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1 Introduction

What/Why: Task 2.1 involves the development of a harmonized monitoring plan to assess

PPP distribution and related ecosystem, plant, animal, and human (EPAH) healthin 11 CSS
(Table 1). CSS work will involve collection of data and samples, in situ
determinations and preparation , storage, and shipment of samples to different
labs . This monitoring plan will ensure that sampling will be done on a harmonized way,
and that samples are stored and sent to the labs in appropriate conditions. The

methodology relies on appropriate and standardized methods , allowing compar isons across

CSS. This document covers also CSS questionnaires related to farm management, PPP
applications, and ecosystem, livestock and human health .
The g eneral site and  monitoring information will be used for analytical interpretation and

as input parametersin  WP3 exposure models . A file will be soon provided by WP3, on the
additional samples to collect in the reference CSS (NL and PT) in order to improve and
verify/vali date models. The health data and PPP distribution data from CSS will be used as
input data for (eco)toxicological tests in WP4 . The g uestionnaires data

basis for some WP6, WP7 and WP8 activities.

will also serve as

Table 1 . Overview of the parameters assessed in  the environment, livestock and human matrices .

/ PrINT
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Matrix PPP distribution Health state
Soil In soll Soil microbiome , SOM, Cmin, Nmin , PLFA
analyses, enzyme activities, functional gene
analyses
water In_water Water quality
In sediment SOM, Benthic macro -invertebrates diversity
- air In air and dust outdoor -
5 In dust indoor
E Plant In crop Yield data, pestincidence, weed infestation
£ (questionnaire) , D iseases
E Earthworm In earthworm Earthworm diversity , Earthworm gut
microbiome
Fish In fillet and in liver Fish diversity , gut microbiome
Bats In bat fa_eces Bat diversity , gut microbiome
Insects - Biodiversity of ground  -dwelling insects and of
flying insects
urine In urine Biomarkers * in urine
faeces In faeces Microbiome in faces
~ blood In blood Biomarkers * in blood
§ wristbands In wristbands -
§ milk (if In milk (if applicable) -
i applicable)
feed In feed -
- - Reproductivity and  diseases (questionnaire)
urine In urine Biomarkers * in urine
c faeces In faeces Microbiome in faces
g blood In blood Biomarkers * in blood
= Wristbands In wristbands -
Nasal swabs - Microbiome
- - Reproductivity and diseases (questionnaire)
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* Biomarkers for which associations with pesticide exposures have been reported in

scientific literature can potentially be used in the context of pesticide studies. This type of

studies can be done in study populations of limited size and may result in infe rences
regarding a predicted outcome related to certain exposure. The evidence to support an

associative relationship between exposure and magnitude of the effect will be further

explored in scoping and/or systematic reviews performed in WP2 and WP3 of the SPRINT

project. Some biomarkers have been reported to specific adverse outcome pathways

related to adverse outcomes related to pesticide exposure. Most of these biomarkers have

a link to exposure such as the pesticide residues and their metabolites. These biomarkers

have been categorized as O6primaryd study outcomes.

For most other biomarkers the link with exposure is not established well (or not at all).
Even if biomarkers have shown to be linked to exposures such as inhibition of acetyl
cholinesterase ( AChE) and butyryl cholinesterase (BChE) it depends on the working
mechanism of the pesticide if an effect on the level of the biomarker can be expected. Most
active ingredients that are known to change AChE and BChE enzyme activity are
organophosphate or ¢ arbamate pesticides and in the EU most of these have been banned
in the past decade. Even when we will detect historic residues levels are likely to be too
low to trigger any changes beyond background variability. This means that aforementioned
biomarkers will not be tested in samples of most CSS, except for Argentina and other
countries in this region where they are much used and in such large quantities that
intoxications and chronic health effects can be observed in farmers or even the general
population (Ramirez -Santana et al., 2014 and 2020 h.

Especially if exposure levels turn out to be low it is questionable if the biomarkers levels
changes can be attributed specifically to exposures also regarding the wide intraindividual

and interindividual variab  ility. An example is the hormone levels that could certainly be
influenced by pesticide levels but are also in part attributable to intra -individual variability
observe within a range that is considered normal background, especially in female
participants due to hormonal cycle.

1 Ramirez -Santana M, Iglesias -Guerrero J, Castillo -Riguelme M, Scheepers PTJ. Assessment of Health Care
and Economic Costs Due to Episode s of Acute Pesticide Intoxication in Workers of Rural Areas of the
Coquimbo Region, Chile. Value Health Reg Issues. 2014 Dec;5:35 -39. doi: 10.1016/j.vhri.2014.07.006.
Epub 2014 Aug 28. PMID: 29702785.

Ramirez -Santana M, Zufiga -Venegas L, Corral S, Roelevel d N, Groenewoud H, Van der Velden K,
Scheepers PTJ, Pancetti F. Reduced neurobehavioral functioning in agricultural workers and rural
inhabitants exposed to pesticides in northern Chile and its association with blood biomarkers inhibition.

