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1. EXECUTIVE SUMMARY

Pesticides are an important tool in modern agricultural practice, but it is recognised that their use
can have significant negative ecological impacts and pose risks for human health if not removed
from drinking water sources. Whilst there are technological solutions available to remove the majority
of pesticides from drinking water, these approaches are expensive and may not always be effective.
Consequently the use of professional pesticide products is strictly controlled, with usage limited to
holders of, or those supervised by holders of, appropriate certification.

One challenge that is becoming increasingly apparent is that the infrequent use of pesticide products
by many users means that adherence to best practice can be problematic. In addition the best source
of information is not always clear, or easily accessible. This problem is further exacerbated by the
fact that pesticide usage is a practical process meaning that notes taken in training sessions are
unlikely to be to hand when questions arise in the farmyard or the field. Modern tools such as mobile
telephones and the internet provide a theoretical solution to this problem, but connectivity in rural
areas, is often poor and many individual users still prefer a more traditional method for gaining
information.

The aim of deliverable 5.5 (Work Package 5) of the FAIRWAY project (https://fairway-project.eu/)
was the development of a phone app that would provide guidance to users on the application,
disposal and environmental risks associated with the use of different pesticides for weed and pest
control.

The work has been undertaken in a number of stages;

1. Market Research: Market research was carried out in two steps. A review of the currently
available online resources showed that there were a small number of resources available
that specialised in providing information on specific factors relating to pesticide usage, but
none sought to act as a centralised hub for all issues. Further, provision tended to target
more frequent users and those who have recently purchased new equipment.

The second step was a series of structured interviews with 83 farmers who used professional
pesticide products. The purpose of these interviews was to determine the specific mix of
features that would increase the appeal of the app to potential users.

2. App Design and Development: Building on the outcomes of the market research, the app
development team, which consisted of scientists and software developers, determined that
the most appropriate target audience for this app would be:

1 Users who apply pesticides infrequently (1-2 times a year).
I Users who would like assistance with calibration and dilution calculations
1 Users who want access to easy-to-use, straightforward decision support tools

The development team then used a number of MoSCoW meetings (Must have, Should have,
Couldhave, Wonét have) meetings to determine the co

1 Alocal weather forecast and an assessment of the suitability of conditions for planned
pesticide application.

1 Sprayer details, to include calibration and dilution of pesticide guides

1 The ability to photograph and archive any aspect of pesticide usage that users wish to
document and


about:blank

91 A brief exploration of the regulations on the disposal of pesticide-contaminated items
(e.g. containers, PPE, foil caps) as well as links to more in-depth sources of information
(websites and organisations).

A series of wire-frame visualisations were then developed and presented to stakeholders
representing agricultural interests, civil servants, academics and professional training bodies
from across the island of Ireland, Great Britain and Europe in order to gain their feedback on
content and presentation.

Following a final MoSCoW meeting, the app was developed to operate under the Android
mobile phone software platform, which holds approximately 72% of mobile phone operating
system market share. The working prototype was developed following industry standard
software development lifecycle processes in line with internal best practices and procedures
and using the Xamarin Open-source mobile app platform for .NET. An object oriented
approach to coding was taken where the different elements of the system were designed,
coded and tested individually and then brought together to form the completed system.
System testing was carried out using Android OS emulation software before the first round
of user-acceptancetesting. The App was named fASpraydayo.

3. User review and testing: The app was presented to 64 stakeholders from across the island
of Ireland, the United Kingdom and Europe. Individuals represented a range of interest
groups, ranging from civil servants to agricultural advisory service employees and from water
utility employees to farmers. Several participants who had participated in the initial market
research survey were included in this group. Overall feedback received was positive with
more than 94% of respondents stating that they believed that the app was suitable for the
target user groups. A number of respondents made it clear that they would prefer to see a
more richly featured app that would provide users with the ability to generate the
documentation associated with pesticide application, as well as storeroom records, as they
felt this would improve the appeal of the app to the community. However, other respondents
took exactly the opposite view, indicating that they felt that a simple app would be more
appealing to the target audience.

Restrictions in 2020/21 due to Covid-19 meant that it was not possible to carry out a field trial of the
app and there is a clear need for this work to be undertaken. In addition future works should include
the following components.

1 Explore alternative weather data suppliers other than the UK Meteorological Office (e.g. Met
Eireann, Meteo Weather). This would enable the user to select their preferred data provider
and would broaden the appeal to non-UK users

1 The complexity of handling weather data at this scale meant that it was not possible, within
the current project timescale, to develop the protocols necessary to assess the suitability of
the weather for spraying on the day that the user consults the app. This is a clear limitation
of the app that needs to be addressed in the next phase of development

1 The app currently provides a basic suite of services to all users. The utility of the app may be
increased by the addition of login facilities where more advanced functionality can be
accessed. This could include record management and interfacing with existing commercially
available farm management software.

9 At present the app is written solely within the Android environment. Further work, within the
Xamarin Open-source mobile app platform, would allow expansion onto the Apple platform.
The possibility and benefits of expanding onto the Linux and Windows mobile operating
systems could also be considered.



In conclusion the SprayDay app is a Decision Support Tool designed to target low-frequency users
of professional pesticide products and assist with their adoption of best practice. There is a particular
focus on providing information on the planning and execution of pesticide application. The app has
been developed to approximately TL6 (Technology demonstrated in relevant environment) or TL7
(System prototype demonstration in operational environment) and has primarily targeted the
Northern Irish/UK market, but could be adapted for the international market as part of a programme
of further developments focused on developing the app to TL9 (Actual system proven in operational
environment). Reviews suggest that the app has successfully been designed to appeal to infrequent
users (1 7 2 applications per annum) of professional pesticide products from both agricultural
backgrounds and other business sectors, such as groundskeepers managing amenity spaces.
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3. INTRODUCTION

Pesticides are widely used in modern agriculture to control the distribution and density of pest
organisms in crops. However they also pose a significant environmental risk with a proportion of the
applied pesticides migrating msurfaceor ground water bodieSandinet al.2018)where they can
have negative impacts on both ecoldiyjensahet al. 2015, Morrisseyet al. 2015) and drinking
water(Prettyet al.2000, Benneet al.2013) The proportion of applied pesticide that is kostvater
may be influenced by a variety of user practices and biophysical environmental characteristics and
SO many countries now have strict rules and regulations to control both the purchase and use of
pesticides in a professional setting. For examgie, EU requires, through the Sustainable Use
Directive (European Comission 20Q9hat individuals wishing to purchase or use professional
pesticide products have attained a specified level ofiigior are supervised by someone with that
training. Professional users are expected to be familiar with a number of considerations, including
the weather and soil conditions that would permit use of pesticides, the correct way to calibrate spray
equipmemand calculate dilution ratios, as well as record keeping, storage and disposal requirements.

