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Summary

Following the completion of the remediation project, marine sediments and shellfish adjacent
to the former Fruitgrowers Chemical Company (FCC) have been regularly sampled (Davidson
et al., 2010; 2011; 2012). The present report presents data collected in 2013, 2014 and 2015
by Paul Sheldon of the TDC using the same methodologies.

Data includes:

e Pesticide levels in sediments (shallow 0-2 cm, deep 6-10 cm).
e Pesticides levels in mollusc species (mudflat snail, topshell snail, cockle).
e Photographs of macroalgae cover to assess nutrient runoff levels.

Initial sampling during the first two sample events followed recommendations by the site
auditor (Pattle Delamore, 2009). Since that time sampling has adopted additional
recommendations made in a review after the first two-year sample events (Pattle Delamore,
2011).

Summary of results

ADL (Aldrin, Dialdrin, Lindane) and DDX levels in sediments continues to decline and is
dramatically lower compared to historic contaminant levels.

At the West FCC shore, the Soil Acceptance Criteria (SAC) for ADL was rarely exceeded in 2015
(two shallow and one deep site). The SAC for DDX was exceeded at most West FCC sites in
2015, however, shallow contaminant levels declined at most sites throughout the study.

At the East FCC shore, the SAC for ADL was not exceeded in 2015 for shallow sediments and
at only one deep sample site. For DDX, most East FCC surface and deep samples exceeded the
SAC in 2015. DDX levels are now considerably lower than historic samples and are gradually
declining.

The middle and upper West FCC tidal freshwater stream continues to support highest DDX
and ADL levels. The West FCC (Stream 1 low) site remains above the SAC, but levels are
considerably lower compared to the middle and upper Stream Sites. The concentrations of
DDX and ADL at the middle and upper stream sites are relatively high compared to other sites
in the study. Levels are variable between years and it is possible levels are no longer increasing
(2015 DDX deep middle and upper sites = 5.74 and 3.49 mg/kg respectively). Shallow samples
showed lower contaminant levels from 2013 onwards. CH2M Hill (2007) sampled sediment
OCP’s from three sites along the stream. Authors reported the SAC was exceeded at all sites
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and reported highest concentrations of DDX and ADL near the mouth of the stream where it
entered the estuary (DDX 3.296 mg/kg, ADL 0.105 mg/kg). The mouth of the stream is well
below these levels, but middle and upper sites remain high.

Apart from sediments at the West FCC freshwater tidal stream, most sites showed
improvement for ADL and DDX levels.

Initially in the study, levels of ADL and DDX in cockles were comparable to other areas in New
Zealand located close to large cities with associated contamination of estuarine areas. In
2015, contaminant levels in cockles reached an all-time low for the study.

ADL and DDX levels in mudflat snails were the highest of any mollusc sampled in the present
study. This makes these snails the best molluscan indicator of contamination. Contaminant
levels at one of the two impact sites dropped to a level below the control site (East FCC
composite). At the West FCC site contaminants remained elevated, but much lower than
previous years (e.g. DDX for 2015 = 1.39 mg/kg, 2009 = 22.1 mg/kg.

Nutrient levels initially detected seeping from the FCC site into the estuary appear to have
subsided as indicated by a decline in macroalgae growth.

Recommendations about future monitoring conclude the present report.
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1.0 Background

Environmental investigations at Mapua have historically reported elevated concentrations of
contaminants in marine sediments adjacent to the FCC site (e.g. CH2M HILL, 2007). The major
contaminants of concern were organochlorine pesticides (OCPs), which include DDT, DDD and
DDE (collectively known as DDX), and aldrin, dieldrin and lindane (collectively known as ADL).
A decision was made to remediate the site to prevent further effects on the marine
environment. Following initial trials, remediation works commenced in October 2004 and
were completed in early 2008. The Remediation Validation Report was submitted to MfE in
December 2008.

During the works, two areas of foreshore adjacent to the FCC site were included in the
remediation:

e the tidal beach in Mapua Channel located to the east of FCC East; and

e thetidal mudflats in Waimea Inlet located to the south of FCC Landfill, including a tidal
channel that crosses the mudflats (the “swale”). Also included was a section of the
tidal creek running along the north-west edge of FCC Landfill. This stream carries
storm-water from adjacent housing developments.

The extent of contamination at these locations was broadly defined by previous investigation
results and additional sampling during the remediation works. Based on the pre-remediation
results, a surface layer of contaminated sediment was excavated down to the low tide contour
in East FCC. In the west, the creek (for most of its length adjacent to the site), part of the
foreshore, and part of the tidal swale were excavated and backfilled. The removal of
contaminated sediments was completed in a series of cells, each backfilled with imported
gravels following validation sampling from the base of the excavation. The resource consent
required that excavated cells were sampled and backfilled within one tide. Consequently, the
excavations were backfilled before the validation test results were received.

In June 2009, the audit report for the remediation of the former Fruitgrowers Chemical
Company site, Mapua, was completed (Pattle Delamore, 2009). The auditor provided a
comprehensive document that included a variety of recommendations with respect to
monitoring marine sediments and biota. The general recommendations are outlined below,
while the full recommendations can be viewed in Chapter 6 of the audit report.

The auditor has stated with respect to the marine sediments that:

“It is considered that remediation to the extent practicable has been broadly achieved in the
marine foreshore areas. The benefits of further remediation are likely to be outweighed by the
additional disruption and impacts to the environment. It is clear that the remediation in these
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areas has not been successful in meeting the SACs for DDX and ADL. However, re-deposition
of non-complying sediment from the surrounding marine environment probably meant that
compliance with the SACs could not be achieved within the foreshore surface sediments. In
addition, re-contamination of the deeper backfill material has occurred during the
remediation works. The mechanism(s) for this are not clear, but site runoff is probably a major
contributor. While contamination remains within the backfilled material, there is evidence
that the surface sediment quality has been improving since completion of the remediation. A
key aspect of the foreshore remediation is the removal of the site as a source of ongoing
sediment contamination. This will allow natural attenuation processes to slowly improve the
foreshore sediment quality over the coming years. Apart from localised effects on the marine
ecosystem, the effects of the residual sediment contamination on other receptors are not likely
to be significant. In the case of risks to human health via seafood consumption, additional
data is required to confirm this as the current dataset is limited.”

The auditor stated with respect to monitoring that:

“Sediment and snail sampling should continue, following a review of the sampling design to
ensure it is adequately quantifying the risk via seafood consumption and is properly
representing the quality of the surface sediments. The health and diversity of the foreshore
ecosystems should be benchmarked relative to suitable control sites elsewhere in the Waimea
Inlet. The information will contribute to assessing the significance of the residual
contamination in the foreshore sediments and the local effects of contaminated groundwater
discharge. The current annual monitoring of sediment and biota by TDC should be continued
and expanded.

The aim of the monitoring will be to:

1. confirm OCP concentrations in snails (as appropriate bio-indicators) remain below
levels that might present an unacceptable risk to human health;

2. confirm apparent improving trends in the chemical quality of shallow sediment using
a larger sample set; and

3. provide additional information on localised effects of nutrients in groundwater
discharges on the foreshores (see Section 7.10.2 of the audit report).”

The present report is the first report since (Davidson et al., 2012). That report presented data
from the first three years of sampling, the first and second sample events were conducted in
Spring 2009 and 2010, and were reported in Davidson et al. (2010, 2011). The first two
sampling events followed recommendations by the site auditor (Pattle Delamore, 2009),
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while the third sampling event followed additional recommendations made in a review of
sampling by Pattle Delamore (2011).

In 2013, 2014, and 2015 Paul Sheldon of the TDC collected sediment, shellfish and
photographic records using methodology used in Davidson et al., (2012). The present report,
presents and discusses that data.

2.0 Site history

The following section on the history of operations at the site has been extracted from the
auditor’s report.

FCC operated an agrichemical formulation plant on FCC East and West from 1932 until 1988,
producing pesticides, herbicides and fungicides that were used throughout the country. The
north-eastern portion of FCC East was operated by a subsidiary company, originally known as
Lime and Marble Limited and later as Mintech Ltd. The Mintech site was generally used for
processing non-toxic minerals but also included the FCC micronising plant and some biocide
preparation. Facilities used for agrichemical formulation and storage were operated on both
FCC East and West.

From the 1950s, several areas were either in-filled or reclaimed, including: low lying areas of
FCC East; the area now known as FCC Landfill, reclaimed from the Waimea Inlet; and the
eastern portions of FCC East, reclaimed from the Mapua Channel. The fill material used
contained waste material from site operations.

FCC ceased operations in 1988 and by 1996 TDC had either inherited or acquired the FCC
portions of the site, i.e. FCC Landfill, FCC West and FCC East. FCC Landfill was inherited first,
in the early 1990s. In May 1992, TDC installed a clay cut-off wall along the southern edge of
FCC Landfill to reduce leachate migration into the Waimea Inlet. From the early 1990s
onwards, the site was the subject of several environmental investigations and assessments.
It was clear from the investigation results that some form of remediation or management of
residual contamination at the site was required. Elevated contaminant concentrations were
detected in soil on and adjacent to the site, groundwater and in nearby marine sediments.
The major contaminants of concern which drove the need for remediation were
organochlorine pesticides. Other contaminants included heavy metals, organonitrogen
pesticides, organophosphorous pesticides, petroleum hydrocarbons, acid herbicides and
elemental sulphur.
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The peak soil concentrations were typically found near historical processing areas. Marine
sediments appear to have been contaminated from site runoff and drainage, including from
the landfill, to the nearby estuary and Mapua Channel — see next section.

A decision was made to remediate the site after initial plans for capping the site were set
aside. Soil treatment trials to select an appropriate technology were carried out in 1999 —
2000. Resource consents for the remediation were granted in November 2003.

3.0 Previous estuarine contaminant studies

Woodward Clyde (1996) presented contaminant monitoring data for a variety of biota
sampled from estuarine habitats adjacent to the FCC site (east, west and general area). The
species sampled included mudflat snail (Amphibola crenata), cockle (Austrovenus
stutchburyi), green-lipped mussel (Perna canaliculus), and Pacific oyster (Crassostrea gigas).
Most sampling occurred from areas adjacent to the FCC site between 1993 and 1996.

Landcare Research scientists sampled contaminants from sediments at upper and lower
catchment positions of the western mudflat channel, as well as a western mudflat site (Tahi
Street) and eastern site located adjacent to the FCC site (O’Halloran and Cavanagh, 2002;
Cavanagh and O’Halloran, 2003). These authors also sampled contaminants from mudflat
snail (Amphibola crenata), crab (Grapsid family), short-finned eel (Anguilla australis), cockle
(Austrovenus stutchburyi), and Pacific oyster (Crassostrea gigas). They also collected samples
from a control channel and a control mudflat site.

The authors reported that crabs and cockles did not accumulate high levels of organochlorine
contaminants compared to snails (Amphibola). The authors reported that, apart from eels,
snails accumulated much higher concentrations of organochlorine contaminants compared
to other organisms sampled. Cavanagh and O’Halloran (2003) recommended that snail
(Amphibola) was the most appropriate bioindicator to assess the success of remediation of
the FCCssite and its associated contaminated areas. The authors also recommended that some
“opportunistic sampling be conducted of higher animals such as eels inhabiting the drain”.

TDC has sampled contaminants from sediments and snails on several occasions since 2005
(Easton, 2005; 2007a; 2007b; 2008; 2009; 2009a, 2010). Two sets of sampling sites have been
used in repeat monitoring programmes. Samples of sediment and snail contamination were
collected along the western estuary parallel to Tahi Street (Easton, 2007b; 2009). Another set
of sample sites were repeat monitored for snail and sediment contamination as part of the
consent condition 522/19 requiring testing of the sediments and macroinvertebrates 12, 24
and 36 months after the coastal marine area remediation (Easton, 2007a; 2008; 2009a). It is
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the latter set of samples that the site auditor suggested should be repeat sampled on at least
two more occasions prior to a review of monitoring.

TDC sampled snails (Amphibola crenata) from the West FCC site and from a control site
located further westward in the Waimea Inlet. Following remediation of the east FCC tidal
shore, mudflat snails failed to recolonise. The author instead sampled a topshell (Diloma
subrostrata). This species was also sampled from a control area located further eastwards in
Waimea Inlet. D. subrostrata lives on a combination of rock, shell and soft substrata.
Bioaccumulation levels recorded for this species were consistently lower than levels recorded
for Amphibola samples collected from the west FCC site.

In Spring 2009, Davidson et al. (2010) sampled sediments for contaminant levels and organic
content, and a grain size analysis was conducted. The authors also recorded macroalgal cover,
surface dwelling macroinvertebrates and infaunal invertebrates from East and West estuarine
areas adjacent to the FCC site. The same parameters were also sampled from two control
sites well distant to the remediated area.

In response to results from the Davidson et al. (2010) study, TDC sampled sediment and DDX
in mudflat snails from JMB 084 at the West FCC shore in January 2010 (see Easton, 2010). The
author concluded the concentration of OCPs in mudflat snails and sediment from this site was
lower than values recorded by Davidson et al. (2011) sample. Easton (2010) stated that this
was, however, an increase compared to immediately after the remediation (i.e. 2009).

In Spring 2010, Davidson et al. (2011) again sampled sediments for contaminant levels. The
authors also recorded macroalgal cover, surface dwelling macroinvertebrates and infaunal
invertebrates from East and West FCC estuarine areas. The same parameters were also
sampled from two control sites well distant to the remediated area. In the present study, 10
of the 16 shallow impact samples achieved the Soil Acceptance Criteria (SAC) for ADL (aldrin,
dieldrin, lindane) (<0.01 mg/kg dry weight) compared to nine in the previous 2009 sample. In
deeper sediments, seven sites achieved the SAC for ADL in 2010 compared to nine in 2009.
Failure of more deep samples in the present study was due to an increase in ADL at East FCC
sites.

For DDX (DDT, DDE, DDD), no sites achieved the SAC (<0.01 mg/kg dry weight) in 2009 or
2010. At West FCC sites, DDX levels in shallow sediments in 2010 remained comparable to
levels recorded in 2009. For deep West FCC sediments, five sites showed small declines in
DDX levels since 2009 and two showed small increases. In 2010, two West FCC deep sites
achieved the SAC compared to three in 2009.

Davidson Environmental Ltd., P. O. Box 958, Nelson 7040 Page 9 of 69



Davidson

Specialists in research, survey and monitoring Environméntal

At the East FCC shore DDX values remained comparable or dropped between 2009 and 2010.
DDX in most deep sediments, however, increased beyond levels that could be explained by
natural environmental variation.

Two of the shallow samples collected from the tidal-influenced freshwater stream at the West
FCC shore, also showed increases in ADL and DDX beyond normal environmental variability.
Deep stream sediments did not achieve the SAC for ADL or DDX, although values were
considerably lower than recorded for shallow sediments.

ADL and DDX levels in cockles were comparable to other areas in New Zealand close to large
cities with associated contamination of estuarine areas. Contaminants in cockles were,
however, relatively low when compared to many contaminated sites overseas and were
below the US and Canadian limits for the protection of human health. ADL and DDX levels in
mudflat snails were the highest of any mollusc sampled in the present study. This makes these
snails the best indicator of contamination in molluscs. Levels of contaminants in mudflat snails
dropped in 2010 compared to the 2009 sample.

Davidson et al., (2012) reported: “At the West FCC shore, the Soil Acceptance Criteria (SAC)
for ADL (Aldrin, Dialdrin, Lindane) was exceeded at only one of the seven West FCC estuarine
sites in 2010 and 2011. The SAC for DDX was exceeded at all West FCC sites in 2009 and 2010.
For the first time in Spring 2011, one of the West FCC sites met the DDX SAC (West FCC new3).
DDX in shallow estuarine sediments declined at all but one site between 2010 and 2011.

At the East FCC shore, the SAC for ADL in surface sediments was exceeded at one of the six
sites in 2009 and two in 2010 and one site in 2011. These values were, however, relatively
close to the SAC. For DDX, all East FCC surface samples exceeded the SAC on each sample
occasion. In the present sample, all East FCC surface samples decreased below 2010 values.

For the West FCC tidal freshwater stream, all surface sediments sampled exceeded DDX and
ADL SAC criteria for all years. The West FCC (stream1 low) site showed a decline for both
contaminant groups since 2009, however, at the middle and upper sites, both ADL and DDX
showed an increase. Of note was the concentrations of DDX at the middle and upper stream
sites (4.604 and 3.093 mg/kg respectively). These levels are above those recorded in 2009 and
during the CH2M Hill (2007) study. CH2M Hill (2007) sampled sediment OCP’s from three sites
along the stream. Authors reported the SAC was exceeded at all sites and reported highest
concentrations of DDX and ADL near the mouth of the stream where it entered the estuary
(DDX 3.296 mg/kg, ADL 0.105 mg/kg).

For deep sediments at West FCC sites, ADL levels remained relatively consistent with five
small decreases and two small increases between 2010 and 2011. The increases were
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recorded in the estuarine ditch that drains the West FCC stream. Increases in deep DDX
concentrations also occurred at estuarine sites along the ditch. It is probable that the elevated
ADL and DDX concentrations found in the West FCC stream sites are responsible for the
elevated levels found in the downstream estuarine ditch.

ADL and DDX levels in deep sediment samples at the West FCC stream increased from 2010.
Highest values were recorded from the middle of the stream followed by the upper sample.
Lowest values were recorded from the bottom of the stream. This is consistent with shallow
contaminant values suggesting that contamination continues to enter the middle and upper
parts of the stream.

DDX levels at all deep East FCC sites increased between 2009 and 2010 and declined between
2010 and 2011. Contaminant levels from the deep East FCC samples in 2011 are comparable
to levels recorded in 2009 and well below 2010 levels.

Apart from sediments at the West FCC freshwater tidal stream, most sites showed some
improvement, little change, or small increases for ADL and DDX. Only one site in the eastern
estuary had ADL levels above the SAC, while western estuary sites above the SAC were in a
ditch draining the West FCC stream.

ADL and DDX levels in cockles were comparable to other areas in New Zealand located close
to large cities with associated contamination of estuarine areas. Contaminants in cockles
were, however, relatively low when compared to many contaminated sites overseas and were
below the US and Canadian limits for the protection of human health.

ADL and DDX levels in mudflat snails were the highest of any mollusc sampled in the present
study. Levels of contaminants in mudflat snails remained low, however, in the West FCC site,
contaminants returned to 2009 levels.

The Spring of 2011 was very wet and should have been optimal for macroalgal growth. The
decline of macroalgae compared to 2009 and 2010 samples is therefore most likely due to a
decline in nutrients required for growth.”

4.0 Review of sampling (Pattle Delamore, 2011)

The present document presents data for the fourth, fifth and sixth sample events after the
completion of the remediation. The first and second sample events followed
recommendations by the site auditor (Pattle Delamore, 2009), while all sampling events since
have followed additional recommendations made in a review of sampling by Pattle Delamore
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(2011). Based on their recommendations, the methodology of all sample events during and

after Spring 2011 was modified in the following way.

Changes to the biota and sediment monitoring protocol for Spring 2011 were:

1.

Surface and within sediment monitoring of estuarine invertebrate species and their
abundance were not collected in Spring 2011;

Macroalgae quadrats were not collected in Spring 2011 unless macroalgae levels
increased above levels recorded in the previous two samples;

Deep OCP sediment samples were collected from 2-10 cm depth;

A visual description of sediments was collected from all OCP sample sites;

Redox photographs were no longer collected;

An inspection of the West FCC stream was conducted in an effort to detect any seeps
that may carry contaminants;

Top shells living on rocks at the East FCC site were no longer sampled.
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5.0 Methods (present study)

A summary of the laboratory methods and tests are displayed in Appendix 6 for contaminant
sampling of macroinvertebrates and sediment (OCP’s).

5.1 Mollusc and sediment contaminant sampling

On 11th December 2013, 11th December 2014 and 21 December 2015 sediment for
contaminant analysis was collected from the surface layer (0-2 cm) and deep layer (2-10 cm)
from estuarine soft sediments adjacent to the FCC site and at control sites (Table 1, Figures 1

and 2). The same surface sites were sampled from Spring 2011 onwards (Davidson et al.,
2012) (Table 1).

Surface sediment for analyses was collected using a stainless-steel scoop sampler from
undisturbed substratum. Deep sediment samples were collected by first extracting a core of
sediment to a depth of up to 10 cm. The depth varied depending on the substratum at each
sample site. Some sites were characterised by soft sediment at all depths, while many,
especially the remediated sites had high level of pebbles, granule and small cobble substrata
making coring difficult. All deep sediment samples collected in the present study were
collected from between 2 and 10 cm depth (Table 1). Once the core had been removed, a
stainless steel scoop was used to extract soft sediment from the excavation. Notes on
sediment composition, depth of the sample, colour and smell were collected at each site.
Samples were placed in containers supplied by Hill Laboratories. Stainless steel collection
devices were washed between each replicate sample and between each site.

A variety of macroinvertebrates were also collected for contaminant analysis from East and
West FCC impact sites and Waimea Inlet control sites (Table 2, Figures 3 and 4). At one control
site and two impact sites (West FCC and East FCC), the mudflat snail (Amphibola crenata) was
collected. Low numbers of mudflat snail were available at the East FCC site. In addition, a
cockle sample was collected from the East FCC site and the eastern control site, some 1.4 km
south-east of Mapua (Table 2, Figures 3 and 4).

Mudflat snails and topshells on soft sediment were collected by hand using a haphazard
sampling technique from an area of approximately 10m? at each site (Table 2). The only
exception was the composite mudflat snail sample collected at the East FCC site (see yellow
area in Figure 3). At this site, mudflat snails were relatively uncommon; therefore, the whole
shoreline was used to provide sufficient snail specimens for analysis. Cockles were collected
by shoveling sediment into a 40 mm aperture sieve, followed by washing to extract cockles.
Cockles >20 mm width were collected from the sieve.
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Table 1. Sediment contaminant monitoring sites located at East and West (FCC) impact and control sites (November 2011 onwards).

