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1.0 Introduction 
Following the completion of the remediation project, marine sediment and selected 

species adjacent to the former Fruitgrowers Chemical Company (FCC) have been 

regularly sampled (Davidson et al., 2010; 2011; 2012; 2016) with samples collected 

by Tasman District Council (TDC) staff in 2013, 2014 and 2015.  

 

Sampling of sediment and marine species were also conducted on the 28th May 

2018 and 7 March 2019 (Davidson et al., 2018, 2019). On each of these occasions a 

small summary document was produced for TDC. 

 

The present summary document presents data collected on the 25th March 2022 by 

Davidson Environmental Limited. Hills laboratory testing data for 2018, 2019 and 

2020 are presented in Appendices 1-6. 

 

Data includes:  

 

• Contaminant levels in sediment (shallow 0-2 cm, deep 6-10 cm); 

• Contaminant levels in mollusc species (mudflat snail, topshell snail, cockle). 

2.0 Methods 
For details of sample sites and methodologies, refer to the most recent full scale 

report produced by Davidson and Sheldon (2016). The same sites, sampling 

methods, target contaminants and analyses used by Davidson and Sheldon (2016) 

were adopted during the present sampling event. The location of 2016 sample sites 

have been included in Appendix 1 and 2 of the present report.  

 

Present data were compared to the 2015 data produced in Davidson and Sheldon 

(2016). In 2015, the recovery of contaminated sites was well underway and the 

previous large spike values were no longer occurring. 
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3.0 Summary of results 
3.1 Sediment contamination  

 

A summary of contaminant data collected in 2022 are shown in Tables 1 to 3. Raw 

data for sediment analyses is included in Appendix 3-8. 

 

3.1.1 ADL (Aldrin, Dieldrin, Lindane) 
 

Surface sediments 

Aside from one western FCC stream site (middle), no surface sediment sites were 

over the Soil Acceptance Criteria (SAC) for ADL (Aldrin, Dieldrin, Lindane) in 2022 

(Table 1). Three impact sites showed small increases from 2015 values, but these 

sites remained under the SAC. All three stream sites showed a decline compared to 

2015 (Table 1).  

 

Deep sediments 

For deep sediments, ADL exceeded SAC levels at three East FCC sites and one West 

FCC site in 2022. In addition, only one deep FCC stream site (middle) was at the SAC 

in 2022 (i.e. 0.01 mg/kg).  

 

All but two deep sites showed a decline for ADL between 2015 and 2022. The two 

increases compared to 2015 were relatively small and likely within environmental 

variability (Table 2).  

 

3.1.2 DDX 
 

Shallow sediments 

The SAC for DDX was exceeded at all but two surface impact sites in 2022, however, 

contaminant levels declined at all, but one East FCC site and one FCC stream surface 

site compared to 2015 (Table 1). A small increase occurred at East FCC New2 rising 

from 0.06 to 0.077 mg/kg. (Table 1). This increase was likely within the range of 

environmental variability. 

 

DDX from the three shallow stream sites remained above the SAC in 2022 with the 

upper site showing highest value (Table 1). The upper stream site also showed a 

small increase compared to 2015.  
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Deep sediments 

Most deep West FCC sediment samples showed a decline in DDX compared to 2015 

(Table 2). Small increases from 2015 to 2022 were recorded at four sites. The 

changes were likely within environmental variability. 

 

DDX levels for all the stream sites declined compared to previous samples (Table 2).  

 

No elevated ADL or DDX values were recorded from control sites at either depth 

strata.  

 

3.2 Shellfish and snail contaminant levels  

 

In 2014 and 2015, ADL and DDX levels for the cockle (Austrovenus stutchburyi) at the 

East FCC shore reached an all-time low. In 2018 ADL and DDX levels remained low for 

cockles. In 2019 and 2022 cockle ADL and DDX remained low. As expected, cockle 

contaminants at the control site remained low and consistent with previous sample 

years (Table 3).  