There are currently a small number of online resesl availableo professional pesticide users
that refresh their technical knowledge (e.g. tBetish Crop Potection Council (UK) -
https://www.bcpc.org/ Landwirtshaftskammer Neidersachsen (Lower Saxony, Germany)
https://www.lwkniedersachsen.deSEGES (Denmark)https://www.landbrugsinfo.dkor that will
provide weather forecasts.. Meteorological Office(UK) - https://www.metoffice.gov.uk/Met
Eireann (Ireland) - https://www.metoffice.gov.uk/or Meteorologisk Institutt (Norway)-
https://www.yr.no/ep  Alternatively users may use the WaterAware mobile app
(http://www.adama.com/uk/en/waterawdrahich combines weather forecasts with soil moisture
deficit forecasts in order to predict the risk of selected pesticides migrating through tBelstdn
calculations can be gained ordifrom Ohio State Universityitps://ohioline.osu.edu/factsheet/fabe
530 or I n mobil e apps s u ¢ h (httass/www.fdirr@sacdmri/alyricLatiree my
apps/spraying/calibratey-sprayej o r nMi x m y(httpS: puwa. farens.adm/agriculture
apps/spraying/memy-spraye) from Clemson UniversityOwners of recently manufacturethrdy
sprayers may also visit the company website (https://hardinternational.com/about
hardi/media/myhar(lifor a range of product support.

Overall these resources are fragmented, mostly available solely online and not optimised for
access in rural areas where internet and mobile signal availability may be pcoichAhe aim of
this task Deliverable5.5) within the FAIRWAY project was to develop a mobile telephone app that
would act as a pocksized source of information for infrequditi 2 times per yeamrofessional
pesticide users. An electronic approadsviavoured as smartphones are widespread in society and
allow the information provided to be kept current with little effort expended on the part of the user.

Whilst it is recognised that earlier studies from the FAIRWAY projdtitholsonet al. 2020)
have highlighted that manecisionSupport Tools daot work well in countries other than the
one(s) for which they were initially designed, it wasassary to selectjarisdictionfor theinitial
developmentSection3.1 explores why Northern Ireland was selected.

3.1 BACKGROUND CONTEXT I NORTHERN IRELAND

Traditionally the potential of grasslamgbplied herbicides to pollute waterbodies has been
considered to be low, relative to the threats associated with nuffitoaslaet al. 2000, Richards
K.G. et al.2009)as the variety and masses of pesticides usecktatively smalle.g.(Laveryet al.
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2018, Laveryet al. 2019) but awareness is now growing in oties such as Northern Ireland
(Morton et al. 2021) where 79% of agricultural land area is dedicated to livestock and grassland
(DAERA 2020) In 2017, br example, it was calculated that #%onnes of MCPA (2Znethyt4-
chlorophenoxyacetic acid) were applied3®573 ha ofNorthern Irish gassland and fodder crops
(Laveryet al.2018)

Grasslandarmers use MCPA fahe control obroadleaf species includimpmmon rushJuncus
effusug and dock Rumex obtusifoliys In silage cropsnd fields for intensive grazirthese plants
are undesirable because they are of low nutritional vahagutcompete the grass species, whilst in
extensively grazefields with lower grass quality, the extent to which these weeds are present is used
as a measure of the extent to which the field is under active agricultural management, and thus the
area of landhat iseligible for theBasicPaymenSchemeMCPA sorbsweakly to the organic matter
in soil, and is moderately persistent in the environnflfdrton et al. 2020) which means, when
applied to parts of the landscape that are hydrologically connected to the surface water network, the
herbicide may be flushed into surface waterbodiesne year of a lonterm study it was found that
MCPA concentrationgxcee@d the0.1 pg/L threshold set within th®rinking Water Directive
(European Commission 199y potable watem 25% of samples and thus would require significant
treatment prior to supplfMorton et al.2021) Across the island of Ireland MCPA has been flagged
as a concern for drinking water supply wilevated concentrations detected in many surface water
source catchments

This is asignificantchallenge for water utilities, such as NorthereldndWaterand Irish
Water and adds cost to the water treatment protesse are a number of technologieglproaches
availablefor treatmentsuch as passing water through granular activated carbon or exposure of the
water to chemical oxidation procesgégimed et al. 2017), but these fail to address the larger
problem of poor surface water qualitglearly a better approach would be to prevent pesticides
entering water courses in the first place and application at the right levels, in the right place and at
the right time $ a crucial step towards mitigating the risk of such losses. This requires effarseto
farmersd6 awareness of these issues and their
such as Source to Tapt{ps://www.sourcetotap.guas well agnaking resourcemore freely and
easily available that will assist pesticide users to adopt best practice

3.2 MARKET RESEARCH

In modern farming practice both the frequency with which pesticides are used, and the
technical sophistication of application equipment can vary widely as a result of a number of personal
and business factors. It is generally accepted that grasstemichded farming systems tend to use
smaller quantities of pesticides per annum, and to utilise less advanced application machinery. The
first step in the development of the app was to gather some basic information about the farmers, and
to gain their input owhat app features and functions would best suit Northern Irish farms. The survey
explored what information farmers would be most interested in seeing in a mobile app, and what
barriers they would perceive as preventing their engagement with such a product.

The questionnaire was developed through engagement with experts in pesticides use and
farming in Northern Ireland with the aim of developing a broad understanding of the farming
communityodés opinions of pestici de orw®gsuThsst i on
understanding allowed for the development of a Jlstgof potential questions. A prototype
guestionnaire was developed that was suitable for use and this was tested-tmfdaee
conversations with AFBI colleagues. Following a numbatesations of the questionnaire, a small



number of farmers known to AFBI were approached and asked to first complete the questionnaire
and then comment on all aspects of the experience. Of particular concern was whether the respondents
felt the questionsvere understandable, phrased in a balanced manner and permitted them to share
their opinions fully. Reviews received were very positive and changes made to the questionnaire were
minor. A copy of the questionnaire used can be found in Appéndix

A combindion of approaches were used to gain access to interviewees in the farming
community Interviewers attending marts (livestock markets) were given a brief outline of the project
and the purpose of the questionnaire to help to recruit participants. Interview@re not given
selection criteria to use in their identification of participants as it was expected that the majority of
attendees at a livestock market would be farmersthose that were natould be expected to be
eliminated during the introductorgonversation. Interviewers also attended National Register of
Sprayer Operator (NROSO) roadshows organised by the College of Agriculture, Food and Rural
Enterprise (CAFRE), which is the main agricultural education and training provider in Northern
Ireland Younger members of the farming community were approached through the Ulster Wildlife
coordinated AGrassroots Challengedo which was
of Ulster.

3.3 RESULTS

In total 83farmers from Northern Ireland were intemied. These individualeanged from
AUnder 200 to A80+0 wit ho60adg Yand &nd re@mesgnting a ddvarses |
range of farm typesgurel). Whilst 77 respondents stated that they owned a smart phone, only 2
currently used any app to assist them in planning their pesticide usage or container disposal, but 43
individuals did say that they were prepared to consider using a mobilefapyre. Of the individuals
who were not interested in a mobile app three indicated that they lived in an area where mobile
reception was too poor, four felt that the training they had already received was sufficient and six
preferred to receive trainifigformation via a different medium.

60

401

count

20

Pesticide application method

Figure 1: Respondentaere asked tadentify all business sector(s) within which the farm they were
associated witloperated



In order to increase the appeal of the app to users it was imptrtdetermine the pesticide
application methods used as this would strongly influence the information content of the final app.
Whilst the vast majority of respondents used boom spral@sré?2), there were also a number of
individuals who used knapsacks andi@ed wipersThe extent to which farmers felt that thegre
aware of current best practice when planning for disposal ptyepesticide containers was also
gauged as this would also influence the presentation of information in the app. 82% of respondents
felt that they were at | east Asomewhat famil:.
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Pesticide application method

Figure 2: Respondentwere asked tadentify all pesticide application techniques used on the farm
that they were associated with.