Environ Health. 2020 Jul 22;19(1):84. doi: 10.1186/s12940 -020-00634 -6. PMID: 32698901; PMCID:
PMC7374955.
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Some biomarkers reflect a health condition like an airway infection and have impact on

blood cell counts and blood biomarkers such as interleukins. Other blood biomarkers reflect

liver function and some urine biomarkers reflect kidn ey function. Deviations from values

t hat are often considered to be 6énormald regarding
deviation from normal organ failure and only change outside the normal range as a result

of chronic disease or chronic exposure to xenobi otics. When observed it is most likely that

other causes than pesticide exposures will explain these lab results such as use of alcoholic

beverages in the case of liver function and age -related loss of kidney function. This does

not mean that such effects have not also been observed related to pesticide exposures.

Due to the current limitations the analysis of biomarkers will be restricted to those cases

where we find good reason to include the analysis of clinical biomarkers. Such motives

could come from published hypothesis that need testing in field studies. Other reasons

may be the finding of considerable high levels of specific substances or mixtures of PPP
components in the environment of humans and/or animals supported by reports of clearly

elev ated pesticide and/or metabolite levels in wristbands, blood, urine and/or stool

samples. This selective use of biomarkers will result in the most effective use of allocated

laboratory capacity and resources. In line with this the following biomarkers will considered
for analysis:

Blood:
o0 PPP components and metabolites
o Blood cell counts
0 General inflammatory markers and markers reflecting immunologic status: hsCRP,
IL-13,I1L-2,IL -4, IL -5,IL -6, IL -8, IL -10, IL -13 and TNF -U

0 ROS-biomarkers: GSH/GSSG

o Inflamma tory markers: SAA, VCAM -1 and ICAM -1

0 Neurotoxicity biomarkers: AChE, BchE and GFAP

0 Kidney: creatinine

0 Thyroid: fT4, T3, T4 and TSH

0 Liver: ALT, AST, GGT and protein electrophoresis

0 Reproductive system: DHEAS, FSH, GGT, LH, s -DHEA, SHBG, testosterone,
estradiol, progesterone and cortisol

0 Untargeted exposome analysis (exogenous)

0 Untargeted metabolome analysis (endogenous)

Urine:
a. PPP components and metabolites
b. urinary electrolytes potassium and sodium
C. creatinine
d. urinary proteins (OBS)
e. KIM-1,
f. NAG
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When: middle of growing season
already applied)
assessment ; for most of

: This report is part of a project that has received funding
Hori zon 2020 research

(i.e . >6 07 80% of
and climatic conditions adequate for
to end May -Begin of June 2021.
in autumn due to

CSS it corresponds

remaining CSS will have sampling campaigns

(Table 2). Data, e nvironmental and biolo

minimum interval  possible.

Table 2. Cropping system, livestock

types , and sampling time of

gical

the PPPs
ecosystem

a later
samples should be collected

annual ly used were
health
The
growing season
with the

SPRINT Case Study Sites, CSS.

CSS cropping system livestock Sampling time
w Cartagena (ES) Vegetables Sheep, goat October 2021
(broccaoli)
w Bairrada (PT) Vineyards No end May/ begin June
2021
w Bordeaux (FR) vineyards Pig, chicken June 2021
w Central zone Switzerland orchards Diary end May/ begin June
(CH) 2021
w Poregion (IT) Vegetables No June/July 2021
w Istria (HR) Olives Sheep End May OR September
2021
w Central zone Slovenia (SI) maize Dairy and cattle for Middle June 2021
meat
w Central zone Czech Republic Oil plants Diary , chicken oilseed rape may/June
(CR) 2021;
sunflower/poppy=>
July/august 2021
w Groningen region (NL) Potatoes Dairy middle -end May 2021
10-Central zone Denmark (DK) Cereals Dairy May 2021
hll Buenos Aires region (AR) cereals Dairy, chicken September 2021

How: The monitoring plan includes detailed instructions for
, and training will be provided in combination with

different tasks
conducted in  WP1 (march 11
recommended methods,
analytical

equi pmentds and
materials are identified in the

expert s and WP2 leaders.
sampling, storage, and shipment

-march 25; online).
the CSS leaders should contact the

consumabl
overview tables in sections

In case of

es wi ||l

be

CSS leaders to perform the
the stakeholder training
problems in applying the
respective

The experts and their contacts are included in the
overview tables in

sampling

section s 3-7. Specific sampling
provi dhese t o

3-7; CSS addresses in Annex 1 ).
Generic sampling material is provided by the CSS leader.

CSS leaders send the ir CSS samples to the analytical partner
analysing the samples are indicated in samples and parameters

labs directly 1 the labs
overview figures below,

and in the matrices overview tables in sections 3-7 i all lab shipping addresses were
included in Annex 2 . CSS teams should discuss the preferred shipping day with respective
analytical partner, and inf  orm them once the samples are shipped (including tr acking

9
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codes). Combined shipment , i.e. combine different types of samples with the same lab
destination , is possible as long as storage conditions are compatible and the shipping
conditions are the same (some combinations are suggested in the overview tables in
sections 3-7). Packaging and shipping of the samples must conform t o all applicable
regulations and standards regarding packing, marking and labelling. If possible/applicable,

part of the original composite samples should be kept in the freezer at CSS labs, at least

until confirmation of safe receipt at the analytical lab oratories. A separate SOP on shipment
(including sample exchange within the European Union and from non -EU countries to EU
countries), and on long  -term storage and samples destruction (or other solution) can be
prepared once all parameters and analytical r equirements are confirmed.

