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P2R Program

• 14 
components

• Loads 
monitoring

• Catchment 
scale (with 
some fine 
scale 
projects)





• 68 sites were monitored within 25 

basins. 

• Total suspended solids and nutrients 

were monitored at 26 end-of-

catchment sites, 22 sub-catchment 

sites and 8 fine-scale monitoring 

sites.

• Pesticides were monitored at 27 end-

of-catchment sites, 9 sub-catchment 

sites and 9 fine-scale monitoring sites

Monitoring Sites (2022 -2023)



Don River at Bowen

Proserpine River 
at Glen Isla

O’Connell River 
at Caravan Park

Pioneer River at Dumbleton

Sandy Creek at Homebush

Plane Creek at Sucrogen

Monitoring Sites in Mackay Whitsunday

• 4 sites have long temporal data sets



Pesticide Risk in 
Mackay Whitsunday



Pesticide Risk in Mackay Whitsunday



Sandy Creek at Homebush

?

Contributions to Pesticide Risk in Mackay Whitsunday



Sandy Creek at Homebush

?

PSII contributions to Pesticide Risk in Mackay Whitsunday



?

Diuron concentrations in Sandy Creek



Interventions
• APVMA changes to diuron labels in 2012

• Promotion of the use of non-residual knockdown herbicides in preference to residual 

PSIIs since 2009

• Sandy Creek Projects between 2015 and 2020 – increased awareness

• WQI released new guidelines for chemicals like diuron and imidacloprid

• Publication of guideline exceedances by WQI and later the publication of the 

Pesticide Reporting Portal

• Development and Adoption of the Pesticide Risk Metric

• Awareness programs and field trials for products containing imidacloprid

• Bluewater 1 and Bluewater 2 – Farmacist

• Pesticide Decision Support Tool (Michael Warne & Farmacist) and the Pesticide 

Projector (RCSP & TRUII)

• Biosecurity Queensland have recently run compliance & awareness programs



• 45 active ingredients 

registered for application on 

sugarcane.

• Based on maximum 

application rate and 

broadcast spray regime.

Pesticide Decision 
Support Tool for 
sugarcane



pesticideprojector.net.au

• User-friendly platform that 

can be tailored to actual 

individual farm practices, 

dealing with:

✓ User application rates

✓ Tank mixes

✓ Different spray 

methods

• Includes active ingredients 

applied on sugarcane, 

rotation crops and 

bananas.



• 10,500 hectares in predominant 

sugarcane growing areas in 

Mackay, Queensland.

• Sprayer assessments and 

upgrades.

• Used the Pesticide Decision Support 
Tool in pesticide management plans for 
each block, based on pest and site-
specific characteristics (e.g., soil type, 
slope, proximity to sensitive sites).

Project Bluewater
• Implementing the Pesticide Decision Support Tool in the field



Sandy Creek at Homebush – Total (22) Pesticides

Attagad, Nattapat (2024). Assessing long 

temporal trends of timeseries Potentially 

Affected Fraction (PAF) on the Great 

Barrier Reef rivers. Honours 

Thesis, School of the Environment, The 
University of Queensland. 

https://doi.org/10.14264/2da064b

Seasonal Mann-

Kendall 

Analyses

Non- significant 
trend for Total 

Pesticides 

(p = 0.085)

Statistically 
significant 

decrease in PSII 

herbicides 

(p = 0.021)

https://doi.org/10.14264/2da064b


Sandy Creek at Homebush

X

P = 0.085

Total Pesticides in Sandy Creek



Sandy Creek at Homebush

✓

PSII Herbicides in Sandy Creek



✓

Over whole time-scale (2011/12 – 2022/23) there is statistically 

significant increase in other herbicides (P <0.0001)

After the change point (August 2016), there is  no statistically 

significant increase in other herbicides  (p = 0.943)

Sandy Creek at Homebush

Other Herbicides in Sandy Creek



Sandy Creek at Homebush - Imidacloprid

Rass, Heinrich (2023). Are Pesticides Concentrations Increasing or Decreasing in 

Waterways that Discharge to the Great Barrier Reef Lagoon?. Honours Thesis, Reef 

Catchments Science Partnership, The University of Queensland. 

https://doi.org/10.14264/a362448

Significant increase ( p < 0.0001) and 

then plateau (p = 0.864) 

https://doi.org/10.14264/a362448


Sandy Creek at Homebush - Diuron

Rass, Heinrich (2023). Are Pesticides Concentrations Increasing or Decreasing 

in Waterways that Discharge to the Great Barrier Reef Lagoon?. Honours 

Thesis, Reef Catchments Science Partnership, The University of Queensland. 

https://doi.org/10.14264/a362448

No Change point 

analysis

No significant trend 

(p = 0.438) over 
entire time-scale

Significant decrease 

from 2015 - 2022 

(p = 0.019)
Significant increase 

from 2011 – 2015

(p = 0.034)

https://doi.org/10.14264/a362448


✓

Diuron concentrations in Sandy Creek



O’Connell River (Caravan Park) – Total Pesticides

Attagad, Nattapat (2024). Assessing long temporal 

trends of timeseries Potentially Affected Fraction 

(PAF) on the Great Barrier Reef rivers. Honours 

Thesis, School of the Environment, The University of 

Queensland. https://doi.org/10.14264/2da064b

No clear change points

No significant trend for 

total pesticides (p = 

0.992), 

PSII herbicides (p = 

0.237)

Insecticides (p = 0.243)

https://doi.org/10.14264/2da064b


O’Connell River (Caravan Park) – Other 
Herbicides

Other Herbicides - 

Statistically 

significant increasing 

trend (p = 0.001). 