Those espondents whwere interested in a mobile app were offered a list of features that
could be included and were asked to idgntihose that they would find usefuFigure 3). In the
grassland sectaf Northern Ireland farmers frequently select the most appropriate herbicides based
on their own understanding of the active ingredients in individual products and so it is perhaps not
surprising that further information on this matter was the most popuiang81% of respondents),
followed by tips on best practice relatedte application of the pesticidébe correct concentrations
of pesticide to use (61%), correct ground conditions when spraying (63%), correct weather conditions
(61%) and the correbuffer layout (65%)). There was less interest in aspects of pesticide usage that
did not have such obvious financial implications (safe use of PPE and correalovasiprocedures
both interested 42% of respondents). Respondents were also allowedtheiaddvn suggestions
and seven respondents requested that the app include record keeping functionality whilst another
asked for more information on pesticide usage that arable farmers would tend to gain from their
agronomist.
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Which of these features would you want the app to offer?

Figure 3: Respondent were offered a list of features that the app could contain and were asked to
select those thatere of interest. Respondents were allowed to selectayg features as they wished
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4. MOBILE APP DEVELOPMENT

The appdevelopment team, which included both scientists and software developers, first
reviewed the data that was gathered in the market research stage in order to define the target audience
for the app. Although interviewees were not specifically asked to comanethe suitability of the
app to other business sectors, such as the amenity sector, a number of individuals commented that
farmers were not the only users of professional pesticide products. As such the target audience were
defined as

1 Users who applyesticides infrequently (2 times a year)
1 Users who would like assistance with calibration and dilution calculations
1 Users who want access to edsyuse, straightforward decision support tools

In a Northern Irish context, theaintargetaudience wresmall, lower intensity livestock farmers
whooftenown older pesticide applicationachinery Nontagriculturalusers would bpredominantly
drawn from the amenity sector, such as groundskeepers for sports pitches and golf courses, as well
asenvironmentabodies and local councils who are responsible for the management of green spaces.

The development team then used the MoSCoW method (Must have, Should have, Could have or
Wondét have) to deter mi ne whi c hprofotgpe app.Teesnarkee r e
research showed that there was interest in a better understanding of best practice surrounding weathel
and the correct concentration of pesticides to use as well as the opportunity to integrate pesticide
usage and record managerools into one piece of software. As such four sections were défined
Weather, Calibration and dilution calculations, Records and Best practice tips.

At this point it was decided that it would be inappropriate for the app to offer agronomic
advice, g3. on the best pesticide to use as this would require site and pesfpieidéc information
that was not available to the app development team. In additienecord keepindacility to be
offered would be considerabymple than tharequestedby sane respondents.

4.1 DEVELOPMENT OF APP INTERFACE

Prior to coding of the App interactive moeaks and wireframes were createdtiobe XD
and this imagery was presented to individuals working in agricultural industry support roles (e.qg. staff
in the Source tdrap project and representatives of the College of Agriculture, Food and Rural
Enterprise (CAFRE)), Government and industry bodies (e.g. the Water Catchment Partnership, the
National Pesticides and Drinking Water Action Group (NPDWAG)) and agriculturanasss in
meetings where there opinions were sought.

Feedback from this process showed:that
1 All parties were positive about the proposed product,

1 Members of the FAIRWAY project and staff at CAFREreconcermdthat the app needed
to find its place inhe marketi it must either develop into a widanging product that
considers all aspects of pesticide use or it must focus in on the basics and seek to engage
individuals who are often not keen to adopt technological solutions.
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A further round of MoSCoW eetings identified those features that were to be included in
the prototype version of the app, as well as a number of features that may increase the appeal of the
app in laer versions Ruture developmentsSection 6.4). The app development team elected to
develop a simple app with little requirement for mobileAdrFi connectivity in order to operate
successfullyand a diagramatic representation of the highest levels of the menu systebecaen
in Figure 4 Infrequent professional pesticide users, such as are commonly found in rural Northern
Ireland were also confirmed as the primary target audience for this versiorapithe

4.2 PROCESS OF CODING THE APP

A Business Requirements Specification was devel@metithena smallin-house team of
software developers follosd an industry standard softwarewe@lopment lifecycle process line
with internalbest practices and procedures.

To leverage existing skills in AFBI, the system was developed using the Xamarin Open
source mobile app platform for .NET. As well as allowing the developers to code in the widely used
C# language, using this platform provsdée option to port the application to iOS at a later date with
relatively little resource investment.

An object oriented approach to coding was taken using the recommérndedd &iew i
Vi e wMo M\&/M ddedign pattern. As such, the different elemeiithe system were designed,
coded and tested individually and then brought together to form the completed system. Weekly team
meetings were held to review progress and resolve any impediments/issues. System testing was
carried out using Android OS emulati software before being passed to AFBI scientists for the first
round of useiacceptance testing.
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5. THEN BRAYDAYO APP

The app consists of a front page as well as four themed areas and all are introduced below.

5.1 FRONT PAGE

a2 *ain
Figure Error! Reference source not found.illustrates the

. ' ) . Spray Day :
first screen that the user sees when the app opens and it offers —

them information on the current weather conditions and °C /g L
accessd the four sections of the applong the bottonthere .
Is & navigation strip t_hat also allpws the user to move b_et_ween ke ;mﬁpﬁﬂ‘fmﬂf’v‘ ]
sections. This strip is present in all screens and so ittis no y ™
necessary for the usereturn to the main screen in order to Good Day to Spray
navigate between sections. ik ol
As a current weather forecas vital information when ... My Sprayers 3
. .. . . *  Calibrate and calculate dilution

planning pesticide applicatiorthe app attempts t@ontact rates for your sprayers
AFBI, where thecurrent weatheforecast is heldwhen the

. . Pesticide Labels 4
app is opened. When contact is made, the latest forecast data Take phatos and catalogue your
is downloaded and displayed. Where a connectémmat be P e ey
made data from the last forecast received is displalee. Disposal Advice
user is able to check the age of the forecast asshéine in e e s

this sectionshows the date and time whtre forecast was
last updatedIf necessary, the user may use the updaterbutto
located to the right of the temperature to download the latest
forecast.

Figure 5. Front screen on tf
app showing the four optio
and the current weath
conditions.
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5.2 WEATHER

415 *al
This section of the app provides the user watimore detailed
description of weather conditions for spraying over the next five Cjlmmm
at their location FKigure §. The UK Meteorological Office
previously developedt he f Good D apyotoco! dhat
catgyorises the suitability of each hour for spraying (returning
result ASuitableo or AUnsuit
in Error! Reference source not found. When opened the ap
requests the GPS location of the mobile phone (where the use
permitted this information to be shared) and shares this informe
with the AFBI servers where weather data is held. The GPS loci
is used to identify the most dfly appropriate weather forecast ar
this information is returned to the app. The GPS data is then del
The weather data held by AFBI is updated every six hours.