Requirements:

1 human ethics approval before recruitment and sampling . All CSS should
submit the ethics application before 12 March 2021. The SPRINT ethics committee
can help with your questions, and should be informed in any status change with regards

to the application.

1 if not already covered by the CSS team, CSS leader should contact a nurse,
veterinarian, a fish and a bat scientist to collect human, livestock and cat blood,
fishes and bat faeces, respectively and to determi  ne biodiversity of fish and bats on CSS
level .

1 Each CSSshouldinclude 20fields (i.e. 10 conventional/integrated (C/1) and 10 organic
(O) fields). A maximum of two fields can be selected per farm, but at least 6 organic
and 6 conventional farms should be selected per CSS. Definitions and guidelines for

fields, farm and CSS selection are already addressed in a previous document (Guidelines

for Case Study Sites CSS selection  2). The leaflet * and a brochure “ produced by WP8 can
be used to inform CSS popula  tion on the study and activities. Note that human and
livestock samples will be collected from/in 12 farmer households/farms/CSS

(6 C and 6 O). We cannot analyse more households; consider this when selecting the

farms, and either you restrict to i) 4 C and 4 O farms with two fields + 2 C and 2 O
farms with one field and all these are sampled, or ii) you consider more than 6 C and/or

6 O farms as long as some of your farmers are okay with having only environmental

sample results.

2 https://sprint  -h2020.eu/index.php/project -documents/registered  -users/monitoring - plan -documents
3 https://sprint  -h2020.eu/index.php/project -documents/leafle ts-and -brochures/leaflets
4 https://sprint  -h2020.eu/index.php/project -documents/leaflets -and -brochures/brochures

10
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-please guarantee your organic farmers do not operate in conventional farms too. If you
dondt have enough f ar mehers consderlirh dhers mnvéntionan farmer .

-In each farmer households 1 adult female and 1 adult male, i.e. the farmer and his
spouse / her husband, or his sister/her brother, or his adult daughter/ her ac
be samp(otal@d Af ar meC6S) .0/

- A participant ID will be attributed to each study participant. This participant ID code
will be used in the interview gquestionnaires and in the labels of the samples (Fig. 1).
Only the respective CSS team and the SPRINT data managers will have access to the

key code and participant personal data. Any information that would individually or
collectively allow to identify someone directly or indirectly will be encrypted.

Further more, for blind analyses purposes, the labels of the samples to send to the labs

should not mention the farming system the samples originate form. These labels should
only cover the general information such as the country (e.g. DK), the sample type
(e.g. Human), participant ID number (e.g. 001), sample type code
(Blood/Nasal/Stool/Urine  /Wris tband) , container abbreviation (e.g. SST for blood),
and number of replicates (e.g. 1/3) ( Fig. 1, example of Denmark, human sampling).

A code system is provided for CSS leaders, in the SPRINT website 5. Further details on
the used pseudonymization and anonymization techniques can be found in the project

Data Management Plan.

Anonymized code
DK_H001_B_SST1/3

Participant ID number
l Blood container abbreviation

DK_H001_B_SST1/3

Case study site code T T Replicates
Sample type code

Sample type
Legend:
Sample type: Sample type code: Blood container abbreviation
E=Ecosystem B=Blood SST: Serum separation test tube
P=Plant N=Nasal
A=Animal S=Stool PST: Plasma separation tube
H=Human U=Urine K2-EDTA : Potassium -Ethylenediaminetetraacetic
W=Wristband acid blood tub e

Figure 1. Participant code used for human sampling ; additional detailed personal information
corresponding to the ID should be kept by the CSS leaders

5 https://sprint  -h2020.eu/index.php/project -documents/registered  -users/monitoring -plan -
documents/codesystem

11
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- livestock: optimal in the same field where crop, soil, earthworms etc are sampled; if

you dondt have |livestock in that field, then I|livest
field. This if the adjacent field belongs to your farmer or if the owner of the

neighbour field agrees to the livestock study; ideally, this adjacent field h ave a related

or similar pesticide use than the initial crop field.

1 human samples will be also collected from 12 neighbours households and from
12 consumers households/CSS. In each of these households 1 adult female and 1
adult male, i.e. the neighbour/consumer and his spouse/her husband, or his sister/her
brother, or his adult daughter/her adult son Awi || be sampl edo (tot
individuals/population/CSS). Note that neighbours must not be farmers (even if you
have to look > 250 meters from the farm), and that consumers are not necessarily
consuming the products of the farms, but rather have a preference for conventional or
organic food.

1 meteo stations , ideally < 5 Km from each field. These should cover wind speed and
direction at two (or more) h eights, rainfall, and air temperature.

