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EXECUTIVE SUMMARY

This report documents the results of the first year (June 2024 to June 2025) of pre-construction baseline
monitoring for shellfish quality and population dynamics in the Waiuku Estuary. The monitoring estab-
lishes a baseline ahead of the planned upgrade to the Clark’s Beach wastewater treatment plant, which
includes a new outfall scheduled for completion in June 2026. The new outfall will eventually discharge
up to 5,000 m®/day of treated wastewater. The shellfish monitoring is part of the Receiving Environmental
Monitoring Programme (REMP), which aims to identify and analyse noticeable patterns over time in water
quality, shellfish quality, and marine ecology of the Southern Manukau Harbour in relation to the release
of treated wastewater from the Clark’s Beach new outfall..

Contaminant Monitoring of Farmed Oysters (August 2024 — May 2025)

Contaminant monitoring involved five sampling events across five sites (Matakawau M, Karaka K, Te Toro
boat ramp R, Te Toro Settlement S, and Gordon’s Landing G) using farmed Pacific oysters deployed for
acclimation. Due to logistical constraints related to tides, laboratory capacity, and weather, the REMP
requirement for collecting three wet samples and two dry samples was not met; only one wet sample
(March 2025) and one dry sample (August 2024) were secured.

Metal concentrations revealed several elevated baseline levels:

¢ Arsenic (Total) concentrations ranged between 12 and 16 mg/kg dry weight (d.w.) and are comparable
to the highest levels detected in the Manukau Harbour. The highest calculated inorganic arsenic concen-
tration (0.2 mg/kg w.w.) was 20% of the 1 mg/kg w.w. guideline.

e Copper levels ranged from 200 to 600 mg/kg d.w., with one upstream site (Site G) reaching 944 mg/kg
d.w. in May 2025. The highest replicate concentration (78.1 mg/kg w.w.) was higher than the Generally
Expected Level (GEL) of 30 mg/kg w.w..

® Zinc concentrations were also high (1000 to 2000 mg/kg d.w.), reaching 2900 mg/kg d.w. at Site G in May
2025. However, the highest replicate value (250.7 mg/kg w.w.) was within the expected range compared
to the GEL of 290 mg/kg w.w..

¢ Lead concentrations were low, with the highest replicate (0.06 mg/kg w.w.) measuring only 3% of the
required Food Standard limit (2 mg/kg w.w.).

Overall, upstream Site G frequently showed the highest concentrations for Copper, Zinc, and Arsenic in
later sampling events. All samples were below the regulatory limits for Polycyclic Aromatic Hydrocarbons
(PAH4 and Benzo[a]pyrene), adopting European Union reference values in the absence of New Zealand
guidelines.

Microbial analysis indicated compliance issues:

* Faecal Coliforms exceeded the marginal threshold of 230 MPN/100g in more than two replicates at Site
M during the August, October 2024, and January 2025 sampling events, and at Site R in May 2025. High
bacteria levels at Site M were significantly higher than other Waiuku estuary sites for several sampling
events. The origin of these high bacteria levels remains unknown. No significant negative impact was ob-
served during the single wet weather sampling event in March 2025.

e Enterovirus results were below minimum detection levels.
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Shellfish Population Monitoring (October 2024 and February 2025)
Population monitoring of wild oysters and cockles was conducted in October 2024 and February 2025.

* Wild Oysters (Magallana gigas): Mean lengths ranged from 35mm to 51mm in October 2024 and 36mm
to 43mm in February 2025. Densities ranged from 3 to 26 oysters/0.25m2, showing small variation (<10%)
between sampling periods, suggesting seasonal stability in population numbers.

¢ Wild Cockles (Austrovenus stutchburyi): Mean lengths (10mm to 20mm) were typically below the at-
tractive edible size of 25mm. Densities ranged from 413 to 2251 per m? and generally increased between
October and February. Observations suggested spatial variation and potential migration within the cockle
beds at sites C3, C4, and C5, which requires further monitoring to determine if the shifts are seasonal or
permanent.
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1 INTRODUCTION

1.1 Context

Watercare Services Ltd is upgrading the south-west wastewater treatment network to support future pop-
ulation growth in Auckland’s south-west region. At Clarks Beach, the wastewater treatment plant will ben-
efit from new technology to improve the quality of treated wastewater leaving the plant via a new outfall.
The new outfall pipe will extend 100 m into the Waiuku estuary and is scheduled for completion in June
2026.

To comply with Condition 27 of the resource consent granted in 2018, a Receiving Environmental Monitor-
ing Programme (REMP) was implemented to identify and analyse noticeable patterns over time in water
quality, shellfish quality, and marine ecology of the Southern Manukau Harbour (Figure 1.1) in relation to
the release of treated wastewater from the Clark’s Beach new outfall. Environmental monitoring was
scheduled to begin two years prior to the completion of the new outfall, i.e. in June 2024, to provide a
baseline before the release of treated wastewater via the new outfall. The current volume of treated
wastewater discharged from the Clark’s beach plant is ~250 m3/day, while that from the Waiuku plant is
~1,150 m®/day. The discharge volume of treated wastewater via the new outfall will gradually increase in
line with population growth, reaching a maximum of 5,000m3/day.

A REMP was finalised in June 2024 (Watercare 2024). Bioresearches has been tasked with completing the
contaminant monitoring of shellfish, and population monitoring of oysters (Magallana gigas, previously
Crassostrea gigas) and cockles (Austrovenus stutchburyi).

This report presents the results from the first year of the baseline monitoring (June 2024 to June 2025).

1.2 Waiuku estuary catchment and pollution sources

The Waiuku estuary extends approximately 11km from its mouth at Clarks Beach upstream to the town of
Waiuku. The catchment of the Waiuku estuary is predominantly rural, with dairy and dry stock farming as
the main land uses (Mills 2014, Hart et al. 2025). During rainfall events, agricultural runoff is a significant
contributor of diffuse sediment and nutrients into the estuary. Increased mud content in the sediment is
impacting benthic ecosystem health (Bioresearches 2025a). A small but growing proportion of the catch-
ment is urban with small townships such as Waiuku, Glenbrook and Clark’s Beach. There are two
wastewater treatment plants discharging treated effluent into the estuary: Waiuku, and Clark’s Beach.
The effluents introduce nutrients, suspended sediments and potential pathogens to the estuary. The New
Zealand Steel mill at Glenbrook on the eastern side is one of the largest industrial sites in the Auckland
region. It was identified as a source of zinc and copper in the environment (Bioresearches 2025a).

1.3 Previous records of oyster quality in the Waiuku estuary

Pacific oysters in the Waiuku estuary are being monitored as part of the consent conditions for the opera-
tions of the Waiuku wastewater treatment plant, and the New Zealand Steel plant at Glenbrook. At a larger
scale, the Manukau Harbour benefits from regular monitoring run by the Auckland Council under the
Shellfish Contaminant Monitoring Programme.

For the Waiuku wastewater treatment plant, bacteria levels in oysters are monitored annually in February
at five sites, located upstream from the Clark’s outfall monitoring sites, except for OYSE (Bioresearches
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2025b). OYSE matches the Gordons site (Gordon’s Landing) in the present study. Faecal coliforms were
very low at a median of 20 mpn/100g during the past two surveys (Feb 2024 and 2025) when no rain had
occurred in the week prior to sampling. Before 2024, the oyster sampling was conducted after significant
rain events (>20 mm rain in the week prior to sampling), and high faecal coliform concentrations were
detected in oyster flesh at OYSE site (MPN > 300/100g). It was concluded that rainfall significantly affects
water quality in the Waiuku catchment, which is predominantly farmland. Farmed animals are a signifi-
cant source of faecal coliforms which get transported into the Waiuku estuary via runoff. Elevated nutrient
levels were highlighted during the monitoring programme of the Manukau estuary run by the Auckland
Council, which regularly monitors water quality in the upper Waiuku estuary and at Clark’s beach (Kelly
and Kamke 2023).

For the New Zealand Steel plant, oysters are sampled annually for metal analysis from sites in the receiv-
ing environment of the plant outfalls, and from a control site in the Taihiki river, which joins the Waiuku
estuary further North. Copper and zinc in oyster flesh are markedly higher than in the Taihiki river, espe-
cially for zinc. It was concluded the NZ Steel discharge is the source of these contaminants in the receiving
environment near the outfalls (Bioresearches 2025a). The metal results from the Taihiki river site is used
as a comparative reference for the present study’s results. During the past five years, the copper concen-
trations in oysters ranged from 177 to 313 mg/kg dry weight, while the zinc concentrations ranged from
1683 to 2150 mg/kg dry weight.

The shellfish Contaminant Monitoring Programme run by the Auckland Council has no regular oyster mon-
itoring sites in the Waiuku estuary (Stewart et al. 2013). The closest sites are Cornwallis and Mill Bay on
the northern side of the Manukau Harbour entrance, south of the Waitakere Ranges. These sites are con-
sidered control points for contaminants as direct human activities are minimal, with only light urbanisa-
tion and surroundings catchments dominated by native forest. Copper, lead, and zinc concentrations in
oyster flesh were the lowest among Manukau monitoring sites (median values between 2009 and 2011
were 110, 0.2, 1500 mg/kg dry weight respectively at Cornwallis as per Auckland Council’s most recent
published report; Stewart et al. 2013). Arsenic, however, showed a high median concentration in oysters
(13.0 mg/kg), which could be related to historical sediment contamination from timber treatment activi-
ties in the Waitakere Ranges. PAH showed a similar profile to lead in the Manukau Harbour. Their concen-
trations at Cornwallis were low (17 pg/kg dry weight).