=

Davidson

Environmental

Type Site number Coordinates Strata OCP surface OCP deep
West control JME 080 41° 15.482'S, 173° 5.540'E | 0-2cm & 8-10 cm 1 1
Impact (west) JME 083 41° 15.463'S, 173° 5.819'E | 0-2cm & 8-10 cm 1 1
Impact (west) JME 081 41° 15.484'S, 173°5.821'E | 0-2cm & 8-10cm 1 1
Impact (west) JME 082 41° 15.501'S, 173° 5.825'E | 0-2cm & 8-10cm 1 1
Impact (west) West FCC new 1 (west) 41°15.471'S, 173° 5.849E | 0-2cm & 8-10cm 1 1
Impact (west) West FCC new 2 (middle) | 41°15.473'S,173° 5.867'E | 0-2cm & 8-10 cm 1 1
Impact (west) West FCC new 3 (east) 41° 15.480'S, 173° 5.879'E | 0-2cm & 8-10 cm 1 1
Impact (west) JME 084 41° 15.484'S, 173° 5.859'E | 0-2cm & 8-10 cm 1 1
Impact (west) West FCC Stream 1 (lower) | 41° 15.446'S, 173° 5.839'E | 0-2cm & 8-10 cm 1 1
Impact (west) West FCC Stream 2 (middle) | 41° 15.433'S, 173° 5.863'E | 0-2cm & 8-10 cm 1 1
Impact (west) West FCC Stream 1 (upper) | 41° 15.425'S, 173°5.877'E | 0-2cm & 8-10 cm 1 1
Impact (east) JME 088 41° 15.418'S, 173° 6.089'E | 0-2cm & 6-8 cm 1 1
Impact (east) JME 087 41°15.421'S,173° 6.093'E | 0-2cm & 6-8cm 1 1
Impact (east) JME 086 41° 15.423'S, 173° 6.097'E | 0-2cm & 8-10cm 1 1
Impact (east) East FCC New 1 (north) 41° 15.410'S, 173° 6.097'E | 0-2cm & 6-8 cm 1 1
Impact (east) East FCC New 2 (south) 41° 15.428'S, 173° 6.083'E | 0-2cm & 6-8 cm 1 1
Impact (east) JME 090 41° 15.436'S, 173° 6.079'E | 0-2cm & 6-10 cm 1 1
East control Hunter-Brown 41° 16.187'S, 173° 6.497'E | 0-2cm & 6-8 cm 1 1
TOTAL SAMPLES 18 18

Davidson Environmental Ltd., P. O. Box 958, Nelson 7040
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All macroinvertebrates were kept in seawater for a period of 24 hours prior to transportation
to Hill Laboratories to enable sediment purging from their digestive tracts prior to analysis.
Seawater was regularly replaced during this period to ensure their survival during this

process.

Mudflat snail (n = 3), topshell (n = 1), cockle (n = 2) and sediment samples (18 shallow, 18
deep) were sent to Hill Laboratories for analysis on the day following collection and the 24
hour sediment purging from invertebrates.

Both sediment and invertebrate samples were chilled during transportation.

Table 2. Invertebrate contaminant 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 New?2 (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

Davidson Environmental Ltd., P. O. Box 958, Nelson 7040
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Figure 1. Location of sediment contaminant sites at West FCC location. Insert is West control site JMEOS80 (1% bay to the west of West FCC).
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Figure 2. Location of sediment contaminant sites at East FCC location. Insert is East control site at Hunter-Brown Reserve.
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Figure 3. Location of invertebrate contaminant samples collected from West FCC site and West control site.
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Figure 4. Location of invertebrate contaminant samples collected from East FCC site. Yellow area indicates the composite Amphibola collection
area. Insert map is East control cockle sample site located at Hunter-Brown Reserve.
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5.2 Macroalgae photographs

Macroalgae photographs were initially collected in October 2009 (Davidson et al., 2010).
These were repeated in November 2010 (Davidson et al., 2011) and again in November 2011
(Davidson et al., 2012). Photographs have been collected on two new occasions (11th
December 2013 and 21%t December 2015). Some of the most recent photographs were
collected using slightly different perspectives, however the coverage is sufficient to
determine macroalgal cover.

Photographs of macroalgae cover were collected from impact and control sites on all
occasions. At each site, reference points selected by Davidson et al., (2010) were relocated
using maps and GPS. At the West FCC site, a total of three fixed points were resampled, while
two fixed points were resampled at the East FCC site (Table 3, Figure 5). One set of panoramic
photos were also collected at the two control sites.

A series of photographs were collected spanning the adjacent estuarine area. Photographs
were rendered into a panoramic photograph using the software program Autostitch. The
authors noted that this process may result in a small level of distortion and image-bending.

Occasional close-up photos were also collected at these sites.

Table 3. Macroalgae photo-points at Mapua FCC impact and control sites.

Location Site Description Coordinates

West control | North Located at seaward edge of rushes 41° 15.487'S, 173° 5.544'E
West FCC  |Western| At embedded marble rocks at foot of bank | 41° 15.458'S, 173° 5.825'E
West FCC Middle | At embedded marble rocks at foot of bank | 41° 15.461'S, 173° 5.859'E
West FCC Eastern | At embedded marble rocks at foot of bank | 41° 15.463'S, 173° 5.897'E

East FCC Drain On top of storm water pipe 41° 15.408'S, 173° 6.095'E
East FCC South At southern end of shoreline rock wall 41° 15.442'S, 173° 6.072'E
East control 12 m seaward of large tree lucerne 41°16.187'S, 173° 6.492'E

Davidson Environmental Ltd., P. O. Box 958, Nelson 7040 Page 20 of 69
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Figure 5. Location of macroalgae photo points. Insert is East control (Hunter-Brown Reserve).
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6.0 Results

6.1 Mollusc and sediment contaminant sampling

6.1.1 Contaminants in sediment

Contaminants in estuarine and stream sediments varied with depth and sample year. Levels
also varied years at the same sites (Figures 8 and 9, Tables 6a and 6b, Appendix 1-3).

In 2013, ADL (aldrin, dieldrin, lindane) exceeded the Soil Acceptance Criteria (SAC) at four
shallow and six deep impact sites (Table 6a). In 2014, ADL exceedances were again recorded
at four shallow and three deep impact sites (Table 6a). In 2015, ADL exceedances were
recorded at two shallow and five deep impact sites (Table 6a). No elevated ADL values were
recorded from control sites at either depth strata.

Between 2013 and 2015, highest ADL values were usually recorded from both depth strata at
the middle and upper West FCC stream sites (Tables 6a and 6b, Figures 1 and 8). Overall,
stream values in the shallow samples declined compared to records prior to 2013, however,
deep ADL values increased (Tables 6a and 6b).

One East FCC sample site exhibited a spike for ADL. This occurred at a deep sample at FCC
New?2 east. In 2014 and 2015 ADL values returned to normal levels for this site (Figure 8).

Elevated ADL values were also recorded from sediments at West FCC JMEO83 (deep) and at
JMEO081 in 2013. These sites are located in the estuarine ditch that drains the West FCC stream
(Figures 1 and 8). East FCC samples at JME86 (deep) were normally well above the SAC,
however in 2015, ADL dropped below the SAC for the first time. Overall, ADL values at most
sites declined between 2013 and 2015 (Tables 6a and 6b).

DDX (2,4 DDT; 4,4 DDT; 2,4 DDD; 4,4 DDD; 2,4 DDE; 4,4 DDE) in sediment was above the SAC
at more sites compared to ADL values. Again, highest values for DDX were usually recorded
at shallow and deep West FCC middle and upper stream sites (Table 6a and 6b, Figure 9).
Unlike samples collected between 2009 and 2011, deep stream samples usually showed
higher levels of DDX compared to shallow samples. Shallow samples did however, remain
above the SAC.

As expected, DDX values for the closest sites in the ditch draining the stream also showed
elevated DDX levels, particularly deep samples (JMEO83 and JMEQ81). The sample site located
further seaward of the stream, had lower DDX levels.

Davidson Environmental Ltd., P. O. Box 958, Nelson 7040 Page 22 of 69
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In 2013 a DDX spike was recorded at deep East FCC New?2 (Figure 9). In 2014 and 2015 DDX
values returned to levels comparable to 2009 to 2011, but were elevated above the SAC
(Figure 9).

Comparison of DDX, dieldrin and lindane levels sampled from the same shallow sites on 10
occasions between 2005 and 2015, showed very high mean values in 2005 and 2007. Mean
DDX, dieldrin and lindane values collected in 2008 and 2009 showed a dramatic decline
(Figure 10, Table 7). The overall pattern for the 10-year study period has shown a decline in
mean DDX, dieldrin and lindane. Lindane is consistently below the SAC, dieldrin is now at the
SAC, however, DDX remains above the SAC. Mean DDX values are gradually declining with a
mean of 0.15 mg/kg dry weight recorded in 2015.

Analysis of all shallow samples since 2009 shows a similar pattern of decline (Figure 11, Table
8). Mean lindane has been below the SAC since 2008 and mean dieldrin levels reached the
SAC for the first time in 2015. DDX in 2015 remains above the SAC at 0.28 mg/kg dry weight.
Mean DDX values have, however, declined on every sample event (Figure 11).

Davidson Environmental Ltd., P. O. Box 958, Nelson 7040 Page 23 of 69
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Figure 8. Levels of ADL (aldrin, dieldrin, lindane) (mg/kg dry weight) recorded from sediment samples collected at control and impact sites in

from 2009 to 2015. Note: deep stream sediments were not sampled in 2009. Red line is SAC (0.01 mg/kg dry weight).
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Figure 9. Levels of DDX (2,4DDT; 4,4DDT; 2,4DDD; 4,4DDD; 2,4DDE; 4,4DDE) (mg/kg dry weight) recorded from sediment samples collected at
control and impact sites from 2009 to 2015. Note: deep stream sediments were not sampled in 2009. Red line is SAC (0.01 mg/kg dry weight).




Table 6a. Shallow sediment ADL and DDX levels and their component analytes sampled in 2013, 2014 and 2015 from FCC and control sites.

December 2013

SURFACE (0 - 2 cm) 2013 SAC 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 newl (west) new2 (middle) new3 (east) JME 084 JME 088 JME 087 JME 086 newl (north) new2 (south) JME 090 Control Streaml (low) Stream?2 (middle) Stream3 (upper
Aldrin <0.001 0.0011 0.0014 <0.001 <0.001 0.0022 <0.001 <.0010. <.001 <.001 <.001. <.001 0.0022 <.001 <.001 0.0015 0.0058 <0.001
Dieldrin <0.001 0.0082 0.0063 <0.001 0.002 0.00192 0.0015 0.0027 0.0037 <.001 0.0024 0.004 0.031 0.0048 <.001 0.025 0.114 0.056
gamma-BHC (Lindane) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 0.002 <.001
2,4-DDD <0.001 0.042 0.024 0.004 0.0127 0.166 0.041 0.0092 0.0149 0.0028 0.0042 0.0144 0.03 0.0104 <.001 0.035 0.25 0.122
4,4 DDD <0.001 0.156 0.063 0.0104 0.022 0.3 0.0083 0.033 0.084 0.0168 0.022 0.037 0.119 0.038 0.0023 0.092 0.7 0.31
2,4 DDE 0.0011 0.0098 0.0096 0.0011 0.004 0.024 0.0013 0.002 <.001 <.001 <.001 <.001 <.001 <.001 <.001 0.0121 0.105 0.042
4,4 DDE <0.001 0.114 0.09 0.0136 0.067 0.34 0.0178 0.035 0.025 0.0075 0.0067 0.025 0.034 0.044 0.0013 0.168 1.06 0.35
2,4 DDT <0.001 0.0054 0.0035 0.0019 0.0012 0.0022 <.001 <.001 0.0154 0.008 0.023 0.0066 0.064 0.0179 <.001 0.0082 0.03 0.0146
4,4 DDT <0.001 0.059 0.0159 0.026 0.021 0.0114 0.0037 0.0053 0.141 0.04 0.065 0.036 0.4 0.111 0.0033 0.03 0.22 0.046
ADL (aldrin, dieldrin, lindane) 11 0.01 <0.0011  0.0093 0.0077 0 0.002 0.00412 0.0015 0.0027 0.0037 0 0.0024 0.004 0.0332 0.0048 0.0015 0.0265 0.1218 0.056
Comparison 2011 to 2013 No change Decline  Increase  Decline Increase Decline Increase  Increase  Decline  Decline Increase Increase Increase Decline  Decline Increase Decline Decline
DDX ! 0.01  0.0011 0.3862 0.206 0.057 0.1279 0.8436 0.0721 0.0845 0.2803 0.0751 0.1209 0.119 0.647 0.2213 0.0069 0.3453 2.365 0.8846
Comparison 2011 to 2013 Decline  Decline Decline Decline Increase Increase Increase  Increase Increase Increase Increase Increase Increase  Increase Increase Decline Decline Decline

December 2014

SURFACE (0 - 2 cm) 2014 SAC 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 newl JME 090 Control  Stream1 (low) Stream2 (middle) Stream3 (upper
Aldrin <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <.0010 <.001 <.001 <.001. <.001 <.001 <.001 <.001 <.001 0.0025 <0.001
Dieldrin <0.001 0.0076 0.0038 <0.001 <0.001 0.0119 <0.001 0.0042 0.006 0.0016 0.0053 0.0033 0.0106 0.02 <.001 0.02 0.089 0.084
gamma-BHC (Lindane) <0.001 <0.001 <0.001 <0.001 <0.001 0.0011 <0.001 <0.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 0.0013 <.001
2,4-DDD <0.001 0.31 0.021 <0.001 0.0042 0.111 0.0047 0.013 0.029 0.0028 0.0014 0.041 0.0186 0.035 <.001 0.049 0.28 0.116
4,4 DDD <0.001 0.065 0.053 <0.001 0.0078 0.154 0.0117 0.047 0.101 0.009 0.0035 0.128 0.057 0.106 <.001 0.109 0.6 0.29
2,4 DDE <0.0011 = 0.0131 0.083 <0.001 0.0015 0.0188 0.002 <.001 <.001 <.001 <.001 0.0035 <.001 <.001 <.001 0.0176 0.121 0.049
4,4 DDE <0.001 0.166 0.063 0.0088 0.021 0.21 0.027 0.049 0.026 0.0068 0.0019 0.074 0.039 0.047 <.001 0.182 0.75 0.33
2,4 DDT <0.001 0.006 0.0016 <0.001 0.005 0.0019 0.02 0.0017 0.116 0.0025 <.001 0.031 0.041 0.0078 <.001 0.0063 0.0197 0.0068
4,4 DDT <0.001 0.04 0.02 0.0059 0.128 0.013 0.31 0.0076 0.159 0.024 0.0038 0.038 0.119 0.065 <.001 0.034 0.11 0.029
ADL (aldrin, dieldrin, lindane) 11 0.01 <0.001 0.0076 0.0038 0 0 0.013 0 0.0042 0.006 0.0016 0.0053 0.0033 0.0106 0.02 0.0015 0.02 0.0928 0.084
Comparison 2013 to 2014 Decline  Decline Decline No change Decline Increase Decline Increase Increase Increase Increase Decline Decline Increase No chang Decline Decline Increase
DDX* 001 <0.001 | 0.6001 ' 02416 ~ 0.0147 _ 0.1675 05087 03754 01183 = 0431 = 0.0451 = 00106 = 03155  0.2746 = 02608  0.003 03979 18807  0.8208
Comparison 2013 to 2014 Increase _Increase _Increase _ Decline Increase Decline Increase __Increase _Increase _ Decline  Decline Increase Decline Increase _ Decline Increase Decline Decline

December 2015

SURFACE (0 - 2 cm) 2015 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 JME 084 JME 088 JME 087 JME 086 newl (north) new2 (south) JME 090 Control Stream1 (low) Stream2 (middle) Stream3 (upper;
Aldrin <0.0010  0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0019 <0.0010
Dieldrin 0.0033 0.0078 0.0024 <0.0010 <0.0010 0.0081 <0.0010 0.0039 0.0018 0.0143  <0.0010 0.0125 0.0016 0.0017 <0.0010 0.0134 0.066 0.036
gamma-BHC (Lindane) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0015 <0.0010
2,4-DDD <0.0010 0.049 0.0145 0.0024 0.0032 0.106 0.007 0.0094 0.0067 0.0046 0.0011 0.042 0.0048 0.0087  <0.0010 0.034 0.183 0.073
4,4 DDD <0.0010 0.134 0.033 0.0078 0.0052 0.124 0.0133 0.0198 0.018 0.0105 0.0029 0.1 0.0122 0.023 <0.0010 0.069 0.46 0.185
2,4 DDE <0.0010 0.02 0.0066 <0.0010 0.0014 0.0105 0.0034 0.0032 <0.0010 <0.0010 <0.0010 0.0087 <0.0010 <0.0010 <0.0010 0.0174 0.093 0.041
4,4 DDE <0.0010 0.156 0.052 0.0085 0.021 0.21 0.031 0.035 0.0122 0.0076 0.0029 0.141 0.0072 0.0173  <0.0010 0.178 0.61 0.26
2,4 DDT <0.0010 0.013 0.0021 0.0022 <0.0010 0.0024 <0.0010 <0.0010  0.0148 0.0074 0.0018 0.094 0.005 0.159 <0.0010 0.0043 0.038 0.0168
4,4 DDT <0.0010 0.048 0.0105 0.0154 0.0078 0.009 0.0028 0.002 0.103 0.041 0.0055 0.24 0.031 0.081 <0.0010 0.0167 0.159 0.04
ADL (aldrin, dieldrin, lindane) 11 0.01 <0.0011  0.0089 0.0024 0.001 0.002 0.0081 0.0015 0.0052 0.0018 0.0143 0 0.0125 0.0016 0.0017 0.0015 0.0134 " 0.0694 0.036
Comparison 2014 to 2015 Increase _Increase  Decline Increase _Increase Decline Increase _Increase _ Decline_Increase _ Decline Increase Decline Decline_No chan Decline Decline Decline
DDX* 001 <0.001 ' 042 = 01187 = 00363 _ 00386  0.4619 00575 | 00694 = 01547 = 00711 = 0.0142 ~ 06257 00602 0289  0.003 03194 1543 " 06158
Comparison 2014 to 2015 No change Decline Decline  Increase Decline Decline Decline Decline  Decline Increase Increase Increase Decline Increase No chang Decline Decline Decline
Notes:
1 For multiple analyte totals, the concentration detected below the LOR is assumed to have a concentration of 0.5 the LOR
SAC Soil acceptance criteria
LOR Limit of laboratory reporting
ND Not detected above LOR's

]Value exceeds Soil Acceptance Criteria (SAC)



Table 6b. Deep sediment ADL and DDX levels and their component analytes sampled in 2013, 2014 and 2015 from FCC and control sites.

December 2013
DEEP (6 - 10 cm) SAC 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 081 JME 082 newl (west) new2 (middle) new3 (east) JME 084 JME 088 JME 087 JME 086 newl (north) new2 (south) JME 090 Control Streaml (low) Stream?2 (middle) Stream3 (upper)
Aldrin <.001 0.00054 0.002 <.001 <.001 <.001 <.001 0.001 <.001 0.0015 0.0153 <.001 0.165 <.001 <.001 <.001 0.012 0.0093
Dieldrin <.001 0.029 0.025 <.001 <.001 0.0028 <.001 0.0105 0.0077 0.0067 0.091 0.0018 11 0.0026 <.001 0.0011 0.29 0.34
gamma-BHC (Lindane) <.001 0.0019 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 0.053 <.001 <.001 <.001 0.0047 0.0085
2,4-DDD <.001 0.37 0.09 <.001 <.001 0.0092 0.0011 0.034 0.0168 0.022 0.135 <.001 1.84 0.0095 <.001 <.001 0.84 1.23
4,4 DDD <.001 1.16 0.25 <.001 <.001 0.033 0.0034 0.065 0.073 0.076 0.59 0.0063 6.8 0.03 <.001 ..0017 2.2 3.1
2,4 DDE <.001 0.056 0.035 <.001 <.001 0.002 <.001 0.0073 0.0018 <.001 <.001 0.0195 <.001 <.001 <.001 <.001 0.44 0.72
4,4 DDE <.001 0.5 0.23 0.0022 0.0025 0.035 0.0048 0.086 0.044 0.032 0.091 <.001 1.12 0.044 <.001 0.0058 2.3 31
2,4 DDT <.001 0.29 0.0078 <.001 <.001 <.001 <.001 0.0021 0.023 0.0012 0.036 0.0186 3.2 0.0179 <.001 <.001 0.062 0.124
4,4 DDT <.001 4 0.052 0.0023 0.0025 0.0053 0.0048 0.0109 0.148 0.0067 0.189 0.028 21 0.111 <.001 0.0016 0.37 0.42
ADL (aldrin, dieldrin, lindane) 11 0.01 | <0.0010 = 0.03144 0.027 0 0 0.0028 0 0.0115 0.0077 0.0082 0.1063 0.0018 1.318 0.0026 0.0015 0.0011 0.3067 0.3578
Comparison 2011 to 2013 No change Increase Increase _ Decline Decline Increase No change Increase Increase Increase Increase Decline Increase  Increase _ Decline Decline Increase Increase
DDX ! 0.01 <0.001 6.376 0.6648  0.0045 0.005 0.0845 0.0141 0.2053  0.3066 0.1379  1.041 0.0724 33.96 0.2124  0.003 0.0074 6.212 8.694
Comparison 2011 to 2013 No change Increase Increase  Decline Decline Increase Increase Increase Increase  Decline Increase Decline Increase  Increase No chang Decline Increase Increase

December 2014
DEEP (6 - 10 cm) SAC 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 new?2 (middle) new3 (east) JME 084 JME 088 JME 087 JME 086 newl (north JME 090 Control Stream1 (low) Stream2 (middle) Stream3 (upper)
Aldrin <.001 <.001 0.0014 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010  0.0017 0.0034 ND ND ND <0.0010 <0.0010 0.005 0.0079
Dieldrin <.001 0.0111 0.0046 <0.0010 <0.0010 0.0016 <0.0010 0.0131 0.0086 0.0041 0.048 ND 0.0132 0.0072  <0.0010 0.0132 0.081 0.096
gamma-BHC (Lindane) <.001 <.001 <.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 ND ND ND <0.0010 <0.0010 0.0022 0.0018
2,4-DDD <.001 0.037 0.037 <0.0010 <0.0010 0.0037 0.0016 0.029 0.0194 0.0106 0.0181 0.022 0.0172 0.0125  <0.0010 0.038 0.32 0.33
4,4 DDD 0.0011 0.038 0.103 <0.0010 0.001 0.0092 0.0075 0.064 0.05 0.028 0.05 0.8 0.045 0.036 <0.0010 0.089 0.48 0.45
2,4 DDE <.001 0.024 0.0161 <0.0010 <0.0010 <0.0010 <0.0010 0.0103  <0.0010 <0.0010 0.0047 0.0028 0.0022 0.0013  <0.0010 0.0186 0.171 0.116
4,4 DDE 0.0014 0.36 0.098 0.0047 0.0048 0.0114 0.0075 0.115 0.033 0.0121 0.023 0.047 0.033 0.022 <0.0010 0.194 0.58 0.36
2,4 DDT <.001 0.069 0.0029 0.0019 <0.0010 <0.0010 <0.0010 0.0015 0.0059 0.0018  <0.0010 0.11 0.0099 0.0068  <0.0010 0.0065 0.027 0.0101
4,4 DDT <.001 0.31 0.0181 <0.0010 0.0034 0.0018 0.023 0.008 0.034 0.0112 0.0059 0.33 0.15 0.055 <0.0010 0.028 0.128 0.067
ADL (aldrin, dieldrin, lindane) 11 0.01 | <0.0010 = 0.0111 0.006 0 0 0.0016 0 0.0131 0.0086 0.0058 0.0514 0 0.0132 0.0072 0.0015 0.0132 " 0.0882 " 0.1057
Comparison 2013 to 2014 No change Decline Decline  No change No change Decline No change Increase Increase Decline  Decline Decline Decline Increase No change Increase Decline Decline
DDX " 001 <0.001 0838 02751 00066 ~ 0.0092 | 00261 00396 02278 01423 ~ 0.0637 01017 13118 02573 01336  0.003 J 03741 1706 T 13331
Comparison 2013 to 2014 No change Decline Decline  Increase _Increase Decline Increase __Increase _ Decline  Decline_ Decline Increase Decline Decline No chang Increase Decline Decline

