
managing
nutrients
Tnl:i up Opﬁrhise
vith fertiliser index

Apply slufi'l*:sr;’manure

Why Nutrient management plan?
-Maximise slurry efficiency.

-Save money on chemical —fertiliser.
-Increase crop yield, and quality.
-Improve soil fertility.

-Improve water quality - less potential for
loss from excess nutrients

-Improved air quality .

-Comply with legislation.



Soil Nutrient health scheme (SNHS)

a

Measured Concentrations :
Indices
mg/L %
Sample ID Field ID MEA Olsen P Oxalate P K s Mg Ca SOoM pH P K S Mg Env Codes
0.31 415 399.0 14.3 218.0 1977.0 G
0.12 61.6 4230 109 224.0 1531.0 G
0.38 11.8 223.0 114 216.0 1369.0 G
2.68 14.4 263.0 8.6 120.0 1358.0 G

DAERA funded Soil sampling scheme.
Colour coded soil results and maps - pH, P, K, S.
Mg, Ca, SOM including fertiliser

recommendations. Join SNHS online training

Run off risk maps — LiDAR www.cafre.ac.uk/snhs-training §
. . . . [l Crop Nutrient Calculator i

SOII Nutrlent Health SCheme tralnlng: Helps you to comply with nutrient limit requirements and draw up a nutrient

management plan (NMP) for your farm

Understanding your soil analysis and how to create
. DAERA Online Services | Department of =%
NUtrlent Management Plan- Agriculture, Environment and Rural Affairs '

Decision support tool — informing decisions. [fac 0 0 g0t )



http://www.cafre.ac.uk/snhs-training
https://www.daera-ni.gov.uk/services/daera-online-services
https://www.daera-ni.gov.uk/services/daera-online-services
https://www.daera-ni.gov.uk/services/daera-online-services

Measured Concentrations

Indices
S % ndi
Sample ID Field ID MEA Olsen P Oxalate P K S Mg Ca pH P K s Mg Env Codes
61.6 423.0 10.9 2240 1531.0 ---- G
S
Last Crop: Grass high input (over 250kg N/ha)
Next Crop: Silage 68-70D Silage [3 cut(s)]
310571113113 s
. y 0\ \’ ‘;') 90
Silage Cut 1 / 5,, v
f SR39711 2
3057‘}"8”’ }E": s‘b fmsmwu Bl05TI11812
Nitrogen (N) Phosphate (P,0,) Potash (K,0) ‘;"/ Wy - A &\ 7

Total Crop Requirement:

120.00 kg/ha (96.00 units/acre)

0.00 kg/ha (0.00 units/acre)

0.00 kg/ha (0.00 units/acre)

Organic Manure Nutrients:

0.00 kg/ha (0.00 units/acre)

0.00 kg/ha (0.00 units/acre)

0.00 kg/ha (0.00 units/acre)

Fertiliser Nutrients:

115.00 kg/ha (92.00 units/acre)

0.00 kg/ha (0.00 units/acre)

0.00 kg/ha (0.00 units/acre)

Nutrients to be Supplied:

- 5 kg/ha (- 4 units/acre)

0 kg/ha ( 0 units/acre)

0 kg/ha ( 0 units/acre)

®
@
5

21057418(17

(undersupplied)

Organic Manure to be Applied
No organic manure specified

Fertiliser to be Applied
‘ Quantity of Product Applied
250 kg/ha

Fertiliser Type
4600

LiDAR maps — Areas of nutrient run off

—



Sample ID

Last Crop:
Next Crop:

Silage Cut 1

Field ID

MEA

Olsen P

Measured Concentrations

11.8

Grass high input (over 250kg N/ha)
Silage 68-70D Silage [3 cut(s)]

Nitrogen (N)

Phosphate (P,O)

Oxalate P

mg/L
K S
223.0 114

Potash (K,0)

Total Crop Requirement:

120.00 kg/ha (96.00 units/acre)

70.00 kg/ha (56.00 units/acre)

60.00 kg/ha (48.00 units/acre)

Organic Manure Nutrients:

34.32 kg/ha (27.46 units/acre)

19.80 kg/ha (15.84 units/acre)

74.25 kg/ha (59.40 units/acre)

Fertiliser Nutrients:

82.40 kg/ha (65.92 units/acre)

46.00 kg/ha (36.80 units/acre)