Remarks:

- CSS should take the  coordinates  and pictures of all sampling locations (fields, water

bodies, bat roosts, insects transects , TIEM devices installation points )
- Argentinian CSS  : most of sampling consumables and equipment will be acquired locally
and most of analyses performed in situ . Adaptions to the normal EU monitoring plan must

be defined with the project coordinator Violette Geissen.

- minor changes to the monitoring plan can be expected after testing the

proposed procedures in the field, or to cope with the coronavirus pandemic

guidelines at the countries of the CSS, at the sampling campaign time . CSS
leaders must guarantee that the field work follow all the safety rules in force for

Covid -19.

12
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1.1 SPRINT questionnaires overv{@arming system,
EnvironmentLivestockHumar)

CSS SPRINT work covers four questionnaires . A short description of these questionnaires

is provided below and a detailed overview is provided in the Table 3 . The questionnaires
are provided as monitoring plan appendices, and can be found in the SPRINT webs ite 8. We
recommend to conduct the questionnaires face -to-face, but if conducted via phone, please
email or send per post the questionnaire to the person in advance. This will make it easier

to respond the questions

Humans:
1. Questionnaire about exposure & health

Appendix 1 - Performed once at sampling time to fa rmers, neighbours and
consumers [ Appendix_1 SPRINT_Personal interview questionnaire.docx ]

2. Questionnaire about behaviour and information with regards to pesticides

Appendix 2 - Performed once at sampling time to farmers , neighbours and
consumers [ Appendix_2_SPRINT_WP7_WP8_questions.docx ]

Crops:
3. Questionnaire Farm and crop characteristics, agronomic management practices,
pesticide and fertilizer records, cost and ben efits of the crop
Appendix 3 - Performed twice (the first time is the sampling campaign, the second
6 months after that to confirm land and application records), to farmers.
[Apendix_3 SPRINT_Monitoring_General_Info_ WP2 -WP6_2021.xlIsx 1.
Livestock:

4. Questionnaire on livestock characteristics

Appendix 4 - Performed once (at sampling time), to farmers and veterinarian
[Appendix_4_Livestock_WP2.xIsx ]

6 https://sprint  -h2020.eu/index.php/project -documents/registered  -users/monitoring -plan -

documents/questionnaires
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Table 1. Overview of the

CSS SPRINT questionnaires including links with the different project tasks.

WP | Responsible Time period Description Task Yr\lltll)l feed
Questionnaire i
At same time of Collection of data to
Abdallah, Vivi sampling support an integrated -I;SIZ( (i/llizl) wig Wp4,
campaign risk management tool '
At same time of monitoring pest and
2 Abdallah sampling disease pressure on Task 2.1 WP3, WP4
camoaian plants (crops) through
paig interviews with farmers
At same time of information about overall
- . health status from
Vivi sampling . - Task 2.1 WP3, WP4
campaian semiquantitative
paig interviews
Questionnaire ii
Ana . -
! At same time of Attitude towards PPP '7I'azsk 1 WP7
sampling :
8 campaign Communication Task 8.2 WP8
Jane preferences 8.3
Questionnaire iii
Natural and human
Abdallah environment
At same time of Farm characterization
sampling Field characterization WP2
campaign Log book of the crop
6 Pesticide record Task 6.1
Lucius, Jenifer Fertilizer record 6.3
& Team Cost and benefits
Log book of the crop
gaTnorl]it:s after Pesticide record
campai gn Fertilizer record
paig Cost and benefits
Questionnaire IV
Farmers/veterinaries will
At same time of be interviewed
Abdallah, Vivi sampling regardlr_lg their . Task 2.1 WP3, WP4
campaian perception of animal
paig health and diseases
occurring in the CSS
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1.2 Sampesoverview(Environment, Livestock and Human)

The tables 4-6 compile the type and number of samples tocollect perfarming system and CSS. These samples will be used to assess
both PPP distribution and health in Environment, Livestock and Human. As wat er, sediment, fishes, and bats are hardly connected

to fields, their figures are presented at CSS level only. Please note that some samples have to be divided into aliquots for

determination of different parameters , see parameters overview figures below and matrix overview tables in sections 3-7 for details.

Table 2. type and number of to Environment related samples to collect per CSS.

Css
benthic
# country location system soil water | sediment|air-dust outsidg dust house| Plant |earthworm| macro- fish | bat (feces)| insects- trapg insects-flying
invertebrate
1ES Cartagena @] 10 6 6 1 10 10 10 3 6 5 15 15
o] 10 1 10 10 10 15 15
2PT Bairrada C/l 10 1 10 10 10 15 15
o 10 6 6 1 10 10 10 3 6 ° 15 15
3FR Bordeaux @] 10 6 6 1 10 10 10 3 6 5 15 15
o 10 1 10 10 10 15 15
4 CH Central zone Cl/I 10 6 6 1 10 10 10 3 6 5 15 15
o 10 1 10 10 10 15 15
51T Po region C/l 10 6 6 1 10 10 10 3 6 5 15 15
o) 10 1 10 10 10 15 15
6 HR Istria C/l 10 1 10 10 10 15 15
[¢] 10 6 6 1 10 10 10 3 6 ° 15 15
7 Sl Central zone Cl/I 10 6 6 1 10 10 10 3 6 5 15 15
o) 10 1 10 10 10 15 15
8Cz All country @] 10 6 6 1 10 10 10 3 6 5 15 15
o 10 1 10 10 10 15 15
9 NL Groningen C/l 10 6 6 1 10 10 10 3 6 5 15 15
o) 10 1 10 10 10 15 15
10 DK Central zone Cl/I 10 6 6 1 10 10 10 3 6 5 15 15
o) 10 1 10 10 10 15 15
11 AR Bugnos aires C 10 6 6 NA 10 10 10 3 6 5 15 15
region | 10 10 15 15
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Table 5 - Type and number of  livestock related samples to collect per CSS.