December 2015

DEEP (6 - 10 cm) SAC 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 newl new?2 (middle) new3 (east) JME 084 JME 088 JME 087 JME 086 newl (north) new2 (south) JME 090 Control Streaml (low) Stream?2 (middle) Stream3 (upper)
Aldrin <0.0010  0.0023 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0014 <0.0010 0.0041 <0.0010 <0.0010 <0.0010 0.0025 0.006
Dieldrin <0.0010 0.028 0.0082 <0.0010 <0.0010 <0.0010 <0.0010 0.0085 0.0144 0.0029 0.0038 0.0031 0.128 0.003 <0.0010 0.0158 0.143 0.23
gamma-BHC (Lindane) <0.0010  0.0023 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0017 <0.0010 <0.0010 <0.0010 0.0033 0.0063
2,4-DDD <0.0010 0.14 0.041 <0.0010 <0.0010 0.003 <0.0010 0.041 0.041 0.0067 0.0171 0.029 0.34 0.0072  <0.0010 0.041 0.48 0.4
4,4 DDD <0.0010 0.33 0.093 0.0013 <0.0010 0.0071 0.0014 0.063 0.133 0.0189 0.056 0.088 1.44 0.0159  <0.0010 0.102 2.6 0.92
2,4 DDE <0.0010 0.067 0.181 <0.0010 <0.0010 <0.0010 <0.0010 0.0066 0.0031 0.0015 0.0079 0.0026 0.0159 0.0049  <0.0010 0.0175 0.28 0.22
4,4 DDE 0.0012 0.45 0.134 0.0023 0.0039 0.0062 0.0022 0.124 0.068 0.0103 0.037 0.052 0.31 0.057 <0.0010 0.188 22 1.21
2,4 DDT <0.0010 0.021 0.004 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.078 0.0021 0.0021 0.057 0.22 0.0173  <0.0010 0.0047 0.036 0.6
4,4 DDT <0.0010 0.128 0.021 <0.0010 0.0029 0.002 <0.0010 0.0023 1.04 0.0084 0.03 0.31 1.63 0.08 <0.0010 0.022 0.148 0.136
ADL (aldrin, dieldrin, lindane) *| 0.01 <0.0010 " 0.0326 0.0082 0 0 0 0 0.0085 0.0144 0.0029 0.0052 0.0031 | 0.1338 0.003 0.0015 0.0158 " 0.1488 " 0.2423
Comparison 2014 to 2015 No change Increase Increase No change No change Decline No change Decline Increase  Decline  Decline Increase Increase Decline No chang Increase Increase Increase
DDX 0.01 <0.001 | 1.136 0474  0.003 00068 . 00183 00036 . 02369 _ 1.3631 00479 01501 _ 05386  3.9550  0.1823  0.003 03752 5744 " 3486
Comparison 2014 to 2015 No change Increase _Increase __ Decline Decline Decline Decline Increase__Increase _ Decline _Increase Decline Increase __Increase_No chang Increase Increase Increase
Notes:
1 For multiple analyte totals, the concentration detected below the LOR is assumed to have a concentration of 0.5 the LOR
SAC Soil acceptance criteria
LOR Limit of laboratory reporting
ND Not detected above LOR's

]Value exceeds Soil Acceptance Criteria (SAC)




Table 7. Summary of DDX, dieldrin and lindane levels from surface samples collected between 2005 and 2015 from impact (FCC) and control
sites. Note: in most cases, only sites common to all studies have been included. Several new sites sampled from 2009 onwards are included
in Table 8.

DDX (mg/kg) Dieldrin (mg/kg) Lindane (mg/kg)

2008 2009a 2009b 2010a 2014 2015 2005 2008 2009a 2009b 2010a 2010b 2011 2013 2007 2008 2009a 2009b 2010b 2011 2013 2014
Control West (1 bay west of FCC) | 0.0056 ND |0.005| 0.0015 0.0015| ND ND ND ND - ND ND ND ND ND ND ND - ND ND ND ND ND ND ND ND ND
JME 084(see note) West FCC 1.64 | 16.6 [ 0.987| 0.23 | 0.1416 | 0.49 | 0.144 | 0.0815 0.0845 0.1183 0.0694| 0.022 | 0.19 [0.025|0.009(0.0025 [ 0.014 | 0.0049 | 0.0017 0.0027 0.0042 0.0039| 0.003 | 0.008| 0.003 ND ND ND ND ND ND ND
JME 083 (at concrete bridge) West FCC 12 819 1.8 |0.129| 0.657 0.6931|0.4812 0.3862 0.6001 0.42 |0.0018| 0.08 |0.067|0.005| 0.023 0.0193) 0.0169 0.0082 0.0076 0.0078| 0.007 | 0.003(0.0057| ND | 0.001 | ND ND ND ND ND
JME 081 (40 m down ditch) West FCC 0.26 | 1.43 2 0.62 | 0.518 0.1064 | 0.2892 0.206 0.2416 0.1187| 0.129 | 0.08 | 0.06 | 0.02 | 0.015 0.003 | 0.0071 0.0063 0.0038 0.0024 - 0.004]0.0039( 0.0016| 0.001 | ND ND ND ND ND
JME 082 (80 m down ditch) West FCC 0.17 | 0.42 | 0.41 | 0.12 | 0.1565 0.2118| 0.088 0.057 0.0147 0.0363| 0.0035| 0.013 |0.013|0.004|0.0028 0.0027|0.0020  ND ND ND |0.0005|0.004| ND ND ND ND ND ND ND ND
JME 090 East FCC 0.63 2.12 (0.187 | 0.13 | 1.7395 0.2492]0.1244 0.2213 0.2608 0.289 | 0.12 | 0.071 | 0.026|0.006| 0.16 0.0074| 0.0045 0.0048 0.02 0.0017 - 0.68 ND ND ND ND ND ND ND ND
JME 088 (top of beach) East FCC 2735 | 2.4 |0.477| 0.3 | 0.2251 0.169 | 0.1161 0.2803 0.431 0.1547| 77.13 | 0.58 |0.078|0.054|0.0044 0.014 | 0.0290 0.0037 0.006 0.0018| 0.36 ND ND ND ND ND ND ND ND ND
JME 087 (10 m down heach)1 East FCC 5.2 0.24 | 0.24 |0.016| 0.1043 0.1399] 0.0564 0.0751 0.0451 0.0711| 1.3 |[0.0108| 0.28 [0.005| ND 0.006 |0.0024 ND 0.0016 0.0143| 0.004 | ND ND ND ND ND ND ND ND ND
JME 086 (15 m down beach)2 East FCC 0.34 | 0.023| 0.044 | 0.013 | 0.0402 0.2344]0.0838 0.1209 0.106 0.0142| 0.15 |0.0057|0.004| ND |0.0013 0.0068 0.0012 0.0024 0.0053 ND 0.004 | ND ND ND ND ND ND ND ND ND
Control East (Hunter-Brown) - - - - 0.00148 0.0015| ND _ 0.0069 - - - - ND ND ND ND ND ND - - - - ND ND ND ND ND ND
Notes:
JME 084 (West FCC snail sample site) 10m (2005, 2007), 40 m (2008), 45m (2009) from MHWS
1 10m (2005, 2009b), 5m (2007), 4.8m (2008), 8m (2009a)
2 22m (2005), 15m (2007, 2009a, 2009b), 10.5m (2008)
2009a Easton (2009) (sample February and October 2009)
2009b Davidson et al., (2010) (Sample October 2009)
2010a Easton (2010) (sample January 2010)
2010b Davidson et al., (2011) (Sample November 2010)
2011 Davidson et al., (2012) (sample November 2011)
2013 Paul Sheldon TDC (sample December 2013)
2014 Paul Sheldon TDC (sample December 2014)
2015 Paul Sheldon TDC (sample December 2015)

Values greater than Soil Acceptance Criteria (SAC)




Table 8. Summary of DDX, dieldrin and lindane levels from surface samples collected from all sites from 2009 to 2015.

Location DDX (mg/kg) Dieldrin (mg/kg) Lindane (mg/kg)
2009 2010 2011 2013 2014 2015 2009 2010 2011 2013 2014 2015 2009 2010 2011 2013 2014 2015
0.0039 0.0101

West FCC  JME 083 0.657 0.6931 0.4812 0.3862 0.6001 0.4200 | 0.0230 0.0193 0.1690 0.0082 0.0076 0.0078 | 0.0010 0.0005 0.0005  0.0005  0.0005  0.0005
West FCC  JME 081 0.518 0.1064 0.2892 0.2060 0.2416 0.1187 | 0.0150 0.0030 0.0071 0.0063 0.0038 0.0024 | 0.0010 0.0005 0.0005  0.0005 0.0005  0.0005
West FCC  JME 082 0.1565 0.2118 0.0880 0.0570 0.0147 0.0363 | 0.0028 0.0027 0.0020 0.0005 0.0005 0.0005 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
West FCC  newl (west) 0.1409 0.1976 0.0274 0.1279 0.1675 0.0386 | 0.0027 0.0048 0.0005 0.0020 0.0005 0.0005 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
West FCC  new2 (middle) 1.343 0.2230 0.0932 0.8436 0.5087 0.4619 | 0.0240 0.0036 0.0049 0.0019 0.0119 0.0081 | 0.0022 0.0005 0.0005  0.0005 0.0005  0.0005
West FCC  new3 (east) 0.1242 0.0760 0.0089 0.0721 0.3754 0.0575 | 0.0036 0.0029 0.0005 0.0015 0.0005 0.0005 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
West FCC  JME 084 0.1416 0.1440 0.0805 0.0845 0.1183 0.0694 | 0.0025 0.0049 0.0017 0.0027 0.0042 0.0039 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
East FCC JME 088 0.2251 0.1690 0.1161 0.2803 0.4310 0.1547 | 0.0044 0.0140 0.0290 0.0037 0.0060 0.0018 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
East FCC JME 087 0.10429 0.1399 0.0564 0.0751 0.0451 0.0711 | 0.0005 0.0060 0.0024 0.0005 0.0016 0.0143 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
East FCC JME 086 0.0402 0.2344 0.0828 0.1209 0.0106 0.0142 | 0.0013 0.0068 0.0012 0.0024 0.0053 0.0005 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
East FCC newl (north) 0.2843 1.9270 0.0889 0.1190 0.3155 0.6257 | 0.0038 0.0022 0.0014 0.0040 0.0033 0.0125 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
East FCC new2 (south) 0.1448 0.6870 0.1946 0.6470 0.2746 0.0602 | 0.0050 0.0270 0.0038 0.0310 0.0106 0.0016 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
East FCC JME 090 1.7395 0.2492 0.0996 0.2213 0.2608 0.2890 | 0.1600 0.0074 0.0058 0.0048 0.0200 0.0017 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
0.0030 0.0137 0.0005 0.0069 0.0030 0.0030 | 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 | 0.0005 0.0005 0.0005  0.0005 0.0005  0.0005
West FCC  Stream1 (low) 2911 25750 0.6338 0.3453 0.3979 0.3194 | 0.0760 0.0610 0.0250 0.0250 0.0200 0.0134 | 0.0038 0.0026 0.0005  0.0005 0.0005  0.0005
West FCC  Stream2 (middle) 1.087 4.9400 4.6040 2.3650 1.8807 1.5430 | 0.0540 0.0950 0.1900 0.1140 0.0890 0.0660 | 0.0025 0.0041 0.0036  0.0020  0.0013  0.0015
West FCC  Stream3 (upper) 5.36 7.1810 3.0930 0.8846 0.8208 0.6158 | 0.0500 0.1600 0.1570 0.0560 0.0840 0.0360 | 0.0028 0.0038 0.0023  0.0005 0.0005  0.0005
Mean 0.8952 1.1922 [ 0.5973 [ 0.4035 | 0.3666 [ 0.2799 [ 0.0254 | 0.0251 [ 0.0271 [ 0.0161 [ 0.0164 [ 0.0103 [ 0.0011 0.0011 0.0008 | 0.0006 [ 0.0006 [ 0.0006

N 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16

SD 1.44 2.07 1.31 0.59 0.46 0.40 0.04 0.04 0.06 0.03 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00

SE 0.36 0.52 0.33 0.15 0.11 0.10 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: 0.001 values have been halved to calculate means
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Figure 10. Mean DDX (2,4DDT; 4,4DDT; 2,4DDD; 4,4DDD; 2,4DDE; 4,4DDE), dieldrin and
lindane (mg/kg dry weight) pooled from the selected impact sites from 2005 onwards. Note:
x axis values are variable between graphs. Error bars +/- 1 se. Note: not all sites are included.
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Figure 11. Mean DDX (2,4DDT; 4,4DDT; 2,4DDD; 4,4DDD; 2,4DDE; 4,4DDE), dieldrin and
lindane (mg/kg dry weight) pooled from all sites sampled from 2009 onwards. Note: x axis
values are variable between graphs. Error bars +/- 1 se. Red lines = SAC
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6.1.2 Mollusc contaminants

Since 2009, a variety of mollusc species have been tested for pesticide contamination from
four impact and two control sites. In 2012, 2014 and 2015 the same sites and species have
been sampled using the sample sampling protocols (Table 8).

Levels of ADL in cockles sampled at the East FCC impact site was relatively low (0.0033 mg/kg
in 1999, 0.0026 mg/kg in 2010, 0.0028 mg/kg in 2011, 0.00075 mg/kg in 2014 and 2015). DDX
levels for impact cockles were 0.0087 mg/kg in 2011 and declined to 0.00855 mg/kg in 2015
(Table 8).

At the West FCC shore, mudflat snail ADL and DDX concentrations were sampled from JME
084. In 2011 ADL was 0.45 mg/kg, but declined to 0.03015 mg/kg by 2015. Values did,
however, fluctuate between years. DDX also declined at this site over the sample period
(11.18 mg/kg in 2011 and 1.3915 mg/kg in 2015) (Table 9). Dieldrin levels at JME 084 also
declined over the sample period. Lindane levels were not detectable.

East FCC mudflat snails (Amphibola) were collected from a composite sample over a wide
area. Contaminants continued to decline with the lowest values recorded in 2015 and were
comparable to control values (Table 9).

Topshells (Diloma) living on soft substrata were sampled during 2009, 2010 and the present
study (Table 8). For the three events, highest values of DDX and Dieldrin were recorded from
topshells living on soft substrata in 2011 (Tables 8 and 9). In 2015, contaminants reached the
lowest level for the study.



Table 8. Pesticide concentrations in mollusc species sampled from impact and control sites

in 2013, 2014 and 2015.

2013

Location
Site

Species

Substrata
Pesticides (mg/kg)
Aldrin

Dieldrin
gamma-BHC (Lindane)

2,4-DDD
4,4 DDD
2,4 DDE
4,4 DDE
2,4 DDT
4,4 DDT

ADL (aldrin, dieldrin, lindane) L
DDX !

West West FCC East FCC

Control JME 084 Composite

Amphibola Amphibola Amphibola
Soft Soft Soft

East FCC
new2 (south)
Amphibola
Soft

East FCC
JME 090
Cockle
Soft

East
Control
Cockle

Soft

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005
<0.0005 0.051 0.08 0.145 0.0017
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005
0.0015 0.0015 0.034 0.038 0.001
0.0068 0.0068 0.104 0.18 0.0023
<0.005 <0.0005 0.002 0.0013 <0.0005
0.039 0.039 0.25 0.31 0.0015
<0.005 <0.0005  0.0032 0.0034 <0.0005
0.005 0.0055 0.058 0.085 <0.0005
<.0005 0.05125 0.0805 0.1455 0.0022
0.0528 0.0533 0.4512 0.6177 0.00555

2014

Location
Site

Species

Substrata
Pesticides (mg/kg)
Aldrin

Dieldrin
gamma-BHC (Lindane)

2,4-DDD
4,4 DDD
2,4 DDE
4,4 DDE
2,4 DDT
4,4 DDT

ADL (aldrin, dieldrin, lindane) *
pDx *

West West FCC East FCC

Control JME 084 Composite

Amphibola Amphibola Amphibola
Soft Soft Soft

East FCC
new2 (south)
Amphibola
Soft

East FCC
JME 090
Cockle
Soft

East
Control
Cockle

Soft

<0.0005 <0.0015 <0.0014 <0.0005 <0.0005 <0.0005
0.0009 0.114 0.22 0.0017 <0.0005 <0.0005
<0.0005 <0.0015 <0.0014 <0.0005 <0.0005 <0.0005
0.002 0.22 0.076 0.001 <0.0005 <0.0005
0.0103 0.67 0.33 0.0081 0.0018 <0.0005
<0.0005 <0.0015 <0.0014 <0.0005 <0.0005 <0.0005
0.048 3.3 0.48 0.0094 0.0046 <0.0005
<0.005  0.0029 0.0119 0.0005 <0.0005 <0.0005
0.0067 0.084 0.23 0.003 0.0026 <0.0005
0.0014 0.1155 0.2214 0.0022 0.00075 0.00075
0.06725  4.2777 1.1286 0.02225 0.00975 0.0015

2015
Location
Site

Species

Substrata

Pesticides (mg/kg)
Aldrin

Dieldrin

gamma-BHC (Lindane)

2,4-DDD
4,4 DDD
2,4 DDE
4,4 DDE
2,4 DDT
4,4 DDT

ADL (aldrin, dieldrin, lindane) L
DDX !

West West FCC East FCC East FCC East FCC East
Control JME 084 Composite new2 (south) New 2 Control
Amphibola Amphibola Amphibola Amphibola Cockle Cockle

Soft Soft Soft Soft Soft Soft
<0.0005 <0.0015 <0.0005 <0.0005 <0.0005 <0.0005
0.0006 0.03 <0.0005 0.0006 <0.0005 <0.0005
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
0.001 0.048 <0.0005 <0.0005 <0.0005 <0.0005
0.007 0.168 0.0014 0.0072 0.0019 <0.0005
<0.0005 0.0052 <0.0005 <0.0005 <0.0005 <0.0005
0.035 1.11 0.0012 0.0061 0.0059 <0.0005
<0.005  0.0013 <0.0005 0.0005 <0.0005 <0.0005
0.0072 0.059 0.0015 0.0021 0.0026 <0.0005
0.0011  0.03015 0.00075 0.0011 0.00075 0.00075
0.05295  1.3915  0.00485 0.0164 0.00855 0.0015

Notes:
1

ND
Scale
LOR

For multiple analyte totals, if below the LOR it is assumed to have a concentration of 0.5 the LOR
Not detected above LOR's

All values presented as mg/kg

Limit of laboratory reporting




Table 9. Historical pesticide concentrations in mollusc species recorded from impact and
control sites sampled by a variety of authors from 2002 to 2015.

Location Species Substrata DDX (mg/kg)
2008 2009a  2009b 2010 2010 2011 20133
Control West Amphibola Soft 0.11 - - - 0.09575 - 0.0598 0.12665 0.05255  0.067 0.0529
JME 084 West FCC ~ Amphibola Soft 6.2 51.14 10.34 35 22.09 13.2 4.716 11.183 0.0533 4.277 1.3915
Composite  East FCC ~ Amphibola Soft 3.96 - - - 1.1399 - 1.1929 0.06755  0.4512 1.129  0.00485
New2 (north) East FCC  Diloma Rocky - 0.543 0.078 0.025 0.1465 - 0.0925 - - - -
New2 (south) East FCC  Diloma Soft - - - - 0.1891 - 0.1218 1.922 0.6177 0.022 0.0164
JME 090 East FCC  Cockle Soft - - - - 0.01101 - 0.0149  0.0087 - 0.0098  0.00855
Control East Cockle Soft <0.01* - - - 0.00279 - ND ND 0.00555  0.0015  0.0015

Location Species Substrata Dieldrin (mg/kg)

2008 2009a  2009b

Control West Amphibola Soft 0.007 - - - 0.002 - 0.0016  0.0029 ND 0.001  0.0006
JME 084 West FCC  Amphibola Soft 0.364 218 048 0.22 052 0392 0.139 0.45 0.051 0.114 0.03
Composite  East FCC ~ Amphibola Soft 1 - - - 0.23 - 0.141 0.0126 0.08 0.22 ND
New2 (north) East FCC  Diloma Rocky - 0.027 0.007 0.005 0.0031 - 0.0128 - - - -
New2 (south) East FCC  Diloma Soft - - - - 0.0027 - 0.0121 0.77 0.145  0.0017  0.0006
JME 090 East FCC  Cockle Soft - - - - 0.0028 - 0.0021  0.0023 - ND ND
Control East Cockle Soft - - - - ND - ND <0.0005  0.0017 ND ND

Location Species Substrata Lindane (mg/kg)

2008 2009a 2009b 2010 2011 2013

Control West Amphibola Soft - - - - ND ND ND ND ND ND
JME 084 West FCC  Amphibola Soft - - - - ND ND ND ND ND ND
Composite  East FCC ~ Amphibola Soft - - - - ND ND ND ND ND ND
New2 (north) East FCC  Diloma Rocky - 0.001 ND ND ND ND ND - - -
New?2 (south) East FCC  Diloma Soft - - - - ND ND ND ND ND ND
JME 090 East FCC  Cockle Soft - - - - ND ND ND - ND ND
Control East Cockle Soft - - - - ND ND ND ND ND ND
Note:
1 O'Halloran and Cavanagh (2002)

No data supplied
2 Easton (2010)
3 Paul Sheldon (TDC)
ND Not detected above LOR's
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6.2 Sediment descriptions at sediment sample sites (2011)

A description of sediment was last collected in 2011 (Davidson et al., 2012)

Most OCP sediment sample sites were characterised by a surface layer of silt covering deeper
substrata dominated by granule, pebble, silt, fine sand and occasional cobbles (Table 10).
Hard substratum (i.e. pebbles, granules and cobbles) were widespread at sites where estuary
sediments had been remediated (i.e. silt and clay removed and replaced by fill). The eastern
control site located at Hunter-Brown reserve was also characterised by this combination of
substrata due to the alluvial origins of this site.