April 2021 Lsesopdate D41 1645 D

Friday 09 April

&AM - 7 AM
TAK - B &AM
B AM -0 AM

FAM - 10 &AM

The output of the protocol is presented to the user for €
hour between 6am and 10pm for each of the next five (@&ystr!
Reference source not found.and, again there is a timestamp at t
top right of the screen showing when the data was last updated. [
app has been unable to contact the AFBI servers for more th
hours a message appeanforming the user of this, and suggestil .
they should update the weather data. If no connection is madFigure 6: The weather secti
more than 48 hours this section of the app will cease to function advices users of which peric

such time as new data is received. of time over theext five day
are suitable for undertakir

In the prototypeapp it is notpossible to provide information oispray actives.

t o d apray geriods. It is recognised that this is a weaknesthan.

stepsrequired to resolve this are knowmowever addressing this required more time theas
available in the current project. This will be consetkin future development of the app.

Tablel: Parameters used by tli&s0o0d Day to Sprayprotocol to determine if weather conditions
are suitable for spraying activities.

Parameter Conditions

Time Values are returned for the peribetween 0600 and 2200

Precipitation ~ No precipitation should be expected in the previous or current
Wind speed  Wind speeds should be less than 10 mph at 10m above groun
Temperature Average temperature should be greater tiR@ni thecurrent hour

Temperatures should exceetC7at some point during the day
interest
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5.3 CALIBRATION AND DILUTION CALCULATIONS 459 T

The calibration of a sprayer and dilution of pesticides b

require mathematicaalculations to be performed. If, as is often tjl wwmsme e v

case on grasslamtbminated farms, these steps are perfornfj TestBeom Spraye
infrequentlyand sacan be a major source of error and expéoisthe SAE SRR R
user

dnspsack sl bration Eapines 13

Test Knapsack Sprayer

The app reordsdetails of each sprayer and remnsrde user
when t is more than one year since calibration et undertaken
(Figure j. Sprayer types supported are boom sprayerctor —
mounted and quachounted) knapsack and weed wiper. Test Weed Wiper Sprayer

EDT REMOVE CALIBRATE MLUTEIN

EDIT AEMOVE CALIBRATE DILUTKIN

The appuses the workflow outlined in the CAFREesented
training courses (validated by City and Guilds) that all professic
pesticide users in the UK are required to attend (See AppBrioix
details of the training courses and links). The a&%Bs simple
gusstions and performthe calculationsfor the user(Figure 8.
Details of the calculations undertaken in this section can be four
Appendix C

No information from this section of the app is shared wiu
third parties Figure 7: The area of the a;
where users can store f
details of all the spre
application deviceshat the
use.

A)

57 vdn

& Calibrate Boom Sprayer : & Boom Sprayar Dikstion :

@B Tractor Factor oo IEY RETRIEWE DATa LAST LEED

B i b sy o)

E Spray Culpul 17.4 ﬂ 1.0

Saghicide 2pplicatizn mie jinhe)
Calculated Values 30

i iETET Rt 2600 Hisha

I‘ Mozzle Cutput 1.6 5 min

ﬂ Caleulate Cilution a

Borrie qumpn curensly A ers from
marafaenres spEet By mane than 1R,

El Pressure calculator

Figure 4. Once the user has entered the Sprayer area of the app they can either calibrate the :
(A) or calculate the volume of concentrated pesticide and wagsied tdreat the specified area o
land (B).
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5.4 PESTICIDE LABELS

An area where app users keggages of any aspect of the pesticide containers or sprayer(s) for
future reference. (No information is shared with third parti€se capacity of the app to store
photographs is limited by the same hardware constraints bstapmher photograph storage on the
deviceThe wuser is abl e to fAVi Bigue5d aideach record iactuded D e |
a section for the user to @ds commentsHigure5Error! Reference source not foundb).

A) B)

233 229 vin

My Labels Photobank : <  Agroxone 50 :

Q804 201]

Agroxone 50

WIEW EDIT REMOVE

OEM4) 200

Agroxene 50

WIEW EDIT REMOVE

LT ENY
Agroxone 50
Photo Date: DR/
vILW Lpar REMEIYL ; Comments: Ran

Figure 5: Users are free to photograph any aspect of the pesticide container or sprayer(s) that they
wi sh to. Screen A shows the entry page where
AEdi to or fADeleteotdédrt MiVeserwoSsrceernB <Lhomment
AEdi t o screen

C

-
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5.5 BEST PRACTICE TIPS

This is intended to act as a quick reference section that e
provides a brief answer Disposal Advice
pesticide usage and storage best practice or gtinen to
more extensive resources on the internet. The focus o1 o Gy ©
text is on encouraging best practice dispaggbesticides
(diluted as well as wundiluted), bottles, foil sea
contaminated Personal Protective Equipment and mate
used to ddawith a spill (Figure 10).

Disposal of unused
pesticides

Avoid the need for this by calculating
When this section of the app is opened, the app contact{illl "'« \u of undiuied pestide
server at AFBI and declares the issue number of the supplies in appropriate container sizes
- - to minimise left-over neat pesticide
currently held. The server compares this value with
document number of thiatest version of the document Sl s e mapdon
When the number is the same, no further action is taken suitable for re-sale 10 your supplier

Otherwise the containers may be

where the numbers are different the new version of the retained for later use If the product
is downloaded to the app. This ensures that links and cor SWERION 0 HCOCS OF 16 ROGUmeK! f 1

. i an approved hazardous waste
remain current and accurate. If the app is unable to cor contractor

the AFBI sever, a message will appear warning the user

the document may be out of date. Dispossl of pesticides

once used

Remember - as the producer of the
waste, it is your responsibility to

Figure 6: Information is provided as
series of headed sections allowing
user to rapidly navigate to the aree
interest.
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6. USER REVIEW OF THE PROTOTYPE APP

Legal restrictions on travel and meeting with individuals within Northern Ireland in early
2021 associated with the ongoing coronavirus pandemeant that it was not possible to arrange
faceto-face meetings during the period of time when feedback on the app was being gathsred.
meant that it was necessary to present the final prototype app to all respondentsbeseceb
meetings. The benefit of this was that it allowed for an expanded ocdpgefessional bodies to be
consulted, particularly within continental Europe. However, it is recognised that is has made it more
difficult to reach the core targatidienceof this app.

6.1 STAKEHOLDER FEEDBACK COLLECTIONI PROTOTYPE APP

A series of six omhe meetings were scheduled for late March 2021 and details of these
meetings were released in the first week of March via email (App&)dind Twitter. Recipients of
the email were encouraged to share the information with colleagues and contacts eyhoati¢hred
would be interested. As a result there were a total of 64 attendees at the webinars.

Each presentation started with a brief introduction to the FAIRWAY project and the purpose
of the app before a live demonstration was given. A version of riageptation that included
screenshots of the app only was also prepared, in case of technical difficulties being experienced and
this can be seen in Appendsx alongside a list of key points to be discussed in each slide. Attendee
feedback was gatheredrdlugh use of the web service Mentimetem{v.mentimeter.com In
addition a Word document version of the quest{@pgpendix F)was distributed to all attendees after
the event as it was recognised that nopatticipants would be willing to share their opinions online.
Response to all/any questions was optional

6.2 THE RESPONDENTS

Intotal 50i ndi vi dual s& shared t hernepresecdga varietpafs an
professional backgroundBi@ure 7) from across the UK, the Republic of Ireland and Eurdjpble
2). 43% of respondents (n = 47) had undertaken some form of professional pesticide user training
course during their career, whilst only 21% (n = 47) had used pesticides in the last year.


http://www.mentimeter.com/
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Professional background

Figure 7: The profession(s) of the individuals who took part in the app review process in March 2021.