# country location system| sheep  goat dairy cattle mea  pig chicken| urine | faeces | blood [wristbandd milk feed faeces | blood [ wristbands
1ES Cartagena Cll X X 18 18 18 6 6 6 2 2 2
o) X X 18 18 18 6 6 6 2 2 2
2 PT Bairrada C/l X X 18 18 18 6 na 6 2 2 2
o) X X 18 18 18 6 na 6 2 2 2
3FR Bordeaux Cll 2 2 2
0 2 2 2
4 CH Central zone ClI X 18 18 18 6 6 6 2 2 2
o) X 18 18 18 6 6 6 2 2 2
51T Po region C/l 2 2 2
o) 2 2 2
6 HR Istria Cl X 18 18 18 6 6 6 2 2 2
0 X 18 18 18 6 6 6 2 2 2
7Sl Central zone ClI X X 6 6 6 2 2 2
o) X 6 6 6 2 2 2
8Cz Allcountry  ClIl X 6 6 6 2 2 2
o) X 6 6 6 2 2 2
9 NL Groningen C/l X 6 6 6 2 2 2
0 X 6 6 6 2 2 2
10 DK Central zone ClI X 6 6 6 2 2 2
o) X 6 6 6 2 2 2
11 AR Buenos aires C X 6 6 6 2 2 2
region | X 6 6 6 2 2 2
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Table 3. Type and number of  human related samples to collect per CSS.

CSSs Human - urine Human- faeces Human- blood Human- wristbands Human - nasal swap
# country location system{farmers _rural consumeffarmers rural consumeffarmers rural consumeffarmers rural consumeffarmers rural consumemax No samples per C|

1ES Cartagena C/l 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
[¢] 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

2PT Bairrada (o] 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
o 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

3FR Bordeaux C/ 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
o 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

4 CH Central zone Cl/I 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
[¢] 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

51T Po region C/ 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
o 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

6 HR Istria (7] 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
o 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

7Sl Central zone Cl/I 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
O 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

8Cz All country C/l 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
[¢] 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

9 NL Groningen (o] 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
o 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

10 DK Central zone Cl/I 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
O 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

11 AR Buenos aires C 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 360
region | 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12

max No of samples all C 792 792 792 792 792 [ 360 |
PPP analyse WR WR SKU SKU
health - microbiomg WU WU
helath - other SKU SKU
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1.3 Parameters overvie{Environment, Livestock and Human)

The figure s 2-4 compile the parameters to be analyse per sample. Different box colours were attributed to different labs ; ¢ ombined
shipment , inclusively across environment, livestock and human related samples is possible aslong as  the storage conditions  of the
different samples/aliquots are compatible and the ir shipping conditions are the same

CSS (10 Conventional/Integrated + 10 Organic Fields)
| | I I I | l | |
4 * + 4 4 + ] ¥ ¥ 1
1 6 6 1 1 1 1 3 6 5 1 1
soil water sediment air dust house dust plant earthworm macro- fish bat faeces insect insect
sample/field samples samples outdoor sample/ sample/field sample/ Invertebr. samples per CSS trap transect
(20 per CsS) per CSS per C55 samplein1C farmer (20 per CSS) field samples per CSS | In5Cand5 || In5Cand5
} I and 1 O field h hold (20 per CSS) per CSS 1 O fields 0 fields
! (2percss) || (20 percss) 1 : T *3 times *3 times
[ | 1 } } | \ 1 | (30 per ¢55) || (30 per CsS)
| ! I ] 1 ! 1 | ! 1
+ 1 ¥ M 1 1 1 [ 2 I J
Aliquot1 -= FQ
parameters
(Css leaders) (css leaders)
Aliquot 2 -> KWALIS Lab
PPP (MU) Fulda
Aliquot 3 ->
Cmin & Nmin
(MU)
T Monolith 3 -> gut -> Aliquot 2 -
Aliquot 4 —> microbiome microbiome >microbiome
microbiome (wu} (WU) (wu)
(wu)
Monolith 1 -> Diversity
diversity (UAVR)
(wu)
Figure 2.Parameters overview  per environment related sample . Water, sediment, fishes, macro -invertebrates and bat s are not mandatory  matrices
as they depend on the availability in the CSS . These matrices are also  hardly link ed to field o ra farming system , so their figures correspond to CSS
level . The order of the matrices are in line with the monitoring plan overall presentation order, not mandatory and no  -mandatory matrices.
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6 Conventional/Integrated farms + 6 Organic farms /CSS CATS:2CE& 20 fC55
If: chicken If: Sheep, goat, dairy , or cattle
L r l
2 3 3 1 3 3 3 3 1 1 1 1 1
urine-faeces blood writsbands feed urine faeces blood wristbands milk feed faeces blood Wristband,
samples/ samples/ [farm sample / samples/ ples/ ples/ [farm sample/ sample / sample/ samples/ Jcat