Sample sites located further from the West FCC estuarine edge, away from the remediated
flats, were characterised by silt and clay substratum over the entire depth of the core sample
(i.e. West FCC new2, new3, JME 082, JME 084, West control).

The three Stream sites were composed of remediated substrata with small cobble, pebble and
granule size material being dominant.

Only one impact site had an anaerobic smell (JME 083). This site was in the estuary
immediately downstream of where the small stream entered the estuary proper. All other
sites did not exhibit any anaerobic odour. Some sites did however, have variable levels of black
colouration, usually observed close to the sediment surface (Table 10).
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Table 10. Description of substrata at sediment sampling sites (Davidson et al., 2012).

Area
Western embayment
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
Hunter Brown
West FCC
West FCC
West FCC

Site
Control
JME 083
JME 081
JME 082
newl (west)
new2 (middle)
new3 (east)
JME 084
JME 088
JME 087
JME 086
newl (north)
new2 (south)
JME 090
Control
Stream1 (low)
Stream?2 (middle)
Stream3 (upper)

Deep sample depth
8-10 cm
8-10 cm
8-10 cm
8-10 cm
8-10 cm
8-10 cm
8-10 cm
8-10 cm
6-8 cm
6-8 cm
8-10 cm
6-8 cm
6-8 cm
8-10 cm
6-8 cm
8-10 cm
8-10 cm
8-10 cm

Substratum
Sand, fine sand
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,
Silt and clay
Granules, pebbles, occasional small cobbles, fine sand,
Silt, clay, fine sand
Fine sand, sand (silty surface)
Fine sand, sand (silty surface)
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,
Granules, pebbles, occasional small cobbles, fine sand,

Environmental

silt
silt

silt

silt
silt
silt
silt
silt
silt
silt
silt
silt
silt

Smell colour
Orange colour below surface, no anaerobic smell
Grey-black, anaerobic smell
Grey, no anaerobic smell
Grey-black, no anaerobic smell
Orange colour below surface, no anaerobic smell
Grey-black, no anaerobic smell
Mid grey with patches of orange, no anaerobic smell
Mid grey, old vegetation, no anaerobic smell
Light grey, no anaerobic smell
Light grey-brown (some black near surface), no anaerobic smell
Light grey, no anaerobic smell
Grey-dark brown, some black patches, no anaerobic smell
Light grey (some black in top 4 cm), no anaerobic smell
Grey-black, no anaerobic smell
Light grey-grey, patches of orange
Grey-black, no anaerobic smell
Grey-black, black near surface, no anaerobic smell
Grey-black, black near surface, no anaerobic smell
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6.3 Macroalgae cover

Photographs have been previously collected from comparable tidal heights at impact and
control sites in October 2009, November 2010 and November 2011. During the present study
photos were collected on 11th December 2013 and 21°t December 2015.

Macroalgal cover was absent or recorded at low levels at both control sites in all sample years
(Plates 1 - 4). At the Hunter-Brown control site, areas of green macroalgae were observed
near low water mark, however, little or no macroalgae was observed from the shore at higher
tidal levels.

In 2009, macroalgae dominated by Enteromorpha sp. was widespread and abundant close to
the cobble bank at the West FCC new2 (middle) site (Plate 3, top). In 2010 and in Spring 2011,
macroalgae was much reduced compared to Spring 2009. In 2010 and 2011, macroalgae was
limited to a relatively narrow band directly adjacent and at the foot of the cobble bank. In
2013 and 2014, a small level of algal cover was observed close to the cobble edge.

At the East FCC shore, macroalgae was present, but never common or abundant. Little
difference in the level of macroalgae was observed between 2009 and 2010 (Plate 4). In Spring
of 2011, the lowest levels of macroalgae were recorded for the three years of sampling (Photo
7). In 2013 and 2015 macroalgae was restricted to the sediment at the foot of the cobble
shore. Most notable was the decline in macroalgae from the middle and lower shore.
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Plate 1. Macroalgae panoramic photos from West control. Order from top is October 2009,
November 2010, 2011 and December 2013.



Plate 2. Macroalgae panoramic photos from East control (Hunter-Brown). Order from top is
October 2009, November 2010, 2011, December 2013 and December 2015.



Plate 3. Macroalgae photos from West FCC (middle). Order from top is October 2009,
November 2010, 2011, December 2013 and December 2015.



Photo 4. Macroalgae panoramic photos from East FC (south). Order from top is October
2009, November 2010, 2011, December 2013 and December 2015.
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7.0 Discussion

7.1 Organism and sediment contaminant sampling

7.1.1 Surface sediment contaminant levels

As with previous studies, DDX and ADL in surface sediments varied depending on location and
sample year.

In 2009, SAC levels for ADL were exceeded at three of the seven West estuarine FCC sites. In
2010 and 2011, the SAC for ADL was exceeded at only one of the seven of the West FCC
sample sites. By 2015, the SAC for shallow sediments was exceeded at only two sites (Stream
middle and upper).

The SAC for DDX in both 2009 and 2010 was exceeded at all West FCC sites. In 2011, one of
the West FCC site met the DDX SAC for the first time (West FCC new3). Three sites showed
declines between 2009 and 2010, with DDX declines recorded at all but one site between
2010 and 2011. The one increase in DDX between 2010 and 2011 was recorded in the
estuarine ditch draining the west stream. In 2015, the SAC was exceeded at 13 of the 15
samples. Overall, contaminant levels were lower compare to 2009 and 2010.

For the West FCC tidal freshwater stream, all surface sediments sampled exceeded DDX and
ADL SAC criteria for all years. The West FCC (stream1 low) site showed a decline for both
contaminant groups since 2009. However, the middle and upper stream sites, retained ADL
and DDX at elevated levels recorded in earlier years.

Davidson (2012) stated “based on results from 2009, 2010 and 2011 study, it is probable that
DDX in stream surface sediments are elevated due to seepage containing contaminants from
adjacent terrestrial sediments”. In the Auditor’s report, a contaminant “hotspot” buried close
to the stream edge was suspected (see Auditor’s report, section 6.7.3.2). The auditor stated
that such “hotspots” could be remediated, however, he stated that this was not warranted as
they presented no particular risk as creek-bed gravel and vegetative cover prevents sediment
mobilisation and hence the pathway to potential receptors. The auditor recommended that
the Site Management Plan ensure measures be established to control excavation in the area
and to prevent the creek from being eroded.

At the East FCC site, SAC criterion in surface sediments for ADL was exceeded at one of the
six sites in 2009 and two in 2010 and one site in 2011. In 2015 there were no exceedances for
ADL at shallow East FCC sites.
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7.1.2 Deep sediment contaminant levels

Deep sediment at West FCC sites had an ADL SAC exceedance at one estuarine site in 2015.
All three deep stream sites, however, had ADL levels above the SAC. In 2015, deep DDX levels
in the western FCC sites exceeded the SAC at four of the seven sites as well as all stream sites.
Davidson et al. (2012) recorded elevated ADL levels in the western estuarine ditch that
drained the West FCC stream. The author suggested this may be due to contaminants
travelling from the stream sites located upstream. In 2015, ADL and DDX levels in deep
sediment samples at West FCC stream sites remained at comparable levels to 2010. Highest
values were again recorded from the middle site followed by the upper site. Lowest values
were recorded from the bottom stream site in 2015. The deep sediment is relatively stable;
however, shallow levels have declined in recent years.

DDX levels at all deep East FCC sites showed a relatively large increase in 2010. Since 2014,
however, levels have declined. The exception was a spike at an FCC East site in 2013. Since
2013, DDX and ADL levels have returned to normal level and have continued to decline.

Davidson et al. (2011) suggested that water seepage channels arising from the foot of the East
FCC rock wall could be carrying contaminated water from the adjacent FCC site onto the
mudflats. The declines for 2014 and 2015 suggests that this phenomenon has probably
slowed or stopped.

7.1.3 Overall patterns of contamination

Apart from shallow and deep sediments at the West FCC freshwater tidal stream, most sites
showed some improvement for ADL and DDX levels by 2015.

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 2015 most of the shallow and deep
sediments (excluding the West FCC stream) meet the SAC for ADL. DDX levels, however,
remain above the SAC at most sites, but levels are dramatically lower compared to pre-2008.

Based on results and trends, there remains one area of concern (i.e. West FCC stream middle
and upper sites). At these sites, sediment recontamination has occurred and has probably
come from a “hot spot” in the adjacent land. Some comfort is provided by a small decline in
surface sediment levels and no further increase in deeper sediments. This suggests the
introduction of new contaminants has ceased and the “hotspot” source may have stabilized
as the auditor suggested (Pattle Delamore, 2011).
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7.1.4 Shellfish and snail contaminant levels

ADL in cockles at the East FCC shore achieved ND (not detectable levels) for 2014 and 2015.
DDX levels in cockles were elevated above the control values, but were at lower levels in 2015
compared to cockles located close to contaminant sources such as the Avon Heathcote
(Thomson and Davies, 1993) and Manukau Harbour (Hickey et al., 1995).

ADL in mudflat snails at the West FCC site, were low in 2015, but remained above controls
levels. DDX in mudflat snails were below the control site at the East FCC sample, but remained
elevated for snails at the West FCC site. DDX levels did, however, decline at the west FCC site
over the duration of the study. Results confirm the conclusion by O’Halloran and Cavanagh
(2002) that mudflat snails represent the best mollusc to monitor contaminants. Davidson et
al. (2010) noted an increase in DDX and dieldrin in mudflat snails at the West FCC site between
February 2009 and October 2009. The authors recorded DDX in October 2009 (JME 084 at
22.09 mg/kg), representing the second highest value since 2007 (51.15 mg/kg), while dieldrin
was also relatively high (0.52 mg/kg) compared to previous samples. In the 2015 sample, ADL
and DDX declined well below the 2009 levels for cockles and topshells.

For mudflat snails, ADL and DDX values have historically been very high. For example, at
JMEO084 (western FCC), DDX values declined from 51.14 mg/kg in 2007 to 1.39 mg/kg in 2015.
As these are mostly juvenile snails, it is unlikely they have migrated into this area from
elsewhere, therefore the OCP concentrations in the flesh will have come from the surface
layer of estuarine sediment.

DDX and Dieldrin levels from topshells living on East FCC soft sediment have declined to levels
comparable to the control site. This correlates with the decline in cockle contamination at the
East FCC site over the same period.

7.2 Macroalgae cover

Macroalgae blooms are traditionally indicative of nutrient enrichment. Davidson et al. (2010)
recorded a localised macroalgae bloom from the West FCC site with relatively minor levels of
macroalgae being recorded from the East FCC shore. This was also noted by Davidson et al.
(2011) in the spring of 2010, however, levels of macroalgae were reduced in the latter sample.
Davidson et al. (2011) stated that the reduction also occurred at control sites and may have
been due to the very dry and hot conditions. The authors reported that macroalgae present
in the West FCC shore was dominated by Enteromorpha sp., a species usually associated with
freshwater flows into a marine environment. In the present study, relatively little macroalgae
was observed at impact sites compared to 2009 photographs. The decline of macroalgae
recorded in the present study is therefore most likely due to a decline in nutrients seeping
from the adjacent land area.
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7.3 Recommendations for future monitoring

Since Spring 2009, at total of six sample events have occurred in relation to the post-
remediation contamination monitoring. Results from those sampling events combined with
previous sampling have been used as a basis for the following monitoring recommendations.

It is recommended that the site auditor make a final decision on any changes to the
monitoring regime.

e Many of the sites have exhibited a reduction in contamination over the duration of
the study. DDX remains widespread and represents the dominant contaminant in
sediment and shellfish. Previously, collection of deep and shallow contaminant data
has indicated considerable fluctuation between years, however, variability appears to
have declined. Apart from FCC stream sites (see below), sampling every second year
may be sufficient to monitor the further decline in contaminants.

e An area of concern remains at the West FCC stream and an occasional contaminant
spike at an East FCC site. At the FCC Stream sites, there is evidence that new
contamination historically entered the estuary after remediation. Most recent data
suggest this area may have stabilized. It is therefore recommended that annual
monitoring of contaminants from the middle and upper shallow and deep FCC steam
sites be continued. A periodic review of any new data is suggested to assess the need
for ongoing monitoring.

e Based on the variability of sediment and shellfish contaminants and the elevated
contamination in some estuarine and stream sediments, it is recommended that
mudflat snail and cockle and sampling be continued. It is also recommended that
soft sediment-dwelling Diloma (topshells) only be sampled if insufficient mudflat
snails are available at the East FCC site.

e Nutrient input into the estuary originating from the remediation event has declined
and now appears stable. There is no longer a need to monitor macroalgae cover.
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Appendix 1. Hill Laboratories (11th December 2013).

\

Hill Laboratories

BETTER TESTING BETTER RESULTS

1 Clyde Strest

R J Hill Labaratories Limied | Tel

Private Bag 3205
Hamikon 3240, Mew Zealand

+54 T BSE 2000
Fax +54 T 858 2001
Emall malihilkiabs.conz
Web waw hilHabs conz

ANALYSIS REPORT Page 1of 7

Client: | Tasman District Council ENVIROMMENTAL
Contact: | P Sheldon
C/- Tasman District Council ENVIRONMEMTAL
Privaie Bag 4
RICHMOMD 7060

Lab Mo:

Date Registered:
Date Reported:
Quote No:

Order No:

Client Reference:
Submitted By:

1215523
14-Dac-2013
14-Jan-2014
58528

305330

Mapua samples
P Sheldon

Sample Type: Soil

Sample Mame: | JME 080 Shallow | JME 080 Desp | JME 083 Shallow | JME 083 Desp | JME 082 Shallow
11-Deac-2013 11-Dec-2013 11-Dac-2013 11-Dec-2013 11-Dec-2013
12:00 pm 1200 pm 10630 am 10630 am 10:30 am
Lab Mumber: 12155231 1215523.2 1215523.3 1215523.4 1215523.5
Organcchiodra Pesticides Traos in Scll
Aldrin mgikg dry wt < 000D < 00D oot 00054 = 0.0010
alpra-BHC migikg dry wt < 0000 = 0000 = 0000 = 00040 = 0.0010
bsiita-BHC kg dry wt < 000D < 000D < 0,000 < 0.0040 = 0.0010
it BHIC migikg dry wt < 0000 = 0000 = 0000 = 00040 = 0.0010
igarmime-BHC {Lincara) kg dry wt < 0U00AD < DUOAD < 0.0040 0odes = 0.0010
cis<Chiordana mig'kg dry 'wt < 000D < 00D < 0,000 < 0.0040 = 0.0010
rans-Chiordana migikg dny wt < 0000 = 0000 = 0000 = 00040 = 0.0010
Z&-000 kg dry wt < 000D < 00D 0oez 0ar 00040
4.4-000 mgikg dry wt < 0000 = 0000 0158 116 00904
Z&-DDE mgikg dry wt < 000D < 00D 00058 D058 000
4 4-D0E mgikg dry wt o0 4 = 0000 0114 0.50 00135
24007 kg dry wt < 000D < 0000 00054 023 noms
4,£4-00T kg dry wt < 000D <= 000D 0.05% 40 0.026
Diadicirin kg dry wt < 0U00AD < DUOAD DLOOBZ [nkais:] = 0.0010
Endosullan | kg dry wt < 000D < 00D < 0,000 < 0.0040 <= 0.0010
Ercdosulfan Il migikg dny wt < 0000 = 0000 = 0000 = 00040 = 0.0010
Endogullan sulphats: kg dry wt < 0U00AD < 000D < 0,000 < 0,000 < 0.0010
Eredrin migikg dry wt < 0000 = 0000 = 0000 = 00040 = 0.0010
Erdrin Aldohyda ik dry Wt < DOMD = DOMD =0.0010 = D000 =0.0010
Eredrir b migikg dry wt < 0000 = 0000 = 0000 0oaz = 0.0010
Hapbachion kg dry wit < 0U00AD < DUO0AD < 0.0040 < 0.0040 = 0.0010
Heptachion epodida mig'kg dry 'wt < 000D < 00D < 0,000 < 0.0040 = 0.0010
Huxaohionoharcer migikg dny wt < 0000 = 0000 = 0000 = 00040 = 0.0010
Iamhoegychion kg dry wt < 000D < 00D < 0,000 < 0.0040 <= 0.0010
Total Chiordane [(cs+ans)’ mgikg dry wt < 0u002 < 000z < 0,002 <0.002 < LO02
100642]
Sample Mame: | JME 062 Deen WFCC New 1 WFCC New 1 WFCC Mew 2 WFCC New 2
11-Dec-2013 Shallaw Deep Shallowe Deep
10:30 am 11=Dec-2013 11-Dec-2013 11-Dec-2013 11-Dec-2013
11:00 am 11:00 am 11:00 am 11:00 am
Lab Mumber: 12155236 1215523.7 12155228 1215523.0 121552310
Organcchioira Pesticides Traos in Sol
Aldrin mig'kg dry 'wt < 000D < 00D < 0,000 0oazz = 0.0010
alpra-BHC migikg dny wt < 0000 = 0000 = 0000 = 00040 = 0.0010
kg dry wt < 000D < 00D < 0,000 < 0.0040 <= 0.0010
migikg dry wt < 0000 = 0000 = 0000 = 00040 = 0.0010
mgikg dry wt < 000D < 00D < 0,000 < 0.0040 = 0.0010

This Labomiory & accrediod by Inlemadonal Accroditaion Mew Zoaland (WANZ), which represon® Mew Zoaland in the Inkernagional
Laboranony Acorodilation Cooparation (ILAC). Through the ILAC Mutual Recognition Amangement (ILAC-MAA) this accrediiaion &
interrationally reccnisod

= { B The lsls repomod Fedein Fase Bodan parformied in aooondanos with the iems of scoredlaton, with the soopdon of lesls marked ", which
S Isboratory 6a not aocrded.
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Sample Name: JME 0B2 Deep WFCC New 1 WFCE New 1 WFCC New 2 WFCC Mew 2
11-Dec-2013 Shallow Dieep Shalow Deep
10:30 am 11-Dec-2013 11-Dec-2013 11-Dec-2013 11-Dec-2013
11:00 am 11:00 am 11:00 am 11200 am
Lab Murnber: 1215523 8 1215623.7 12156238 12166239 1215523.10
Ovgarcchioning Pesticides Trace in ol
g~ Chlordairs mg'kg dny wi = 00a = LoD = 0.0010 = D310 = 0.0040
Trares-Chikmana kg dny at < 0000 < 00D < 0.00M0 < 00010 < 0.0040
24-DDD mgrkg dny i = 00a 0LOMzZT = 0.0010 oiss 00032
4. 4.000 gk dry at < 0.O0Md Duoz2 = 0.00M0 020 00336
24-DDE gk dny i = 00a 0 D04 = 0.0010 oo24 = 0.0040
4. 4.00DE gk dry et 0.0022 DOET 00025 034 0.00n
2,4-00T mgrkg dry i < 0.O0d noo12 < 0.0010 0,00z < 0.0040
4.4.00T gk dry it 0.0023 il ] D.0025 30114 00045
Dadrin kg dny i = .00 D.O0E0 = 0.0010 a.orez 00028
Endosuifan | mg'kg dny wi = 00a = LoD = 0.0010 = D310 = 0.0040
Endcsulfan Il kg dny i = 00010 < 00D = 0.001M0 <0000 < 0.0040
Endosuifan sulphai gk dny i = 00a <= LoD = 0.0010 = 00310 = 0.0040
Endrin kg dny at < 0000 < 00D < 0.00M0 < 00010 < 0.0040
Endrin Aldahyda mgrkg dny i = 00a <= LoD = 0.0010 = 00310 = 0.0040
Endrin ketoing gk dry at < 0.O0Md < 0L0MD = 0.00M0 < 0.0010 < 0.0040
Heptachior gk dny i = 00a = LoD = 0.0010 = D310 = 0.0040
Hipaachbar apodda gk dry et < 0.O00Ma < 0L0MD =0.00M0 < 0.0010 <0.0040
Hexac hionobarers mgrkg dry i < .O0d < 00D < 0.0M0 < 00010 < 0.0040
[YreT———— mgikg dry wi < 0,001 < OO0 = 0.0010 < 0.0010 = 0.0040
Total Chicrdane [[s+irars]” kg dry wi ] <000z < o0z < [.002 < 0.002
100v43]
Sample Mame: | WFCC New 3 WFCC Mew 3 | JME 081 Shallow | JME 081 Deep | JME 064 Shaliow
Shallow Deegp 11-Dec-2013 11-Dec-2013 11-Dec-2013
11-Dec-2013 11-Dec-2013 A0:30 am 10:30 am 11100 am
11:0¢0 am 11:00 am
Lab Murnber: 1215525 11 1215525, 12 1215623.13 121552314 1215523.15
Ovgarochionne Peslicides Trace in Sol
Adrin kg dny at < 0000 < 00D D004 0,000 < 0.0040
alpha-BHC mgrkg dry i = 00a = LoD = 0.0010 = D310 = 0.0040
Bala-BHC gk dry et < 0.O00Ma < 0L0MD =0.00M0 < 0.0010 <0.0040
dafta-BHC gk dny i = 00a = LoD = 0.0010 = D310 = 0.0040
gamima-BHC {Lindare) gk dry i < .OOAD < LOMD = 00010 < 0030 < 0.0040
Cis-Chiordars: mgrkg dry i < .O0d < 00D < 0.0M0 < 00010 < 0.0040
trares-Chikrdars gk dry it < D.OOAD < DLOMD = 0.0010 < 000 < 0.0040
2.4-DD0 kg dny i 0,004 Doo 0.024 Dups0 0.0xz
4.4.000 mg'kg dny wi 0.0083 0003 QL.DEZ 0L 0333
2,4-DDE kg dny i 0.0043 < 00D 0.00s6 DuDas 0.0a20
4.4.0DE mgrkg dny i a.0ATE 0. 0048 .08 o= 0035
2,4-D0T kg dny at < 0000 < 00D 00035 0.00TE < 0.0040
44007 mgrkg dry i 3.0037 0. 0048 00158 oSz 00053
Dhasddrin gk dry et 0.0 5 < 0L0MD D0DEZ 0D o.oaar
Endosuifan | gk dny i = 00a = LoD = 0.0010 = D310 = 0.0040
Endceulfan Il gk dry i < .OOAD < LOMD = 00010 < 0030 < 0.0040
Endosullan sulohale mgrkg dry i < .O0d < 00D < 0.0M0 < 00010 < 0.0040
Endrin gk dry it < D.OOAD < DLOMD = 0.0010 < 000 < 0.0040
Endrin Akdahyde kg dny i = .00 < 0L0MD = 0.0010 = 0.0010 < 0.0040
Endrin katong mg'kg dny wi = 00a = LoD = 0.0010 = D310 = 0.0040
Hoeptachion kg dny at < 0000 < 00D < 0.0010 < 00010 < 0.0040
Heptachlor apodda mgrkg dny i = 00a <= LoD = 0.0010 = 00310 = 0.0040
Hiae hikonoboromers kg dny at < 0000 < 00D < 0.00M0 < 00010 < 0.0040
Mathcuychilior mgrkg dry wt < 0000 < 000D < 0.0010 < 0.0010 = 00010
Total Chicrdana [[os+irars]" gy dry it = D.o02 = 0002 = 0002 =002 = 0,002

