ACTIVITY 2.3

“Developing joined up guidance for
good nitrogen management”

Activity leads Oene Oenema & Will Brownlie
Wiki page link: https://wiki.ceh.ac.uk/x/14_tGw
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AGENDA

« 13:00 - 13:15 - Group introductions
« 13:15-13:30 - Overview to activity 2.3

« 13:30 - 15:00 - Breakout group session
« 15:00 - 15:15 - Coffee

e 15:15 - 16:30 - Groups report back and discuss
« 16:30 - 17:00 - Next steps/agreements/timelines
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Project Management Board
(PMB)

Project Partners Assembly

Project Coordination Unit

Stakeholder & Policy
Advisory Group
(SPAG)

Other Users
(Internat. & nat. policy,
business, CSOs, public )

Component 1
Tools for understanding &
managing the global N cycle
Baron / van Grinsven

Component 2
Quantification of N flows,
threats & benefits
De Vries / Ometto

Component 3
Regional demonstration of
Full Nitrogen Approach
Sutton / Masso

Component 4
Awareness raising and
knowledge sharing
Howard

Activity 1.1
Development of N
system indicators

Activity 2.1
Quantifying N flows, threats and benefits
at global and regional scales

Activity 3.1
Design methodology & conduct demos
on regional N, assessments

Activity 4.1
Establishment and operation of INMS
communications hub

Winiwarter / Clark De Vries / Boyer Sutton / Raghuram Howard / Bealey

] ] | |

Activity 1.2 Activity 2.2 Demonstrations included: Activity 4.2
Development of N threat assessment Preparation of global assessment of N Case 1: DeVe!OPing wsis W'Itf_l B N. INMS training, diffusion & international
methodology fluxes, pathways & impacts South Asia, East Asia, Latin America relations, inc. N footprinting
: — o . Case 2: Developing areas with insufficient N,.
Baron / Shibata i Howard
- East Africa I
— " ' Case 3: Regions with transition economies. T

Activity 1.3 Activity 2.3 Fast Europe Activities 4.3-4.4

Development of methodology for
N fluxes and distribution
Bealey / Hicks

Integrating methods, measures & good
practices to address N, issues
Oenema / Brownlie

Case & Developed areas with excess N,.
West Europe [using regional co-finance]

Activity 1.4
Development of approaches for N
threat-benefit valuation
Van Grinsven / Gu

Future N storylines & scenarios with
management/ mitigation options & CBA
Winiwarter / Kanter

Support to internat. policy frameworks
& development of long-term strategy
Sutton / Cox

Activity 3.2
Workshop to synthesize outcomes from
demonstration activities
Raghuram / Sutton

Activity 4.5
Harmonization, publication & dissemin.
of guidance docs. across components
Howard

Activity 1.5
Flux-impact path models for assessment,
scenarios & strategy evaluation
de Vries / Winiwarter

Activity 2.5
Collation & synthesis of experience &
measures adopted by GEF and others
Walker / TBC

Activity 3.3
Building consensus on benchmarking N
indicators for different regions
Oenema / Masso

Activities 4.6-4.9
Provision of support to IW-LEARN
& engagement with GEF & STAP
Howard

Activity 1.6
Examination of the barriers achieving to
better N management
Masso / Cordovil

Activity 3.4
Demonstrating benefits of joined up
regional N management
Sutton / Howard
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Component 2

Quantification of N
flows, threats &
benefits

Activity 2.3
Integrating methods, measures
& good practices to address
issues of excess & insufficient N,

Existing docs on
N methods and
practices inc
GEF/UNEP GNC
project
database plus
lessons from C3

Output 2.3
Consolidation of methods and
good practices to address issues
of excess and insufficient N,

Task2.3.1
Preparation of documents on
state of the art for N good

‘| practices (N form. N effects etc)

Task Output 2.3.1
Background documents

produced & available for
workshop input

Task 2.3.2
Workshop to link methods &
good practices for N effects
(food, water, air, climate etc)

Task Output 2.3.2
Basis for developing guidance

Task 2.3.3
Publishing of revised papers
and preparation of synthetic

guidance document

linking N forms & issues, high-

Iighting most promising options

Task Output 2.3.3
Workshop report, with

guidance doc synthesized
for wide review

Task 2.3.4
Peer and Stakeholder review of
Synthetic N guidance document

Task Output 2.3.4

Text of consolidated guidance
document finalized

L

Task 2.3.5
Publishing of synthesis doc &
updating of practice database

Task Output 2.3.5
Consolidated methods/practice

report & database published

L
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Guidance on

NTREGRATING

NITROGEN MANAGEMENT
MEASURES
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Why do we need

NTREGRATION

OF NITROGEN MANAGEMENT
MEASURES?