Table2: The country within which respondents worked. Individuals operating within the United
Kingdom were asked to clarify which of the constituent courtafidse United Kingdom they
worked within.

Country Number of
individuals
UK
UK (England,Scotland, Wales & Northern Irelant 1
Great Britain (England, Wales and Scotlat 1
Northern Ireland 16

England 10

Wales 1
Republic of Ireland 13
Netherlands 1
Denmark 1
Norway 1
Germany 1
Portugal 1

Market research at the start of the project had made it clear that the infrequent professional
pesticide user market was actually much wider than just the farmers originally envisaged as the target
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audience. The amenity sector (e.g. golf courses and gpotisds), as well as organisations such as
councils would potentially be interested in this app and so the rest of the questions were written with
this in mind.

6.3 RESULTS

Overall reviewers were very positive with 84% (n = 45) of respondents stating ¢lyat th
believed that the app delivered the key information required by the users in order to manage their
pesticide usage. Reviewers were also asked to assess how suitable the app was for each of three
identified subgroups of users. 94% (n = 47) of reviewt feat the app was suitable for infrequent
users of pesticides, 96% (n = 47) felt that the app was suitable for users who would like assistance
with calibration and dilution calculations and 92% (n = 47) of respondents felt that the app was
suitable for sers who wanted access to an easyse, straightforward decision support tool.

The predevelopment market research exer¢ssetion3.3) also made it clear that there were
differing views about the breadth of issues that the app should seek to address. There were those who
were keen to see a very simple and paired down apfharelwere those who wanted a much more
diverse app that would centralise a number of functions currently offered by a mixture of apps. As
such the reviewers were asked to assess whether the decision to keep the app simple was the correc
one, in their omion. This was achieved by asking respondents to rate how strongly they agreed with
four statements on a scale of 1 (Strongly disagree) to 10 (Strongly agree). The weighted average of
responses is shown irable3.

Table3: Wei ghted average of respondentdés evaluat
improve the appeal of the tool to users.

Would the app benefft r o mé Weighted averagt
of the responses

An area for pesticide store record managen 7.1

An area for record keeping 7.7

An expanded feature set 5.5

Staying simple. No more features 7.2

Reviewers were also given the opportunity to suggesbtmgr changes that they felt the app
needed and the answers showed a strong signal for the inclusion of more information and support
materials in the fADisposal itAdviac éidHi e st iaonnd, T
instead. A number of respdents suggested that information on the correct placement and use of
buffer strips as well as Local Environment Risk Assessment for Pesticides (LERAPS) would be
beneficial. Several respondents suggested that the app should include some basic agronomic
information (pesticide label dilution rates, target weed species, limits on usage, etc.) and a small
number suggested including a QR code reader t
directly. One respondent also suggested that the app stenujdinformation about the help and
support the local water utility is currently providing, for example details of planned pesticide
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amnesties or awareness raising days. There were also a number of individuals who suggested that
non-pesticide approachés weed management should be presented.

Updates to existing, and new features that were suggested included the expansion of the
ASpDagoy out put to specify why particular hours
good use of a learning opponity. Also suggested was the expansion of the targeted sprayer devices
to include Controlled Droplet application (CDA) sprayers that are popular in the amenity sector, air
assisted boom sprayers and drone sprayers. Finally the development of a véngi@ppfthat would
record and return data to a centralised administration, whether that be for government records or as
part of a catchmergcale scientific research project was proposed.

There were also a number of comments around the potential of pht® assist users in
completion of the paperwork associated with the application of professional pesticide products. The
facility to record the weather, as reported i
of spraying was requested, as wasability to integrate some form of mapping tool that would allow
users to graphically determine the area of land that they intend to spray.

6.4 FUTURE DEVELOPMENTS

Whilst the work undertaken to date completes the work required within the FAIRWAY ptoject i
is recognisedhat thee are a number of steps needed to bring the app to TRL9. In additargihal
market research (secti@i3) and the reviewer feedback (sect@B) shows that there are a number
of potential futuredevelopmergwhich would increase the utility and appeal of éppto potential
users

Development to bring the app to TRL9

1 Field Tnals: The ongoing Covid9 regulations meant that it was not possible to trial this
product in the field and there is a clear needH@ work to be undertaken.

1 Updates to the existing app functionality highlighted in the above trials.

1 Update of weather data predictions: As previously discussed the way in which weather data
is handled currently means that it is not possibletopeovild i Good Day t o Day
for today, which is clearly a significant weakness in the app. The current approach was
adopted at this stage because of the complexity of handling weather data at this scale. That
said, the protocols necessary to addtiessproblem already exist and the development team
have begun to investigate the work that would need to be undertaken to address this problem.
This work should be continued.

Additional features/functions that could be included

1 Update ofweatherdatasource:As previously discussed the current version of the app only
uses weather data from the UK Meteorological Office. It has already been noted that this
would potentiallylimit the appeal of the product to rbIK residents, but it should also be
noted that individualswithin the UK often have cleapreferencesaround neteorological
service providergheybelieve to be reliabld=uture developmentouldbe tointegrate other
weather data suppliers into the app which the user could chooséefii@nMet Eireannpr
Meteo Weather)
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1 Expansion of App Functions: The app currently provides a basic suite of services to all users.
As such there is the potential for further development of the product by the inclusion of a
login facility and further tiers of gport.

o Tier 1 (Entry level) app presented as is with no log in required

o Tier 2 (Advanced usei) Log in required. Professional use of pesticides requires the
generation of a number of documents each time pesticides are purchased, applied or
disposed ofe.g. Pesticide store management and spray activity caditus tier of
membership would allow users to perform much of this through their app and
documentation could then be exported to a device attached to a printer when the user
is in the office.

o Tier 3 (Research catchmeiitcustomisable services and information gathering tools
that allow farmers participating within a research project to share specific items of
data with research scientists withoapeated completion of paperwogky. sprayer
calibration parameters, spray activity records, other parameters defined by the
research project. The research project would provide users with an activation code.

1 Operation System: At present the app is written solely within the Android environment and
thereis the need to adjust the app such that it will also operate on the Apple platform. The
benefit of targeting the Linux and Windows mobile operating systems should also be
explored.

6.5 SUITABILITY OF THE APP FOR USE IN JURISDICTIONS OUTSIDE THE UK

A major finding of earlier parts of Work Package 5 of the Fairway Pr¢iicholsonet al.
2020) was that the majority of Decision Support Tools are not suitable for adoption outside the
country that they were initially developed for. It is recognised that this version of the app has been
developedoredominantlyfor the UKArish market but it is sugested that key developments from
TL6 to TL9 could include customisation for otteuntriesas well. Specifically:

1 Weather dataCurrently the UK Meteorological Office provides the weather data for the app.
The resolution of this data is much higher li@eations within the UK than elsewhere, but
international data is available. The data is provided to AFBI in an industry standard format
and so supply contracts could be negotiated with other suppliers.