Job Number: 67321 9 Date of Issue: 1 September 2025
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Figure 1.1 Waiuku Estuary in relation to the Manukau Harbour. The star marks the position of the
Clark’s new outfall
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2 CONTAMINANT MONITORING OF OYSTERS
2.1 Methodology

As outlined by the REMP, contaminant monitoring was conducted at five locations within the Waiuku Es-
tuary. These sites were identified as Matakawau Headland (M), Karaka Point (K), Te Toro Boat Ramp (R),
Te Toro Road Settlement (S), and Gordons Landing (G)(Figure 2.1). This allows for samples taken near the
discharge location (Sites K and R) as well as locations further away from the discharge point (Sites M, S,
and G). The GPS coordinates of the sites are shown in

At these five sites, bags of farmed Pacific oysters from the Mahurangi oyster farm were deployed the 18"
of July 2024 to sustain the sampling regime of the monitoring plan and limit the impact on wild oyster pop-
ulations. These bags of oysters were replenished after each sampling event. After a minimum of a month
of acclimation to the new environment, the farmed oysters were able to be collected for contaminant test-

ing.

¥ O Reserve

sjeiforolBoatiRamp!

" TeiTorolRoad Settlement

0 500 1,000 m

I
Figure 2.1 Map showing the Farmed Oyster sites. The star marks the position of the Clark’s new

outfall
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Figure 2.2 Example of oyster bags installed on the reef. Here at Te Toro Road Settlement

The REMP states that monitoring of contaminants will be carried out over the two years prior to the com-
mencement of discharge from the outfall. Sampling was to be undertaken a minimum of 5 times through-
out the first year of monitoring, with at least two months between sampling events to allow for seasonal
monitoring. Weather event related sampling should also be conducted in addition to the seasonal sam-
pling but may also be represented by the seasonal sampling if it meets the weather event sampling con-
ditions.

If feasible during this first year of monitoring (2024/2025), two samples should be collected after 2 weeks
of dry weather where the average rainfall/day is <6mm and three samples should be collected after signif-
icant rainfall where there has been >15mm of rain in the preceding 24 hours. Rainfall was determined
using data from Auckland Council, specifically looking at the 4 sites Awhitu @ Brook Road (741611), Wai-
tangi @ Diver Road (742736), Waiuku @ Cosmopolitan Club (742740), and Waiuku Rain @ Waiuku-Otaua
Road (742739)(Appendix 1).

2.1.1 Condition Index of Oysters

Condition Index was determined using the oyster tissue from metal and PAH analyses. The REMP specifies
a size range of 60 to 70 mm. However, the size of oysters was sometimes smaller than 60 mm due to the
stock availability from the oyster farm. Ten samples (five from metals and five from PAH) of six oysters
were collected from each site. Upon return to the laboratory, the oysters were thoroughly cleaned by
scrubbing the shells and removing any major fouling organisms. Any broken or damaged shellfish were
discarded. The total volume of each replicate was then measured, and the oysters were frozen in separate
plastic containers for later processing. The oysters were then thawed and shucked into a pre-weighed
clean plastic vial. While thawing, the oysters were placed cupped side facing up to minimise the loss of
fluid. The total tissue sample per replicate was then weighed to obtain a wet weight. The total volume of
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the empty shells was also measured. Tissue samples were re-frozen as soon as possible after shucking.
Frozen tissue samples were delivered to Watercare Laboratory Services to determine a dry weight.

The Condition Index (an indicator of how well an oyster has utilised the internal shell volume available for
tissue growth) was calculated as follows:
Dry Weight = 100
Internal shell volume

Conditon Index =

2.1.2 Metal Concentrations in Oysters

Five samples of six oysters were collected per site for metals analysis and processed for condition index
(see above). Frozen tissue samples were then delivered to the Watercare Laboratory Services for metal
analysis. Concentrations of arsenic, copper, lead, and zinc were tested to total recoverable trace levels
dry weights with the additional percentage moisture measured, so that wet weight can be calculated. The
laboratory analysis followed the standardised analytical procedure APHA 3125 B with digestion of shell-
fish tissue in strong acid, then the determination of metal concentrations using Inductively Coupled
Plasma Mass Spectrometry (ICP-MS) (APHA 2017).

2.1.3 Polycyclic Aromatic Hydrocarbons in Oysters

Five samples of six oysters were collected per site for Polycyclic Aromatic Hydrocarbon (PAH) analysis
and processed for condition index (see above). Frozen tissue samples were then delivered to the Water-
care Laboratory Services for PAH analysis. There is no analytical standard for PAHs in New Zealand (refer
to Watercare Laboratory Services Certificates of Analysis). PAHs in oysters were extracted with organic
solvents, then detected and quantified via Gas Chromatography coupled with Mass Spectrometry (GC-
MS).

2.1.4 Microbial Contaminants in Oysters

Five samples of twelve oysters were collected per site for Enterococci and Faecal Coliform analysis. The
oysters were shucked using sterile equipment and the tissue was placed in sterile plastic vials. The equip-
ment was sterilised between sites. Tissue samples were placed in the fridge until they were delivered to
the Watercare Laboratory within 4 hours of being opened in the case of bacteria and within 24 hours of
being open in the case of virus.

2.1.5 Statistical procedures

Contaminant data were summarised using the arithmetic mean and 95% confidence intervals, or the me-
dian and quartiles in tables and figures. The use of the mean or median depended on the distribution char-
acteristics of the data. Normality was assessed with a Shapiro-wilk test. Most metal and PAH concentra-
tions from each sampling event followed a normal distribution and were summarised by the mean and
95% confidence intervals. Bacteria and virus data did not follow a normal distribution and were instead
summarised by a median and quartiles. For univariate comparison between sites, ANOVA was performed
on metal and PAH concentrations after checking for the homogeneity of variance (Levene tests). Post-hoc
Tukey’s test was used for multiple comparison. The Kruskal-Wallis test was performed on bacteria and
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virus data, with a Dunn post-hoc test for multiple comparisons (p-values adjusted with the Benjamini-
Hochberg method). The significance level (alpha) was set at 0.05.

A multivariate approach was explored by assessing all contaminants simultaneously for each site, as well
as variability between sampling events using PRIMER7 (Primer-e, Quest Research ltd). A metric MDS
(multi-dimensional scaling) was applied to a resemblance matrix generated using Euclidian distances.
Contaminant variables (As, Cu, Pb, Zn, PAH, Enterococci and Faecal coliforms) were normalised before-
hand to have them on a common scale (the mean is subtracted from each metal value, and the result is
divided by the standard deviation).

2.1.6 Food standards

2.1.6.1 Metal Contaminants in shellfish

New Zealand ensures shellfish safety through regulatory limits on metal contaminants, using Maximum
Levels (MLs), Generally Expected Levels (GELs), and internationally aligned standards. MLs, set under the
Australia New Zealand Food Standards Code (ANZFA 2001), are legally enforceable limits that define the
maximum allowable concentrations of certain metal contaminants in food. During a scientific, risk-based
review of legacy standards, many older MLs were found not justified on public health grounds and were
removed. To address the resulting information gap, GELs were introduced. GELs are non-enforceable
guidance values that represent the typical contaminant levels found in food. All contaminant limits are
expressed on a wet weight basis (i.e. the food as eaten). The wet weight for the replicate with the highest
contaminant concentration was calculated using the percentage moisture associated with that replicate
(Appendix 2).

The summary of current regulations for metal contaminants in shellfish across the regulatory frameworks
is presented in Table 2.1.

Table 2.1 New Zealand and International Food Standards for Metals in Shellfish (mg/kg w. w.)

Chemical/

Standard GEL? GEL?
S

Arsenic (inorganic)* 1 -

Copper - 5 30
Lead 2 - -
Zinc - 130 290

* Inorganic arsenic is conservatively estimated to be 10% of the total arsenic (USFDA 1993).

2.1.6.2 Polycyclic Aromatic Hydrocarbon Contaminants in shellfish

New Zealand currently does not have specific regulatory guidelines for PAH concentrations in shellfish. In
the absence of national limits, reference values will be adopted from the European Union Regulation No.
835/2011 (European Commission 2011), which established a limit in shellfish of 2ug/kg wet weight for
benzo{a}pyrene (BaP) and 30 pg/kg wet weight for the sum of four key carcinogenic PAHs (benzo[a]pyrene,
chrysene, benzo[a]anthracene, and benzo[b]fluoranthene) collectively referred to as PAH4.
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The laboratory results for this study report benzo[b]fluoranthene and benzo[k]fluoranthene as a combined
result of benzo[f+k]fluoranthene. To estimate the concentration of benzo[b]fluoranthene for the PAH4 cal-
culation, benzo[b]fluoranthene is assumed to be 70% of the combined benzo[b+k]fluoranthene value
(FSANZ 2014).