In order to get the benefits of measures to reduce
nitrogen loss you either need to put less N in or get more
N products out

¥ INMS



Reducing N leaks, may cause
pollution swapping IF output
remains the same

¥ INMS



Reducing N leaks, and
INCREASING N output will reduce
scale of N leaks

¥ INMS



A system with no leaks:
INPUT = OUTPUT

¥ INMS



Perhaps what we are aiming foris a
system with no leaks:

INPUT = OUTPUT where the size of
flows within the whole system is also
reduced

¥ INMS
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the

N I T R OGE N
MEASURES DATABASE

The INMS ‘Nitrogen Measures Database’ will be a web-based database cataloguing the information needed to
compare and contrast ‘measures that address issues of excess and insufficient reactive nitrogen’.

All measures that reduce wasteful nitrogen losses to the environment
(full measures catalogue)

Measures that will reduce wasteful nitrogen losses to the environment by
improving nitrogen use efficiency
(subset of the full measures catalogue)
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A Dashboard Content Structure Appearance People Modules Configuration Reports Help

Hello wilown

ADD CONTENT FIND CONTENT

HOME ABOUT NEWS AND EVENTS OUR PROJECT REGIONAL DEMOS INMS PARTNERSHIP GET INVOLVED

Home

Nifrogen
All
Ammonia (NH3)
Nitrogen Dioxide (NO2)
Nitrogen Oxide (NOx)

Nitrous Oxide (N20) lowenng crude protem "Tight" lid, roof or tent
of ruminant diefs sfructure
Region
All
East Africa
East Asia

Eastern Europe
Latin America
North America

Absorphon or adsorption Manure belts No more cars Decreasing surfoce area

South Asia

Western Europe by bedding fouled by manure
Sector

All

Agriculture (arable)

Agriculture (livestock)
Agriculture (mixed)
Farm (arable)

Farm (livestock)

Farm (mixed)

Food Industrv

INMS




Criteria used to search through data records contained within the
nitrogen measures database (suggested content)

Search Criteria Options provided (in drop-down menus)
1 Aim of measure 1) Reducing N nitrogen losses,
2) Increase N use efficiency
2 Nitrogen Species 1) NH3
2) NO2
3) NO,
4) N,O
5)  NH,NO,
6) N,
3 Geographic Region 1) Latin America
2) Africa

3) East Asia

4) South Asia

5) West Europe

6) East Europe

7) USA and Canada

8) Oceania
4 Sector 1. Industry
2.  Agriculture to produce crops
3. Agriculture for livestock production
4. Water resource management
5. Society
6. Urban Infrastructure
5 Sector Category 1) Livestock feeding strategies
2) Animal housing techniques
3) Manure storage techniques




The nitrogen
measures database
will include a ‘data
record’ for each
‘measure’,
containing
information
gathered from
sources including
existing guidance
documents and
expert opinion.

Grooved flooring in cattle housing

Principle of the measure

Decreasing the surface area fouled by manure will reduce
ammeonia emissions.

“The “grooved floor” system is appropriate for dairy and beef cattle
housing and can help to reduce the surface area of wastes.

Measure overview

Housing systems for cattle vary. While loose housing is most commen, dairy
cattle gre kept, in tied stalls in some countries. In loose housing systems, all
or part of the excreta i gollected in the form of slurry. In systems where
solid manure is_prodyced (such as straw-based systems), it may be
removed from the house daily or it remain there for up to the whole season,

floor should be between 1.5-3%. The floor should provide sufficient slip
resistance when covered in slurry, at all times of the year.

All surfaces on which cows walk should be easily cleaned and provide
adequate traction to prevent slipping and falling. The provision of slip-
resistant flooring in collecting yards and parlours will also be beneficial.

Parallel grooves should be placed 40mm between centres and the groove
should be around 10mm wide to prevent slurry accumulation. The grooves
should be 6 to 10mm.

e

Figure 1. Typical dimension of a grooved floor system in concrete flooring. Such o system in
cattle housing can help to reduce ammonia emssions from wastes. Diagrom source:

such as in deep litter stables. The system most commonly researched is the
“cubicle house" for dairy cows, where ammonia (NH3) emissions arise from
fouled slatted and/or solid fioors and from manure in pits and channels
beneath the slats/floor (Swierstra et al. 2001).