1 Languagé the apps native language is English, muld be translated into other languages.
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7. CONCLUSIONS

The SprayDay app is a Decision Support Tool designed to assist infrequent users of professional
pesticide products with adoption of best practice and there is a particular docpsoviding
information on the planning and execution of pesticide application. The app has been developed to
approximately TL6 and has primarily targeted the Northern Irish/UK market, but could be adapted
for the international market as part of a prognae of further developments focused on developing
the app to TL9. Reviews suggest that the app has successfully been designed to appeal to infrequent
users of pesticides from agricultural backgrounds, as welhasmsagricultural users, such as,
groundskeegrs for sports pitches and golf courses, environmental bodies and local councils who are
responsible for the management of green spaces
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APPENDIX AT QUESTIONNAIRE - MOBILE PHONE APP
DEVELOPMENT

Thank you for your time today. The purpose of this five mimutestionnaires to explore the
ways in which farmers use IT tools to plan their pesticide usage in Northern Ireland. The research
project that | represent is developing an easyse telephoa app that will offer practical tips and
advice to sprayer operators. We are currently at the design stage and so we are seeking the input of
individuals we hope will be the apps users. This questionnaire is completely anonymous and there
will be no follow-up questions or contact from ourselves. Would you be willing to answer a few
guestions?

1. Do you currently use online computer resouroesnobile apps for any aspect of farm
management?
a. Yesi Pleasename
b. No
c. Prefer not to answer

2. Do you currently use online computer resources to assist with your planning for pesticide
usage and container disposal?
a. YesiPl ease state particular website used:¢
b. No
c. Prefer not to answer

3. Which category do you feel best describes your mobimelGee back page for a hint if
youdbre)not sure
a. Smart phone
i. Android
ii. iPhone
iii.  Windows
b. Traditionali go to question 7
c. Nonei go to question 7
d. Prefer not to answer

4. Would you be interested in using a mobile telephone app to assist with your planning for
pesticide usage and container disposal?
a. YesGotoQ.5
b. Noi Please select the reasons that most closely match the respondents @ogswer
Q.7
i. Do not own a smartpine
il. Telephone network does not support fast enough browsing
iii. Other forms of training already received
iv. Other ways of gathering information preferred
v. Other
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5. Would you like an app to offer you information on any of these items when you are planning
spraying atvities? Gelect all that are appropriate

S@ "o a0oTp

— —

The correct ground conditions when spraying
The correct weather conditions to spray

The correct buffer areas/deack from watercourses
Thesafe usef personal protectioequipment

The best pesticide to use
Thecorrectconcentratiorof pesticide taise
Cleaning the sprayer areftoversdisposal

Empty pesticide container disposal

The pesticide labain the side of the container
None of the above

6. Is there any other information that you would like the mateilephone app to offer you?

a.
b.

Yesi please specify
No

| would now like to ask a few questions about the type of farm you are involved with and, in particular
some of the challenges you face with weed management.

7. Which of the following sectors would yoaythat the farm that you are involved with is part

of?

— —

S@ oo o

Arable

Beef

Dairy

Suckler

Sheep

Poultry

Pigs

Goats

Other (please specify)
Prefer not to answer

8. Whatplants are you most commonly trying to control through of herbicides?

~®oao0op

Docks

Rushes

Thistles
Ragwort/Benweed
Other- please specify
Prefer not to answer

9. Do you use any of the following herbicides on the farm that you are involved with?

a.
b.
C.
d.

Mecoprop

Glyphosate
Fluroxypyr/triclopyr
Aminopyralid/triclopyr,
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Diflufenican
Metsulfuronmethyl
MCPA

Donoét Kknow
Prefer not to answer

10.Which methods are currently used for herbicide application on the farm you are involved

with?

~o Qo0 o

Tractormounted boom spray
Quad mounted Lance/ boom speay
WeedWiper /Weedlicker

Knapsack Spraying

Other

Prefer not tanswer

11. Are you familiar with the approved way to dispose of empty pesticide containers?

a.

b
c.
d.
e

Very

. Somewhat

No
Donot know

. Prefer not to answer

12.Which age bracket do yoedl best describes yourszIf

a.

b
c
d.
e

Under 20

. 217 40
. 417 60

617 80

. 80+

13.Which rivercatchment(s) does the farm you are involved in lie in?
(E.g Derg, Erne, Finn).

Thank you for your time answering these questions today. Your answers will fonmp@arant part
of the mobile telephone app development process.
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APPENDIX BT SOURCES OF PROFESSIONAL PESTICIDE USAGE
TRAINING IN NORTHERN IRELAND

The College of Agriculture, Food and Rural Enterprise (CAFRE) offers a rar@iyadind Guilds
validated courses that allow individuals to gain a Certificate of Competence in the safe use of
pesticides. The certificate is a legal requirement for anyone wishing to use pesticides approved for
use in agriculture, horticulture and forestry.

Pesticide Trainingi Foundation Unit (PAL) - Pesticide training - Foundation Unit PA1 | Safe use
of pesticides | CAFRE

Pesticide Trainingi Boom sprayer (tractor mounted) (PA2A)- Pesticide training i PA2A -Boom
Sprayer (tractor mounted) | CAFRE

Pesticide Training T Weed wiper (PA2F)- Pesticide training i PA2F i Weed Wiper | Pesticides |
CAFRE

Pesticide Trainingi Weed wiper (PAGAF) - Pesticide training i PABA i Knapsack Spraver |
CAFRE



https://www.cafre.ac.uk/business-courses/pesticide-training-foundation-unit-pa1/
https://www.cafre.ac.uk/business-courses/pesticide-training-foundation-unit-pa1/
https://www.cafre.ac.uk/business-courses/pesticide-training-pa2a-boom-sprayer-tractor-mounted/
https://www.cafre.ac.uk/business-courses/pesticide-training-pa2a-boom-sprayer-tractor-mounted/
https://www.cafre.ac.uk/business-courses/pesticide-training-pa2f-weed-wiper/
https://www.cafre.ac.uk/business-courses/pesticide-training-pa2f-weed-wiper/
https://www.cafre.ac.uk/business-courses/pesticide-training-pa6a-knapsack-sprayer/
https://www.cafre.ac.uk/business-courses/pesticide-training-pa6a-knapsack-sprayer/
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APPENDIX CT CALCULATIONS USED WITHIN THE SPRAYDAY
APP.

Boommounted Sprayer calculations

Calibration

Spray outpt

Bi Ni &H&0 WE@M OAMMHE IMMABQE 6 GaaQf , ... . .
A . Ao o e ZeeQqwdAEt o
EO0a B E G aiankinaQQ

YN i mmong—%é

Tractor factor
i 0&@ ¢ 01 @ QERDI OMPp mawé 01 i Q

Yi QOO D oI | e T T e o~
€0 0D QaEd 6 WIKD T OL QI | QQ

Time taken to spray 1lha

p M mT R R
Z'YlT OWOODO € i

YOAm o Qi N1 QT e T a6 &

Water rate

NS A oL (¢ L A e vo- I IR SY 5!
Wwo ViKW YRi 60 1F 0-6 0T

Calculate the change in pressure needed in the sprayer to achieve the
desired nozzle output.

Nozzle spacing (m)

0EadmDO & & & d @ 'DOZaBa p

Nozzle output (I/min)

DHOROE W OGO QEE 4 d qOOQ

0¢Q&EdO NFOQE
QT

New sprayer pressure

0Qi G D0E 6016,
CEQaEom@noo °

0QUl i Qi i ®DIQ
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Dilution calculations

Do you need a full tank?