Lab Ne: 1293523v 1

Hill Laboratories
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Specialists in research, survey and monitoring

Sample Type: Soil

Environm

Sample Mame: JME 084 Deep STRM Lower STRM Lower STRM 1 Mid ETRM Mid Desp
11-Dec-2013 Shaslkow Deep Shalow 11-Dec-2013 %30
11:00 am 11-Dec-2013 9:45 | 11-Dec-2013 8:45) 11-Dec-2013 9:30 am
am am am
Lab Number: 121552518 123552317 121662318 121552319 1215523.20
Ovganachioning Posticides Trace in Sol
Aldrin gk diny Wt a.00d0 LLDDS = 00010 0.0058 oo2o
alpha-BHC gk chry i < D.O0Ad < D0MD <= 0.0010 < D.OMD < 0.0040
bala-8HC migrkg diny Wi < 0.O0Md < oMo = 0.0010 < 0000 < 0.0040
dafa-BHC mg'kg dry wi = 0.00Ad = oMo = 00010 = 00010 < 0.0040
gamma-BHC {Lindar) gk diny it = 00010 <= 00 =0.0010 10,000 0uo0ET
cig-Chiordars: mg'kg dry wi = 0.00Ad = oMo = 00010 = 00010 < 0.0040
trares-Chikrdan migrkg diny it < 0,000 < 00D < 0.0010 < D000 < 0.0040
2,4-D00 mgrkg diny Wt 0.034 D.0E5 = 00010 025 084
4. 4.000 gk diry it 0.DES D=2 oooaT oo 22
24-DDE gk diny i 0.0073 ooz = 00010 D05 044
4. 4.00E gk iy it 0.0es 1R (=] nuooss 106 23
2,4-00T gk diny Wi 0.0021 DuocE2 < 0.0010 uoc0 0.0az
4.4.00T gk chry i a.0408 i luc] noode o= aar
Dmidrin migrkg diny Wi Q.005 D025 000 o4 az3
Endosuifan | mg'kg dry wi = 0.00Ad = oMo = 00010 = 00010 < 0.0040
Endcsulfan 1| gk diny it = 00010 <= 00 =0.0010 = 0000 < 0.0040
Endosiifan sulphalo: mg'kg dry wi = 0.00Ad = oMo = 00010 = 00010 < 0.0040
Endrin migrkg diny it < 0,000 < 00 < 0.0010 < D00 < 0.0040
Endrin Aldahyda mgrkg diny Wt = 0.00Ad = oMo = 00010 = 00010 < 0.0040
Enadrin kaiond migrkg diny it < 0,000 < 00 < 0.0010 < D00 < 0.0040
Hepiachion gk diny Wt = 0.00Ad = oMo = 00010 = 00010 < 0.0040
Hipiaohkar apodids gk iy it < 0,000 < 00Mo < 0.0010 < 0.0Ma <0.0040
Heesms hionobarmers gk diny Wi < 0.O0Ad < 00D < 0.0010 < 00010 < 0.0040
Melhcuchion migfhig dry wi = 0.001a = 0LOMD =0.0010 < 00040 = 0.0040
Total Chicrdane [[os+irars]” kg dry i < 002 < 0UO0E < ooz = [.002 <0.002
100v42]
Sample Mame: | Stream Upoer STRM 1 Upper | JME D8R Shaliow | JME 0BE Deep | JME 0&7 Shaliow
Shallow Diesn 11-Dee-2013 1:00| 11-Dec-2013 1:00 | 11-Dec-2013 100
11-Dec-2013 9:03) 11 -Dec-2015 9:03 pm P pm
am am
Lab Murmber: 121552321 1215525.22 1215623.23 121552324 1215523.25
Ovgancchionng Pesticides Traca n Sod
Alckrin migrkg diny it < 0,000 Doo=3 < 0.0010 < D00 < 0.0040
alphia-BHC mgrkg diny Wt = 0.00Ad = oMo = 00010 = 00010 < 0.0040
Bala-BHC gk iy it < 0,000 < 00Mo < 0.0010 < 0.0Ma <0.0040
dafa-BHC gk diny Wt = 0.00Ad = oMo = 00010 = 00010 < 0.0040
gamma-BHC {Linidare) gk iy it < 0,000 LoEs < 0.0010 < 0.0Ma <0.0040
Cis-Chiordars migrkg diny Wi < 0.O0Md < oMo = 0.0010 < 0000 < 0.0040
frares-Chikordars gk chry i < D.O0Ad < D0MD <= 0.0010 < D.OMD < 0.0040
2,4-0D00 gk diny i o122 13 Dotas 0.0Es DUDI2E
44000 mg'kg dry wi o3 21 0,084 noT3 [=Ray =]
24-00E gk diny it 0oz oz =0.0010 0.0ME < 0.0040
44-00E mgrkg diny it 035 21 0,025 DuO44 00075
2,4-00T7 migrkg diny it .04 DL1z4 D0uE4 oz 0u0dan
44007 mgrkg diny Wt 0.045 o4z 0441 D48 =X ]
Digidrin gy dry it 0.056 034 00037 0.0077 = 0,000
Endosuifan | gk diny Wt = 0.00Ad = oMo = 00010 = 00010 < 0.0040
Enadceulfan 11 gk chry i < D.00AT < DLOMD < 0.0010 < D03 < 0.0040
Endosullan sulphales migrkg diny Wi < 0.O0Md < oMo = 0.0010 < 0000 < 0.0040
Enadrin gk chry i < D.O0Ad < D0MD <= 0.0010 < D.OMD < 0.0040
Enddrin Akdahyda gk diny i < 00010 < 00D = 0.0010 = 00010 < 0.0040
Endrin katane mg'kg dry wi = 0.00Ad = oMo = 00010 = 00010 < 0.0040
Heptachion gk diny it = 00010 <= 00 =0.0010 = 0000 < 0.0040
Hepiachkor apoida mgrkg diny it = 0.00Ad = oMo = 00010 = 00010 < 0.0040

Lab Na: 1215523 v 1 Hill Labaratories
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Specialists in research, survey and monitoring

Sample Type: Soil

Environm

Sample Name:| SteamUpger | STRM 1 Upper | JME 088 Shalow | JME 085 Deep | JME D87 Shalow
Shalcs Die=p 11-Doec-2013 1:00( 11-Dec-2013 1:00 | 19-Dec-2013 100
11-Dec-2013 9:03) 11 -Dec-2013 9:03 om pm pm
am am
Lab Mumber: 121552321 121552322 1215523.23 121552324 121552325
Ovganochioning Pesticides Trace in o
Husiac hkorobaroners mgrkg dny i = 00a <= LoD = 0.0010 = 00310 = 0.0040
Malhcuyehior gy dry it = 0.o0a = 00D = 0.0010 = 0.0010 = 00040
Total Chicrdane [[os+irars]” mgrkg dry wt < 0.002 < 0002 <0002 < 0.0z = 0,002
100042]
Sample Mame: | JME 0BT Deep | JME 086 Shallow | JME 0BE Deap EFCC New 1 EFCC Hew 1
11-Dec-2013 1:00( 11-Dec-2013 1:00| 11-Dec-2013 1:00 Shaliow Deep
pm pm pm 11-Dec-2013 1:00 | 11-Dec-2013 1:30
pam pm
Lab Mumber: 121552326 1215523.27 1215523.28 1215523.28 1215823.30
Owganachiorine Pesticides Trace in Scll
Adrin kg dny i 0.0 5 < 00D DOuE3 <0000 < 0.0040
alpha-BHC mg'kg dny wi = 00a = LoD = 0.0010 = D310 = 0.0040
bola-BHC kg dny at < 0000 < 00D < 0.00M0 < 00010 < 0.0040
dafia-BHC mgrkg dny i = 00a <= LoD = 0.0010 = 00310 = 0.0040
gamma-BHC {Lindara) kg dny at < 0000 < 00D < 0.00M0 < 00010 < 0.0040
s~ Chlordairs gk dny i = 00a = LoD = 0.0010 = D310 = 0.0040
trare-Chiksrand gk dry et < 0.O00Ma < 0L0MD =0.00M0 < 0.0010 <0.0040
24-DD0 gk dny i a.0zz 0002 Q136 044 00053
4. 4000 gk dry it 0.076 D02 0.55 DuoaT ooas
2,4-DDE mgrkg dry i < .O0d < 00D < 0.0M0 < 00010 < 0.0040
4.4.0DE mg'kg dny wi 0.0z 0.O0ET a.0ed il 0.8E
2,4-00T kg dny i .oz DoE3 0.03& 0,006 oaaze
4.4.00T mg'kg dny wi 0.0DET 0L0E5 .18 il o) DOTE
Diadrin kg dny at 0.00ET D.o0zs 0.0ed 0.0040 00Me
Endosuifan | mgrkg dny i = 00a <= LoD = 0.0010 = 00310 = 0.0040
Endcaiifan Il gk dry at < 0.O0Md < 0L0MD = 0.00M0 < 0.0010 < 0.0040
Endosuifan sulphai mgrkg dry i = 00a = LoD = 0.0010 = D310 = 0.0040
Endrin gk dry et < 0.O00Ma < 0L0MD =0.00M0 < 0.0010 <0.0040
Endrin Akdahyde mgrkg dry i < 0.O0d < 00D < 0.0010 < 00010 < 0.0040
Endrin ketong gk dry it < D.OOAD < DLOMD = 0.0010 < 000 < 0.0040
Hepiachion mgrkg dry i < .O0d < 00D < 0.0M0 < 00010 < 0.0040
Heptachlor apodda mg'kg dny wi = 00a = LoD = 0.0010 = D310 = 0.0040
Hexac hionobarers kg dny i = 00010 < 00D = 0.001M0 <0000 < 0.0040
Mathooychion mgkg dry wit <0000 <= 0omn <0.0010 <0.0010 =0.0010
T;I:Emmucswnv mgekg dry i < D02 < 0002 < ooz <002 < 0,002
Sample Mame: | EFCCNew2 EFCCMew2 | JME 090 Shallow | JME 0820 Deep Hurier Brown
Shallow B0 11-Dec-2013 1:00( 11-Dec-2013 1:30 Shallow
11-Dec-2013 1:30( 11-Dec-2013 1:30 pm pm 11-Dec-2013 300
pm pm pm
Lab Mumber: 121552331 1215533.32 1215523.33 121552334 1215523.35
Ovganochioning Posticides Trace in Sol
Aldrin gk dry i 0.0022 DES = 00010 < 0030 < 0.0040
alpha-BHC mgrkg dry i < .O0d < 00D < 0.0M0 < 00010 < 0.0040
bela-SHC gk dry it < D.OOAD D03 = 0.0010 < 000 < 0.0040
dafta-BHC kg dny i = .00 Doz = 0.0010 = 0.0010 < 0.0040
gamimia-BHC {Lindara) mg'kg dny wi = 00a 0LOs3 = 0.0010 = D310 = 0.0040
is=Chiordars: kg dny i = 00010 < 00D = 0.001M0 <0000 < 0.0040
rars-Chikrdana gk dny i = 00a <= LoD = 0.0010 = 00310 = 0.0040
2.4-DD0 kg dny at 0,030 184 D004 0.00es < 0.0040
4.4.0D00 mgrkg dny i o118 BE 3.038 D.o30 00023
2.4-DDE gk dry et < 0.O00Ma < 0L0MD =0.00M0 < 0.0010 <0.0040
4 4.0DE gk dny i 0.034 14z ogire DO 0013
24007 gk dry et 0,064 az oouzE a0 <0.0040
4,4-00T mgrkg dry i DAl Fal 0.0BE o 00033
Lab Ma: 1215523 w1 Hill Laboratories Page d of T
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Specialists in research, survey and monitoring

Sample Type: Soil

Environmental

Sample Mame:| EFCT New2 EFCCMew2 | JME D90 Shallow| JME 020 Desp | Hunter Brown
Shallow Desp 11-Dec-2013 1:00| 11-Dec-2013 1:30 Shallow
11-Dec-2013 1:30{ 11-Dec-2015 1:30 pm pm 11:-Dec-2013 300
pm pm pm
Lab Number: 121552331 1215523.32 1215523.33 1216852334 1315623.35
Ovganochioning Pesticides Trace in Sol
Dhialdrin kg dry wt 0.031 110 00048 0.0025 = 0,000
Endcsiifan | kg dry it <0000 < 00D < 0.0010 < 00010 = 00040
Endcsyifan Il kg dry wt <0000 < 000D <0.0010 < 0.0010 = 00040
Endcsvifan sulphaio kg dry i < OO0 < DLOMHD < 0.0010 < 00010 = 00040
Endrin mgrkg dry wi < 0,001 D044 <0.0010 < 0.O010 = 0,000
Endrin Aldahydo kg dry i <0000 < 000D 000 < 0.O010 = 00040
Endrin katong mgrkg dry wi < 00010 D.ORS < 0.0010 < 00010 = 00040
Hepitachior mgekg dry i <000 < 000D < 0.0010 < 00010 = 00040
Heptachkr epaxide mgrkg dry i <0000 < 00D < 0.0010 < 0.O010 < 00040
Hesachiorobanzmora kg dry i <0000 < 000D < 0.0010 < 0.O010 = 00040
Mt hconychior mgrkg dry it <0000 < 00D < 0.0010 < 00010 < 00040
Total Chicrdan [[ois+irars]” kg dry it < 0.0 < 0U00Z < D002 < 0.0z = 0,002
100042]
Sample Name: | Hunler Broan
Deep
11-Dec-2013 3:00
pm
Lab Mumber: 1215523 36
Ovganachioning Posticides Trace in So
Akdrin migrkg dry wi < 0.0010 - - - B
alpna-BHC kg dry it <000 . - - .
[ migikg dry 't <0001 . - - -
deha-EHC kg dry wt <0000 . P - -
gamma-BHC {Lindara) kg dry it <0000 . - s -
cis-Chicrdana kg dry i <000 . - - .
frares-Chilrdana mgekg dry it <0000 . - - .
2,4.000 kg dry it <0000 . - - .
4,4.000 gk dry <0000 . - - .
2,4-DDE mgrkg dry i < 0,001 - - - -
4,4.0DE mgekg dry i <000 . - - .
2,4-00T migrkg dry wi <0.0010 - - - -
4,4.00T kg dry it <000 . - - .
DCadrin migikg dry 't <0001 . - - -
Endosyifan | kg dry wt <0000 . P - -
Endosyifan Il kg dry i <0000 . - s -
Endcsvifan sulphale kg dry wt <0000 . P - -
Endrin migikg dry it < 00010 x - = -
Endrin Aldahyde kg dry it < 0.O0a . - - .
Endrin katong Mgy dry <0000 - P - -
Heptachior mgrkg dry i < 0,001 . = - .
Heptachlor epaxda gk dry i <000 . - - .
Hesachiorobenzers migrkg dry wi <0.0010 - - - -
T kg dry it <000 . - - .
Total Chicrdane [[ois+irars)” mgrkg dry wi < D.002 . - - -
100042]
Sample Mamea: [ Hunler Brown
11-Dec-2013 3:00
pm
Lab Humber: 1215523 41
Individual Tesis
Dry Matizr 911003 as rowd | B.B - - - .
Ovganachioring Pesticides in Biomatioer
Aldrin® mkg | = 00005 - - - -
Lab Ma: 1215523 w1 Hill Laboratories Pape 5af T



Specialists in research, survey and monitoring

Environm

Sample Type: Shelifish

Sample Mame: | Hunler Brown
11-Dec-2013 5:00
pm
Lab Number: 121652341
Ovgancchioning Pesticides in Biomatior
asipha. BHC" kg < [L.0005 . - - .
botaBHC" migkg < L0005 - - - B
ditta-BHC" mgikg < [LO005 . - . -
gamma-BHE (Lindana)* mgkg < [.0005 . . . _
cis- Chicrians” mgikg < [LO005 . P - -
trars-chiordana® mikg < (L0005 . = : -
2,4.000" mgikg 00010 . . - .
440007 mgkg 0.0023 x = - =
24.00E" mgkg < 0.0005 . - - -
44.00E" kg 0.0015 - - = -
2,4-00T mgfkg < [0.0005 . . - -
£,4.00T mgikg < [0.O005 . - . -
DCiaidrin” mgfkg 0.0047 . - - -
Endosuifan 1° mgikg < [LO005 . - . -
Endoswifan |I* mgkg < L0005 . - - .
Endcsifan sulaln® mygikg < [.0005 . . - -
Endrin” mgikg < [0.0005 . - - -
Endrin Aldahyda® mgkg < 0.0005 . - - -
Endrin katang® kg = [L.0005 . - - -
Heptachion mgkg < 0.0005 . - - -
Heptachior aposida™ mgikg = D.0m05 - - = =
Heachionoberzena” mgfkg < [, 0005 . - . -
Methoonchion” mgikg = [.0005 - = . -
Total Chicrdane [[os+irars)" 10042 mgkg < 0002 . - - -
Sample Mame: JME D80 JME 084 East FOT Mew 2 East FCC
11-Dec-2013 11:Dec-2013 | 11-Diec-2013 1:30 Composile
12:00 pm 11:00 am om 11-Dec-2013 1:30
pem
Lab Mumber: 121552337 1215525.38 1215523.39 121552340
Individual Tesls
Dy Matier 1009 as rowd | 125 114 122 118 .
Ovgancchioring Pesticides in Biomatior
Aldrin® mkg < 0.0005 < L0005 = 0.0005 < D005 E
alpha-BHC" mgkg = 00005 <= DL0D0E = 0.0005 = D005 -
bolaBHC" kg < 0.0005 < OL0D0E < 0.0005 < D.0005 E
dafta-BHC™ kg = 00005 <= 0L0d0E = 0.0005 = [.D005 -
gamma-BHC {Lindana)” mgikg = [.0005 = 00005 = 0,00065 = [.0005 -
s~ Chiordars” mgfkg = 00005 <= 0L0d0E = 0.0005 = [.D005 -
trars-c hlordana® mkg < [LOCOS <= OLOO0s < (00005 < (L0005 =
2.4-000" mg'kg 0.0045 D020 0.03g Duoc =
4. 4.000° kg 0.00E8 oz 0. 180 D.iod -
24-DDE" mkg < 0.0005 L35 0003 10,000 =
4400 mgikg 0.039 134 a3 0L -
24-00T mkg < 0.0005 DT 00034 0.00E2 E
4.4.00T kg 0.0055 0L0s3 0.085 ouoss -
Dimidrin® kg < 0.0005 Dos1 0. 145 DuDED E
Endosuifan 1* kg = 00005 <= DL0D0E = 0.0005 = D005 -
Enaceilfan |1 Mk < 0.0005 < DL0DE < 0.0005 < 00005 -
Endosuifan sulfaln” mgfkg = 00005 <= 0L0d0E = 0.0005 = [.D005 -
Enadrin®™ mkg < 0. 0005 < LDD0E < 0.0005 < D005 -
Endrin Aldahyda” mgfkg < [0.0005 < 0LO0OS < 0.0005 < L0005 .
Enadrin kedone" kg < 00005 < U030 < 0.0005 < 00005 -
Hepiachionr” mkg < 0.0005 < L0005 <= 0.0005 < D005 =
Lab Ma: 1215523 v 1 Hill Laboratories PageGof 7
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Specialists in research, survey and monitoring

Sample Type: Snails

Sample Name: JME 080 JME 084 Easi FOC Mew 2| Easi FCC
11-Dec-2013 11-Dec-2013 | 11-Dec-2013 1:30 Composile
12:00 pm 11:00 am |m 11-Dec-2013 1:30
pem
Lab Nurmber: 1216523 37 12552338 121562339 1215523 40
Ovgancchioning Pesiicides in Biomatiar
Hepitachion eponida” mgkg < 0.0005 < 00005 < 0.0005 < 0.0005 -
Hesachionobonzors™ mgkg < [.0005 < 0L000S < 0.00065 < 0.O005 -
Melhcunchion” mgkg < 0.0005 < 00005 < 0.0005 < 0.O005 -
Total Chiordan [[os+trars)" 1004 mgikg < 0002 < 0002 < D02 < 0.0 -
Analyst's Comments
It has been noted that the spikes for OCP on sample 121552341, were run as part of our indhouse QC procedure, had lower
than expected recoveries for Endrin aldehyde. Therefore the result maybe underestimated.

SUMMARY OF METHODS

Tha folowrg isbisfs] grees & bead dascoption of e mathods ussd o congus? the sralyses for e pb. Tha delecion imets gran below am ese sfsnabis im0 sietraly chaan matne
Dwtaction bmrts mary be hagher for indisidusl asmples. shouls meaficent asmple Se svedsbis, or # the maine ssouses s diutions Se parformesd derng nalan.

Sample Type: Soll
Method Description Default Detection Limit | Sample No

ﬂ'gﬂmm Pesticides Trace in Soll | Sonication exdraction, SPE chanup, GPC cleanup (IF requined), - 1-38
duall eclumin GC-ECD Mﬂ'p:& Temted on dried samphs

Sample Type: Snails

Method Description Default Detection Limit | Sample No
Homogenisation of Biological samples | Mincing, chopping, or blending of sampie to fam homogenous - E7-41
for Drga'h:: Tesis" samphe fracton
Enucking of Shelifish" Romoal of s frem shall. Analsis porformaed at Hil - EFT=41

Laboraborkes - Food & Boaralyical Dhviskon, Walkaio Inncwasion
Park, Ruakura Lang, Hamidbon.