biomarkers
( er

Figure 3. Parameters overview per  livestock and cats related sample. Please note that 3 samples/farm means 3 animals, not 3 time measurements.
A CSS might sample more than one type of livestock (in line with CSS description table of the Grant Agreement), but only on e type of animal is
sample per farm.
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72 human participants/CSS |
1 ‘u'rine 1 stool 1 blood 1 wristband/ 1 nasal
sample/ sample/ sample/ participant swab
participant participant participant sample/
participant
T | T | 1
1 | I 1 I
1 | I | I
1 1 I 1 I
Ogiginalurine
container with
remaining urineinthe
freezer (-18°C) at C55
Iab, at least until
confirmation of safe
receiptofthe tubssat
the analytical
laboratories.
PPP microbiome
(SKU) (WU-HMI)
microbiome
ers (WU-HMI)
(SKU)
Figure 4. Parameters overview per human related sample. Human population = farmers, neighbors and consumers
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2 General CS&hd fieldanformation

To be able to properly analyze environmental and biological data, and to put them in
context, general site , crop and monitoring information is needed. This general information

covers the natural and human context of the CSS, and farms , field and crop
Information on the natural and human context encompasses information about the

characteristics.

climate , topography , soil and water,
and crop  characterization
size), informatio n on livestock and crop s on the farm

land ownership; and land and water use rights. Farm
includes: identification of fa rms/fields (e.g., coordinates,

; agricultural management practices

for a selected crop (log book) and its pesticide and fertilizer record. It includes also the

cost and benefits of the selected crop ; Land operations; compilation of relevant baseline
data; and stakeholders engagement data are also approached in this study

The CSS leader is requested to fill this general information in Appendix 3

The excel has the

[Apendix_3_SPRINT_Monitoring_General_Info_WP2

following structure:

Table 4. Environmental, agronomic and economic

-WP6_2021.xlIsx ].

aspects considered in CSS description.

Natural and human
environment

Climate of the study area

Topography

Soil information of the farm S

Soil threats

Water body

Water management

Land ownership, land use rights, and water use rights

Sampling information

Farm characterization

Company identity

Company profile

Details farm type

Details animal

Animal husbandry

Crop characterization

Considered fields in the farm

Crop selected

Soil analysis

Open questions to disease management

Log book/ crop

Details on management practices (before sowing

activities until harvest)

Fertilizer record

Details on fertilizers (type of fertilizers, rates)

Effective pesticide
records

Details on pesticides (active substances, dates,
methods, commercial product name)

applications and

Cost and benefits

Details on incomes and outcomes
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3 Monitoring Environment
3.1 SOIL

3.1.1 Basic soil characterization

The table 8 presents the baseline and the minimum  soil data set required per field . These
parameter s should be analyzed by CSS teams , according to the method and conditions
summarized in the  table. Any deviation should be recorded. The respective m ethods are
provided in Annex 3A-C. If needed, CSS teams must seek the help of a soil scientist for
the description of soil profile and the undisturbed soil sampling for laboratory analysis.

These data is going to be specially relevant for WP3 on modelling and exposure
assessment.

Table 5. Basic soil character ization per field.

Property Method Depth Frequency Time o
assessment
jglslcription f el visual analysis At least 1 m depth once Z?é: :gtt tgooo d\:\;et b
Texture per soil Hydrometer or 2 horizons: topsoil once Soil not too wet
horizon laser diffraction and subsoil and nottoodry °
Bulk density / Core method (ISO topsoil: 0 i 10 cm once Soil not too wet
total porosity 11272) ) and nottoo dry °

4f not possiblan somefields/farms soil profile description can be derived from existing soil mapprevious measurements
of the CSS team.
bnot necessarily at the sampling campaign time.

3.1.2Sampling, storage, shipmeuitsoil samplesor pH, SOC, texture, PPP,
Cmin, Nmin, microbiome, PLFA, enzyme activities, and functional gene analyses

Table 6. Overview of sampling, storage, shipment for soil samples .

Sampling
Sampling design

Material: auger/spade , plastic bags .

1 composite sample per field (this sample is the the
combination of 5 sub-samples, randomly sampled across the
field; each sub -sample should be ~ 400g) .

Sampling should be made in areas of the field that are
representative of so il and crop, and should be at least 5 m
away from the edge s of the field.