Ammonia js fermed by the breakdown of excreted urea in the urine of the
animals. The ammonium ions produced in the liquid layer (slurry or urine
pool) gre relegsed at the air-liquid layer boundary (volatilization phase).
Emission of ammonia takes place as the inside air of a building, and thus
the volatilized ammenia, st

i ir (emission phase). Systems that reduce the surface area of cattle
wastes will therefore reduce volatilization of ammonia.

By covering the slurry pit with the solid grooved concrete elements and by
draining the urine via the grooves and perforations, a substantial reduction
in ammonia emission gan be ebtained. In a study by (Swierstra et al. 2001)
The ammonia emission from the compartment with the open grooved floor
(figure 1) was reduced 46% compared with the emission from the
compartment with a slotted floor (i.e. wastes collect in slots and are not
free to drain).

The "grooved floor" system for dairy and beef cattle housing, employing
"toothed" scrapers running over a grooved floor, is a reliable technique to
abate NH; emissions. Grooves should be equipped with perforations to
allow drainage of urine. This results in a clean, low-emission floor surface
with good traction for cattle to prevent slipping. Ammonia emission
reduction ranges from 25% to 46%, relative to the reference system outlined
in (Bittman et al. 2014).

How to implement the measure

Floors are generally made of concrete and are a place where slurry
accumulates so frequent (two to three times per day) and thorough
scraping is required.

QRISVEN.
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It is important to ensure wastes do not collect with in the ggorves of such
flooring systems. Waste ggp, be clegned from a grooved flooring system
using a handheld tool (Figure 2b). Automatic scrapers can also be
installed (Figure 2b). These scrapers run frequently to remove waste
material from the p within the building. The pers either
deposit the slurry outside the building on a hard standing for collection by
a tractor scraper or scrape directly into a slurry lagoon or slurry channel.

Unless scraped runs gre kept less than 25m in length, there is likely to be

a build-up of slurry in front of the scraper blade. Slurry accumulation does
not appear to concern the cow, however soiling of the foot and lower limb
can have a negative impact on foot health and cow cleanliness when
manure is trampled into the cubicle.

Installing of a slatted cross-passage every 25m will significantly reduce
the pooling of slurry in front of the scraper blade.

Figure 2. a) Manually cleaning wastes from a grooved system. B) Automatic scroper cleaning
wastes from a grooved floor system.




Opportunities, synergies and co-benefits Technical Statistics at a glance

Short statement of opportunities, synergies and co-benefits that are Aim of measure Reducing N nitrogen losses
available if this measure is implemented (<200 words).
. i Nitrogen species MH3
This may include: Totin America
«  Opportunities for reuse, recycling and recovery of nutrients and ‘E‘;”HWMG
subsequent opportunities for the circular economy. i ) South Asia
+ Reduction of other pollutant flows to the environment (i.e. Geographic region West Europe
phosphorus, greenhouse gases), East Europe
* Increase in sustainable use of other resources (i.e. water, gﬂs‘:‘uc'n'l'g Canada
energy, labour).
Sector Agriculture (livestock)

« Benefits to the environment (i.e. protecting biodiversity,

provision of ecosystem service). Sector Category Liv k feeding strategies
+«  Benefits to animal health and wellbeing.

Reduction in M losses by

implementing the measure 27%
Cost savings and production $ 10 per N k
Constraints, concerns and challenges benefits per kg
Capital costs of implementing this $10 Nk
Short statement on any constraints, concerns or challenges that maybe measure per Nkg
encountered implementing this measure, with solutions offered where Operational costs of implementing $ 10 per N k
available. (<500 words). this measure per g
This may include:
_ _ Links to further information
+«  Pollution swapping
»  Policy constraints. Bittman, 5., Dedina, M., Howard, C. M., Oenema, O., & Sutton, M. A.
* Increase in sustainable use of other resources (i.e. water, (2014). Options for ammonia mitigation: Guidance from the UNECE
energy, labour). Task Force on Reactive Nitrogen. TFRN-CLRTAF, Centre of Ecology

+« Risks to the environment, biodiversity, and provision of and Hydrefogy, UK.
ecosystem service.

- Risks to animal health and wellbeing. Swierstra, D., Braam, C. R., & Smits, M. C. (2001). Grooved floor system

for cattle housing: Ammonia emission reduction and good slip
resistance. Applied Engineering in Agriculture, 171), 85-90.