Attagad, Nattapat (2024). Assessing long temporal 

trends of timeseries Potentially Affected Fraction 

(PAF) on the Great Barrier Reef rivers. Honours 

Thesis, School of the Environment, The University of 

Queensland. https://doi.org/10.14264/2da064b

https://doi.org/10.14264/2da064b


✓

O’Connell at Caravan Park

X
PSII Herbicides in O’Connell River

Other Herbicides in O’Connell River



Pioneer River – Total Pesticides

Attagad, Nattapat (2024). Assessing long temporal 

trends of timeseries Potentially Affected Fraction 

(PAF) on the Great Barrier Reef rivers. Honours 

Thesis, School of the Environment, The University of 

Queensland. https://doi.org/10.14264/2da064b

No significant trends for total 

pesticides 
(p = 0.225)

PSII herbicides (p = 0.182)
Other Herbicides (p = 0.950)

Insecticides (p = 0.155)

Significant increase in Other 

herbicides over entire time-
scale (p < 0.0001) 

https://doi.org/10.14264/2da064b


✓

Other Herbicides in Pioneer River



Proserpine River – Total Pesticides

Attagad, Nattapat (2024). Assessing long 

temporal trends of timeseries Potentially 

Affected Fraction (PAF) on the Great Barrier 

Reef rivers. Honours Thesis, School of the 

Environment, The University of Queensland. 
https://doi.org/10.14264/2da064b

No significant 

trends

https://doi.org/10.14264/2da064b


Summary
• Intensive education and extension programs in Sandy Creek catchment has seen a 

decrease in the losses of PSII (diuron) from farms and a stabilisation of imidacloprid 

losses and therefore an overall reduction in risk.

• Where extension is less prevalent (e.g. Proserpine River catchment), no change in risk 

can be found. 

• Increases in Other herbicides (i.e. in Sandy Creek, Pioneer and O’Connell 

catchments) suggests that the message about swapping PSII for alternatives has 

received traction.

• In Mackay Whitsunday, other herbicides present a toxicity risk in themselves, and 

choosing chemicals with lower risk needs to go hand in hand with practices that 

reduce application (e.g. as advocated by Project Bluewater)



Email: reinier.mann@des.qld.gov.au
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Negri AP, Taucare G, Neale P, Neelamraju C, Kaminski H, Mann RM, Warne M St J (2024) Question 5.1 What is the spatial and temporal distribution 
of pesticides across Great Barrier Reef ecosystems? What are the (potential or observed) ecological impacts in these ecosyste ms? What evidence 
is there for pesticide risk? In Waterhouse J, Pineda M-C, Sambrook K (Eds) 2022 Scientific Consensus Statement on land-based impacts on Great 
Barrier Reef water quality and ecosystem condition. Commonwealth of Australia and Queensland Government. 



Pesticide Guidelines for protection of ecosystems

King et al. 2017. Part 1—Proposed 
aquatic ecosystem protection 
guideline values for pesticides 
commonly used in the Great 
Barrier Reef catchment area

Imidacloprid



Wet season average Pesticide Risk Metric (PRM)
Independent Action (IA) model of joint toxicity

0.336 = 33.6% 

species affected

IA

Toxic effects are added 
together using this 

formula

PAFIA = 1 – (1-PAFAmetryn) x (1-PAFDiuron) x (1-PAFImidacloprid)…

PAFIA = 1 – (1-0.05) x (1-0.336) 
  = 0.371
  = 37.1% species affected





PSII herbicide Other Herbicide Insecticide Fungicide

Ametryn 2,4-D Chlorpyrifos 4-Hydroxy Chlorothalonil

Amicarbazone Acifluorfen Acetamiprid Carbendazim

Atrazine Flumetsulam Bifenthrin Epoxiconazole

Bromacil Flumioxazin Chlorantraniliprole Flutriafol

Diuron Fluroxypyr Clothianidin Mancozeb

Fluometuron Glyphosate Diazinon Propiconazole

Hexazinone Halosulfuron-methyl Dimethoate

Metribuzin Haloxyfop (acid) Dinotefuran

Prometryn Imazamox Fipronil

Simazine Imazapic Flupyradifurone

Tebuthiuron Isoxaflutole metabolite (DKN) Imidacloprid

Terbuthylazine MCPA Methomyl

Metolachlor Methoxyfenozide

Metsulfuron methyl Spinetoram

Paraquat Tetraniliprole

Pendimethalin Thiacloprid

Picloram Thiamethoxam

Triclopyr

The expanded Pesticide Risk Metric



Changes to the PM

• The new PRM is applicable to a 
broader range of land uses, both 
in Australia and overseas

• The number and type of 
pesticides detected at a site will 
depend on upstream land use

• For the 22 pesticides with revised 
SSDs, our understanding of 
toxicity has improved

• Where possible, data for local 
species like corals has been 
added (e.g. NESP project)

• Therefore, the revised risk metric 
is more relevant to the waters we 
need to protect



Acknowledgement of 
Country

• I would like to acknowledge 
Aboriginal and Torres Strait 
Islander peoples as the 
Traditional Owners and 
Custodians of the Country on 
which we meet.

• We recognise their connection 
to land, sea and community.

• We pay our respects to them, 
their cultures, and to their 
Elders, past present and 
emerging.
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