Many of the PAHs returned concentrations below the minimum detection level. For the purposes of this
study, these values have been considered as zero. Additionally, because the laboratory results are re-
ported on a dry weight basis, a moisture content of 85% has been assumed to convert results to a wet
weight basis for comparison with regulatory limits. This moisture value is a conservative estimate based
on the moisture content calculated from the replicate samples used for metal contaminant analysis.

2.1.6.3 Microbial Contaminants in Shellfish

The Ministry of Health (1995) established criteria for faecal coliform bacteria in untreated shellfish. These
guidelines require five samples, each comprising of no less than twelve oysters. Of these replicates, no
more than two samples should exceed the marginal threshold of 230 MPN/100g and hone may exceed the
maximum limit of 330 MPN/100g.

There are currently no standards or regulations in New Zealand or Internationally that regulate the ac-
ceptable level of enterococci and enterovirus in shellfish flesh. Positive findings of virus in shellfish typi-
cally result in area closures rather than compliance-based regulatory decisions.

2.2 Results and Discussion

The results presented below correspond to the first year of baseline monitoring of the South West Clark’s
WWTP upgrade project.

2.2.1 Sampling and limitations

The REMP described the conditions for sampling oysters in the Waiuku estuary. The protocol aims to de-
tect:

1) any seasonal variation with sampling events spaced through the year,

2) weather effects with an attempt to match sampling with dry or wet weather conditions,

on contaminant concentrations in the environment using oysters as bioindicators.

During the year 2024/2025, farmed oysters placed at sites M, K, R, S, and G for at least a month were
collected in August 2024, October 2024, January 2025, March 2025 and May 2025 (Table 2.2).
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Table 2.2 Characteristics of the sampling events 2024/2025

Days oysters Amount of | Amount of

Sampling are in the rain within | rain within
event Waiuku estu- 2 weeks the last
ary before 48h
15/08/2024 28 days 5mm 0mm Dry
103 days except
30/10/2024 for M 76 days 16 mm 5mm Dry - Oysters stolen at M (only 30 left)
22/01/2025 84 days 8 mm 8 mm Dry - Oysters stolen at K & R (replaced 5/02)
43 days for M, S
and G.
6/03/2025 23.5mm 17 mm Wet
30 days for K
and R
20/05/2025 /6 days except 39.5mm 6 mm Dry - Oysters stolen at K (1 bag)
for R 106 days ’

The requirement to collect at least three wet samples and two dry samples could not be met due to prac-
tical constraints organising fieldwork (see Appendix 1 Table A1.4). The first constraint was the tide, as
sampling required a low tide during daytime hours (between 10am and 4.30pm). The second constraint
was the limited capacity of Watercare laboratory during weekends and public holidays, which has re-
duced staffing. Consequently, samples could not be collected towards the end of the week (from Thurs-
day onwards) because there was insufficient laboratory staff to process the 25 bacteria samples immedi-
ately. Once these two constraints were addressed, the weather forecast was monitored to attempt sam-
pling under “wet” conditions. Only one sampling event, in March 2025, matched a significant rainfall
(>15mm/day). The “dry” conditions of <5mm during the two weeks prior to sampling were met only once,
in August 2024. The other events were labelled “Dry - ", meaning no significant rainfall during the two days
before sampling but >5mm during the two weeks before sampling.

In addition to the fieldwork challenges presented above, bags of farmed oysters were stolen on several
occasions, resulting in the loss of samples. The repeated theft of oysters at the Karaka site led to the relo-
cation of the site to a more difficult-to-access location.

2.2.2 Condition of Oysters

The mean condition index based on dry weight is presented in Figure 2.3 and the raw data are presented
in Appendix 2 Tables A2.5 to A2.9.

The condition Index is an indicator of how well an oyster has utilised the internal volume available for tis-
sue and shell growth. Condition of farmed oysters is known to fluctuate seasonally due to the cycles of
tissue growth and reproduction, with higher values in winter and spring, and lower values in summer and
autumn. This trend was observed during the first year of monitoring, with condition indices ranging from 5
to 8in August and October 2024, and from 4 to 6 in January, March and May 2025 (Figure 2.3).

During each sampling event, there was significant variation in the condition indices, with a similar trend
between sites: sites closer to the estuary mouth (Sites M and K) typically had a higher condition index than
sites further upstream (Site G). Since the condition index is influenced by long-term environmental condi-
tions such as food availability and sediment load in the water column, it is not expected to be affected by
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short-term rainfall events, as they occur over a relatively short period of time. The lower condition indices
at G could be attributed to the high sediment layer at the site situated along the mangroves fringe.
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Figure 2.3 Mean + 95% CI Condition Index in Farmed Oysters from August 2024 to May 2025.
Outfall indicated by ---.
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2.2.3 Metal Contaminants in Oysters

2.2.3.1 Arsenic in oysters

The concentration of Total Arsenic was analysed from five replicates from each of the five sites, across
five sampling events. The results are presented in Appendix 3 Tables A3.10 to A3.14.

The mean concentrations of arsenic in the farmed oysters were consistent across sampling events with
values ranging from 12 to 14 mg/kg (d.w.), except for May 2025, which showed slightly higher values rang-
ing from 14 to 16 mg/kg (d.w.) (Figure 2.4). ANOVA tests revealed significant variation between sites G or
S and M in August and October 2024 with site M having higher arsenic values. In May 2025, the trend dif-
fered with site G showing the highest arsenic concentrations.

The only sampling undertaken under wet conditions (rainfall in the preceding 24 hours <15mm) occurred
in March, and there did not appear to be any significant impact on arsenic concentration in the farmed
oysters. The arsenic concentrations are at the highest levels detected in oysters in the Manukau Harbour
by the Auckland Council monitoring programme (Stewart et al. 2013). These values might be related to
historical sediment contamination from timber treatment activities in the region.

There are currently no food standards concerning Total arsenic, however the guidelines for Inorganic Ar-
senic state that it should not exceed 1 mg/kg (w.w.). Inorganic arsenic, if not directly tested for, is conser-
vatively estimated to be 10% of the total Arsenic in shellfish (USFDA 1993). Across all the sampling events,
the replicate with the highest concentration of arsenic was at Site S in January 2025, with an inorganic
arsenic concentration of 0.2mg/kg wet weight. It is 20% of the guideline (Table 2.3).

Table 2.3 Comparison of Food Standards with the highest replicates from August 2024 to May

2025
. Standard/Guideline Highest value in study
Contaminant
(mg/kg w.w.) (mg/kg w.w.)
Arsenic (Inorganic) 1 0.2
Copper 30 78.1
Lead 2 0.06
Zinc 290 250.7
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Figure 2.4 Mean + 95% CI Total Arsenic concentration in Farmed Oysters between August 2024
and May 2025 (mg/kg dry weight). Position of proposed outfall relative to monitoring
sites is illustrated with the dashed line ---.
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2.2.3.2 Copperinoysters

The concentration of copper was analysed from five replicates from each of the five sites, across five sam-
pling events. The results are presented in Figure 2.5 and the raw data are presented in Appendix 3 Tables
A3.10 to A3.14.
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Figure 2.5 Mean + 95% CI Copper concentration in Farmed Oysters between August 2024 and
May 2025 (mg/kg dry weight). Position of proposed outfall relative to monitoring sites
is illustrated with the dashed line ---.

The mean concentrations of copper in the farmed oysters were consistent across sampling events with
values ranging from 200 to 600 mg/kg d.w, except for site G in May 2025, which showed much higher val-
ues at 944 mg/kg d.w (Figure 2.5). ANOVA tests revealed significant variation between sites G and M in
October 2024, March 2025 and May 2025 with site M having lower copper values.
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The only sampling undertaken under wet conditions (rainfall in the preceding 24 hours <15mm) occurred
in March, and there did not appear to be any significant impact on copper concentration in the farmed
oysters. The copper concentrations found during the first year of monitoring showed higher values than
those found in front of the New Zealand Steel outfalls (Bioresearches 2025a). Further sampling may clarify
the origin of elevated copper values.

There are currently no limits concerning copper concentration in shellfish, however the GELs established
by ANZFA have found a 90" percentile value of 30 mg/kg (w.w.). The highest replicate found during sam-
pling had a value of 78.1 mg/kg (w.w.) (Table 2.3). This indicates that baseline levels can reach higher than
generally expected, however, most replicates had values similar to the GELs.

2.2.3.3 Lead in oysters

The concentration of lead was analysed from five replicates from each of the five sites, across five sam-
pling events. The results are presented in Figure 2.6 and the raw data are presented in Appendix 3 Tables
A3.10 to A3.14.

The mean concentrations of lead in the farmed oysters were consistent across sampling events with val-
ues ranging from 0.2 to 0.4 mg/kg (d.w.), except for site K in August 2024, which showed a significantly
higher value of 0.45 mg/kg (d.w.) (Figure 2.6). ANOVA tests revealed significant variation between sites K
and the other sites in August and October 2024, with site K having higher lead values. During the Autumn
sampling events, lead in oysters were significantly lower at site R.

The only sampling undertaken under wet conditions (rainfall in the preceding 24 hours <15mm) occurred
in March, and there did not appear to be any significant impact on lead concentration in the farmed oys-
ters.

The Food Standards require shellfish to contain less than 2mg/kg (w.w.) of lead. The highest concentration
found was 0.06 mg/kg (w.w.), which is 3% of the standard (Table 2.4).