Category title

Description

1 Measure Name of the measure (<10 words)
2 Principle of the measure Short statement on the theory behind the measure. (<50 words)
3 Measure overview Detailed statement on what the measure is, how it achieves its aim and
delivers the principle of the measure. (<500 words)
4 How to implement the measure | Details on how to implement the measure, heavily supplemented with
photos and figures. (<500 words)
5 Opportunities, synergies and co- | Short statement of opportunities, synergies and co-benefits that are
benefits available if this measure is implemented. (<500 words)
6 Constraints, concerns and Short statement on any constraints, concerns or challenges that maybe
challenges encountered implementing this measure, with solutions offered where
available. (<500 words)
7a Reduction in N losses by Based on a reference emission.
implementing the measure (%)
7b Cost savings and production Estimation of the cost savings and production benefits (i.e. in terms of
benefits (S) fertiliser costs not lost to environment due to measure or reduced costs
for abatement).
7c Capital costs of implementing Estimation of capital cost for fixed equipment + labour cost for
this measure (S) installation.
7d Operational costs of Capital cost divided over life of the investment + repairs per year + labour
implementing this measure (S) costs + fuel energy costs + cost of any change in livestock performance -
cost savings and production benefits (not to include costs of outreach,
education etc.).
8 Links to further information List of 5-10 key publications & websites where users can find more

information, to include references used within the text.
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Simplified view of the Nitrogen Cascade

gas balance Stratospheric
High temperature ozone loss
combustion
& industry Nitrous Oxide Tropospheric
(N,0) ozone formation

Urban air Particulate
quality Matter
(1) Nitrogen oxides ===l Ammonium nitrate

" (NO,) in rain (NH,NO,)
Fertilizer
manufacture
Further emission
Ammonia of NO, & N,0
(NH3) carrying on

the cascade

Crop biological

nitrogen fixation Crops for food &
animal feed ) Eventual
Intended = denitrification
-Nflow @ to N,
Unintended N, in Livestock farrﬁing =\
anllnotvevrsl e manure for food Natural ecosystems
= Soil acidification
N form in Leached Nitrate . .
the cascade (NO) _I_> Nitrate in streams,
groundwater &

Freshwater Eutrophication coastal seas

Environmental
concern from N, Marine Eutrophication
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Simplified view of the Nitrogen Cascade

ﬁ Greenhouse
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quality Matter
. (1) Nitrogen oxides === Ammonjum nitrate
- (NO,) in rain (NH,NO;)
Fertilizer
manufacture o
Further emission
Ammonia of NO, & N,0
(NH3) carrying on

the cascade

Crop biological
nitrogen fixation

Crops for food &

animal feed Eventual
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1. Agriculture

Greenhouse
gas balance

Nitrous Oxide
(N,0)

Stratospheric
ozone loss
Tropospheric

" ozone formation -
Urban air Particulate
quality Matter

Nitrogen oxides
(NO,)

Ammonium nitrate
in rain (NH,NO;)

Further emission
Ammonia of NO, & N,0
(NH3) carrying on
the cascade

Eventual
denitrification
toN,

A

Terrestrial Eutrophication

Natural ecosystems

Soil acidification

Leached Nitrate

- Nitrate in streams,
(NO5y)

groundwater &
Freshwater Eutrophication coastal seas

Marine Eutrophication
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2. Transport and Industry

Greenhouse
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Eventual
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3. Waste and Recycling

AR -
Greenhouse
gas balance Stratospheric
ozone loss
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Eventual
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3. Societal consumption patterns

r
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combustion
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Societal requirements
for nitrogen use

Greenhouse
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ozone loss
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Urban air Particulate
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Further emission
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3. Integration and Optimisation
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Particulate
Matter

Ammonium nitrate
in rain (NH,NO;)
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1. Agriculture

2. Transport and Industry

3. Waste and Recycling

4. Societal consumption patterns

5. Integration and optimisation



From each group

1. Read out group section in Our Nutrient World

2. Fill in ‘measures forms’/data records, identifying gaps within the Our Nutrient World
‘practical options’

3. Suggest the top ten measures

Measure Name of the measure

Principle of the measure | Short statement on what the measure is and how it works.

Opportunities, synergies | Short statement of opportunities, synergies and co-benefits

and co-benefits that are available if this measure is implemented.
Constraints, concerns Short statement on any constraints, concerns or challenges
and challenges that maybe encountered implementing this measure.
Consideration of Short statement outlining which geographic region(s) this

regional context of this | measure is/isn’t appropriate for, and how this impacts its
measure importance as a globally important measure.




Group discussion on integration of measures

Group discussion on how to represent regional
differences

Nominate leaders for each sector to help compile
measures and write chapters

Who will contribute to each chapter