Sampling depth:0 i 5 cm in permanent crops, OR 0 120cmin
arable land with tillage

Before collecting the sub  -samples, big stones, vegetation
residues, grass and litter should be removed from soil

surface. The field sub -samples should be placed in a bucket,
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where they should be mixed. Vegetation residues and stones
should be hand -picked (do not sieve the soil).

Clean the auger between fields.

Amount to collect

~2 Kg composite sample

By whom

CSS leader/team

Contact person in case of
doubts/changes required

Abdallah, abdallah.alaoui@unibe.ch (+41 31 631 54 44)

Storage and shipment of samples

Once in the CSS team lab, each soil composite sample should be divided into 5 aliquots

aliquot 1:~300 grams,  parameter: pH, SOC, and Texture (if not measured from table 8)

Storage conditions

Air conditions

Shipping

Not applicable; Responsible for the analysis: CSS leader
see Annex 3B, D, E.
send data to Abdallah, abdallah.alaoui@unibe.ch

aliquot 2:~ 100 grams, parameter: PPP

Storage conditions

Sub-sampled placed into a labelled plastic bag;

Shipment should be done right after sampling. If needed,

the CSS composite sample can be
and dark conditions, for a maximum of 24h, until shipping.

For longer periods between sampling and shipping, deep

freezing( -20I) i s redommende

Shipping *

To Jakub Hofman (MU)
By Fast Courier Service/ Express post, in containers with
ice, dry ice, or frozen ice packs

aliguot 3:~ 400-500 grams, parameter:  Cmin, Nmin

Storage conditions

The soil is prevented from any drying. Soil should be placed
into a labelled plastic or glass container large enough ( ~1L)
to contain also free air space of similar volume like the soil.

The sample must be stored under
conditions immediately after sampling. The shipping should

follow within 24h after sampling. For longer time storage,

its needed to use lids with small holes or loosely fitting lids

to enable little air exchange for soil (before shipping,

replace the lids, tape the holes, close the lids tightly).

Shipping *

To Jakub Hofman (MU)
By Fast Courier Service/ Express post, in containers with
ice, dry ice, or frozen ice packs

aliquot 4: ~50 grams, parameter: microbiome

Storage conditions

Individual sample  placed into a labelled plastic bag;
And frozen (dry ice preferred also on the CSS as slowly
freezing samples will influence the activity of microbes)

Shipping * To Vera Silva/ Paula Harkes (WU)
By Fast Courier Service/ Express post, in containers with
ice, dry ice, or frozen ice packs

aliquot 5: ~200 grams, parameter: PLFA analyses, enzyme activities, functional gene analyses

Storage conditions

Individual sample placed into a labelled plastic bag;
Storage at -20°C .

Shipping *

To Sabine Rudolph (UH)
Shipping in a frozen state

* Not applicable to Argentina, analyses will be done locally
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3.2WATER

No mandatory matrix; depends if available in the CSS.

Surface water bodies = small rivers or  stream channels of about 2 m large, small lakes ,
and ponds . If there are surface water bodies in the CSS area, then CSS teams should

sample 6 water bodies /CSS (minimum 3 -maximum 6) . Riverine ecosystems  (small rivers
or stream) located in the vicinity of the organic and/or co nventional agricultural fields , if
possible connected to them , and known/likely to have fishes would be preferred.

CSS teams should (besides take coordinates and pictures):

9 indicate connectivity  of the water body  to agricultural lands (if applicable, indi cate
if the water is used for field irrigation)

f indicate exi stence of riparian buffessr{ipdOoenearvedhpet avta
body, that reduces the impact of adjacent fields or urban areas).

1 indicate the size per water body (width/depth)
1 measur e water temperature, pH, electrical conductivity, dissolved oxygen ,and total
suspended solids (Annex4 ).

3.2.1Sampling, storage, shipmeuftwater samplesor PPP analysis

Table 7. Sampling, storage, shipment for water samples .
Sampling
Sampling design Material: plastic bottles

1 sample per water system
3- 6 water systems per CSS.

The water sampling must be collected sub -superficially. The bottle must
be used to directly collect the water sample. It must be synchronised
with sediment, fish, and macroinvertebrates sampling

Detailed protocol Annex 5.

Amount to collect ~2 L sample
By whom CSS team
Any scientist or technician with some experience in water and sediment

sampling on aquatic systems who should be supported by at least one
more person for better efficiency and overall safety

Contact person in case of Nelson, njabrantes@ua.pt  (+35 1 965611486)
doubts/changes required

Storage and shipment of samples

Storage conditions Shipment should be done right after sampling. If needed, the CSS
sample can be stored under cold (47C)
maximum of 24h, until shipping . For longer periods between sampling
and shipping, deep freezing ( -20r)y is recommended.
Shipping * To Maria Angeles Martinez (CIEMAT)

By Fast Courier Service/ Express post, in containers with ice, dry ice, or
frozen ice pac ks .

* Not applicable to Argentina, analyses will be done locally
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3.3 SEDIMENT

3.3.1 Sampling, storage, shipmerftsedimentsampledor SOM granulometry

and PPP analyses

No mandatory matrix ; should be collected in the water sampling locations.

Table 8. Sampling, storage, shipment for sediment samples.