 

ADL and DDX levels in mudflat snails (Amphibola crenata) revealed contamination as 

did samples collected from 2009 to 2015, 2018 and in 2019. In the present sample, 

ADL levels in mudflat snails declined at West FCC site (JME084). In 2022, 

contaminant levels were well below levels recorded in the early years of sampling. 

 

In 2015, contaminant levels in topshell (Diloma subrostrata) were low. Results from 

the 2019 sample showed a small increase from 2015 levels, but values remained 

comparable to 2018 contaminant levels (Table 3). The ADL and DDX levels in 2022 

remained comparable to 2019 levels. 

 



 

 

Table 1. Summary of shallow sediment ADL (Aldrin, Dieldrin, Lindane) and DDX, levels from surface samples collected at all sites in 
2022 and status of increase (pink) and decline (green) compared to 2015 results. Orange cells highlight values exceeding Soil 
Acceptance Criteria (SAC). All values are mg/kg dry weight. 

 

 
 

Table 2. Summary of deep sediment ADL (Aldrin, Dieldrin, Lindane) and DDX, levels from surface samples collected at all sites in 
2022 and status of increase (pink) and decline (green) compared to 2015 results. Orange cells highlight values exceeding Soil 
Acceptance Criteria (SAC). All values are mg/kg dry weight. 

 

 

SURFACE (0 - 2 cm) West West FCC West FCC West FCC West FCC West FCC West FCC West FCC East FCC East FCC East FCC East FCC East FCC East FCC East West FCC West FCC West FCC

Test Control JME 083 JME 081 JME 082 new1 (west) new2 (middle) new3 (east) JME 084 JME 088 JME 087 JME 086 new1 (north) new2 (south) JME 090 Control Stream1 (low) Stream2 (middle) Stream3 (upper)

ADL (2015) 0.01 0.005 0.0089 0.0024 0.001 0.002 0.0081 0.0015 0.0052 0.0018 0.0143 0.0015 0.0125 0.0016 0.0017 0.0015 0.0134 0.0694 0.036

ADL (2022) 0.01 0.0015 0.0039 0.002 0.0015 0.0015 0.0015 0.0015 0.0015 0.0052 0.0015 0.0015 0.0015 0.0027 0.0049 0.0015 0.0065 0.0281 0.0092

2015 to 2022 0.01 Decline Decline Decline Increase Decline Decline No change Decline Increase Decline No change Decline Increase Increase No change Decline Decline Decline

0.01

DDX (2015) 0.01 0.005 0.42 0.1187 0.0363 0.0386 0.4619 0.0575 0.0694 0.1547 0.0711 0.0142 0.6257 0.0602 0.289 0.003 0.3194 1.543 0.6158

DDX (2022) 0.01 0.003 0.24 0.068 0.019 0.015 0.014 0.008 0.008 0.047 0.012 0.014 0.023 0.077 0.043 0.003 0.156 0.55 0.67

2015 to 2022 0.01 Decline Decline Decline Decline Decline Decline Decline Decline Decline Decline Decline Decline Increase Decline No change Decline Decline Increase

DEEP (6 - 10 cm) West West FCC West FCC West FCC West FCC West FCC West FCC West FCC East FCC East FCC East FCC East FCC East FCC East FCC East West FCC West FCC West FCC

Test Control JME 083 JME 081 JME 082 new1 (west) new2 (middle) new3 (east) JME 084 JME 088 JME 087 JME 086 new1 (north) new2 (south) JME 090 Control Stream1 (low) Stream2 (middle) Stream3 (upper)

ADL (2015) 0.01 0.005 0.0326 0.0082 0.0015 0.0015 0.0015 0.0015 0.0085 0.0144 0.0029 0.0052 0.0031 0.1338 0.003 0.0015 0.0158 0.1488 0.2423

ADL (2022) 0.01 0.0015 0.0161 0.0052 0.0015 0.0015 0.0015 0.0015 0.0023 0.003 0.0178 0.0052 0.0024 0.0705 0.02845 0.0015 0.0057 0.01 0.0047

2015 to 2022 0.01 Decline Decline Decline No change No change No change No change Decline Decline Increase No change Decline Decline Increase No change Decline Decline Decline