0.00 kg/ha (0.00 units/acre)

Nutrients to be Supplied:

- 3 kg/ha (- 2 units/acre)
(undersupplied)

Organic Manure to be Applied

Manure Type

‘ Volume Applied

- 4 kg/ha (- 3 units/acre)
(undersupplied)

‘ Method of Application

+ 14 kg/ha (+ 11 units/acre)
(oversupplied)

‘When Applied

Indices
%

Ca = Env Codes

oM pH P K S Mg

1369.0

3/057/118/9

Dairy Cow Slurry 6% Dry Matter ‘ 33 m?/ha

Fertiliser to be Applied
Fertiliser Type

Quantity of Product Applied

‘Slurry - Trailing shoe or Band spread ‘ Spring

4600

140 kg/ha

18460

100 kg/ha

Organic Manure

Total Quantity

Dairy Cow Slurry 6% Dry Matter

264 m?® (58080 gallons)

Chemical Fertiliser

Total Quantity

18460

300 kg

4600

2895 kg

LiDAR maps — Areas of nutrient run off
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http://www.cafre.ac.uk/snhs-training

Realtime Water Quality Monitor

Rachel Cassidy, Catchment Scientist, AFBI

@
AGRI-FOOD
& BIOSCIENCES
INSTITUTE



Nutrient Loss to Water

Around 62% of loads of phosphorus to rivers and
lakes in NI come from agricultural sources.

Care in timing and placement of slurry, manure and

fertiliser is essential to minimise the potential for
loss from land to water.

@
AGRI-FOOD
& BIOSCIENCES
INSTITUTE




Steep slopes and soils with impeded drainage are vulnerable to runoff.

Most of our rivers show very rapid responses to rainfall — spate rivers.

6 Closed Closed
| Period Period

River Discharge (m?®/s)
|

=
|

D_ |.I...| |-

@ 1 October 1 January 1 April 1 July 1 October 1 January
afb'l AGRLEOAD. = 2022 2023 2023 2023 2023 2024

INSTITUTE



A rainfall event lasting only a few hours can deliver a large proportion of the total annual
load of phosphorus to rivers and lakes.

* Regular (weekly/monthly) water sampling very rarely captures these events

a4

@
AGRI-FOOD Ulster
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INSTITUTE '




High resolution water quality monitoring shows the link between rainfall and
loss of nutrients (particularly phosphorus).
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Catchment Platform Bankside Infrastructure
. . 2 6
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Stilling wells — level

4 stations (4 —12 km?):

* NAP research since 2016 (UBO3, |
UB15a) o

 Evaluation of EFS Group '
Schemes (Ballinderry BYO1,
UB22a)

Autosampling (for lab analysis)
& in-situ P analyser

2 stations:
Derg & Finn (~380 km?)

2 mobile monitoring units

Pumping and
Telemetry System;
Sondes




High resolution water quality monitoring shows the link between rainfall and
loss of nutrients (particularly phosphorus).
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Rainfall on wet soil can lead to overland
flow/runoff.

In our landscape these are the main pathways by
which nutrients and sediment are transported to
streams, rivers and onward to lakes and the sea.

Taking great care when applying nutrients in these
areas can reduce the potential for loss and help
ensure valuable nutrients remain in the soil for
crop uptake.

@
AGRI-FOOD Ulster
& BIOSCIENCES | University
INSTITUTE ) -




Runoff Risk

Modelling using
LiDAR can identify
these areas in the
landscape

All farms will receive
these as part of SNHS
deliverables

@
AGRI-FOOD
& BIOSCIENCES
INSTITUTE




Water Quality Overview

Sustainability at the heart of a living, working, active landscape valued by everyone.

=—E Northern Ireland An Agency within the Department of
N I L & Environment Agriculture, Environment
www.daera-ni.gov.uk Agency aIld Rural Affall's

www.daera-ni.gov.uk



Water Quality Status in NI

Classification No. of waterbodies

High 2 31% at
Good 138 good or
higher
Moderate 254
Poor 49
Bad 3

Sustainability at the heart of a living, working, active landscape valued by everyone.