2.2.3.4 Zincin oysters

The concentration of zinc was analysed from five replicates from each of the five sites, across five sam-
pling events. The results are presented in Figure 2.7 and the raw data are presented in Appendix 3 Tables
A3.10to A3.14.

The mean concentrations of zinc in the farmed oysters were consistent across sampling events with val-
ues ranging from 1000 to 2000 mg/kg (d.w.), except for site G in March and May 2025, which showed sig-
nificantly higher values at 2300 and 2900 mg/kg (d.w.) respectively (Figure 2.7). ANOVA tests revealed no
significant variation between sites during the first three sampling events.

The only sampling undertaken under wet conditions (rainfall in the preceding 24 hours <15mm) occurred
in March, and there did not appear to be any significant impact on zinc concentration in the farmed oys-
ters. The zinc concentrations found during the first year of monitoring showed similar values to that found
in front of the New Zealand Steel outfalls (Bioresearches 2025a).

There are currently no limits concerning zinc concentration in shellfish, however the GELs established by
ANZFA have found a 90" percentile value of 290 mg/kg (w.w.). The highest replicate found during sampling
had a value of 250.7 mg/kg (w.w.) which is within the expected range (Table 2.3).
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Figure 2.6 Mean + 95% CI Lead concentration in Farmed Oysters between August 2024 and May
2025 (mg/kg dry weight). Position of proposed outfall relative to monitoring sites is
illustrated with the dashed line ---.
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Figure 2.7 Mean + 95% CI Zinc concentration in Farmed Oysters between August 2024 and May
2025 (mg/kg dry weight). Position of proposed outfall relative to monitoring sites is
illustrated with the dashed line ---.
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2.2.4 Polycyclic Aromatic Hydrocarbon contaminants in oysters

The results of for PAH4 and BaP concentrations are presented in Figure 2.8 and raw data are presented in
Appendix 3 Tables A3.15to A3.19. Any results that were below the detection limit were considered to have
a value for zero.
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Figure 2.8 Differences in PAH contamination across the five sites over the five sampling events.

The mean concentrations of Total PAH in the farmed oysters were consistent across sampling events with
values ranging from 10 to 30 ng/kg (d.w.), except in May 2025, which showed higher mean values at site R
and S with high variation between replicates (Figure 2.8). ANOVA tests revealed significant variation be-
tween site G and sites M, Kand R in October 2024 and in March 2025, but with opposite trends. In October
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2024, site G showed the highest PAH values, while in March 2025, site G showed the lowest values in
oyster flesh.

Due to the nature of shellfish flesh as a testing media, some replicates may need more dilution to reduce
the interference during analysis. This resulted in the August replicates having higher detection limits than
later sampling events and therefore gave a result of <2.0 ng/g for BaP. The technique for cleaning up the
replicates for analysis has improved over the first year of baseline sampling and therefore replicates at
the end of the sampling may have lower detection limits than earlier sampling events.

All of the replicates are below the regulatory limit for PAH4 and BaP (Table 2.4). The highest mean PAH4
was recorded at Site R in May with a value of 8.52 ng/g (d.w.), which when converted to wet weight using
an estimated moisture content of 85%, is 1.28 ng/g (w.w.) or 4.27% of the regulatory limit of 30ng/g. The
highest level of BaP detected was found in a replicate from Site R during the May sampling. When con-
verted to wet weight, thisreplicate had avalue of 0.285 ng/g (w.w.), 14.25% of the regulatory limit of 2 ng/g.

Table 2.4 Comparison of regulatory limits with the highest replicates from August 2024 to May
2025
) Highest Replicate
Contaminant Standard ML (pg/kg w.w.)
(ng/g w.w.)
PAH4 EU No. 835/2011 30 1.28
Benzo[a]pyrene EU No. 835/2011 2 0.285

2.2.5 Microbial contaminants in oysters

2.2.5.1 Bacteriain Oysters

The results of faecal coliforms and Enterococci in the farmed oysters are presented in Figure 2.9 and the
raw data are presented in Appendix 3 Table A3.20 and A3.21.

The faecal coliforms and enterococci concentrations at Site M were significantly higher than at other sites
in October 2024 and January 2025 (Figure 2.9). Moreover, faecal coliforms at site M were higher than at
other Waiuku estuary sites in August 2024 (Kruskall-Wallis tests). There was however no statistical differ-
ence detected between sites in March and May 2025. During the wet event sampling in March 2025, no
significant impact was observed as the results were within a similar range to dry sampling events.

The standards for faecal coliforms in shellfish require no more than two replicates out of five to exceed
230 MPN/100g and no replicates to exceed 330 MPN/100g. As presented in Table A3.20, Site M exceeded
the standard during August 2024, October 2024, and January 2025 sampling events, and Site R exceeded
the standard in May 2025. No replicates in March 2025 when rainfall in the preceding 24-hours exceeded
15mm, tested above the 230 MPN/100g guideline, suggesting that recent rainfall had no negative impact
on faecal coliform contamination during this sampling. The origin of the high bacteria levels in oyster tis-
sue remains unknown.

2.2.5.2 Virusin Oysters

All results were below the minimum detection levels and therefore no trends can be determined.
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Figure 2.9 Boxplot showing the concentration of faecal coliforms and enterococci in farmed

oysters from August 2024 to May 2025.
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3 SHELLFISH POPULATION MONITORING

3.1 Oyster Abundance and Size

3.1.1 Methodology

The REMP specifies that the wild oyster populations are to be monitored at five sites (Figure 3.1). These
sites will be monitored every six months in February and August, starting two years prior to discharge. Due
to an initial attempt to match time periods between shellfish population monitoring and benthic biota
monitoring, the first sampling in 2024 was undertaken in October".

Shellfish stations have been permanently marked with pegs. Each sample station consists of an area
measuring 50 m long by 3m wide, parallel to the low or high tide mark.

Thirty 0.25 m” quadrats were located in the sampling area using random numbers to generate Xand Y co-
ordinates. A minimum of one hundred oysters (Magallana gigas) per station were measured in the field
and the individuals returned to the sample quadrat. All oysters were measured in the initial quadrat and
the measurement of oysters in the entire quadrat was repeated until at least 100 individuals were meas-
ured. The 30 density quadrats were also counted in the field with as little disturbance as possible. In the
instance where there were less tha n100 oysters in the 30 random quadrats, additional random quadrats
were assessed to ensure that at least 100 oysters were measured at each site.

Itis important to note that C30ys has been renamed from C3 to differentiate it from the cockle population
monitoring site C3.

' The monitoring in 2025 will be in August 2025, and not October 2025, following a discussion with Watercare Ser-
vices highlighting the importance of more demarked seasons (winter and summer sampling, instead of spring and
summer sampling)
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Figure 3.1 Monitoring sites for wild oyster populations and wild cockle populations.
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3.1.2 Results and Discussion

Table 3.1 presents the length and abundance data of wild oysters at each site over the two sampling peri-
ods. Oyster size/frequency data are presented in Appendix 4 Tables A4.1 and A4.2.

Table 3.1 Summary of length and abundance of Pacific Oyster (Magallana gigas) in October 2024

and February 2025.
Mﬂ nmnm

Oct-24 37.3
Feb-25 104 36.5 2.0 31 3.4 3.2
Oct-24 158 34.9 1.9 30 22.9 9.2
K2 Feb-25 105 37.9 1.8 30 19.6 7.0
C30ys Oct-24 132 36.0 1.8 30 17.0 9.4
Feb-25 105 42.6 2.4 30 18.7 13.6
Oct-24 114 51.2 2.2 33 35 25
K Feb-25 100 41.7 24 31 3.2 3.5
Oct-24 113 38.8 1.9 30 26.2 12.2
Ka Feb-25 124 39.0 2.0 30 21.2 8.7

The mean length of the wild oysters across the five sites ranged from 35mm to 51mm in the October sam-
pling and 36mm to 43mm in the February sampling (Table 3.1). The largest variation between the two pe-
riods occurred at C30ys where the mean length increased by 18.4% and in K3 where the mean length
decreased by 18.6%.

The densities of oysters at the five sites ranged from 3 oysters/0.25m? to 26 oysters/0.25m? during the
October sampling and ranged between 3 oysters/0.25m? and 21 oysters/0.25m?in the February sampling.
K1 and K3 showed a low density of oysters with means at 3 oysters/0.25m?2. K2 and K4 were the most pop-
ulated sites with mean densities at or >20/0.25m? (Table 3.1). Variation between sampling events was
small (<10%) reflecting a certain seasonal stability of population numbers. This hypothesis will be as-
sessed with subsequent monitoring surveys.

As this is the first year of monitoring, there is no previous data to determine any trend in fluctuations.

3.2 Cockle Abundance and Size

3.2.1 Methodology

The REMP specifies that the wild cockle populations will be monitored at five sites (Figure 3.1). These sites
will be monitored every six months in February and August, starting two years prior to discharge. Due to
an initial attempt to match time periods between shellfish population monitoring and benthic biota mon-
itoring, the first sampling in 2024 was undertaken in October.