O ON & WOXE Q

01 QAN O O Qe @) —————
d WO VI OADD

Yes, | need a full tank calculation

Volume of pesticide formulation to use (1)

HHN GO EVNG GHOF QI 0 HMRR QO B &
DOo RGO Q

QELQ QI O WERADG & Hd QIE

No, | heed a part tank calculation

Volume of water needed in the tafik

WéE QOO0 NN HEAQ Gi BANQUQ®EZ 0 G0 QW OFOND

Volume of chemical formulation to add to the sprayer (l)

Wé & o BMa QABA 6 6 a OHDOUMEM 11 OAQi
WEé A oHROO DN O &EE GON N & Qb GHETR i o "GHOBQQ
0 0 Q& QKDY
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Knapsack supage

Sprayer calibration
Walking speed (km/h)

coT

© 66 QOHVUI e TO0R WOMR

Water rate (I/ha)

eI 1§ @O0
R YA 1L
0 & & Q0 WAGTO

WO i O

Dilution calculations
Do you need a full tank?
HHN G @E &Q

51 QAN & OB OE & ‘
mwonmo&)

Yes,| need a full tank (Label gives dose rate itVHa)

Volume of pesticide to use (I)

D1 XN & & BOLE 6Q

WEDNQ QI 6 AEDIM - 2O/ R a QO GOED®
p T TIAT TU

| need a full tank (Label gives dose rate as a concentration)

Volume of pesticide to use (l)

0¢ i & Qp oz Y& £i TQWQ

WEDNQ QI O AEDIM
pTT
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| need a part tank calculation (Label gives dose rate in L/ha)

Volume ofwaterto use (I)

s e o s wi BdALQQaQ ., ... Lo
wé aosdROo D i Q Z ) WO QW oXE
PTMTTT

Volume ofpesticideto use (I)

o PRI B - 4 ¢ DX O X 0.1+ B 0
0QOE WDAG QDG G 6 0 ODANEMI i OO ST ZON N a Qo OED®

| need a part tank calculation (Label gives dose ratas a concentration)

Volume ofwaterto use (I)

ot n s e s az t wi @daweeaq .. L.
wé aosdROo DI Q Z0 0D 1 ©OHOD
PTMTTT

Volume ofpesticideto use (l)

o
B O¢ i gﬁZwsaowmwoDDQMO 0EQ
WENN QI 0 "QE@WROM

p T
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Weedwiper subpage

Dilution calculations

Enterdilution ratio advised into the two text boxes below. For example if the dilution ratio
is 1:2.75 dilution with water, enter 1 in the left box and 2.75 in the right box

TEXT BOX: TEXT BOX

Volume of pesticide to use (1)

z
O¢ i 8—va WE A 0RO N QCTBONO )€ Q

WED'Q QI 6 AEAON
p T

Volume of water to use (l)

KENOQOOBRDI Q0 ELHQQI 0 ABRAAX T W B VQDE ©
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APPENDIX DT EMAIL SENT OUT TO RECRUIT ATTENDEES TO
THE PROTOTYPE APP REVIEW SESSIONS.

Dear X,

As partners in the Efunded FAIRWAY project \ww.fairway-project.eu), the AgriFood
and Bioscience Institute (AFBI) are involved in investigating the different ways in which countries
manage and mitigate the risk of agricultural contamination of waterbagied for drinking water
supplies. In Northern Ireland we are particularly interested in the threat of losses of grassland
herbicides, such as MCPA.

Within the project, AFBI has developed a mobile phone app thaprvailide farmers who
areusing professional herbicide products with guidance on current best practice in all aspects of
pesticide use. We have now reached a stage where we have a working prototype and are seeking
feedback from both potential users of the app and other professiakaholders whose work relates
to pesticide use or impact on water quality.

We would appreciate the opportunity to present the app to you and/or your colleagues and so
would like to invite you attend one of the freeregister webinar sessie detailed below. Please also
feel free to forward this email on to anyone else that you think may be interested as we are keen to
present this work to as wide a variety of individuals and organisations as possible and in particular
farmers groups.

Shout you have further questions, please do not hesitate to contact me.

Webinar times and dates

https://www.eventbrite.co.uk/e/sprayday-mobile-app-for-infrequent-pesticide-users-tickets-
143696559277

Monday 22" March 2021 - 2pm
Thursday 25" March 2021 7 10am
Friday 26" March 20217 11am
Monday 29" March 20217 1lam
Tuesday 30" March 20211 3pm
Wednesday 31 March 2021 7 2pm

Pl ease note al/l ti mes are correct for the UKO6s ti


http://www.fairway-project.eu)/
https://www.eventbrite.co.uk/e/sprayday-mobile-app-for-infrequent-pesticide-users-tickets-143696559277
https://www.eventbrite.co.uk/e/sprayday-mobile-app-for-infrequent-pesticide-users-tickets-143696559277

Yours sincerely

Dr. Luke Farrow

Higher Scientific Officer i Spatial analyst i Catchment Management
Sustainable Agri-Food Sciences Division

Agri-Food & Biosciences Institute

18a Newforge Lane

Malone Upper

Belfast

BT9 5PX

Northern Ireland

Tel: 028 9025 5442

e-mail: luke.farrow@afbini.gov.uk
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APPENDIX ET POWERPOINT PRESENTATION OF THE
PROTOTYPE APP

Slide 1

AGRI-FOOD
& BIOSCIENCES _ ) )
INSTITUTE Leading | Protecting | Enhancing

Spray Day i prototype
review

Luke.Farrow@afbini.gov.uk

dy and Donnacha Doody
021

FAIRWAY

0  Welcome to the Spray Day mobile app presentation. This is a piece of work
undertaken by the Agri-Food and Biosciences Institute in Northern Ireland (AFBI) in
Northern Ireland as part of the Fairway project.

Slide 2

Legal statement

The information in this presentation includes A F B Icdpgright and confidential
information and should not be used by or disclosed to any other party. All
intellectual property arising from the FAIRWAY Project and the development of
the app is owned exclusively by AFBI and no other party has any rights relating

toit.

3
AGRI-FOOD

l & BIOSCIENCES
INSTITUTE

0 Read out
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FAIRWAY - www.fairway-project.eu

A To review approaches to L
protection of drinking water
resources against pollution e wm
caused by pesticides and z 2 =
nitrate. z L

A To identify and further MRS GETRESY
develop innovative measures : iy
and governance approaches
for more effective
protection.

o z u
AGRI-FOOD y3
l & BIOSCIENCES
INSTITUTE

t2 |

The purpose of the FAIRWAY project is to review the way in which member states
are protecting drinking water supplies from agricultural contaminants, specifically
pesticides and nitrates.

We are looking for innovative measures and governance approaches and reviewing
how well, or poorly they have performed.

This information is shared with other states so that the good ideas can be
perpetuated and the less good ideas can be avoided in future.

As the map on the right of the slide shows, we are covering a very wide area across
Europe and each individual research site has chosen the most appropriate mixture of
challenges

SprayDay
AIM - develop a phone app to provide guidance on the application, disposal and
environmental risks associated with pesticides in drinking water catchments

TARGET AUDIENCE

A Users who apply pesticides infrequently

A Users who would like assistance with calibration and dilution calculations
A Users who want access to easy-to-use, straightforward decision support tools

%-

i

o
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AFBI was asked to design an app that provides guidance on the application, disposal
and environmental risks associated with pesticides in drinking water catchments.
Early market research showed us that farmers weren't the only potential target group.
Other organisations, such as the amenity sector and Councils may also use
pesticides in considerable quantities.
We defined our target audience to represent

3 users who apply pesticides infrequently

3 users who would like assistance with calibration and dilution calculations

3 users who want access to easy to use straight forward decision support tools
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SprayDay - development

February i April 2019 Market research

A Review existing apps and internet resources
A Gather opinions of pesticide users, advisory services, academics, government department etc.