=—E Northern Ireland An Agency within the Department of
N I L & A Environment Agriculture, Environment
www.daera-ni.gov.uk Agency aIld Rural Affall's

www.daera-ni.gov.uk



Phosphorus levels in NI Rivers

0.09 - : :

— >50% increase since 2012
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Sustainability at the heart of a living, working, active landscape valued by everyone.
E_E Northern |re|and An Agen.cy within the Department.of
N I L & A Environment Agriculture, Environment
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Phosphorus inputs v Phosphorus in Rivers

kg P/ ha

25

23

21

19

17

15

Total Phosphorus inputs v Soluble Reactive Phosphorus in Rivers 2004 - 2022

0.083

SRP Levels are offset by 1 year
e.g. SRP shown for 2004 is the figure for 2005

2004

0.068
0.067 (066

2005 2006

2007

2008 2009 2010 2011 2012

wwn Total P input

2013 2014 2015 2016 2017

a==SRP level

2018

2019

2020

2021

2022

Average SRP in rivers (mg/l)
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Sustainability at the heart of a living, working, active landscape valued by everyone.

E_E Northern Ireland An Agen.cy within the Department.of
N I L & A Environment Agriculture, Environment
www.daera-ni.gov.uk Agency aIld Rural Affall's
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SRP Status Lough Neagh 2021
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Lough Neagh September 2023

04 00:00 - 2023-09-04 23:59, Sentinel-2 L2A, True color .. P4 00:00 - 2023-09-04 23:59, Sentinel-2 L2A, NDVI

-

: - Magheryas
-
PR

= mmmc«u«mmmmwm EOBr . i A ] b7 .m{m, contains modified Copermicus Sentnel data 2023, "--=: - -

Credit - European Space Agency - ESA

Sustainability at the heart of a living, working, active landscape valued by everyone.

E_E Northern |re|and An Agen.cy within the Department.of
N I L & Environment Agriculture, Environment

www.daera-ni.gov.uk Agency aIld Rural AffaiI'S

www.daera-ni.gov.uk




Key sources of Nutrient Losses

Yards

Field application

Sustainability at the heart of a living, working, active landscape valued by everyone.

=—E Northern Ireland An Agency within the Department of
N I L & A Environment Agriculture, Environment
www.daera-ni.gov.uk Agency aIld Rural Affall's

www.daera-ni.gov.uk


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiXq4ODv_rMAhVHJMAKHVLzCv8QjRwIBw&url=http://allevents.in/royston/landspreading-for-operators/542069082617293&bvm=bv.122676328,d.ZGg&psig=AFQjCNFM0ksepUYPkZ2b4jP5FtU1KbB58A&ust=1464446625220094

Pollution sources on Farm — how do we tackle?

Source

Receptor
Sustainability at the heart of a living, working, active landscape valued by everyone.
=—E Northern Ireland An Agency within the Department of
N L & Environment @ Agriculture, Environment
www.daera-ni.gov.uk Agency aIld Rural Affall's

www.daera-ni.gov.uk


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiXq4ODv_rMAhVHJMAKHVLzCv8QjRwIBw&url=http://allevents.in/royston/landspreading-for-operators/542069082617293&bvm=bv.122676328,d.ZGg&psig=AFQjCNFM0ksepUYPkZ2b4jP5FtU1KbB58A&ust=1464446625220094

Yard and Storm Drainage

Storm drains are for clean water

Where do the storm drains go?

Is there a diverter system in place?

Do sheds / roofs have good gutters?

Sustainability at the heart of a living, working, active landscape valued by everyone.

E_E Northern |re|and An Agen.cy within the Department.of
N I L & A Environment Agriculture, Environment
www.daera-ni.gov.uk Agency aIld Rural Affa]rs

www.daera-ni.gov.uk



Sustainability at the heart of a living, working, active landscape valued by everyone.

Northern Ireland
Environment

An Agency within the Department of

Agriculture, Environment
and Rural Affairs

www.daera-ni.gov.uk




Field application

Sustainability at the heart of a living, working, active landscape valued by everyone.

_—E Northem Ireland An Agency within the Department of
N I L & A Environment Agriculture, Environment
www.daera-ni.gov.uk Agency and Rural Affalrs

www.daera-ni.gov.uk




River bank Poaching

Sustainability at the heart of a living, working, active landscape valued by everyone.