At each of the five sites, an area of 75m*100m was marked using GPS coordinates. The area was divided
into 12 cells, with two 0.25m? quadrats randomly placed in each cell, excavated to at least 10cm, sieved
though a 3mm sieve, and the number of live cockles were recorded. All cockles were measured in the
initial quadrat, and the measurement of cockles in the entire quadrat was repeated until at least 100 indi-
viduals were measured to the nearest mm. As outlined in the REMP, if the number of cockles were >500/m?
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then the quadrat size could be halved and if the number of cockles were >1000/m? then the size of the
quadrat could be quartered. All cockles <3mm were excluded from the data.

3.2.2 Results and Discussion

3.2.2.1 Population characteristics per site

Table 3.2 presents the mean length and density of cockles at each site over the two sampling periods.
Cockle size/frequency data are presented in Appendix 4 Tables A4.3 and A4.4.

Table 3.2 Summary of the length and abundance of cockle (Austrovenus stutchburyi) in October
2024 and February 2025
nm L Tz Toonor e | osaisiz

Oct-24 16.2 320.0 45.1 1280.0 0.6
Feb-25 | 100 16.3 1.2 24 427.0 66.9 1708.0 1.0
Oct-24 | 132 10.2 0.9 24 103.3 45.0 413.2 1.5

c2 Feb-25 | 160 19.7 0.7 24 149.9 51.0 599.7 13.8
Oct-24 | 124 12.2 0.7 24 497.2 112.9 1988.7 0

c3 Feb-25 | 170 12.9 0.6 24 562.8 122.2 2251.4 0
Oct-24 | 232 16.5 0.6 24 348.2 88.7 1392.7 0.4

e Feb-25 | 124 16.7 0.6 24 362.7 104.2 1450.7 0
Oct-24 | 183 | 13.8 0.7 24 416.0 93.2 1664.0 0.6

s Feb-25 | 205 | 16.0 0.6 24 517.3 102.7 2069.3 0.5

The mean length of the wild cockles across the five sites ranged from 10mm to 17mm in the October mon-
itoring and 13mm to 20mm in the February monitoring (Table 3.2). The largest variation between the two
periods occurred at Site C2 where the mean length increased by 92%. The other sites showed very little
size variation between seasons. Most of the recorded cockle lengths were well below the minimum at-
tractive edible size of 25mm. Site C2 had the largest number of edible size cockles, with 14% in February
2025.

The mean density of cockle at the five sites ranged from 413 to 1989 per m?in the October 2024 monitoring
and 600 to 2251 per m? in the February 2025 sampling. Site C2 had the lowest density of cockles in both
monitoring events and Co3 had the highest density in both monitoring events (Table 3.2). For all cockle
sites, there was an increase in numbers between October and February, which could reflect natural pop-
ulation variation.

3.2.2.2 Spatial variation

Spatial variation in the abundance of cockles across the five cockle population sites is shown in Figure
3.2-Figure 3.6 and the raw data are presented in Table A 4.4. This was done by calculating the mean abun-
dance of cockles (m?) per cell to show how the cockle bed fluctuates over time.

The distribution of cockles at Site C1 shows similar distribution patterns between October and February
with most of the cells containing a similar or higher abundance in the February monitoring (Figure 3.2).
Only one of the cells in the Southeast of the site had a noticeable decrease in abundance.
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Figure 3.2 Cockle abundance at Site C1 for October 2024 and February 2025

Legend

<400
400 - 800

800 - 1200

1200 - 1600

1600 - 2000

2000 - 2400

>2400

Winter sampling
Summer sampling

Figure 3.3 Cockle abundance at Site C2 for October 2024 and Fbuary 2025
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The majority of Site C2 experienced little change in the distribution of cockles between the two sampling
events (Figure 3.3). The cockles were distributed mostly south of the small channel cutting the area into
two.

Site C3 showed substantial variation between the two sampling events (Figure 3.4). There was a large de-
crease in cockle abundance in cells 3 and 7 as well as further south in cell 12. In contrast, neighbouring
cells between these declines exhibited large increases in abundance. This pattern may indicate a com-
pression of the cockle bed, forming a concentrated band running between west and east through cells 4,
5,6,10and 11.

Site C4 showed similar changes in cockle distribution as Site C3 on a smaller scale (Figure 3.5). There was
a decrease on cockle abundance in the northern and southern cells, with an increase in abundance in the
cells between them, forming a concentrated band running between west and east.

Site C5 showed a decrease in the western cells of the monitoring site and an increase in the eastern cells
(Figure 3.6). This could indicate an eastern migration of the cockle bed. As this is the first year of the base-
line monitoring, additional sampling is needed to establish whether this is seasonal fluctuation within the
cockle bed or a permanent migration.
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Figure 3.4 Cockle abundance at Site C3 for October 2024 and February 2025
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Figure 3.5 Cockle abundance at Site C4 for October 2024 and February 2025
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Figure 3.6 Cockle abundance at Site C5 for October 2024 and Februry 2025
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APPLICABILITY AND LIMITATIONS

Restrictions of Intended Purpose

This report has been prepared solely for the benefit of Watercare Services Ltd Services as our client with
respect to the brief. The reliance by other parties on the information or opinions contained in the report
shall, without our prior review and agreement in writing, be at such party’s sole risk.

Legal Interpretation

Opinions and judgements expressed herein are based on our understanding and interpretation of current
regulatory standards and should not be construed as legal opinions. Where opinions or judgements are
to be relied on, they should be independently verified with appropriate legal advice.

Maps and Images

All maps, plans, and figures included in this report are indicative only and are not to be used or interpreted
as engineering drafts. Do not scale any of the maps, plans or figures in this report. Any information shown
here on maps, plans and figures should be independently verified on site before taking any action. Sources
for map and plan compositions include LINZ Data and Map Services and local council GIS services. For
further details regarding any maps, plans or figures in this report, please contact Bioresearches.

Job Number: 67321 36 Date of Issue: 1 September 2025



Clark’s wastewater treatment plant upgrade:

Bioresearches *is

AB
Pre-construction shellfish monitoring 2024/2025 abbage Company

APPENDIX 1 SITEINFORMATION AND PAST WEATHER DATA

Table A1.1 Geographic Coordinates of Farmed Oyster Bags (WGS84)

m

Matakawau Headland E174.66768 S$37.10898
K Karaka Point E174.69014 S37.14211
R Te Toro Boat Ramp E174.69939 S37.15141
S Te Toro Road Settlement E174.69710 S37.15895
G Gordons Landing E174.70354 S37.18424
Table A1.2 Geographic Coordinates of oyster population monitoring sites (WGS84)
m Transect Point | Longitude Latitude
Opposite Ngahere Bay on the rocky- | Start E174.68199 S37.13994
reef End E174.68147 S37.13981
K2 Southern side of entrance of the Start E174.72660 S37.15304
Taihiki River End E174.72612 S37.15311
C30ys | Southern Shore of Te Toro Settlement | Start E174.69594 S37.15826
End E174.69604 S37.15870
K3 Ngahere Bay Start E174.69031 $37.14201
End E174.69083 S37.14185
K4 Clarks Beach western end Start E174.68746 S37.13918
End E174.68716 S37.13944
Table A1.3 Geographic Coordinates of cockle population monitoring sites (WGS84)
-
Sesetiption 2 | b | o [ 4 |
c1 Matakawau Point E174.66547 | E174.66655 | E174.66677 | E174.66569
S37.10959 S37.10936 S37.11001 S37.11024
c2 Rangiriri Spit E174.66915 | E174.67020 | E174.66988 | E174.66884
S37.13888 S37.13922 S37.13984 S37.13951
c3 Southern Shore of Te Toro Settle- E174.69347 E174.69398 E174.69310 E174.69258
ment S37.15887 S37.15940 S37.15996 S37.15943
c4 Pukewhau Creek E174.69728 E174.69795 E174.69728 E174.69661
S37.16618 S37.16690 S37.16730 S37.16658
c5 Gordons Landing E174.70372 | E174.70456 | E174.70465 | E174.70381
S37.18246 S37.18240 S37.18330 S37.18336
Job Number: 67321 37 Date of Issue: 1 September 2025




Clark’s wastewater treatment plant upgrade: Bioresearches ~

AB
Pre-construction shellfish monitoring 2024/2025 abbage Company

“Brook

Q

\

DiveriRoad

O

4

$ Oémw@

|, WailikuzGtaualRoad S5 R RIS

Figure A1.1 Map showing the rainfall sites used to determine wet and dry events.
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Table A1.4 Pastweather data in relation to the collection of oysters

