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Beasley (1996) pointed out that theoretical routes of human exposure to 1080 might be 

through drinking contaminated water, ingestion of toxic baits, consumption of food 

contaminated by contact with bait, inhalation of bait dust or contact with 1080 solution by pest 

control operators and bait manufacturers.  Of these the perceived most significant source of 

general public exposure is still considered, particularly by community groups, to be 

contamination of surface water in public water-supply catchments by aerially sown 1080 baits. 

In the Drinking-Water Standards for New Zealand, issued in 2000 by the Ministry of Health 

(MoH), the provisional maximum acceptable value (PMAV) for 1080 in water is 3.5 parts per 

billion (ppb, µg/L). As a precautionary measure, the Ministry of Health also recommends that 

water taken from catchments sown with 1080 baits should not be used for human supply until 

tests show that the concentration of 1080 is below 2 ppb. It is apparent that the Model Permit 

Conditions (1995) are driving the monitoring practice as well as a requirement to ensure 

levels approaching the PMAV are not reached (DWS NZ 2005). Sampling protocols have 

then been influenced by research.  In this short article we review the research on the fate of 

1080 after aerial application of 1080 bait with a focus on water. There is a very extensive 

literature on 1080 and key aspects are summarised below prior to our analysis and 

conclusions. This provides the basis for considering appropriate approaches to future 

monitoring for 1080 residues in water after aerial application of 1080 for vertebrate pest 

control. 

1080 is highly water-soluble (Parfitt et al. 1995) and may be leached from toxic baits into the 

soil. Some bait will fall into streams following aerial application, even when major water 

courses are avoided. Laboratory studies have shown that 1080 is biodegraded by aquatic 

plants and micro-organisms. Parfitt et al (1994) showed that 1080 was degraded in 

biologically active water in 2-6 days while Eason et al (1993) showed that 1080 declined by 

approximately 70% in 1 day and to below detectable limits in 4 days in aquaria containing 

plants and invertebrates. Research also shows that residues of 1080 do not persist in aquatic 

plants. Ogilvie et al (1996 and 1998) showed that warmer temperatures significantly 

enhanced the rate of 1080 degradation and that this was further enhanced in the presence of 

aquatic plants and microorganism. These laboratory studies have also shown that 

concentrations of 1080 in aquatic plants declined in parallel to the decline in concentration of 

1080 in water (Ogilvie et al. 1995; Ogilvie et al. 1996; Booth et al. 1999), indicating 

degradation of 1080 within the plants. Some of these studies of 1080 breakdown in water and 

aquatic plants (Ogilvie et al. 1996; Booth et al. 1999) deliberately used solutions containing 

much higher concentrations of 1080 (0.12 to 5 ppm) than those that have been detected in 

streams during field monitoring (0.1 to 9 ppb) to simulate worst case scenarios.  

Water monitoring of streams and waterways after aerial application of 1080 baits was initiated 

by research teams studying the fate of 1080 in soil, invertebrates and water (Eason et al. 

1992 and 1993); it was continued in order to provide community re-assurance and evolved 

into routine practice by the mid-1990’s (MoH 1995).  The results of the initial research and 

subsequent monitoring demonstrate that there has been no evidence of 1080 presence in 

reticulated water and no evidence of significant or prolonged 1080 contamination in surface 

waters (Parfitt et al. 1994; Eason et al. 1992; Eason et al. 1993; Hamilton & Eason 1994; 

Meenken & Eason 1995; Booth et al. 1997; Eason et al. 1999; Eason and Wright 2001; 

Wright et al. 2002).  As summarised by Booth et al. (2007), 3.6% (76) of the water samples 

contained detectable 1080 residues and in most of them (69) the 1080 concentration 

measured was less than 1 ng/mL.  
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Of these 1973 samples analysed by Landcare Research, 136 were taken from reticulated 

town water supplies for household consumption and all these samples were free of detectable 

1080 (Booth et al 2007).  When 1080 was found in samples in monitoring programmes it was 

at very low concentrations in small streams in remote locations, and often baits were seen 

near where the samples were taken. The contamination was transient and not picked up in 

repeat samples. There is no evidence of 1080 being washed into streams after heavy rainfall. 

This is probably not surprising given the massive dilution effects which would occur after 

heavy rain. 

More recent research by NIWA scientists involved deliberately spiking small streams with 

1080 baits. They examined the ecological consequences of 1080 baiting in waterways and 

found none, and at the same time monitored the fate of 1080 (Suren and  Lambert 2004;  

Suren  and  Bonnett 2006; Suren  2006; Suren  and  Lambert  2006).  In these recent field 

experiments quantities of baits were deliberately placed in small streams < 3 meters wide. 

1080 was only detected in the water for a short period (<24 hours). 1080 concentrations 10 

meters downstream from the site where baits were added were higher than those 100 meters 

downstream illustrating the influence of dilution. The concentrations were below the Ministry 

of Health guidelines of 2 µg/L. It is noteworthy that the conclusions of those research groups 

involved in over a decade of monitoring of actual aerial control operations and the 

conclusions of the NIWA research team conducting a simulated exposure are very similar. 

Suren recommends that water samples should be taken within 8 hours after streams are 

potentially contaminated with bait which suggests that monitoring at subsequent time points 

after 1080 operations is likely to be of limited value. All the research groups report that when 

contamination does occur only low concentrations can be detected and these concentrations 

only occur in water for a short time.  Even in small streams and in warm conditions dilution of 

1080 will be more important than biodegradation since the dilution effect is immediate. 