Sampling

Sampling design

Material: coring device or a stainless  -steel scoop , plastic
containers

1 composite sample _per water body  (this composite sample is of 3
sub -samples collected at sites distancing at least 10 m from each

other)

3- 6 sediment samples per CSS

0-10 cm deep
Detailed protocol Annex 6

Amount to collect

1L/kg of composite sediment sample

By whom

CSS team

Contact person in case of
doubts/changes required

Nelson, njabrantes@ua.pt (+351 965611486)

Storage and shipment of samples

Once in the CSS team lab, each sediment composite sample should be divided into 2 aliquots

aliquot 1:~ 250 grams, parameter:

SOM and granulometry

Storage conditions

Organic matter and granulometry I the sample must be placed in a
plastic box (500ml) lined with aluminium foil

Shipping

Not applicable; Responsible for the analysis: CSS leader
see Annex 3 B, 3E.
send data to Abdallah,  abdallah.alaoui@unibe.ch

aliquot 2:~ 250 grams, parameter:

Storage conditions

PPP analysis
Once the sediment sample has been taken, you may want to let it
settle and then decant the bulk (not all) of clear water above the
sediment layer to reduce the weight. Transfer that sediment (still

with same water) into a 250ml polypropylene container with a
screw cap .

Shipment should be done right after sampling. If needed, the

sample can be stored under cold ( 47rCc) and dark cond
maximum of 24h, until shipping. For longer periods between

sampling and shipping, deep freezing ( -20r) is recomme
Guarantee the container is not completely full in case of freezing

explansion.

Shipping *

To Hans Mol , WR

By Fast Courier Service/ Express post, in thermal boxes with ice,
dry ice, or frozen ice packs

* Not applicable to Argentina, analyses will be done locally
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3.3.2 Sampling, storage, shipment Benthic macroinvertaiatesfor diversity
assessment

Table 9. Characterization of the Benthic. macroinvertebratesd c

Sampling

Sampling design Material: hand net, plastic containers
Only applicable to CSS with riverine ('small rivers or stream)
ecosystems.
The biodiversity of benthic macro -invertebrates will be assessed in
3 samples sent to our SPRINT expert Nelson Abrantes
njabrantes@ua.pt
These samples originate from 3 riverine systems or from 3 sites
within a selected riverine system (in this later case, the sites should
be at least 500 m apart from each other). These riverine system(s)
should be within the set of water bodies selected for water and fish
sampling.
Detailed proto col annex 7.

Amount to collect Not applicable; 3 samples/CSS

By whom CSS teams

Contact person in case of Nelson, njabrantes@ua.pt (+351 965611486)

doubts/changes required

Laboratory analysis

Storage conditions preservation in alcohol

Shipping To Nelson (UAVR)
No special requirement
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3.4 AIR OUTDOOR

3.4.1 Sampling, storage, shipmeoftair and dust outside for PPP analysis

Table 10. Sampling, storage, shipment for air and dust outdoor samples.
Sampling
Sampling design Material: 2 TIEM devices + 2 filter collection kits + 1 box to send the filters
(Provided by WU)*
=> one to be installed in an organic field and one in a conventional field.=>

(dont forget to take the coordinates)=>These devices cover also long distance
transport, so better to select 2 fields with no clear barriers, or on a top of hills.

WU will send the head device already assembled but without the foot/pole (to
save shipping space). We ask you to arrange this yourself. The head should be

at 1.5 height, and at least 0.5m above crop. A maximum distance between
trees in the field is adviced.

The devices should be installed o ne month before the mid growing
season/sampling campaign . They stay in the field for 8 weeks , with no
need of maintenance. After these 8 weeks you remove the head of the
devices, andwith nitrile glovesandtweezers , youremove the 4 PEF filters
and the 1 PUF filter per device => these filters should be involved in
aluminum fold and frozen for at least 24 hours before shipping.

A video will be provided on the installation of the device in the field
disassemble the head to collect the filters, and protect ion of filters for analyses
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Amount to collect

Not applicable; 4 loaded PEF filters in a and PUF disk/ device

By whom CSS leader/team

Contact person in Violette Geissen, violette.geissen@wur.nl (+31 610883790)
case of

doubts/changes

required

Storage and shipment of samples

Storage conditions

the filters should be involved in aluminum fold and frozen for at least 24 hours
before shipping. shipment performed on cool conditions , in the box provided
by WU.

Shipping*

The filters=>

Carolin Schleicher

KWALIS Qualitatsforschung Fulda GmbH
Fuldaer StraBe 21

D-36160 Dipperz, GERMANY

Phone: +49 -6657 -608990

FAX: +49 -6657 -6592

E-Mail: office@kwalis.de

Return the disassembled heads of the devices =>
Ulrich Schlechtriemen

TIEM Integrierte Umweltliberwachung
Hohenzollernstr. 20

44135 Dortmund

fon +49 231 22395933

fax +49 231 22396548

tiem -technic@arcor.de

* Not applicable to ArgentirnaArgentina will have BSNE devices; work must be coordinatedDithGoossens

dirk.goossens@kuleen.be
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