Weekday Date Rain (mm) Low tide time Low tide height Notes
Thursday 18/07/2024 0 13:56 1.3 Deployment TO
Friday 19/07/2024 13 14:55 1.1
Saturday 20/07/2024 10.5 15:48 0.9
Sunday 21/07/2024 2.5 16:37 0.7
Monday 22/07/2024 6 17:23 0.6
Tuesday 23/07/2024 2.5 18:08 0.5
Wednesday 24/07/2024 3 06:35 0.5
Thursday 25/07/2024 0.5 07:21 0.5
Friday 26/07/2024 0.5 08:07 0.6
Saturday 27/07/2024 0 08:55 0.7
Sunday 28/07/2024 0 09:46 0.9
Monday 29/07/2024 16 10:42 1
Tuesday 30/07/2024 14.5 11:44 1.2
Wednesday 31/07/2024 10.5 12:52 1.2
Thursday 1/08/2024 14 14:00 1.2
Friday 2/08/2024 0 15:00 1.1
Saturday 3/08/2024 0 15:52 1
Sunday 4/08/2024 0 16:37 0.9
Monday 5/08/2024 0 17:17 0.8
Tuesday 6/08/2024 0 17:53 0.8
Wednesday 7/08/2024 0 06:16 0.8
Thursday 8/08/2024 1 06:50 0.9
Friday 9/08/2024 1.5 07:23 0.9
Saturday 10/08/2024 0 07:56 1
Sunday 11/08/2024 0 08:32 1.1
Monday 12/08/2024 2.5 09:12 1.2
Tuesday 13/08/2024 0 09:59 1.4
Wednesday 14/08/2024 0 10:56 1.5
Thursday 15/08/2024 0 12:06 1.5 Collection 1 & redeployment
Friday 16/08/2024 1 13:24 1.4
Saturday 17/08/2024 20 14:31 1.2
Sunday 18/08/2024 9.5 15:27 0.9
Monday 19/08/2024 5 16:17 0.6
Tuesday 20/08/2024 1.5 17:03 0.4
Wednesday 21/08/2024 0.5 17:48 0.3
Thursday 22/08/2024 0 06:14 0.3
Friday 23/08/2024 0 06:58 0.3
Saturday 24/08/2024 4 07:42 0.5
Sunday 25/08/2024 0 08:28 0.7
Monday 26/08/2024 0 09:17 0.9
Tuesday 27/08/2024 10 10:12 1.2
Wednesday 28/08/2024 1.5 11:18 1.4
Thursday 29/08/2024 10.5 12:33 1.4
Friday 30/08/2024 0 13:45 1.4
Saturday 31/08/2024 1.5 14:45 1.2
Sunday 1/09/2024 19.5 15:34 1
Monday 2/09/2024 0 16:15 0.9 still within a month
Tuesday 3/09/2024 2.5 16:53 0.8
Wednesday 4/09/2024 1 17:27 0.7
Thursday 5/09/2024 0 17:59 0.8
Friday 6/09/2024 3 06:19 0.7
Saturday 7/09/2024 0 06:50 0.8
Sunday 8/09/2024 5.52 07:22 0.9
Monday 9/09/2024 0 07:56 1
Tuesday 10/09/2024 0 08:34 1.2
Wednesday 11/09/2024 2.5 09:20 1.3
Thursday 12/09/2024 0 10:17 1.5 One month of deployment
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Friday 13/09/2024 0 11:33 1.5
Saturday 14/09/2024 18 12:56 1.4
Sunday 15/09/2024 2.5 14:06 1.2 WE
Monday 16/09/2024 10 15:03 0.8
Tuesday 17/09/2024 5.5 15:54 0.5
Wednesday 18/09/2024 0.5 16:41 0.3
Thursday 19/09/2024 8 17:26 0.2
Friday 20/09/2024 26.5 18:10 0.3
Saturday 21/09/2024 0.5 06:33 0.3 WE
Sunday 22/09/2024 0 07:17 0.5
Monday 23/09/2024 0.5 08:01 0.7
Tuesday 24/09/2024 1 08:49 1
Wednesday 25/09/2024 0 09:44 1.3
Thursday 26/09/2024 0 10:53 1.5
Friday 27/09/2024 2.5 12:12 1.6
Saturday 28/09/2024 0 13:24 1.5
Sunday 29/09/2024 0 15:21 1.3
Monday 30/09/2024 0 16:00 1.1
Tuesday 1/10/2024 0 16:49 0.9
Wednesday 2/10/2024 16 17:25 0.8
Thursday 3/10/2024 14 17:59 0.8 Late tide
Friday 4/10/2024 0 06:16 0.7
Saturday 5/10/2024 4.5 06:48 0.7
Sunday 6/10/2024 22 07:20 0.7
Monday 7/10/2024 45 07:53 0.9 Early tide
Tuesday 8/10/2024 0 08:29 1
Wednesday 9/10/2024 5.5 09:08 1.2
Thursday 10/10/2024 3.5 09:54 1.3
Friday 11/10/2024 0.5 10:53 1.4
Saturday 12/10/2024 0 12:08 1.5
Sunday 13/10/2024 9.5 13:28 1.4
Monday 14/10/2024 5 14:37 1.1
Tuesday 15/10/2024 1.5 15:36 0.8
Wednesday 16/10/2024 0 16:28 0.5
Thursday 17/10/2024 0 17:17 0.4
Friday 18/10/2024 0 18:03 0.3
Saturday 19/10/2024 0 06:26 0.2
Sunday 20/10/2024 0 07:10 0.4
Monday 21/10/2024 0 07:54 0.6
Tuesday 22/10/2024 2.5 08:38 0.8
Wednesday 23/10/2024 0 09:25 1.1
Thursday 24/10/2024 0 10:19 1.4
Friday 25/10/2024 0 11:25 1.5
Saturday 26/10/2024 7 12:39 1.6
Sunday 27/10/2024 1.5 13:49 1.5
Monday 28/10/2024 1 14:47 1.4
Tuesday 29/10/2024 4 15:35 1.2
Wednesday 30/10/2024 11 16:17 1 Collection 2 & redeployment
Thursday 31/10/2024 0.5 16:55 0.9
Friday 1/11/2024 0.5 17:30 0.8
Saturday 2/11/2024 8.5 18:05 0.8
Sunday 3/11/2024 0 06:21 0.7
Monday 4/11/2024 0 06:56 0.8
Tuesday 5/11/2024 0 07:32 0.8
Wednesday 6/11/2024 0 08:10 1
Thursday 7/11/2024 0 08:52 1.1
Friday 8/11/2024 0 09:40 1.2
Saturday 9/11/2024 0 10:38 1.3
Sunday 10/11/2024 1.5 11:47 1.4
Monday 11/11/2024 8.5 12:59 1.3
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Tuesday 12/11/2024 0.5 14:06 1.1
Wednesday 13/11/2024 0 15:07 0.9
Thursday 14/11/2024 1 16:03 0.7
Friday 15/11/2024 41 16:55 0.5
Saturday 16/11/2024 0.5 17:44 0.5 still within a month
Sunday 17/11/2024 0 18:31 0.5
Monday 18/11/2024 0 06:51 0.5
Tuesday 19/11/2024 0 07:35 0.7
Wednesday 20/11/2024 2 08:19 0.9
Thursday 21/11/2024 3.5 09:04 1.1
Friday 22/11/2024 0 09:53 13
Saturday 23/11/2024 0.5 10:48 1.5
Sunday 24/11/2024 0 11:52 1.6
Monday 25/11/2024 0 12:57 1.6
Tuesday 26/11/2024 0 13:59 1.5
Wednesday 27/11/2024 0 14:53 1.4 One month of deployment
Thursday 28/11/2024 5.5 15:41 1.2
Friday 29/11/2024 0 16:23 1.1
Saturday 30/11/2024 12.5 17:03 1
Sunday 1/12/2024 5.5 17:42 0.9
Monday 2/12/2024 0 18:21 0.9
Tuesday 3/12/2024 0 06:37 0.8
Wednesday 4/12/2024 0 07:17 0.8
Thursday 5/12/2024 0 07:58 0.9
Friday 6/12/2024 0 08:42 0.9
Saturday 7/12/2024 0 09:29 1
Sunday 8/12/2024 1 10:23 1.1
Monday 9/12/2024 7 11:23 1.2
Tuesday 10/12/2024 0.5 12:28 1.2
Wednesday 11/12/2024 0.5 13:34 1.1
Thursday 12/12/2024 5 14:40 1
Friday 13/12/2024 2 15:41 0.9
Saturday 14/12/2024 0 16:37 0.8
Sunday 15/12/2024 0 17:29 0.7
Monday 16/12/2024 4 18:17 0.7
Tuesday 17/12/2024 0 06:35 0.6
Wednesday 18/12/2024 0 07:19 0.7
Thursday 19/12/2024 0 08:01 0.9
Friday 20/12/2024 0 08:42 1
Saturday 21/12/2024 19.5 09:24 1.2
Sunday 22/12/2024 1 10:07 1.3 WE
Monday 23/12/2024 15 10:56 1.5
Tuesday 24/12/2024 0 11:52 1.5 Day off
Wednesday 25/12/2024 1.5 12:54 1.6
Thursday 26/12/2024 7 13:59 1.6
Friday 27/12/2024 0 14:59 1.5
Saturday 28/12/2024 0 15:51 1.3
Sunday 29/12/2024 0 16:38 1.2
Monday 30/12/2024 1 17:22 1
Tuesday 31/12/2024 0.5 18:05 0.9
Wednesday 1/01/2025 0 06:22 0.7
Thursday 2/01/2025 0 07:03 0.7
Friday 3/01/2025 5.5 07:45 0.7
Saturday 4/01/2025 14 08:29 0.7
Sunday 5/01/2025 5.5 09:14 0.8
Monday 6/01/2025 0 10:03 0.9
Tuesday 7/01/2025 0 10:57 1
Wednesday 8/01/2025 0 11:58 1.1
Thursday 9/01/2025 0 13:05 1.2
Friday 10/01/2025 0 14:16 1.2
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Saturday 11/01/2025 0 15:23 1.1
Sunday 12/01/2025 0 16:23 1
Monday 13/01/2025 0 17:16 0.9
Tuesday 14/01/2025 0 18:04 0.8
Wednesday 15/01/2025 0 06:21 0.7
Thursday 16/01/2025 0 07:02 0.7
Friday 17/01/2025 0 07:40 0.8
Saturday 18/01/2025 0 08:17 0.9
Sunday 19/01/2025 0 08:52 1
Monday 20/01/2025 4 09:28 1.1
Tuesday 21/01/2025 4 10:06 1.3
Wednesday 22/01/2025 3 10:50 1.5 Collection 3 & redeployment
Thursday 23/01/2025 0 11:45 1.6
Friday 24/01/2025 0 12:53 1.7
Saturday 25/01/2025 4 14:10 1.6
Sunday 26/01/2025 18.5 15:18 1.5
Monday 27/01/2025 3 16:13 1.2 still within a month
Tuesday 28/01/2025 0 17:01 1
Wednesday 29/01/2025 0 17:46 0.8
Thursday 30/01/2025 0 18:29 0.6
Friday 31/01/2025 0 06:46 0.5
Saturday 1/02/2025 0 07:28 0.5
Sunday 2/02/2025 0 08:11 0.5
Monday 3/02/2025 0 08:55 0.6
Tuesday 4/02/2025 0 09:42 0.8
Wednesday 5/02/2025 0 10:33 1
Thursday 6/02/2025 0 11:32 1.2
Friday 7/02/2025 0 12:42 1.3
Saturday 8/02/2025 0 13:59 1.4
Sunday 9/02/2025 0 15:10 1.3
Monday 10/02/2025 0 16:11 1.1
Tuesday 11/02/2025 0 17:01 0.9
Wednesday 12/02/2025 0 17:46 0.8
Thursday 13/02/2025 0 06:02 0.7
Friday 14/02/2025 1 06:40 0.7
Saturday 15/02/2025 0 07:15 0.7
Sunday 16/02/2025 0 07:48 0.8
Monday 17/02/2025 0.5 08:20 0.9
Tuesday 18/02/2025 2 08:52 1
Wednesday 19/02/2025 0 09:26 1.2 One month of deployment
Thursday 20/02/2025 6 10:05 1.4
Friday 21/02/2025 0 10:54 1.5
Saturday 22/02/2025 0 11:58 1.7
Sunday 23/02/2025 0 13:22 1.7
Monday 24/02/2025 0 14:43 1.5
Tuesday 25/02/2025 0 15:45 1.2
Wednesday 26/02/2025 0 16:36 0.9
Thursday 27/02/2025 0 17:22 0.7
Friday 28/02/2025 0.5 18:06 0.4
Saturday 1/03/2025 0 18:49 0.3
Sunday 2/03/2025 0 07:08 0.3
Monday 3/03/2025 0 07:51 0.4
Tuesday 4/03/2025 17 08:35 0.5
Wednesday 5/03/2025 0 09:21 0.7
Thursday 6/03/2025 0 10:12 1 Collection 4 & redeployment
Friday 7/03/2025 0 11:12 1.3
Saturday 8/03/2025 0 12:2 1.4
Sunday 9/03/2025 0 13:45 1.5
Monday 10/03/2025 0 14:54 1.3
Tuesday 11/03/2025 0 15:51 1.1
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Wednesday 12/03/2025 1.5 16:39 1
Thursday 13/03/2025 0 17:21 0.8
Friday 14/03/2025 0 17:59 0.7
Saturday 15/03/2025 0 06:14 0.7
Sunday 16/03/2025 0 06:47 0.7
Monday 17/03/2025 8 07:19 0.8
Tuesday 18/03/2025 6.5 07:50 0.9
Wednesday 19/03/2025 14 08:21 1
Thursday 20/03/2025 0 08:55 1.1
Friday 21/03/2025 0 09:34 1.3
Saturday 22/03/2025 0 10:21 1.5
Sunday 23/03/2025 0 11:25 1.6
Monday 24/03/2025 0 12:47 1.6
Tuesday 25/03/2025 0 14:07 1.4
Wednesday 26/03/2025 0 15:11 1.2
Thursday 27/03/2025 0 16:05 0.8
Friday 28/03/2025 0 16:54 0.6
Saturday 29/03/2025 0 17:40 0.3
Sunday 30/03/2025 0 18:25 0.3
Monday 31/03/2025 0 06:46 0.3
Tuesday 1/04/2025 0 07:30 0.4
Wednesday 2/04/2025 0.5 08:16 0.5
Thursday 3/04/2025 13 09:03 0.8 One month of deployment
Friday 4/04/2025 65.5 09:56 1.1
Saturday 5/04/2025 1 10:58 1.3 WE
Sunday 6/04/2025 4.5 11:11 1.5
Monday 7/04/2025 0.5 12:24 1.4
Tuesday 8/04/2025 14 13:29 1.3
Wednesday 9/04/2025 0.5 14:23 1.2
Thursday 10/04/2025 0 15:09 1
Friday 11/04/2025 0 15:50 0.8
Saturday 12/04/2025 0 16:28 0.8
Sunday 13/04/2025 0 17:03 0.7
Monday 14/04/2025 0 17:36 0.7
Tuesday 15/04/2025 0 18:08 0.8
Wednesday 16/04/2025 0.5 06:24 0.9
Thursday 17/04/2025 6.5 06:57 1
Friday 18/04/2025 1.5 07:33 1.1
Saturday 19/04/2025 53.5 08:14 1.3
Sunday 20/04/2025 23.5 09:04 1.4
Monday 21/04/2025 2 10:06 1.5
Tuesday 22/04/2025 2.5 11:20 14
Wednesday 23/04/2025 0.5 12:32 13
Thursday 24/04/2025 0 13:35 1
Friday 25/04/2025 0 14:32 0.8
Saturday 26/04/2025 0 15:24 0.5
Sunday 27/04/2025 11.5 16:13 0.4
Monday 28/04/2025 15 17:01 0.3
Tuesday 29/04/2025 2 17:47 0.4 Late tide
Wednesday 30/04/2025 7.5 06:12 0.5
Thursday 1/05/2025 16 06:59 0.7
Friday 2/05/2025 4 07:49 0.9 WE
Saturday 3/05/2025 0 08:43 1.1
Sunday 4/05/2025 0 09:43 1.3
Monday 5/05/2025 0 10:48 1.4
Tuesday 6/05/2025 0 11:53 1.4
Wednesday 7/05/2025 0 12:52 1.3
Thursday 8/05/2025 2 13:45 1.2
Friday 9/05/2025 28 14:33 1.1
Saturday 10/05/2025 0 15:16 0.9 WE
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Sunday 11/05/2025 0 15:55 0.9
Monday 12/05/2025 0 16:32 0.8
Tuesday 13/05/2025 2.5 17:08 0.8
Wednesday 14/05/2025 1 17:43 0.8
Thursday 15/05/2025 0 18:18 0.9
Friday 16/05/2025 0 06:40 1
Saturday 17/05/2025 0 07:19 1.1
Sunday 18/05/2025 6 08:03 1.2
Monday 19/05/2025 0 08:53 13
Tuesday 20/05/2025 0 09:50 1.3 Collection 5 & redeployment
Wednesday 21/05/2025 0 10:53 1.2
Thursday 22/05/2025 0 11:57 1.1
Friday 23/05/2025 1 12:59 1
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APPENDIX2 CONDITION INDEX DATA