0.01

DDX (2015) 0.01 0.005 1.136 0.474 0.0036 0.0068 0.0183 0.0036 0.2369 1.3631 0.0479 0.1501 0.5386 3.9559 0.1823 0.003 0.3752 5.744 3.486

DDX (2022) 0.01 0.003 1.0 0.43 0.003 0.006 0.028 0.006 0.065 0.134 0.159 0.055 0.071 1.79 0.55 0.003 0.172 0.3 0.67

2015 to 2022 0.01 Decline Decline Decline Decline Decline Increase Increase Decline Decline Increase Decline Decline Decline Increase No change Decline Decline Decline



 

 

Table 3. ADL and DDX concentrations in mollusc species sampled from impact and control sites in 2019 (top) and 2022 
(bottom). Orange coloured cells are > 0.01 mg/kg levels. 

 
 

 
 

 

 

 

Location West West FCC East FCC East FCC East FCC East

Site Control JME 084 Composite new2 (south) New 2 Control

Species Amphibola Amphibola Amphibola Diloma Cockle Cockle

Substrata Soft Soft Soft Soft Soft Soft

ADL (aldrin, dieldrin, lindane) 0.00075 0.0295 0.0685 0.002 0.0073 0.00075

DDX 0.01725 1.1372 0.2621 0.0137 0.00195 0.0015

Location West West FCC East FCC East FCC East FCC East

Site Control JME 084 Composite new2 (south) New 2 Control

Species Amphibola Amphibola Amphibola Diloma Cockle Cockle

Substrata Soft Soft Soft Soft Soft Soft

ADL (aldrin, dieldrin, lindane) 0.001 0.0094 0.0965 0.0026 0.00075 0.00075

DDX 0.02065 0.3503 0.2496 0.01295 0.00125 0.00125

Note 1: <0.001 type values have been halved to calculate means
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3.0 Patterns of contamination  
 

3.1 Sediment 

 

In the 2009 auditor’s report, it was stated that the SAC for DDX and ADL in estuarine 

sediments was not met (Pattle Delamore, 2009). By 2018, 2019 and in the present 

sample most of the shallow and deep sediments (excluding the West FCC stream, 

and a small number of other sites) met the SAC for ADL. DDX levels in 2022 remained 

above the SAC at most impact sites, however, levels for most sites are considerably 

lower compared to 2015. Levels of contaminants at the stream sites continued to 

decline. 

 

Historically, the stream sites were of concern. Sediment recontamination occurred in 

previous years and probably came from a “hot spot” in the adjacent land (Davidson 

and Sheldon, 2016). Some comfort was provided by the decline in ADL and DDX at 

West FCC stream 3 (upper) from 2015 to 2018 and 2019. Based on 2015 results, 

Davidson and Sheldon (2016) suggested, “new contaminants have ceased, and the 

“hotspot” source may have stabilized as the auditor originally suggested may occur 

(Pattle Delamore, 2011).” In the present sample event these sites showed a further 

improvement. 

 

Overall contaminant levels at the stream sites, show the source may have stabilized, 

but elevated levels of contamination are still present.  

 

3.2 Biota 

 

Cockle contaminants at the East FCC have reached low levels in 2019 and 2022. ADL 

and DDX in mudflat snails remained above controls levels. For mudflat snails, ADL 

and DDX values have historically been very high. For example, at West FCC (JME084), 

DDX values declined from 51.14 mg/kg in 2007 to 0.7589 mg/kg in 2018. Levels in 

2019 and 2022 were dramatically lower. A further decline in ADL was recorded from 

the West FCC site (JME084). 

 

Cockles are the species most likely to be gathered and consumed by humans. 

Contaminant levels in cockles at the East FCC site in 2022 were very close to those 

collected from the control site. 
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4.0 Recommendations 
 
Overall, most sites have exhibited a reduction in contamination levels over the 

duration of the study. This have been a relatively consistent trend since the start of 

the study.  

 

DDX, however, remained widespread and represented the dominant contaminant in 

sediment and shellfish.  