‘Drganachioning Pestcices in Somaner | Sonication adraction, alumina deanun, GPC clanp, dual = ET=-41
column GC-ECD analysis

Dy Malior {Enw) Diriad @t 103"C Tor 4-2207 (removes 3-5% mone waler than air 0.10 g/ 100g &= rovd FT-41
dry} . grasdmatny. IS EFA, 3650, (Froo walor removed bafons
analysis).

These samples were colkected by yowrselves (or your agent) and analysed as recelved at the lsboratory.

Samples are held at the laboratory after reporting for a length of ime depending on the preservation used and the stability of
the analyles being tested.  Once the storage penod |s complatad the samples are discarded unless otherwise advised by the
client.

This report must not be reproduced, except i full, without the written consent of the signatory.

#Ara Heron BSc (Tech)
Cliertl Services Manager - Ervironmental Division

Lab Ma: 1215523 v 1 Hill Laboratories Page Tof 7



Specialists in research, survey and monitoring

Environm

Appendix 2. Hill Laboratories (11th December 2014).

BETTER TESZTING BETTER RESULTS

.y Hill Laboratories & |L 252

Harmikon 3240, Mew fedand | Web  ww hilHabs conz

ANALYSIS REPORT Page 1of 7
Client: | Tasman District Coundl ENVIROMMEMNTAL Lab Mo: 1364305
Contact: | P Sheldon Date Registered: | 16-Dec-2014
CJ- Tasman District Council EMVIRONMENTAL Date Reported: 0B-Jan-2015
Private Bag 4 Quote Ma: 58528
RICHMOMND 7050 Order Mo: 314886
Client Reference: | Mapua samplas
Submitted By: P Shaldon
Sample Mame: JME 0B3 & JME 083 D JME 081 S JME 0810 Wast FCO Maw 1
11-Dec-2014 8:45 [11-Doc-2014 B4 5| 11.Dwec-2044 B:45 |11-Dec-2014 B-16| 5 11-Dec-2014
am am am am B:15 am
Laby Mustiber: 13643051 13643052 1364305.3 1354305.4 13643065
Drgm-o-chlmnn Pesticides Traca in Sl
Akdrin Mgy dry wt =0.0010 0.0024 =0.0010 00044 =0.0010
alpha-BHC mgfig dry wt =0.0010 < 0.0040 <0001 0 <0.0040 = 0.0010
biata-BHC Mgy dry wt =0.0010 = 0.0040 =0.0010 =10.0040 =0.0010
dialta-BHC mgfig dry wt =0.0010 < 0.0040 = 0,001 0 <0.0040 = 0.0010
pamma-BHC [Lirdare) Mgy dry wt =0.0010 = 0.0040 = 00010 =0.0040 =0.0010
cis-Chicrdana mgfkg dry wt <=0.0010 < 0.0090 <0001 0 <{0.0010 = 0.0010
trass- Chioedania mafky dry wt < 0.0010 = 00040 <0.0010 < 00040 < 0.0010
2,4-DDD Mgy dry wt oo 0.037 ooz 0.037 oMz
4.4.000 mgig dry wt 0055 o.038 oS o403 0.007E
2,4-DDE mgfkg dry wt [XES] 0.024 00083 0.0161 0.omMs
4,4.0D0E mgig dry wt R 0.35 oosa 0098 ooz
2,4.00T Mg dry wt 00050 0.058 00016 0.002% 0.0050
4,4.00T Mg dry wt 0040 0.34 ooz o048 0.1z8
DCialdrin Mg dry wt 0007 00111 00038 0.004E < 0.0010
Endosulfan | Mg dry wt =0.0010 < 0.0040 <0001 0 <0.0040 = 0.0010
Endosulfan I Mg dry wt <0.0010 < 0.0040 <0001 0 <0.0040 < 0.0010
Endosulfan sulphat mgfig dry wt =0.0010 < 0.0040 = 00010 <0.0040 = 0.0010
Endrin Mg dry wt <0.0010 < 0.0040 < 00010 <0.00490 < 0.0010
Endrin akdehyde mgig dry wt =0.0010 < 0.0040 <0001 0 < 0.0040 = 0.0010
Endrin ketons Mg dry wt <0.0010 < 0.0040 < 00010 <0.0040 < 0.0010
Hieptachior mgig dry wt =0.0010 < 0.0040 <0001 0 < 0.0040 = 0.0010
Hieptachior e Mgy dry wt =0.0010 = 0.0040 =0.0010 =0.0040 =0.0010
Hemachirohanzens mgfig dry wt =0.0010 < 0.0040 <0001 0 <0.0040 = 0.0010
Matheyehiar Mgy dry wt =0.0010 = 0.0040 = 00010 =0.0040 =0.0010
Total Chiomdars [{ci<rans|” mgfig dry wt < 0,002 <0.002 = 0,002 < 0.002 < 0.002
100442]
sarnpla Narme: | West FCC Mow 1 JME DHZ 5 JME QEZ D Wiest FOC Mew 2 | Waest FCC Mew 2
O 11-Dec-2014 |11-Dec-2014 B-16| 110002014 B:95| S 11-0oc-2014 | D 11-Dec-2014
B:15 am am am B=15 am B:15 am
Lab Mumber: 1354305.6 13643057 1354305.8 1354305.5 136430510
Drgancchionineg Pesticides Trace in Soil
Akdrin mgig dry wt =0.0010 < 0.0040 <0001 0 < 0.0040 = 0.0010
alpha-BHC Mgy dry wt =0.0010 = 0.0040 =0.0010 =0.0040 =0.0010
bata-BHC mgfig dry wt =0.0010 < 0.0040 <0001 0 <0.0040 = 0.0010
diahta-BHE Mgy dry wt =0.0010 = 0.0040 =0.0010 =10.0040 =0.0010
gamma-BHC {Lindara) mgfig dry wt =0.0010 < 0.0040 = 0,001 0 o.oed = 0.0010
cis-Chiordani Mgy dry wt =0.0010 = 0.0040 = 00010 =0.0040 =0.0010

ol
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Specialists in research, survey and monitoring

Environm

Sample Type: Sediment

Sample Name: | West FCC Mow 1 JME 082 5 JHE QEZ D Wiest FOC Mew 2 | Wast FCC Maw 2
D 11-D@c-204 |11-Doc-2014 B 5| 11-0ec-2004 8:45 | 5 11-Dec.2014 | D 11-Dec-2014
B:15 am am am B-15 am B:15 am
Laky Nusmiber: 13543056 13643057 13543058 1 354 3055 13E£305.10
Drgancchioing Pesticies Trace in Sl
rars-Chilcedana mgfioy dry wi =0.0010 = 0.0040 <0000 = 0.0040 = 00010
24000 mafiog dry wi <000 < 00090 <0.0010 0111 0LO0ZT
44000 mgfioy dry wi 00010 0.oodg <0000 0.154 oomE2
1.4-DDE mgfioy dry wi < 000D < 00040 <0.0010 0.01e8 <0000
4.4-DDE mgfioy dry wi [ 0.noeg R g 0. o114
2.4.00T mafy dry wt =0.0010 = 0.0040 <0.0010 0.0045 <0.0010
4,4.00T mgfioy dry wi [kt 0.0055 o013 0.0130 0ooma
Diakdrin mafy dry wt =0.0010 = 0.0040 <0.0010 00115 0.O0E
Endosulfan | mgfioy dry wi =0.0010 = 0.0040 =000 = 0.0040 = 00010
Endcaulfan i mafy dry wt <0000 = 0.0040 <0.0010 < 0.0040 <0000
Endosulfan sulphate mafiy dry wi = 0000 < 0.0040 <0.0010 < 0.000 < 00010
Endrin mafy dry wi = 0,000 = 0.0040 <0.0010 < 00040 < 0.0010
Endrin akdefyda mafiy dry wi = 0000 D.ooar <0.0010 < 0.000 < 00010
Endrin badcrs mgfy dry wi = 000D = 0.0040 <0.0010 < 0.0040 <0000
Hepdachior mafig dry wi = 0000 < 0.0040 <0.0010 < 0.000 <0000
Hipdachior apaddae mgfy dry wi = 000D = 0.0040 <0.0010 < 0.0040 <0000
Hexachiorohanzena mafiog dry wi = 00010 = 0.0040 <0.0010 < 0.0070 <0.0010
Mathawychiar mgfioy dry wi =0.0010 = 0.0040 =000 = 0.0040 = 00010
Talal Chiordams [{cs+irans|” mgfioy dry wi < 0.002 <0.00z2 < 0,002 = 0.00Z = 0,002
100442
Sample Narme: JME 0B84 B JME 0B4 D Wast FCC Mow 3 |'Wesi FCC Mew 3 | Hunber Brown 5
14-Dec-20414 845 |11 Doac-2014 B:15| 5 11-Dac-20148 O 19-Daee-2014 | 19.-Daee-2094 T:00
am am B:15 am B-15 am am
Lak Number: 135830511 136430512 135430513 136430514 13E4L305.15
Drgancchionng Pesticides Trace in Sal
Aldrin mafig dry wi = 0000 < 0.0040 <0.0010 < 0.000 <0000
alpha-BHC mgfy dry wi = 000D = 0.0040 <0.0010 < 0.0040 <0000
bata-8HC mafiog dry wi = 00010 = 0.0040 <0.0010 < 0.0070 <0.0010
dalia-BHC mgfioy dry wi =0.0010 = 0.0040 =000 = 0.0040 = 00010
gamma-BHC [Lindana) mafiog dry wi = 00010 = 0.0040 <0.0010 < 0.0070 <0.0010
ciE-Chiordana mgfioy dry wi =0.0010 = 0.0040 =000 = 0.0040 = 00010
trans-Chiordana mgfioy dry wi =000 = 0.0040 <0.0010 < 0.0070 =0.0010
24000 mgfioy dry wi 001Z0 0,025 R g 0.00E = 00010
44000 mafiog dry wi 0047 0.084 o7 0.007E < 00010
2.4-DDE mgfioy dry wi =0.0010 0.0103 Do0z0 = 0.0040 = 00010
4.4-DDE mgfioy dry wi 0048 01E Q0zET 0.007E <0000
2,4.00T mgfioy dry wi 00T 00015 oozn = 0.0040 = 00010
4,4.00T mafy dry wt DO00TE D.00en on 0.023 <0.0010
Dealdrin mgfioy dry wi DD 2 00134 =000 = 0.0040 = 00010
Endosulfan | mafy dry wt =0.0010 = 0.0040 <0.0010 < 0.0040 <0.0010
Endoaulfan 0 mgfioy dry wi =0.0010 = 0.0040 =000 = 0.0040 = 00010
Endosulfan sulphats mafy dry wt <0000 = 0.0040 <0.0010 < 0.0040 <0000
Endrini mgfioy dry wi =0.0010 = 0.0040 =000 = 0.0040 = 00010
Endrin aldehydi mafy dry wi = 0,000 = 0.0040 <0.0010 < 00040 < 0.0010
Endrin keors mafiy dry wi = 0000 < 0.0040 <0.0010 < 0.000 < 00010
Hispdac hior mgfy dry wi = 000D = 0.0040 <0.0010 < 0.0040 <0000
Hepdachion apadda mafig dry wi = 0000 < 0.0040 <0.0010 < 0.000 <0000
Hesachiorohanzens mgfy dry wi = 000D = 0.0040 <0.0010 < 0.0040 <0000
Mathowxychiar mafiog dry wi = 00010 = 0.0040 <0.0010 < 0.0070 <0.0010
Toolal Chiordains [|cis-+irans]” mgfioy dry wi = 0,002 =0.002 < 0,002 = 0.002 = 0,002
100442]
Sampie Narme: | Huniler Erown D JME 080 5 JMS 0BD D W FCC STM1 5 |W FCC ETM1D
11-Dec-2094 7:00 |11 -Doc-2014 5-20| 19-Cec-2014 9:30 11-Dec-2014 11-Dme-2014
am am am 10:00 am 10:00 am
Lak Nusmiber: 1354305.16 135430517 1354305 .18 1364305.19 136430520

Lab No: 1364305 v 1
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Specialists in research, survey and monitoring

En

Sample Type: Sediment

SBI'I'IﬂE Mame: | Hunier Erown D JME 080 5 JWME QB0 D W FCC STM15 |W FCC ETM 1D
11-Dec-2014 7:00 | 11 Doc-2014 530 | 11-Dec-2094 9:30 | 11.Dec-2014 11-Dec-2014
am am am 10:00 am 10:00 am
Lal Nusmiber: 1354305 .16 135430517 135430518 1364305.99 136430520
Drgancchicing Pesticides Trace in Soil
Aldrin migfiy dry wi =000 0 < 0.0040 < 0.0010 < 0.0040 < 0.0010
aipha-BHC migfioy dry wi <0000 < 0.0040 < 0.0010 < 0.0040 <0.0010
bata-BHC migfiy dry wi =000 0 < 0.0040 < 0.0010 < 0.0040 < 0.0010
dalia-BHC migfioy dry wi =000 < 0.0040 < 0.0010 < 0.0040 <0.0010
gamma-BHC (Lindame) migfioy dry wi =000 < 0.0040 < 0.0010 < 00040 < 0.0010
ch-Chiordana mgfioy dry wi <0000 < 0.0040 < 0.0010 < 0.0040 <0.0010
rarms- Chiloedana mgfioy dry wt =0.0010 = 0.00490 = 000D = 0.0040 =0.0010
2.4-00D mgfioy dry wi <0000 < 0.0040 < 0.0010 D045 008
4.4~000 mgfioy dry wt =0.0010 = 0.00490 [HEe R ] 0.109 00=a
2.4-DDE mgfioy dry wi =000 < 0.0040 < 0.0010 0.017E DOiEE
4,4-DDE migfioy dry wi =0.0010 = 0.00490 (R eh B 0.182 019
24007 mgfioy dry wt <000 < 0.0040 < 0.0010 0.00&e3 DODE5
4,4~00T migfioy dry wi =0.0010 = 0.00490 = 000D 0.034 00z8
Dialdrin mgfioy dry wt < 00D < 0.0040 < 0.0010 D.ozo D013z
Endosulfan | mgfioy dry wt =0.0010 = 0.00490 = 000D = 0.0040 =0.0010
Endcaulfan i mgfioy dry wt < 00D < 0.0040 < 0.0010 < 0.0040 < 00010
Endosulfan sulphate migfioy dry wt =0.0010 = 0.00490 = 000D = 0.0040 =0.0010
Endrin mgiig dry wt <0000 < 0.0040 <0.0010 < 0.0040 <0.0010
Endrin aldsiyda migfioy dry wt =0.0010 = 0.00490 [HEe g B = 0.0040 =0.0010
Endrin ketors mgig dny wt =000 0 < 0.0040 <0.0010 < 0.0040 <0.0010
Hapaachior migfioy dry wt =0.0010 = 0.00490 = 000D = 0.0040 =0.0010
Haepdachior apaskdae migfiy dry wi =000 0 < 0.0040 < 0.0010 < 0.0040 < 0.0010
Hexachiorohanzena migfioy dry wi <0000 < 0.0040 < 0.0010 < 0.0040 <0.0010
Mathoeyhlor migfioy dry wi =000 < 0.0040 < 0.0010 < 00040 < 0.0010
Talal Chiordans [{cis-+irans]” migiog dry wt < 0,002 < 0.002 < 0,002 < 0.00Z < 0,002
10044.2]
Sample Name: | W FCCSTM 2S5 |WFCCSTM 20 | W FCCSTM 35 |[WFCCSTM 30| JMEDS0S
11-Den-2014 11-Dac-2014 11-Dwe-2014 11-Dac-2014 141-Dee-2014
1000 am 10:00 am 10:00 am 10:00 am 14:00 am
Lak Number: 135430521 1364305.22 135430523 1364305.24 1368305 25
Drgancchicing Pesticies Tracs in Sol
Aldrin migfioy dry wt D00ESs 0.0050 = 000D 0.007% =0.0010
alpha-BHC migfiy dry wi =000 0 < 0.0040 < 0.0010 < 0.0040 < 0.0010
bata-2HC migfioy dry wi <0000 < 0.0040 < 0.0010 < 0.0040 <0.0010
dilia-BHC migfiy dry wi =000 0 < 0.0040 < 0.0010 < 0.0040 < 0.0010
gamma-BHC (Lindana) migfioy dry wi 00013 D.0o022 < 0.0010 0.0048 <0.0010
och-Chiordana migfioy dry wi =000 < 0.0040 < 0.0010 < 00040 < 0.0010
Irams-Chiordania mgfioy dry wi <0000 < 0.0040 < 0.0010 < 0.0040 <0.0010
2,4~00D0D mgfioy dry wt o2 0.32 o118 0.33 00E5
4.4-00D mgfioy dry wi [=E -] D.48 oz D.45 0108
2,4-DDE mgfioy dry wt (=R 3] 0471 ooda 011E =0.0010
4.4'-D0DE mgfioy dry wi oTs 0.58 033 0.3&6 T
2,4~00T mgfioy dry wt oo1sT o.o2v [ =2 oo o.oore
44007 mgfioy dry wt 0110 0.128 00zs D.o&T ahe -]
Dialdrin migfioy dry wi 00Ea 0,081 00Es 0.039E 00z0
Endosulfan | mgfioy dry wt < 00D < 0.0040 < 0.0010 < 0.0040 < 00010
Endoaulfan I mgfioy dry wt =0.0010 = 0.00490 = 000D = 0.0040 =0.0010
Endosulfan sulphat mgfioy dry wt < 00D < 0.0040 < 0.0010 < 0.0040 < 00010
Endrini migfioy dry wt =0.0010 = 0.00490 = 000D = 0.0040 =0.0010
Endrim aldekiyda mgiig dry wt <0000 < 0.0040 <0.0010 < 0.0040 <0.0010
Endrir ostors migfioy dry wt =0.0010 = 0.00490 = 000D = 0.0040 =0.0010
Hipdne Fior mgig dny wt =000 0 < 0.0040 <0.0010 < 0.0040 <0.0010
Hepaachior apaxda migfioy dry wt =0.0010 = 0.00490 = 000D = 0.0040 =0.0010
Hesachkorohanzoens migfiy dry wi =000 0 < 0.0040 < 0.0010 < 0.0040 < 0.0010
Mathowyehior migfioy dry wi <0000 < 0.0040 < 0.0010 < 0.0040 <0.0010
Lab No: 13643051 Hill Laboratones Page 3af 7
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Specialists in research, survey and monitoring Environm

Sample Type: Sediment

.SamFHe Marme: | W FCCETMZE |W FCCSTM 20 | W FCCETM3E |W FCCETM 3D JME 050 &
11-Dwec-2014 11-Dec-2014 11:-Dec-2014 11-Dac-2014 11-Dec-2014
10000 am 10:00 am 10000 am 10:00 am 11200 am
Lab Numiser: 135430521 13643058.22 1354305.23 1264305.24 1364305 25
Drgancchicring Pasticides Trace in Sl
Tatal Chiordars: [{ois+irans " mgig dry .L| < 0,002 <0.002 < 0,002 < 0002 < 0,002
100M4.2)
ﬂamﬁe Marme: JME 080 D Easi FOO Mow 1 | East FOC Now 1 | Easi FCC Mow 2 | East FCC Mow 2
11-Dec-2014 & 11-Dwec-2014 D 11-Dac-2014 S 11-Dwec-2014 D 11-Daac-2014
11200 am 11:00 am 11:00 am 11:00 am 11200 am
Lab Numibser: 135430525 1354308.27 135430528 1364305.25 1364305 30
Drgancchicring Pasticides Trace in Sl
Aldrin mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
aipha-BHC mgfoy dry wt <0.0010 < 0.0070 <0.0010 < 0.0040 <0000
bata-BHC mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
data-BHC mgfy dry wt <0.0010 < 0.0070 =0.0010 < 0.0040 =000
gamma-BHC (Lirdara) mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
ciE-Chiordana mgioy dry wt <0.0010 < 0.0070 < 00010 < 0.0040 <000
rarms-Chledana mgfiy dry wt <0000 = 0.0040 = 00010 = 0.0040 =0.0010
24000 mgfioy dry wt DO1ZE D.0&1 ooz D.01BE no172
44000 mgfioy dry wt 003E 0128 00E0 057 0045
2.4-0DE mgfioy dry wt o013 0.0035 [ e < 0.0040 DomE2
4,4.0DE mgfioy dry wt ooz2 0.074 04T 0,035 0033
2.4.007T Mgy dry et D00sE 0031 o110 D.0&t 0.0mEg
44007 mgfioy dry wt Q055 0.38 0.3z 011e o150
DHazidrin Mgy dry et 0oaT2 0.0033 <0000 D.0foe Do1z2
Endosulfan | mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
Endcasulfan B miy dry wt <0.0010 < 00040 < 0.0010 < 0.0040 =000 0
Endosullfan sulphate mgfg dry wt <0.0010 < 0.000 < 00010 < 0.0040 <0000
Enadrin miy dry wt <0.0010 < 00040 < 0.0010 < 0.0040 =000 0
Endrin akdsyda mgfy dry wt <0.0010 < 0.000 <0000 < 0.0040 =000
Endrin kedors: mgiy dry wt <0.0010 < 0.0040 <0000 < 0.0040 =000
Hegptachior mgfoy dry wt <0.0010 < 0.0070 <0.0010 < 0.0040 <0000
Heptachior apoxda mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
Hexachkrohanzens mgfoy dry wt <0.0010 < 0.0070 <0.0010 < 0.0040 <0000
Mathouychior mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
Talal Chiordams [{cs+irans " mgfy dry wt < 0,002 = 0.002 = 0,002 = 0.00Z < 0.002
10044.2]
Sample Name: [ JME 085 = JME 0BE D JME 0BT & JME 0BT D JME 0BE &
12-Oec-2044 B:30 | 12-Doc-2014 B30 12-Dwec-Z044 8:30 (12-Dec-2014 B-30| 12-Dwc-2044 B:30
am am am am am
Lab Number: 1354305.31 136430832 1354305.33 1264305.34 1364305 35
Drgancchioing Pesticides Traco in Soil
Aldrin mgfy dry wt <0.0010 0.0034 <0000 D.ooT =000
alpha-BHC mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
bata-2HC mgfoy dry wt <0.0010 < 0.0070 <0.0010 < 0.0040 <0000
datia-BHC mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
gamma-BHC [Lirdare) mgfy dry wt <0.0010 < 0.0070 =0.0010 < 0.0040 =000
ci-Chiardana mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
rams-Chicrdana mgioy dry wt <0.0010 < 0.0070 < 00010 < 0.0040 <000
24000 mgfiy dry wt (DR h o.ote [ e D.090& oo0za
4.4-00D mgfioy dry wt 00025 D.050 0000 D.0z8 o
2,4-0DDE mgfioy dry wt <0000 00047 = 00010 = 0.0040 =0.0010
4.4-00E mgfioy dry wt o018 0.023 (e =] 0ot 0026
24007 mgfioy dry wt =000 = 0.0040 [ a2 D.00e o118
44007 Mgy dry et 000zE 0.0055 ooz Dotz 0153
DCriidrin mgfioy dry wt o053 0.048 [ eh [} D004 [ R = ]
Endosulfan | Mgy dry et <0.0010 < 0.0040 <0000 < 0.0040 =000 0
Endosulfan B mgfioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
Endosulfan sulphaie miy dry wt <0.0010 < 00040 < 0.0010 < 0.0040 =000 0