Table A2.5 Condition Index of Farmed Oysters - August 2024

Entire Oysters Empty Shells Shell Volume Comblned Flesh wet welght N

Matakawau MET24AUGUST1 23.35 67.49 44 14 88.8 4.94 6.26

Matakawau MET24AUGUST2 136 57 79 23.2 70.62 47.42 88.3 5.55 7.02

Matakawau MET24AUGUST3 121 53 68 23.31 65.49 42.18 87.3 5.36 7.88

Matakawau Matakawau MET24AUGUST4 133 58 75 23.32 62.95 39.63 88.8 4.44 5.92

Headland Matakawau MET24AUGUST5 159 72 87 23.24 71.74 48.5 87.9 5.87 6.75

Mean 137.80 60.20 77.60 23.28 67.66 44.37 88.22 5.23 6.76

SD 13.81 7.19 6.91 0.06 3.62 3.66 0.64 0.56 0.75

cl 12.10 6.30 6.06 0.05 3.17 3.21 0.56 0.49 0.66

Karaka MET24AUGUST1 131 56 75 23.1 74.66 51.56 88.4 5.98 7.97

Karaka MET24AUGUST2 134 58 76 23.21 87.87 64.66 89.3 6.92 9.10

Karaka MET24AUGUST3 130 55 75 23.44 67.63 44.19 87.8 5.39 7.19

Karaka Karaka MET24AUGUST4 142 59 83 23.42 73.38 49.96 88.5 5.75 6.92

Point Karaka MET24AUGUSTS 144 60 84 22.88 70.4 47.52 89 5.23 6.22

Mean 136.20 57.60 78.60 23.21 74.79 51.58 88.60 5.85 7.48

SD 6.42 2.07 4.51 0.23 7.80 7.82 0.58 0.66 1.10

cl 5.63 1.82 3.95 0.20 6.84 6.86 0.51 0.58 0.97

Te Toro Ramp MET24AUGUST1 151 60 91 23.07 77.38 54.31 88.7 6.14 6.74

Te Toro Ramp MET24AUGUST2 131 51 80 23.43 72.34 48.91 90 4.89 6.11

Te Toro Ramp MET24AUGUST3 131 54 77 23.41 68.15 44.74 89.7 4.61 5.98

Te Toro Boat Te Toro Ramp MET24AUGUST4 130 52 78 23.22 69.25 46.03 90 4.60 5.90

Ramp Te Toro Ramp MET24AUGUST5 133 55 78 23.16 74.87 51.71 88.9 5.74 7.36

Mean 135.20 54.40 80.80 23.26 72.40 49.14 89.46 5.20 6.42

SD 8.90 3.51 5.81 0.16 3.84 3.95 0.62 0.70 0.62

cl 7.80 3.07 5.09 0.14 3.36 3.46 0.54 0.62 0.54

Te Toro Settlement MET24AUGUST1 128 54 74 23.31 65.36 42.05 87.8 5.13 6.93

Te Toro Settlement MET24AUGUST2 152 60 92 23.3 69.43 46.13 88.1 5.49 5.97

Te Toro Te Toro Settlement MET24AUGUST3 136 59 77 23.27 60.82 37.55 87.7 4.62 6.00