(Alnterested partieso)
Aprili September 2019 Concept development
September 2019 Demonstrate concept to Interested parties

September 2019 i April 2020 Refine concept
April 2020 i February 2021 Development of working app
March i April 2021 Demonstrate app to Interested parties

May 315 2021 Submitapp and final report to the funders of the FAIRWAY project

w
AGRI-FOOD
& BIOSCIENCES
INSTITUTE

The work has been undertaken over the last three years starting with market
research
3  Speaking to potential users of the app and also individuals and organisations

that work to support agriculture, such as advisory services, academics and
government departments - Finding out what really needs to be in the app

In March and April 2021 we demonstrated the prototype app to the same groups as

listed above

In May 2021 the report final report will be written up and submitted as part of the

Fairway projects deliverables.

AFBI would like to see the project go further and we are actively looking for

companies to collaborate with on this. As a research active organisation we are

familiar with the processes around applying for, and gaining funding from research

bodies, such as Innovate NI. If you would be interested in collaborating with us,

please contact luke.farrow@afbini.gov.uk.

821 & vin

Spray Day

SprayDay

A 4 sections and current
weather only

{., Good Day to Spray
%)  View the best times to spray over the next

week

A Touch any part of a button

:: My Sprayers ? <— Numbers top-right of a box
to access that area

" it lcul 1o P
Calibrate and calculate dilution rates for indicated number of
separate items within.

your sprayers

-
Q
E Pesticide Labels 4

Take photos and catalogue your pesticide i
botes for easy viewing e.g. 3 different sprayers

A Navigation bar along the
bottom is always there

Disposal Advice
How 10 safely dispose of used and
es

o
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This is the front page of the app.

It deliberately only contains five pieces of information and the navigation bar along
the bottom.

At the top you have the current weather
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3 A picture describing current weather conditions
3 A written description of temperature, weather and wind (direction and speed)
y  Datais currently provided by the UK Met Office and is accurate, if you
are within the UK, to within about one kilometre of your location.
Elsewhere in the world data resolution is lower.
3 Atimestamp for the last time the weather data was updated
Yy Reload button next to the temperature allows the user to reload
weather data at will.
Yy Feature is important as weather is a key factor in determining if now is
a good time to go spraying.
fiGood Day to Spray button - a deeper dive into weather data
fiMy sprayerso - The personal details of your sprayers
fiPesticide labelso - an area where the user may photograph any aspect of pesticide
usage that they wish to photograph
fiDisposal adviceo - A hints and tips section offering advice on disposal of pesticide
contaminated object (e.qg. triple-rinsed foil caps, bottles and PPE) as well as dilute
and undiluted pesticides.
0  Although currently written in English, the app could easily be re-written to offer further
languages

O¢ O¢ O«

Slide 7

Good Day to Spray

Weather data provided by
the UK Meteorological
Office

A Suitability commemed_J
upon for the next four ‘
days

User receives site-specific
forecasts for the area where
they are located

Suitability based on a

A Suitability of conditions — |l 510
combination of weather

broken down into 1 hour

blocks factors i wind speed,

temperature, rainfall

App flags that data may be
out of date if it is unable to
connect to the internet.

o
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0 fAGood Day to Spraydis a deeper exploration of the weather conditions and their
suitability for spraying
3 Divides next four days into hourly blocks between 6am and 10pm and
determines whether each period is suitable for spraying or not, based on the
fiGood Day to Sprayo protocol developed by the UK Met office
0 Data currently provided by UK Met Office, but is provided in an industry standard
format and so it would be relatively simple to replace with data from a different
supplier in future
3 Increases the transferability of this app out of the UK
3 Recognises that everyone has their own view of which weather data suppliers
are most reliable, so broadening the appeal of the app in the UK too
0 Personal information security i when setting up a new mobile, users decide if the
phone will be allowed to share GPS location data with third parties. If this is enabled
the app shares the GPS location with AFBI. AFBI identifies the weather forecast that
is appropriate for the location and returns it to the app. The GPS location is not
retained by AFBI.
0 To the right of the month there is a timestamp and reload button allowing the user to
download updated weather data.
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0

AFBI receives updated weather data every 6 hours
If the app has not made contact with AFBI for more than 6 hours a message
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appears beneath the date warning the user to download a newer forecast

If the app has not made contact for more than 2 days, this section only

displays a message suggesting the user downloads a new forecast.

A Calibration
10 J—mm

one year, but does not
prevent use of Dilution
functionality

My Sprayers :
My Sprayers — [erws oo
Test Boom Sprayer 2
ENT  REMOVE CAUBRATE  DIUTION
A As many machines as you
like - Knspssck Cotbration Exoies
Boom sprayers Test Knapsack Sprayer
Knapsacks EDT  REMOVE CAUBRATE  DLUTION =i
Weed wipers

User can manage sprayer
details, record calibration

Weed Wiper
Test Weed Wiper Sprayer —

T REMOVE

All data retained on-phone.
No data shared with 3¢
party

afbi
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data and perform
calibrations

User chooses the name for
each sprayer themselves

e

fiMy Sprayersoi Storage area for the personal details of all sprayers that the user

owns

Also home to the calibrate and dilution calculation functionality
Sprayer types offered are currently iBoomo, fiKnapsacko and fiweed wipero
No data from this area is shared with any third party.
Also displayed is a visual reminder if calibration of a device happened more than one
year ago. This does not disable functionality
When new this screen is empty and new machines may be added by clicking on the

blue plus symbol

Boom Sprayer

& Add New Sprayer

My Sprayers:
A new machine

Speaper Name

Enter Value

Answer these
questions and you
have set up a new
machine in the app

afbi

AGRI-FOOD
& BIOSCIENCES
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Knapsack

< AddNew Sprayer

Speaper Nome

Enter Value

SAVE SPRAYER DETAILS

Details of each sprayer are entered here.
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0 On the left are the questions for a boom sprayer and on the right are the questions
for a knapsack sprayer.

0  Sprayer name: User selects the name for the sprayer

0  Nozzle output i This value will need to be updated each time the user alters the
nozzles on the sprayer. The app is not envisaged as being used by individuals with
access to sprayers that carry multiple different nozzle types simultaneously.

0 The three dots stacked atop each other at the top right of the app allow access to the
Settings area. One of the features in here allows the user to determine if the app is to
request data in imperial or metric measure.

Slide 10
My Sprayers:
Calibration
afbi s

0 Three reminders about best practice. Nozzle check and Boom height may be clicked
on for more information

0 If the app user doesn@ want to see this screen again, they can select fiSkip the
screen in futured and this screen will not be seen again for this sprayer.

Slide 11

0 AfATractor Factoro and fiSpray Outputo are the only buttons that require info from the
user, so this screen is not as intimidating as it looks.

0 Inorder to calibrate the sprayer the user first needs to click on fiTractor Factoro



