 

Areas of concern remain at the West FCC stream and DDX contaminant levels at 

deep sediment sites. It is therefore recommended that monitoring of contaminants 

from all sites be continued and occur every three years.  

Based on the variability of sediment and shellfish contaminants, and the elevated 

contamination in some estuarine and stream sediments, it is recommended that 

biota sampling also be continued at the same interval. It is recommended that the 

same sample sites and species be used for all future sampling. This will ensure 

continuity and aid with interpretation of trends. 
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Appendix 1. Sediment sample sites. 

 
 

Type Site number Coordinates Strata OCP surface OCP deep

West control JME 080  41° 15.482'S, 173° 5.540'E 0-2 cm & 8-10 cm 1 1

Impact (west) JME 083  41° 15.463'S, 173° 5.819'E 0-2 cm & 8-10 cm 1 1

Impact (west) JME 081  41° 15.484'S, 173° 5.821'E 0-2 cm & 8-10 cm 1 1

Impact (west) JME 082  41° 15.501'S, 173° 5.825'E 0-2 cm & 8-10 cm 1 1

Impact (west) West FCC new 1 (west)  41° 15.471'S, 173° 5.849'E 0-2 cm & 8-10 cm 1 1

Impact (west) West FCC new 2 (middle)  41° 15.473'S, 173° 5.867'E 0-2 cm & 8-10 cm 1 1

Impact (west) West FCC new 3 (east)  41° 15.480'S, 173° 5.879'E 0-2 cm & 8-10 cm 1 1

Impact (west) JME 084  41° 15.484'S, 173° 5.859'E 0-2 cm & 8-10 cm 1 1

Impact (west) West FCC Stream 1 (lower)  41° 15.446'S, 173° 5.839'E 0-2 cm & 8-10 cm 1 1

Impact (west) West FCC Stream 2 (middle)  41° 15.433'S, 173° 5.863'E 0-2 cm & 8-10 cm 1 1

Impact (west) West FCC Stream 1 (upper)  41° 15.425'S, 173° 5.877'E 0-2 cm & 8-10 cm 1 1

Impact (east) JME 088  41° 15.418'S, 173° 6.089'E 0-2 cm & 6-8 cm 1 1

Impact (east) JME 087  41° 15.421'S, 173° 6.093'E 0-2 cm & 6-8 cm 1 1

Impact (east) JME 086  41° 15.423'S, 173° 6.097'E 0-2 cm & 8-10 cm 1 1

Impact (east) East FCC New 1 (north)  41° 15.410'S, 173° 6.097'E 0-2 cm & 6-8 cm 1 1

Impact (east) East FCC New 2 (south)  41° 15.428'S, 173° 6.083'E 0-2 cm & 6-8 cm 1 1

Impact (east) JME 090  41° 15.436'S, 173° 6.079'E 0-2 cm & 6-10 cm 1 1

East control Hunter-Brown  41° 16.187'S, 173° 6.497'E 0-2 cm & 6-8 cm 1 1

TOTAL SAMPLES 18 18
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Appendix 2.  Invertebrate sample sites located at impact (FCC) and control sites. 

 
 

 
 

 

Type Site number Coordinates Samples per site

West control JME 080 (Amphibola )  41° 15.482'S, 173° 5.540'E 1

West FCC JME 084 (Amphibola )  41° 15.484'S, 173° 5.859'E 1

East FCC (composite) East FCC (Amphibola ) see Figure 4 1

East FCC New2 (south) (Diloma)  41° 15.428'S, 173° 6.083'E 1

East FCC (JME 090) East FCC (cockle)  41° 15.436'S, 173° 6.079'E 1

East control Hunter-Brown (cockle)  41° 16.190'S, 173° 6.497'E 1

TOTAL SAMPLES 6
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Appendix 3. Sediment data 2022 
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Appendix 4. Biota data 2022 
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Appendix 5. Sediment data 2019 
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Appendix 6. Invertebrate data 2019 
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Appendix 7. Sediment data 2018 
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Appendix 8. Invertebrate data 2018 
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