Lab Na: 1364305 v 1 Hill Leborstones Page 4 of 7
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Sample Type: Sediment

Environm

EIBI'I'IHE Marme: JME 0B& & JME Q0B& D JME 0BT & JME 0BT D JME DBE B
12-Dec-2014 8:30 | 12-Dec-2014 B30 12-Dwc-2014 8:30 |12-Dec-2014 B30 12-Dec-2014 B:30
am am am am am
Lak Number: 1354305.31 1364305.32 135430533 1364305.34 1364305 35
Owgancchioning Pesticides Trace in Soil
Endrin mgfioy dry wt = 00010 = 0.0040 =0.0010 = 0.0040 =000
Endrin alderryda mgfiy dry wi < 0.0010 < 0.0040 <= 0.0010 < 0.0040 < 10,0010
Endrin latoms mgfioy dry wt = 00010 = 0.0040 =0.0010 = 0.0040 =000
Haptachior mgfiy dry wit < 10,0010 <0.0040 <= 0.0010 <0.0040 < 10,0010
Haptachior aposddo mgfioy dry wt = 00010 = 0.0040 =0.0010 = 0.0040 =000
Haxachiorohanzena mgfiy dry wi < 0.0010 < 0.0040 = 0.0010 < 0.0040 < 10,0010
Mathoerye hiar mgfioy dry wt = 00010 = 0.0040 =0.0010 = 0.0040 <0000
Talal Chiordars [{cis+irans " mgfiy dry wi <0002 < 0.002 < 0,002 < 000z < 0,002
10004.2]
Sample Marme: | JME 0BED
12-Dwec-2014 B:30
am
Laly Number: 1354305.36
Drgancchloing Pesbicides Trace in Sl
Aldrin mgkgy dry wt = 0.0010 . . . B
alpha-BHE mgig dry wt < 0.0010 . . - -
beta-BHC mgkg dry wt < 0.0010 . . . .
della-BHC mgfkg dry wt < 00010 - . . .
gamma-BHC |Lindana) mgfiy dry wi < 0.0010 - a - -
cis-Chiordana mgfkg dry wt = 0.0010 . . . -
tras-C hicedana mgfiy dry wt < 00010 . - . -
2,4.000 mgfkg dry wt [TIET - - - -
4,4.000 mgikgy dry wt 0.050 . . . -
2,4.0DE mgfig dry wt < 00010 - . . .
4,4.0DDE migficy dry wt 0033 . - - -
2,4.007 mgfkg dry wt 00059 . . . -
4,4.00T mgfiy dry wt 0034 - . . _
Dieldrin migfiy dry wt 00085 . - . -
Endosulfan I migfiy dry wi < 10,0010 - - - -
Endosulfan 1l migfiy dry wt < 00010 . . . -
Endosulfan sulphate migfiy dry wi < 0.0010 - - - -
Endrin mgkg dry wt < 0,0010 - . . -
Endrin akierydo mgig dry wt < 00010 . . . R
Endrin kefcre mgkg dry wt < 0.0010 . . . R
Haptachior migiigy dry wt < 0.0010 . . . R
Hiptachior epoxide mgfiy dry wt < 00010 - - : .
Hewachiorohenzens Mgy dry wt = 0.0010 . - . -
Mathaeychior migfiy dry wt < 00010 . . . -
Talal Chiordares [|cis+irans]" mgfioy dry wt = 0.002 - - - -
100v4.2]

Sample Type: Shellfish

Sample Mame: JME 080 Hurar Brown
11-Dwe-2014 11Dec-2014& 700
14200 &m am
Laby Numbser: | 135430532 1364305.33

Individual Tests

Dry Mlatiar 3/100g as rovd | 143 178 . : B
Drgancehionng Pesticides in Biomatter

Aldrin® mgiky < 0.0005 < 0.0005 - - -
alpha-BHC mgikg < 0UDD0E: = 0.0005 - . -
bata-BHC" mgikg < 00005 = 0.0005 - - -
dala-BHC" mgikg < 0UDD0E: = 0.0005 - . -
gamma-BHC [Limdana)® migikg < 00005 = 0.0005 - - =
cis-Chiordana”™ mgikg < 0UDD0E: = 0.0005 - . -
brass-Chilcedana” migikg < 00005 = 0.0005 - - =

Laby No: 1364305 v 1
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Sample Type: Shellfish

Environm

Sample Marme: JME 030 Humiar Brown
11-Dec-2014  [11-Dec-2014 700
119200 @m am
Lab Numbes: | 135430533 1364305.39

DI‘QMGICMMI'IE Pesticides in Biomatior

24.000" mgikg < 0.0005 < 0.0005 - a
4.4-000" mgikg 00018 = 0.000% - -
2.4'.0DDE" mgikg < 0.0005 < 0.0005 - a
4.4-0ODE" mgikg D005 = 0.000% - -
24007 mgikg < 0.0005 < 0.0005 - a
4,4.00T" mgikg 0.00EE < 0.0005 . .
Dialdrin® mgikg 00005 < 0.0005 - R
Endosulfan I mgikg < 00005 = 0.0005 - -
Endosulfan I mgikg < 00005 < 0.0005 - -
Endosulfan sulfase” mgikg < 00005 = 0.0005 - -
Enddrin® mgikg < 00005 < 0.0005 - B
Endrin akdehydo” mpikg < 00005 < 0.0005 . .
Enirin kefors” mgikg < 00005 < 0.0005 - -
Hegrackior mgikg < 00005 < 0.0005 . .
Heptachior epasdae” mgikg < 00005 < 0.0005 - R
Hexachiorobanzens” mgikg < 0.0005 < 0.0005 = -
Mathcwychior mgikg < 00005 < 0.0005 - -
Total Chisrdarss [{ois+rans "1 00M4-2]" mgikg <0002 «0.002 - =

Sample Type: Snalls

Sample Marne: JME 084 JME DBD East FOO Miw 2 Easi FCO
19-Dec-2094 8:15 [11-Dec-2014 520|12-Daec-2014 9:00 Composile
am am am 12-Dec-2014 500
am
Lab Number: 1354305.37 1364305.40 1354305.41 1364305.42

Individual Tests

Dry Mlatier 100g as rowd | = 36 5 az .
Drgancchioning Pesticides in Biomatier

Akdrin® mgikg < 00ME < 0.0005 < 0.0005 = 0.0014 -
alpha-BHC” mgikg = 00015 = 0.0005 < 0.0005 = 0.0004 -
bata-EHC" mgikg < 00ME < 0.0005 < 0.0005 = 0.0014 -
dehlia-BHC" mgikg = 00015 = 0.0005 < 0.0005 = 0.0004 -
pamma-BHC [Liradana ) mgikg < 0.0ME < 0.0005 < 0.000E < 0.0044 -
ci-Chiordana” mgikg = 00015 = 0.0005 < 0.0005 = 0.0004 -
trams-Chiledana” mgikg < 0.0ME < 0.0005 < 0.000E < 0.0044 -
I.4.D0D" mgikg oz 0.0020 [ eh ] 0.07E -
4.4.000" mgikg XT3 0.0403 [1 ¥ 0.33 -
2.4-0DDE" mgikg = 00N E = 0.000% <= 0,0005 =0.0014 -
4.4'.O0E" mgikg 33 0.048 [ ¥t 0.48 -
24-0071" mgikg Do0za = 0.000% <= 0,0005 00115 -
44007 mgikg OioEs O.00&7 00030 0.23 -
Dildrin® mgikg o114 0.0009 0007 0.22 -
Endosulfan I migikg = 00015 = 0.0005 < 0.0005 = 0.0094 -
Endosulfan i mgikg = 00ME = 0.0005 = 0.0005 =0.0014 -
Endosulfan sulfase” migikg = 00015 = 0.0005 < 0.0005 = 0.0094 -
Endrin” mgikg = 00ME = 0.0005 = 0.0005 =0.0014 -
Endrin aldayda” mgikg = 00015 = 0.0005 < 0.0005 = 0.0004 -
Endrin oetores” mgikg < 00ME < 0.0005 < 0.0005 = 0.0014 -
Heptachior” mgikg = 00015 = 0.0005 < 0.0005 = 0.0004 -
Heptachilor apaxda” mgikg < 00ME < 0.0005 < 0.0005 = 0.0014 -
Hexachlorobanzena” mgikg = 00015 = 0.0005 < 0.0005 = 0.0004 -
Mathaeye hiar mgikg < 0.0ME < 0.0005 < 0.000E < 0.0044 -
Total Chiordars [{ois=rans|"10084-2]" mgikg <= 0.003 =0.002 = 0,002 = 0.00Z -
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SUMMARY OF METHODS

Fhas folirwrs bibbaia] gvan @ brief dascrpbon of S malbods used b oonsd B ey o B o The Sslechon it goen beioe s [Bme afansbis ns

DOwlecton rmts mary ba highar for rdiudiue sempls shodd necficen samcls be eaaiabie, or § e matne negones el divtons e periormes dormg ey

Tast

Mathod Description

Darfault Debection Lmit

Sample Mo

Dirganinchiloring Pesticidos Traca in Sol

Sample Type: Snalls
Test

Senication sraction, SPE cleanup, GPC canug (f regquired),
dual columm EC-ECD analysk. Testad on dried sample

M e thiod Dascription

0.0010 - 0002 mgiig dry
wt

Dwfault Detection Lmit

1-38

Sample No

Homogenisation of Biokgical samphkes
lor Diganics Tesis”

Ehuiking of Shellsh"

Dirganochilonine Pesticides in Biomalter”

Diry Mlartier (Env)

Mlincing, chopping, or blending of sampke io Torm hamogenous
sample fraction.

Ramoval of tesua from shell. Anaksis performed at Hill
Laboralorks - Food & Boanalyieal Division, Walkato innovation
Fark, Ruakwa Lang, Hamikon

Sonicalion exraction, aksmina cleanup, GPC cleanup, dual
column GC-ECD analysis

Driead 2 103°C for 4-220 (removes 3-5% moee waler than air

dry) . grasimedy. US EFA 3550, {(Froo waber remowed beforn
analysis)

00005 - 0.002 mgigy

010 g'00g as rowd

ar42

ar.42

ar42

ar42

These samples were collected by yourselves (or your agent) and analysed &s received at the laboratory.

Samples are hetd at the laboratory after reporting for & length of ime depending on the preservation wsed and the stability of
the analytes being tested.  Once the slorage period s completed the samples are discarded unless othenwise advised by the

chaant.

This: regsort must not be reproduced, except in full, without the written consent of the signatory.

Y/ -

Paber Robinson MSc (Hons), PRD, FNZIC
Clion1 Services Managar - Environmaental Diision
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Appendix 3. Hill Laboratories (21st December 2015).

\ Hill Laboratories &= = 255

BETTER TESTING BETTER RESULTS  Hamilion 3340, New Tealand | Web  wen ralHabs counz

ANALYSIS REPORT Page 1f7
Client: | Tasman District Council ENVIRONMENTAL Lab Mo: 1519509
Contact: | P Shelkdon Date Registered: | 23-Dec-2015
Cl- Tasman Disbrict Council ENVIRONMEMTAL Date Reported: 24-Feb-20186
Privale Bag 4 Quote No: 58528
Richmond 7050 Order No: 324364
Client Reference: | Mapua samples
Submitted By: P Shaldon
Sample Name: | JME 0B0 Shallow | JME 080 Deep | JME DB3 Shallow | JME 083 Deep | JME DBZ Shallow
21-Dec-2015 21-Dec-2015 21-Dec-2015 21-Dec-2015 21-Dwec-2015
11230 am 11:30 am 10:30 am 10:30 am 10:30 am
Lab Number: 1519509.1 1519508 2 1518509.3 1519508.4 1519508 5
Dwgancchionng Pesticides Trace in Soil
Aldrin myglig dry wt < 0.0010 <0.0040 [T 0.0023 <0.0010
aipha-BHE mighg dry wt < 00010 <0.0010 < 00010 <0.0010 <=0.0010
bata-BHC myglig dry wt < 0.0010 <0.0010 < 0.0010 <=0.0010 <0.0010
dalta-BHEC myghg dry wt < 0.0010 <0.0010 < 0.0010 <0.0010 <=0.0010
gamma-BHC (Lindars| Mgy dry wt < 0.0010 <0.0010 < 0.0010 0.0023 <0.0010
cis-Chiordane mygthg dry wt < 00010 <0.0010 < 00010 <0.0010 < 00010
trams- Chiordana My dry it < 0.0010 <0.0010 < 0.0010 <=0.0010 <0.0010
2.4.000 migthg dry wt < 00010 <0.0010 0048 0.140 DUz
44000 mygig dry et < 0.0010 <0.0010 [FEET] 0.33 iT=r]
2.4.D0E mygthg dry wt < 00010 <0.0010 o.ozE0 0,087 < 00010
4.4.D0E mygig dry et < 0.0010 0.0012 0158 0.45 D005
2.4.00T myglig dry et < 00010 < 0.0040 00130 0021 DUE2
4,4.00T My dry it < 00010 <0.0040 0048 0.128 00154
Taolal DOT Bomers myglig dry wt < 0,006 < 0.006 oz 1.43 0036
Diaidrin My dry wt 00033 <0.0010 00078 0.028 <0.0010
Endosulan | myglig dry wt < 00010 <0.0040 < 0.0010 =0.0040 <0.0010
Endosulfan i mighg dry wt < 00010 <0.0010 < 0.0010 <0.0010 <0.0010
Endosuffan sulphaie maaky dry wt < 0001 0 < 0.0040 <« 0001 0 < 0.0040 < 0001
Endrin migthg dry wt < 00010 <0.0010 < 0.0010 <0000 <0.0010
Endrin aldetryda maaky dry wt < 0001 0 < 0.0040 <« 0001 0 < 0.0040 < 0001
Endrin keone migthg dry wt < 00010 <0.0010 < 0.0010 <0000 <0.0010
Heptachior myglig dry wt < 0.0010 <0.0010 < 0.0010 <=0.0010 <0.0010
Hepachior epaside mighg dry wt < 00010 <0.0010 < 00010 <0000 <0000
Hemachkrobanzens Mgy dry wt < 0.0010 <0.0010 < 0.0010 <0.0010 <0.0010
Mathceychior myghg dry wt < 0.0010 <0.0010 < 0.0010 <0.0010 <=0.0010
Tatal Chiordans [{cis+irans)” Mgy dry wt < 0,002 <0.002 <0.002 <0.002 < 0,002
100042
aample Mame: | JME 022 Deap WFCC Maw 1 WFCC Maoa 1 WFCC Mow 2 WFCC How 2
21-Dec-2015 Shallow Deep Shalow Deap
1030 am 21.Dec-2015 21-Dac-2015 21.Dec-2015 21-Doec-2015
10:30 am 10:30 am 10:30 am 10-30 am
Lab Number: 1519509.6 15195087 1519509.8 1519509.5 151950910
Dgancchionine Pesticides Trace in Soil
Aldrin My dry it < 0.0010 <0.0040 < 0.0010 <=0.0010 <0.0010
aipha-BHC mygthg dry wt < 00010 <0.0010 < 00010 <0.0010 < 00010
bata-BHC mygig dry et < 0.0010 <0.0010 < 0.0010 <0.0010 <0.0010
dalta-BHEC myglig dry et < 00010 < 0.0040 < 0.0010 =0.0040 =0.0010

This Labaralory & accredites by hlersational Accredilation New Zealand (BNZ). which repses ents Mew Zealand i
tie interralional Laboratory Accradiation Cooparation (ILAC). Through the ILAC Mulual Recognition Amangarment
{ILAC-MRA) this accrediation s isemationally recognises

The tests repored fanain have bean persrmed in aocordance with e lerm s of accreditaon, with the escepion of
wasts marked *, which ane nol acorediles

|ANZ
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Sediment
ﬂampla- Mame: | JME 082 Deep WFCC Maw 1 WFCT Maw 1 WFCC Maw 2 WFCC Hew 2
21-Dwc-2015 Shallow Deap Shiallow Deap
1030 am I1-Dac-2015 21-Dpc-201E 21-Dac-2015 21-Dec-2015
10:30 am 10:30 am 10:30 am 10:30 &m
Lab Number: 1E19509.6 1519508.7 1519509.8 1519509.5 151950910
Drgancchionng Pesticides Traos in Soil
gamma-EHC [Lirsdars) mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 =000
oi-C hiordans ma'kg dry wt <0.0010 < 0.0040 <0.0010 = 0.0040 <0.0010
rams-Chilcedan @ mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 =000
2.4.00D ma'kg dry wt <0.0010 0.0032 <0.0010 D.10E 0000
44000 ma'kg dry wt 0013 0.0052 <0.0010 D124 00T
2.4.0DE ma'ky dry wt < 0.0010 0.00 4 < 0.0010 0.0405 <0.0010
44-0D0DE mg'ig dry wt Du0z3 Dozt D0z3 o.: D00z
2.4.00T ma'ky dry wt < 0.0010 < 00040 < 0.0010 0.oo24 <0.0010
4.4-007 mg'ig dry wt < 0.0010 0.0078 D0za D.00a0 0.00z0
Tolal DOT Eomeds mgtioy dry wi = 0006 0.039 ooaT 0.45 o018
Diaidrin mg'ig dry wt < 0.0010 < 0.0040 <0.0010 D008t <0.0010
Endosulfan I mgtioy dry wi = 000D = 0.0040 =0.0010 = 0.0040 = 000D
Endcsulfan B mg'ig dry wt < 0.0010 < 0.0040 <0.0010 = 0.0040 <0.0010
Endosulfan sulphaia mgtioy dry wi = 000D = 0.0040 =0.0010 = 0.0040 = 000D
Endrin mg'ig dry wt < 0.0010 < 0.0040 < 00010 < 0.0040 <0.0010
Endrin aldehyda mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 = 0000
Endrin ketors mg'ig dry wt < 0.0010 < 0.0040 < 00010 < 0.0040 <0.0010
Hepaachior mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 = 0000
Hepiachior apasddae mg'ig dry wt < 0.0010 < 0.0040 < 00010 < 0.0040 <0.0010
Hasachloeoh an zens mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 =000
Matheyehiar ma'kgy dry wt <0.0010 < 0.0040 <0.0010 = 0.0040 <0.0010
Total Chiordams [{os+irans " mg'ig dry wt = 0.002 = 0.002 = 0,002 = 0.002 < 0,002
100/42]
3BI'I'IHH‘ Mame:| WFCC New 3 WFCC Maw 3 | JME 0B1 Shallow | JME 081 Daep JWE 084
Shalloe Deap 21-Dwc-2015 21-Dac-2015 Shallows
24-Dec-2015 I1-Dac-2015 10:30 am 10:30 am 29D 2015
1030 am 10:30 am 10-30 am
Lab Number: 1519509.11 151%509.12 1519509, 13 1518509.14 151950915
Drgancchionng Pesticides Trace in Soil
SAbdrin mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 00013
alpha-BHC ma'ky dry wt < 0.0010 < 0.0040 < 0.0010 = 00040 <0.0010
bata-2HC ma'kg dry wt < 0.0010 < 0.0040 <0.0010 =< 0.0040 <0.0010
dilia-BHC ma'ky dry wt < 0.0010 < 00040 < 0.0010 = 0.0040 <0.0010
gamma-EHC [Liredars) mg'ig dry wt < 0.0010 < 0.0040 <0.0010 =< 0.0040 <0.0010
ch-Chiordana ma'ky dry wt < 0.0010 < 00040 < 0.0010 = 0.0040 <0.0010
Irans-Chiordana mg'ig dry wt < 0.0010 < 0.0040 <0.0010 = 0.0040 <0.0010
2.4.000 mgtioy dry wi R erpi] = 0.0040 00145 o.oaq [ -
4.4-00D mg'ig dry wt 00133 0.0 4 003 D.033 00128
2,4“0DDE mgtioy dry wi [ ek = 0.0040 000G a.o81 DooE2
4.4-00E mg'ig dry wt 0oz 0.o022 0052 D134 0035
2,4.007T mgtioy dry wi = 000D = 0.0040 (1] D000 = 000D
44007 mg'ig dry wt Du0zE < 0.0040 0105 Dozt 0LO0E0
Tolal DOT Eomeds mg'ig dry wt 0057 <= 0.00& 01z0 0.3 ooTa
Diaidrin mg'ig dry wt < 0.0010 < 0.0040 Do0zs 00082 0uo0E8
Endosulfan I mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 = 0000
Endcsulfan B mg'ig dry wt < 0.0010 < 0.0040 < 00010 < 0.0040 <0.0010
Endosulfan sulphaia mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 =000
Endrin ma'kg dry wt <0.0010 < 0.0040 <0.0010 = 0.0040 <0.0010
Endrin aldehyda mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 =000
Endrin ketors ma'kg dry wt <0.0010 < 0.0040 <0.0010 = 0.0040 <0.0010
Hepaachior mg'ig dry wt = 000D = 0.0040 =0.0010 = 0.0040 =000
Hepiac Rilor apasddae ma'ky dry wt < 0.0010 < 0.0040 < 0.0010 = 00040 <0.0010
Hemachlioroban zens mg'ig dry wt < 0.0010 < 0.0040 <0.0010 =< 0.0040 <0.0010
Mathceyehlor ma'ky dry wt < 0.0010 < 00040 < 0.0010 = 0.0040 <0.0010
Lab Moz 1519508 v 1 Hill Laboratonies Page 2 of 7
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Sample Type: Sediment