Environment Agriculture, Environment
www.daera-ni.gov.uk Agency aIld Rural Affail's

www.daera-ni.gov.uk

N I =—E Northern Ireland An Agency within the Department of



Take home Message

Less than 1/3 of NI waterbodies are meeting WQ standards
Phosphorus is a key contributor to WQ problems

Good slurry Management helps improve WQ as well as farm finances
SNHS will provide every farm with ability to make a difference

DAERA committed to supporting good slurry management

Sustainability at the heart of a living, working, active landscape valued by everyone.

E_E Northern |re|and An Agerlcy within the Department.of
N I | a A Environment @ Agriculture, Environment
www.daera-ni.gov.uk Agency aIld Rural Affall's

www.daera-ni.gov.uk
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Future Developments in Slurry Processing

E y
! - Pt
. ° EF; 41 ;L‘
& e A i/
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|

Jonathan McFerran
& Gavin McQuaid

Green Growth, DAERA

Department of
Agriculture, Environment

and Rural Affairs

www.daera-ni.gov.uk




Phosphorus surplus in NI

M Deficit
I Surplus

County
uuuuuu

2020 Total
- Manure Volumes
from cattle, pig
and poultry (m3)
<2500
1 2500-5000
“* 5000-10,000

. & = 10,000-20,000
- ™ 20,000
R 4™ .2
£ Ih 2 ;
A Dunclallc

25 5 101520

™™™ iometers | Department of

Agriculture, Environment

and Rural Affairs

www.daera-ni.gov.uk




Consequences of too much Phosphorus

Department of
Agriculture, Environment

and Rural Affairs

www.daera-ni.gov.uk



Small Business Research Initiative (SBRI)
Sustainable Utilisation of Livestock Slurry (SULS)

.o Ve

\s .’)\
_cni
bea(

Focus on developing proof of concepts for management
of excess nutrients from slurry, particularly phosphorus.

Phase 1 - Six successful companies - £100,000 each
February — August 2023. Focused on dairy and pigs

DAERA received detailed reports and proposals from
each of the suppliers

Proposals centred around on-farm separation using
mobile equipment and centralised processing to produce
energy and other products for use in NI and for export.

Department of
Agriculture, Environment

and Rural Affairs

www.daera-ni.gov.uk



Sustainable Utilisation of Slurry (SULS) SBRI successful project locations
1. B9, Portadown (B9 ReCon)
2. Renewables Utd Ltd, Banbridge
3. Centre for Competitiveness, Mid Ulster Centre for Competitiveness (Dale Farm, Tobermore, CEMCOR, RSC)
4. Blakiston Houston Estates, Dundonald
5. Carbon Technologies Ltd, Newtownabbey, Organic Power, Helix 8, Circular Values Holland
6. Natural World Products, Belfast/Lisburn High solids digestate, compost.

[:53]
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Monaghan
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N = 5 Department of
{ @ Agriculture, Environment
and Rural Affairs

‘. ST www.daera-ni.gov.uk



DAERA Small Business Research Initiative — proposed solutions
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MRFW 50 TS
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* On farm separation

* Remove solid fraction
* Feedstock for AD

* Keep liquid fraction

Department of
Agriculture, Environment

and Rural Affairs

www.daera-ni.gov.uk




“Less hassle to spread”  “[ egs slurry stripes after spreading” It's (separation) coming down the line

“Noticed more space” “Easier to mix”

“Sustainable tick box”
“We may not need another slurry store”

i — b A= Less blockages “Easier to spread what was left”

“Fertiliser costs saved”

“No real problems”

“Fantastic” (spreading)

“Dispersed well”
“Mixed well and

" " went out well”
More space

“Not raking fibre back
into the silage clamp”

“Could use remaining liquid in trailing shoe
without blockages and so | could use it!”

Department of

— Agriculture, Environment
mm BH Estates and Rural Affairs

www.daera-ni.gov.uk




Benefits

* More space in your tanks

* Increased flexibility

* Spread when it suits you and when is best
* Slurry more easily spread

* Improve your sustainability

Department of
Agriculture, Environment

and Rural Affairs

www.daera-ni.gov.uk



Next Steps

* We need to do things differently

* DAERA is looking at how to solve slurry issue

* DAERA is moving to next SBRI phase — demonstrator models
* Opportunities for farmers to deal with excess nutrients

* Opportunities for farmers to be part of the solution

Department of
@ Agriculture, Environment
and Rural Affairs

www.daera-ni.gov.uk
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