In practice Medical Officers of Health are faced with a complex array of legislation, guidelines 

and challenges when exercising their responsibilities in regards to authorisation of 1080 aerial 

operations and applying conditions for monitoring water quality. At the present time deciding 

on conditions to impose and an appropriate water monitoring strategy is an additional 

challenge for these professionals. In this regard the conclusions of the NIWA researchers on 

the duration of 1080 in water after deliberate spiking of streams are helpful. Suren’s 

recommendation that water samples should be taken within 8 hours after streams are 

potentially contaminated with bait suggests that monitoring at subsequent time points after 

1080 operations is likely to be of limited value.  In conclusion there is a case for rationalisation 

of water monitoring based on the results of the recent NIWA research, limiting samples to the 

first 24 hours after an operation as a first step.  

Sampling recommendation prepared by Landcare Research in the 1990’s recommended that 

“Because most samples are taken at timed intervals, it is important to ensure that sample 

times cover the most likely occurrence of 1080 in the stream/s.  The data from previous 

monitoring programmes suggest those most positive samples and certainly the ones that 

have been above 1ng/mL (part per billion), have occurred in the first 2 days of sampling. 

Samples should be taken immediately after poisoning and continue daily until after the first 

significant rainfall water reaches the sampling site.  Samples may also be taken before 

poisoning and from adjacent sites, to provide a check on the sampling process.  This may be 

especially useful to eliminate cases of accidental sample contamination.” 



Water Sampling for Sodium Fluoroacetate (1080) – How Much is Enough? November 2015 

3 

These recommendations are now outdated and in any case reflected the research focus of 

the period. Updated recommendations have been prepared by Landcare Research which are 

now more appropriate. 

“Water samples taken within 8 hours of bait application are expected to provide the greatest 

likelihood of detecting any residual 1080. Ideally, sampling from the same relevant point on a 

waterway at 8 hours and again at 24 hours after bait application will be useful to confirm 

whether or not 1080 was present in detectable”.  

More information about testing water for 1080 can be found at 

http://www.landcareresearch.co.nz/resources/laboratories/toxicology-laboratory/advice-and-

protocols/protocol-for-sampling-and-testing-water-for-1080  

However, it is important that any move in this direction should not be perceived as an 

indication that current safety procedures are excessive. There are high performing operators 

in the industry who meet and exceed all the safety standards associated with 1080 and 

exercise due diligence and product stewardship not only in regard to handling baits but also in 

ensuring that the public health is protected.  We recommend that any reduction in the extent 

of water monitoring needs to be accompanied by maintenance of the highest standards 

across the industry. All the organisations and companies involved in the aerial application of 

1080 bait need to operate at the level of current exemplars. We also recommend that 

hydrological modeling of the fate of 1080 in catchments is undertaken to confirm the 

conclusions of Suren and co-workers. Recently new Tolerable Daily Intake (TDI) values of 

0.03 µg/kg/day for humans have been proposed (Foronda et al 2007 a and b). It will be 

important to be able to demonstrate through a modeling approach that the TDI will not be 

exceeded after a standard aerial application amount of 1080, at 5 g per hectare during pest 

control programmes, and also to determine if there are any realistic circumstances (e.g. an 

accident with a sowing bucket) that might lead to the TDI being exceeded. The results of this 

modeling exercise, using real case studies should be used to further define whether there is a 

need for future water monitoring after aerial operations.  

This short article has attempted to clarify the implications of water related research.  In 

summary, research in the 1990s demonstrated that biodegradation could play an important 

role in the elimination of 1080 derived from baits and residues in waterways. There are two 

means by which any 1080 present in water will be reduced to undetectable and toxicologically 

insignificant amount:- 

i) Dilution.

ii) biodegradation.

Even though substantial biodegradation can occur over the first 24 hours of 1080 entering 

water the effect of dilution will be immediate. In many situations dilution to undetectable 

concentrations is likely to occur before significant biodegradation. Water monitoring since 

1990 has shown that significant water contamination is unlikely when safety procedures are 

adhered to. In the amounts used either in ground or aerial application exposure of individuals 

living near possum control areas is most unlikely to occur. When 1080 was found in samples 

in monitoring programmes it was at very low concentrations in small streams in remote 

locations, and often baits were seen near where the samples were taken. Research teams 

involved in water monitoring in the 1990s initially looked for 1080 in streams sometimes for 

several days, after rainfall and on occasion for some weeks after the application of baits.  

None of the monitoring work has picked up 1080 washed into streams after heavy rainfall. 

http://www.landcareresearch.co.nz/resources/laboratories/toxicology-laboratory/advice-and-protocols/protocol-for-sampling-and-testing-water-for-1080
http://www.landcareresearch.co.nz/resources/laboratories/toxicology-laboratory/advice-and-protocols/protocol-for-sampling-and-testing-water-for-1080
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This is probably not surprising given the massive dilution effects which would occur after 

heavy rain. The contamination was transient. Research on bait degradation and the effects of 

soil micro-organisms indicate that 1080 from baits that are not eaten by pests is unlikely to 

migrate to streams in measurable quantities, particularly when dilution is combined with 

biodegradation.  As indicated above if or when small amounts of 1080 enter streams then 

biodegradation is likely to be overshadowed by dilution even when conditions for 

biodegradation are favourable.  If 1080 monitoring of small streams is to be undertaken then 

water samples should be taken within 8 hours after the streams are potentially contaminated.  

However when testing public water supply source water analyses need to demonstrate 

absence of 1080; hence sampling within and at 24 hours will be important. 
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