-BBI'I'I#E Mame: | WFCC Hew 3 WFCC Now 3 JME 081 Shallow | JWME 081 Daep JME 084
Ehallow Duap 21Dz -2015 21-Dac-2015 Shallows
21-Dec-201 5 21-Daoc-2015 1030 am 10:30 am 29-Doec-201E
10-30 am 10:30 am 1030 am
Lab Numiber: 151850541 1518508.12 151880513 1518509.14 1519509.15
Drgancchicing Pesticides Traos in Sl
Total Chilordans [ cis+irans)” magtioy dry wt < 0,002 = 0.002 = 10.002 = 0.002 = 0,002
100M4.2)
.Sample Mampe: | JWE 088 Doop STRM Lowar STRM Lower ETRM Mid ETRM Mid Deep
29D -2015 Shallow Deap Shalow 21-Depc-201 5
10-30 am 21-Doc-2015 21-Dc-2015 21-Dac-2015 10000 am
10:00 am 10000 am 10:00 am
Lab Numibser: 15185605.16 1518508.17 1518805 .18 1519508.15 154950520
Drgancchicing Pesticides Traos in Sl
Addrin magtioy dry wt = 000D = 0.00490 = 00010 0.O0M 5 D00Z5
aipha-BHC mgig dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 =000
bata-BHC mgig dry wt = 0000 = 0.00490 = 00010 = 0.0040 =0.0010
dolla-BHC mg'i dry wt <0.0010 < 000490 < 0.0010 < 0.0040 < 000D
gamma-BHC (Lindars] mgig dry wt = 0000 = 0.00490 = 00010 0OME 0033
cE-Chiordang mg'i dry wt <0.0010 < 000490 < 0.0010 < 0.0040 < 000D
rams- Chiledana mgig dry wt = 0000 = 0.00490 = 00010 = 0.0040 =0.0010
24000 Mk dry wt oo 0.034 o 0.183 =]
44000 mgig dry wt 003 0,065 o102 0.45 ZE
2.4“0DDE Mk dry wt DLO0EE D074 0TS D083 =]
4.4"DDE mgig dry wt o1ze oiTe 0.1z8 0.6 ZZ
2.4.00T Mk dry wt <0.0010 D003 Ou0d- T D.038 006
4,4-D0T mig dry wt 000z3 D.O%eT 0oz2 D.155 0148
Tolal DOT komaers maaky dry wt 024 0.32 oIr 1.54 5T
Diaidrin mg dry wt DO0Es 00134 [ee) 2] D.06E 0143
Endosulfan | maaky dry wt <0.0010 < 00040 < 0.0010 < 0.0040 = 000D
Endcsulfan i mg dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 = 0000
Endosulfan sulphate magtioy dry wt = 000D = 0.00490 = 00010 = 0.0040 =0.0010
Endrin mg'ig dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 = 00010
Endrin aldaiyda magtioy dry wt = 000D = 0.00490 = 00010 = 0.0040 =0.0010
Endrin keons mgig dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 =000
Hepaachior magtioy dry wt = 000D = 0.00490 = 00010 = 0.0040 =0.0010
Heptachilor apasidae mgi dry wt <0.0010 < 000490 < 0.0010 < 0.0040 <000
Hesachkeohanzans mgig dry wt = 0000 = 0.00490 = 00010 = 0.0040 =0.0010
Mathoxychiar mg'i dry wt <0.0010 < 000490 < 0.0010 < 0.0040 < 000D
Talal Chiordams [ cis+irans " mgig dry wt < 0,002 = 0.002 = 0.002 = 0.002 = 0,002
100M4.2)
Sample Wame: ETRM Uppar ETRM Uppar JME 0BS Shallow | JWME 088 Daep | JME DBT Shallow
Shallow Caap -Dec-2015 1:00 | 214Dec-2015 1200 | 21-Dwec-2015 1:00
21-Dec-2015 21-Doc-2015 pm am pm
10-00 &m 10:00 am
Lab Number: 1519509.21 1519509.22 1519509.23 1518609.24 151850925
Drgancchicing Pesticides Trace in Sl
Addrin mgig dry wt =000 D.0060 = 00010 = 0.0040 =0.0010
alpha-BHC Mk dry wt <0.0010 < 0.0040 <0,0010 < 0.0040 <0000
bata-BHC mgig dry wt =000 = 0.00490 = 00010 = 0.0040 =0.0010
dalla-BHC Mk dry wt <0.0010 < 0.0040 <0,0010 < 0.0040 <0000
gamma-BHC [Lirdars)] mgig dry wt =000 0.0063 = 00010 = 0.0040 =0.0010
ch-Chiordans mai dry wt <0.0010 < 00040 < 0.0010 < 0.0040 = 0,000
Irams- Chicrdana mg dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 = 0000
24000 maaky dry wt ooTa 0.40 DT 0.044 DO0dE
4.4-D0D mg dry wt (=R -1 0.82 0uiED D133 D005
2.4“DDE maaky dry wt oo 0.2 < 0.0010 0.0031 = 000D
4.4-D0E mg'ig dry wt L] 1.3 oEz D.068 DO07E
2.4%D0T magtioy dry wt D01E8 0.0&0 00148 0078 [
4.4-D0T mgig dry wt e ] 0.136 o103 1.04 oo
Tolal DOT Eomes magtioy dry wt el 23 0155 1.3r oor
Lab Meo: 1519508 v 1 Hill Laboratones Page 3of 7
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Sample Type: Sediment

-3BI'I'IFﬂB‘ Name: STRM Uppar ETRM Uppar JME 0BZ Shallow | JME 088 Daep | JME 0BT Shallow
Shallow Caap -Dec-2015 1:00 | 214Dec-2015 1200 | 21-Dwec-2015 1:00
21-Dec-2015 21-Doc-2015 pm am pm
10-00 &m 10:00 am
Lab Nusribser: 1518509.21 1515508.22 1519509.23 1519509.24 151950525
Drgancchioing Pesticides Traos in Sl
Digldrin mgig dry wt Q36 0.23 ouE18 0.0%84 0143
Endosulfan | Mk dry wt <0.0010 < 0.0040 <0,0010 < 0.0040 <0000
Endosulfan 0 mgig dry wt = 0.0010 =0.00490 = 00010 = 0.0040 = 00010
Endosulan sulphat Mk dry wt <0.0010 < 0.0040 <0,0010 < 0.0040 <0000
Endrini Mg dry it <0.0010 <0000 < 0,0010 < {.0040 <0.0010
Endrin aldefydi mai dry wt <0.0010 < 00040 < 0.0010 < 0.0040 = 0,000
Endrin keons mg dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 = 0000
Heptachior maaky dry wt <0.0010 < 00040 < 0.0010 < 0.0040 = 000D
Heptachior aposida mg dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 = 0000
Hesachlorobanzens magtioy dry wt = 00010 0oMo = 00010 = 0.0040 = 00010
Mathoychiar mg'ig dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 = 00010
Tolal Chiordars [ cis+irans]” magtioy dry wt < 0,002 = 0.002 = 0,002 = 0.002 <= 0,002
100042
.Sample Manpe: | JME 057 Deep | JME 086 Shalow | JME 0886 Doap EFCC Maa 1 EFCC Maw 1
H-Deec-2015 1:00 | 21-Dec-2015 1:00 | 21-Dec-2015 1:00 Shallow Deap
pm pm pm Z14Dac-2015 1200 | 21-Dec-2015 1:00
pm pm
Lab Nusmibser: 1518509.26 151 5508.27 1519509.38 1519508.29 154950530
Drgancchicing Pesticides Trace in Sl
Aldrin magtioy dry wt = 00010 =0.00490 [y B = 0.0040 = 00010
aipha-BHC mgi dry wt <0.0010 < 000490 < 0.0010 < 0.0040 <000
bata-BHC mgig dry wt = 0,000 = 0.00490 = 00010 = 0.0040 = 00010
dolla-BHC mg'i dry wt <0.0010 < 000490 < 0.0010 < 0.0040 < 000D
gamma-BHC (Lindars] mgig dry wt = 0,000 = 0.00490 = 00010 = 0.0040 = 00010
cE-Chiordang mg'i dry wt <0.0010 < 000490 < 0.0010 < 0.0040 < 000D
brams- Chicedana mgig dry wt = 0.0010 =0.00490 = 00010 = 0.0040 = 00010
24000 Mk dry wt DLO0ET oo 0T D042 00za
44000 mgig dry wt oo1Ea 0.0025 0056 0.100 (et ]
2.4“0DDE Mk dry wt D005 < 0.0040 0ura D.ooay DO2E
4,4.0DE mgig dry wt 0103 0.0025 ooET 0144 o052
24007 mai dry wt 1Ry ] o.ome ooz 0.084 0osT
4,4-D0T mig dry wt [ile e ] 00055 000 D.24 o
Tolal DOT komaers maaky dry wt 0048 0014 =k F-21] 0.e3 0.5
Diaidrin mg dry wt D.00z8 < 0.00490 e ekd:] 0.0125 IR ekd]
Endosulfan | maaky dry wt <0.0010 < 00040 < 0.0010 < 0.0040 = 000D
Endcsulfan i mg'ig dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 = 00010
Endosulfan sulphats magtioy dry wt = 00010 =0.00490 = 00010 = 0.0040 = 00010
Endrin mgig dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 =000
Endrin aldafyda magtioy dry wt = 00010 =0.00490 = 00010 = 0.0040 = 00010
Endrin keons mgig dry wt <0.0010 < 0.00490 < 0.0010 < 0.0040 =000
Heptachor magtioy dry wt = 00010 =0.00490 = 00010 = 0.0040 = 00010
Heptachilor apasidae mgi dry wt <0.0010 < 000490 < 0.0010 < 0.0040 <000
Hesachlorobanzens mgig dry wt = 0,000 = 0.00490 = 00010 = 0.0040 = 00010
Mathoxychiar mg'i dry wt <0.0010 < 000490 < 0.0010 < 0.0040 < 000D
Talal Chiordams [ cis+irans " mgig dry wt < 0,002 = 0.002 <= 0.002 = 0.002 <= 0,002
100042
.3a|-r|ple Mame: | EFCC Mew 2 EFCC Mew 2 JME 050 Shallow | JKME 030 Dasp Hurier Brown
Shallow Caap -Dec-2015 1:00 |214Dac-2015 100 Shallow
M-Deo-2015 1:00 |21Doc-2015 100 pm am -Dec-Z2015 3:30
pm mm pm
Lab Nusribser: 1518509.31 1515508.32 1519509.33 1519509.34 1519505.35
Drgancchioing Pesticides Traos in Sl
Aldrin mgig dry wt = 0.0010 00021 = 00010 = 0.0040 = 00010
alpha-BHC Mk dry wt <0.0010 < 0.0040 <0,0010 < 0.0040 <0000
bata-BHC mgig dry wt = 0.0010 =0.00490 = 00010 = 0.0040 = 00010
Lab Ma: 1519508 w1 Hill Laboratonies Page d of 7
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Sample Type: Sediment

Environm

3am|:ﬂe Mame: | EFCC Mew 2 EFCC Maw 2 JME 050 Shallow | JME 030 Dasp Hurfer Bnomn
Shalloe Daap M-Dec-2015 1:00 |Z1-Dac-2015 100 Shial o
M-Dec-2015 1:00 |21D0c-2015 100 pm am -Dwec-Z201E 3:30
pm mm pm
Lab Number: 1519509.31 1519509.32 15195609.33 1518509.34 15618508.35
Drgancchioing Poesticides Traos in Soil
dafia-BHC mg'iog dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
gamma-BHC [Lirsdar) mgiy dry et <0.0010 0om7 <0000 < 0.0040 =000 0
ci-Chiardang mg'iog dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
trams-Chiksrdaing mgiy dry et <0.0010 < 0.0040 <0000 < 0.0040 =000 0
24000 mg'kg dry wt e ] 0.32 DL00ET 00072 <0000
4.4.000 m'hy dry wt o2 1.44 ooE3 0.0155 =000 0
2.4-DDE mg'g dry wt <0.0010 00158 <0000 D005 =000
4.4"0DE m'hy dry wt booT2 0. [al ] 0.057 =000
24007 mg'g dry wt 0050 0.2z (e b ] 00173 =000
4,4.00T mgtioy dry wt oo 1.63 ooeE o.oan =0.0010
Taolal DOT Eomers mg'y dry wt 000 40 0145 0.182 < 0.008
DCriidrin mgtioy dry wt o01E 0128 0ooT 0.0030 =0.0010
Endosullan | mg'iy dry wt <0.0010 < 0.0070 =0.0010 < 0.0040 =000
Endosulfan B mgtioy dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
Endosullan sulphate mg'ioy dry wt <0.0010 < 0.0070 < 00010 < 0.0040 <000
Endriri mg'iy dry wt <0000 = 0.0040 = 00010 = 0.0040 =0.0010
Endrin aldsfyda mg'ioy dry wt <0.0010 < 0.0070 <0000 < 0.0040 < 00D
Endrie ketors: mgiy dry wt <0000 = 0.0040 = 00010 = 0.0040 =0.0010
Heptachior mg'ioy dry wt <0.0010 < 0.0070 <0000 < 0.0040 < 00D
Hepazchior apaxida mg'iog dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
Hesachboenban 2ans maiy dry et <0.0010 < 0.0040 <0.0010 < 0.0040 <0000
Mathoychior mg'iog dry wt =000 = 0.0040 = 00010 = 0.0040 =0.0010
Talal Chisrdars [{cs+rans " mgiy dry et < 0,002 < 0.002 <= 0,002 = 0.002 <0.002
10044-2]
gam#a. Mame: | Hurfer Brown
Deap
-Dec-2015 3:30
pm
Lab Numbas: 1518509.36

Drgancchicing Pesticides Traos in Soil
Albdrin m'hy dry wt <0.0010 - - -
algha-BHD magkg dry wt <0.0010 . . .
beta-BHC mglkg dry et =0.0010 . . .
della-BHC mg'kg dry wt <0.0010 . . .
gamma-EBHC (Lirsdars] m'hy dry wt <0.0010 - - -
cis-Chirdang magkg dry wt <0.0010 . . .
tras- Chicrdana mi'ig dry wt <0.0010 . . .
2.4.000 magkg dry wt <0.0010 . . .
44000 mig'ig dry wt <0.0010 . . .
2.4.00E mg'kg dry wt <0.0010 . . .
4,4.0DE mig'ig dry wt <0.0010 . . .
2,4.00T mgkg dry wt <0.0010 . . .
44.00T mighg dry wt < 00010 . . .
Tolal DOT ksomers magkg dry wt < 0,008 " . .
Dildrin mighg dry wt < 00010 . . .
Endosulfan | magkg dry wt <0.0010 " . .
Endosulfan B mghyg dry wt < 00010 . . .
Endosulfan sulphat mglkg dry et =0.0010 . . .
Enddrin mighg dry wt < 00010 . . .
Endrin aldetyda mglkg dry wt =0.0010 . . .
Endrin keons: mighg dry wt < 00010 . . .
Heptachior m'hy dry wt <0.0010 - - -
Hupiachior epoxida mgkg dry wt =0.0010 . . .
Hesachbeobanzens m'hy dry wt <0.0010 - - -
Lab Na: 1519500 v 1 Hill Laboratones Page Saf 7
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Sample Type: Sediment

Environm

Sample Mame: | Hurter Brown
Deap
H-Dec-2015 3:30
pm
Lab Number:| 1513950938
Drganochioning Pesticides Traos in Scil
Mathceychior migtig dry wt < 00010 . .
Tatal Chiordans [{os+ians )" mgtig dry wt < 0,002 . .
100:42]
Sample Mame: | EFCC Mew 2 Humlar Brown
Cookies Cackloes
H-Dec-2015 2:00 |21 Dec-2015 330
pm pm
Lab Number:| 151950935 1518509.42
Individual Tasts
Dry Matier /100 as rowd | 85 TH . .
Drgancchioning Pesticides in Biomatior
Aldrin® mgikg < 0.0005 < 0.0005 . .
alpha-BHE" mgikg < 0.0005 < 0.0005 . -
bata-BHC" mgikg < 0.0005 < 0.0005 . .
dila-BHC" mgikg < 0.0005 < 0.0005 . -
pamma-EHC (Lindane)” mgikg = 0,0005 = 0.0005 . .
cis-Chiordane” mgikg < 0.0005 < 0.0005 . .
trains-C hicedana® mgikg = 0,0005 = 0.0005 . .
2,4.00D0" mgikg < 0.0005 < 0.0005 . .
4.4'.000" mgikg [T E] < 0.0005 - -
2,4-DDE" mgikg < 0.0005 < 0.0005 - -
4,4'.00E" mgikg 00058 < 0.0005 - -
2,4-00T" mgikg < 0.0005 < 0.0005 - -
4.4.00T" mgikg (¥ < 0.0005 - -
Dialdrin® mgikg < 0.0005 < 0.0005 - -
Endosulfan I mgikg < 0.0005 < 0.0005 . .
Endosulfan i mgikg < 0.0005 < 0.0005 - -
Endosulfan sufase” mgikg < 0.0005 < 0.0005 . .
Endrin" mgikg < 0.0005 < 0.0005 - -
Endrin allefvyda” mgikg < 0.0005 < 0.0005 . .
Endrin ketone" mgikg < 0.0005 < 0.0005 . .
Heptachior” mgikg < 0.0005 < 0.0005 . .
Heptachior epasida” mgikg < 0.0005 < 0.0005 . .
Haxachioroben zene” mgikg < 0.0008 < 0.0005 - -
Mathceyehior mgikg < 0.0005 < 0.0005 . .
Total Chiordane [{cs+imans " 100M2]"  mgikg < 0,002 <0.002 . .
Sample Mame: | JME 080 Snail | JME 084 Snail EFCCMew2 |EFCC Composile
21-Dec-2015 21-Dec-2015 Snail 21-Dec-2015 200
11:30 am 10:30 am -Dec-2015 2:00 pm
[=1]
Lab Mumber:| 1519809.37 1518509.38 1519509.40 1518609.41
Individual Tasts
Dy Matior @'100g as rowd | 128 118 &7 ) -
Dmanochioning Pesticides in Biomatier
Aldrin® mgikg < 0.0005 < 0.0005 < 0.0005 < 0.0005 .
aipha-BHCT mgikg < 0.0005 < 0.0005 < 0.0008 < 0.0005 .
bata-BHC" mgikg < 0.0005 < 0.0005 < 0.0005 < 0.0005 .
diha-BHC" mgikg = 0,0005 = 0.0005 =0.0008 «0.0005 .
gamma-EHC (Lindane) mgikg < 0.0005 < 0.0005 < 0.0005 < 0.0005 .
cis-Chiordane” mgikg = 0,0005 = 0.0005 =0.0008 «0.0005 .
trans-C hiordana® mgikg < 0.0005 < 0.0005 < 0.0005 < 0.0005 .
2.4.000" mgikg [T 0.048 =0.0008 «0.0005 .
Lab Ma: 1519500 v 1 Hill Laboratones Page 6 of 7
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Davidson

Environmerital

Sample Type: Snalls

Sampﬂe Mame: | JME 08B0 Snail JMIE D& Srail EFCCMew 2 |EFCC Composilo
24D 2015 21-Dac-2015 Snail 21-Dac-2015 200
1430 am 10:30 am H-Daee-2015 2:00 pm
pm
Lab Number: 1518509.37 1519509.28 1519509.40 1518509.41
Drgancchloring Pesticides in Blomatier
4.4-000" mgikg 00070 D.168 00072 Doo4 -
2.4".0DE" mgikg < 0,0005: 00052 <= 00005 = 0.0005 -
4.4-.00DE" mgikg 0035 1.1 [ )] Doz -
24007 mgikg < 0,0005: 0,003 <= 00005 = 0.0005 -
4.4.007T" mgikg 0oo72 0.055 000z DAOME a
DCiaidrin® mgikg D D00E 0.030 00006 = 0.0005 -
Endcsulfan I mgikg < 0.0005 < 0.0005 < 00005 < 0.0005 B
Endosulfan W mgikg < 0,0005: = 0.0005 <= 00005 = 0.0005 -
Endosullfan sulfate” mgikg < 0.0005 < 0.0005 < 00005 < 0.0005 B
Endrin® mgikg < 10,0005 = 0.0005 <= 00005 = 0.0005 -
Endrin aldereyda” mgikg < 10.0005 < 0.0005 < 0.0005 < 0.0005 -
Endrir ketors” mgikg < 10,0005 = 0.0005 <= 00005 = 0.0005 -
Hegiackor" mgikg <10.0005 < 0.0005 < 0.0005 < 0.0005 -
Heptachior apoxda” mgikg < 10,0005 = 0.0005 <= 00005 = 0.0005 -
Hesachbeobenzene” mgiky < 0.0005 0.0007 < 0.0005 < 0.0005 -
Mathcuychior mgikg < 0,0005 < 00005 < 0.0005 < 0.0005 .
Tolal Chlordane [{os+irans)" 1 00MZ]" mgiky < 0,002 < 0.002 = 0,002 = 0.002 -
Analyst's Comments
The snails on sample 151950940 were very amall 5o they were crushed and not schucked at the dient's request.

SUMMARY OF METHODS

Frm foliowng belz] gves o el descapbon of ‘e mettods used io condad] e snaipses ko ha pb. The delecion bimita gren below am hose st n 2 skt~aly desn Mo
Dwimcion vt rmary Sa higher for ndrecusl ssmps should meufcen] sampie te redsbis, o f Be metos g e et Silcborm e perfomed dusng srsfpes.

Tast

Muihod Description

DTl Doabection Limit

Sample No

Drganochiloring Pestcides Trace in Sail

Sonication esraction, SPE cheanup, GPC cleanup (i required),
dual column GC-ECD analysis. Tasied on dried samphe

00010 - 0,006 makg dry
Wl

1-35

Tast

Mathod Description

Sample Type: Snails

Deafault Doabection Limit

Sample No

Homogenisation of Bialogical samples
for Drgarics Tesis"

Ehucking of Shelfsh”

Drganochiorine PesSoides in Biom atter”

Diry Mlatior {Env}

Miincing, chapping, of blanding of Sampk t T homogenous
samiplke fractian.

Ramoval of tesue from shell Analyss performed at Hill
Labomalories - Food & Eoanalyical Division, Waikato innovation
Fark, Ruakura Lana, Hamikon

Sonication exraction, akmina cleanup, GPC cheanup, dual
column GC-ECD analysis

Dried 2t 103°C for 4220 (removes 3-5% more walar than air
dry) . gravmeary. US EPA 3550, (Froa waber ramoved befors
analysis)

0.0005 - 0.002 mgfig

0.10 @/100g as rcwd

aT42

aT42

ar-42

aT42

Thesa samples were collected by yourselves (or your agent) and analysed as recelved at the laboratory.

Samples are hedd at the laboratory after reporting for a length of time depending on the presenvation used and the stabdity of
the analytes being tested.  Once the storage period s completed the samples are discarded unless othensise advised by the

cheant.

This repsort maest not be reproduced, except in full, without the written consent of the signatory.

#Ara Heron BSc (Tech]

Chent Bervices Managar - Environmantal D iision

Lab Mo: 1519500 v 1

Hill Laboratones
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