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CONCLUSIONS
• 10 monitoring sites consisting of a variety of cropping patterns were

successfully identified and sampled over a period of 12 months.
• More than 300 sampling events were conducted over the 12-month period and

samples were maintained under frozen conditions during interim storage and
shipment to the laboratory.

• Automated daily composite sampling was successfully conducted across
3no. sites for up to 1 month during periods of acaricide application and
significant rainfall.

• Preliminary analytical results for >500 samples completed to date show no
detections above the LOQ (0.002 µg/L).

• Preliminary analytical data indicate that under the acaracide usage conditions
and environmental settings monitored, the acaracide does not appear to
impact surface water resources at measurable concentrations.
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Abstract

Site Identification 

An intensive surface water monitoring study was conducted at 10 pre-selected monitoring locations across Spain at sites located in high usage areas of the acaricide of interest. A total of 34
candidate monitoring locations were identified for possible study inclusion with the final 10 monitoring locations selected based upon significant historical (and/or future planned) usage of the
acaricide of interest, proximity of the treated groves and fields to receiving water bodies, slope and soil type of treated areas of land, and presence of perennial receiving water bodies suitable for
sample collection.

Following the selection of a candidate site for study inclusion, surface water samples were collected from up to three pre-defined monitoring locations at each site. These monitoring locations
were upstream of the point of likely discharge / run-off, one corresponding with the approximate point of discharge and another at a down-stream location. The sampling schedule consisted of
initial monthly baseline sample collection, followed by a more intensive weekly sampling regime during periods of reported acaricide usage or elevated operating facility water flow/discharge.
Over the course of the approximately 12-month study, up to 24 sampling events were conducted at each monitoring site, which consisted of eight baseline and 16 intensive (weekly) sampling
events. In addition, three monitoring locations with overall higher vulnerability to runoff were selected for continuous automated sample collection. Continuous sample collection was performed at
these sites for a period between 14 to 30 days, some immediately post acaricide application.

Surface water samples were collected at each of up to 3 sampling locations per site at the prescribed monthly
(8no.) and weekly (16no.) sampling schedule using direct fill techniques, with 24 discrete sampling events
conducted over a 12-month sampling period.

In addition, ISCO automated samplers were also installed at 3no. sites during the peak acaricide application
season in order to provide a greater resolution of daily composite sampling data for a period of up to 30 days. The
sites were selected for automated sampler installation based upon their anticipated vulnerability (i.e. imminent
acaracide application, high potential for run-off to surface waters and potential for seasonal storm events).

The water samples collected were preserved on dry-ice during field activities prior to prompt relocation to frozen
storage and subsequently shipment to the laboratory under frozen conditions. Determination of the magnitude of
the target acaracide residues in surface waters was determined via ultra-efficiency liquid chromatography coupled
to a triple quadruple mass spectrometer after liquid extraction. The Limit of Quantification (LOQ) was reported at
0.002µg/l, whilst the Limit of Detection (LOD) was defined as 30% of the LOQ.

Surface Water Sample Collection and Analysis

Site ID Plot (Ha) Years Treated Crop Type/s

AUK-089 S2B 7.5 Ha 2019 / 2020 / 2021 Citrus

AUK-089 S3A 0.25 Ha 2019 / 2020 / 2021 Citrus

AUK-089 S4 55.0 Ha 2019 / 2020 / 2021 Citrus

AUK-089 S5A 5.3 Ha 2019 / 2020 / 2021 / 
2022

Citrus

AUK-089 S10A 7.2 Ha 2019 / 2020 / 2021 Citrus

AUK-089 S10C 4.83 Ha & 1.55 
Ha

2019 / 2020 / 2021 Citrus

AUK-089 S19B 10.5 Ha 2021 Tomato

AUK-089 S20 10.0 Ha 2020 / 2021 Tomato, Cotton & 
Spinach

AUK-089 S21 4.0 Ha 2020 / 2021 Cotton and Pepper
AUK-089 S24C 1.5 Ha 2019 / 2020 / 2021 Citrus

Identification of monitoring sites for study inclusion included a
review of available acaricide sales data, completion of high-
level GIS base maps, farmer interviews and in-field site
assessment, focused on the following key criteria;

- Significant historical / proposed future use of target acaricide
- Proximity (<100m) to nearby, accessible surface water courses

with continuous presence / flow
- Treated plot slope & evidence of surface water run-off /

discharge
- Spatial distribution of monitoring sites
- A variety of target crop types and production settings
- Growers with positive environmental stewardship practices
- Minimal flooding risk

Acaracide and Cropping History of Monitoring Sites Spatial Distribution of Monitoring Sites

Site ID Abamectin Application/s Significant Rainfall (>10mm/day) Days after last 
application (DALA)

Date of subsequent 
sampling event

S2B 7 & 18 May 2021 29,89mm - 23 May 2021 (local weather station) 5 27 May 2021

S2B 14 July 2021 21.6mm - 26 Jul 2021 (local weather station) 12 27 Jul 2021

S4 12 Jul to 4 Aug 2021 14.6mm - 26 Jul 2021 (local weather station) 0 28 Jul 2021

S4 31 Aug to 01 Oct 2021
15 Oct to 22 Oct 2021

67.4mm - 22 Oct 2021 (local weather station) 0 23 Nov 2021

S4 04 Nov to 06 Nov 2021 10.80mm - 05 Nov 2021 (local weather station)
14.40mm - 18 Nov 2021 (local weather station)
13.70mm - 23 Nov 2021 (local weather station)

0 23 Nov 2021

S5A 01 September 2021 73mm - 13 Sep 2021 (in-field rain gauge) 12 28 Sep 2021

S24C 10 August 2021 12mm - 14 Aug 2021 (in-field rain gauge) 4 18 Aug 2021

Water Channel Transects – Site S5A

Automated Sampling Set-Up – S24C

Monitoring Site Characterisation 
Prior to commencement of surface water
sampling, the following site characterisation
activities were undertaken at each of the 3no.
sampling locations at each candidate site;

• Measurement of GPS coordinates
• Installation of physical demarcation

(where possible)
• Measurement of water body width
• Measurement of water body depth at

regular intervals across a transect,
allowing estimation of the channel
bathymetry

• Channel flow velocity

Site Sampling Plan - SiteS10A

Manual Sampling Event – S21

Data from weather stations local to each of the sites was collected on a monthly basis, with
HOBO supported tipping rain gauges also installed with the temporary automated samplers.
Significant post acaricide application rainfall events were identified at multiple sites,
summarised below;
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