Te Toro Settlement MET24AUGUST4 152 60 92 23.33 70.77 47.44 88.7 5.36 5.83

Road Te Toro Settlement MET24AUGUST5 116 53 63 23.19 55.49 32.3 87.2 4.13 6.56
Settlement

Mean 136.80 57.20 79.60 23.28 64.37 41.09 87.90 4.95 6.26

SD 15.59 3.42 12.46 0.05 6.30 6.25 0.55 0.56 0.47

cl 13.67 3.00 10.92 0.05 5.53 5.48 0.48 0.49 0.41

Gordons MET24AUGUST1 133 51 82 23.03 69.43 46.4 91.1 4.13 5.04

Gordons MET24AUGUST2 120 48 72 22.82 65.47 42.65 90.9 3.88 5.39

Gordons MET24AUGUST3 159 66 93 23.09 79.29 56.2 90.2 5.51 5.92

Gordons Gordons MET24AUGUST4 153 63 90 23.09 78.78 55.69 90.7 5.18 5.75

Landing Gordons MET24AUGUSTS 141 62 79 23.02 83.18 60.16 91.5 5.11 6.47

Mean 141.20 58.00 83.20 23.01 75.23 52,22 90.88 4.76 5.72

SD 15.59 7.97 8.47 0.11 7.44 7.35 0.48 0.71 0.54

cl 13.67 6.98 7.42 0.10 6.52 6.45 0.42 0.62 0.48
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Table A2.6 Condition Index of Farmed Oysters - October 2024

Entire Oys- | Empty Shells | Shell Volume Combined Flesh wet Percentage DryWelght Condltlonln-
sre e | S L T e | ey

Matakawau MET240CTOBER1 22.87 62.06 39.19 87.1 5 06 8.15
Matakawau MET240CTOBER2 120 68 52 23.21 59.37 36.16 87.1 4.66 8.97

Matakawau MET240CTOBER3 122 51 71 23.31 64.83 41.52 87.3 5.27 7.43

Matakawau Matakawau MET240CTOBER4 127 49 78 23 69 46 88.1 5.47 7.02
Headland Matakawau MET240CTOBERS 134 59 75 23.38 68.75 45.37 87.7 5.58 7.44
Mean 128.20 60.60 67.60 23.15 64.80 41.65 87.46 5.21 7.80

SD 7.69 11.41 10.60 0.21 4.19 4.15 0.43 0.36 0.77

cl 6.74 10.01 9.29 0.19 3.67 3.64 0.38 0.32 0.68

Karaka MET240CTOBER1 100 42 58 23.35 57.24 33.89 86.8 4.47 7.71

Karaka MET240CTOBER2 112 48 64 23.07 61.75 38.68 88.3 453 7.07

Karaka MET240CTOBER3 119 52 67 23.36 59.6 36.24 89.2 3.91 5.84

Karaka Karaka MET240CTOBER4 103 38 65 23.27 54.02 30.75 89.7 3.17 4.87
Point Karaka MET240CTOBER5 110 46 64 23.14 56.74 33.6 87.6 4.17 6.51
Mean 108.80 45.20 63.60 23.24 57.87 34.63 88.32 4.05 6.40

SD 7.53 5.40 3.36 0.13 2.94 2.99 1.17 0.55 1.10

cl 6.60 4.74 2.95 0.11 2.58 2.62 1.03 0.48 0.96

Te Toro Ramp MET240CTOBER1 126 51 75 23.03 64.38 41.35 88.3 4.84 6.45

Te Toro Ramp MET240CTOBER2 114 41 73 23.32 58.78 35.46 88.5 4.08 5.59

Te Toro Ramp MET240CTOBER3 118 50 68 23.15 61.31 38.16 87.2 4.88 7.18

Te Toro Boat Te Toro Ramp MET240CTOBER4 110 44 66 23.12 61.61 38.49 88.3 4.50 6.82
Ramp Te Toro Ramp MET240CTOBER5 117 47 70 23.5 57.75 34.25 87.2 4.38 6.26
Mean 117.00 46.60 70.40 23.22 60.77 37.54 87.90 4.54 6.46

SD 5.92 4.16 3.65 0.19 2.60 2.78 0.64 0.33 0.60

cl 5.19 3.65 3.20 0.16 2.28 2.44 0.56 0.29 0.53

Te Toro Settlement MET240CTOBER1 128 58 70 23.1 69.77 46.67 89.4 4.95 7.07

Te Toro Settlement MET240CTOBER2 142 60 82 23.21 72.49 49.28 89.7 5.08 6.19

Te Toro Te Toro Settlement MET240CTOBER3 130 53 77 23.31 70.69 47.38 89.7 4.88 6.34
Te Toro Settlement MET240CTOBER4 144 58 86 23.09 74.84 51.75 88.1 6.16 7.16

Road Te Toro Settlement MET240CTOBER5 124 48 76 23.34 69.72 46.38 89.4 4.92 6.47
Settlement Mean 133.60 55.40 78.20 23.21 71.50 48.29 89.26 5.20 6.64
SD 8.88 4.88 6.10 0.12 2.18 2.24 0.67 0.54 0.44

Cl 7.78 4.28 5.35 0.10 1.91 1.96 0.58 0.48 0.39

Gordons MET240CTOBER1 119 40 79 23.26 62.69 39.43 90.4 3.79 4.79

Gordons MET240CTOBER2 135 70 65 22.9 60.37 37.47 90.4 3.60 5.53

Gordons MET240CTOBER3 121 36 85 23.12 55.22 32.1 90.2 3.15 3.70

Gordons Gordons MET240CTOBER4 104 45 59 23.37 48.38 25.01 90.1 2.48 4.20
Landing Gordons MET240CTOBER5 124 51 73 23.06 56.73 33.67 90.2 3.30 4.52
Mean 120.60 48.40 72.20 23.14 56.68 33.54 90.26 3.26 4.55

SD 11.15 13.32 10.45 0.18 5.49 5.59 0.13 0.50 0.68

cl 9.77 11.67 9.16 0.16 4.82 4.90 0.12 0.44 0.60

Job Number: 67321

46

Date of Issue: 1 September 2025




Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *is

A Babbage Company

Table A2.7

Condition Index of Farmed Oyster - January 2025

Replicate Entire Empty Shells | Shell Volume Jar Weight (g) Combined Flesh wet Percentage DryWelght Condition
P Oysters(ml) (ml) (ml) ght(g weight (g) weight (g) Moisture Index

Matakawau MET25JANUARY1 22.9 78.77 55.87 89.3 5 98 4.86
Matakawau MET25JANUARY2 212 84 128 23.08 86.58 63.5 90.9 5.78 4.51
Matakawau MET25JANUARY3 200 78 122 23.28 79.48 56.2 90.1 5.56 4.56
Matakawau Matakawau MET25JANUARY4 202 76 126 23.12 80.17 57.05 90.4 5.48 4.35
Headland Matakawau MET25JANUARY5 207 85 122 23.13 92.1 68.97 91.3 6.00 4.92
Mean 202.80 78.60 124.20 23.10 83.42 60.32 90.40 5.76 4.64
SD 7.19 6.15 2.68 0.14 5.77 5.75 0.77 0.24 0.24
cl 6.30 5.39 2.35 0.12 5.06 5.04 0.67 0.21 0.21
Karaka MET25JANUARY1 . . . - - - - - -
Karaka MET25JANUARY2 - - - - - - - - -
Karaka MET25JANUARY3 - - - - - - - - -
. Karaka MET25JANUARY4 ) ) ) - - - - - -
Karaka Point Karaka MET25JANUARY5 ) ) ) p - - - - -
Mean - - - - - - - - -
SD - - - - - - - - -
cl - - - - - - - - -
Te Toro Ramp MET25JANUARY1 - - - - - - - - -
Te Toro Ramp MET25JANUARY2 - - - - - - - - -
Te Toro Ramp MET25JANUARY3 - - - - - - - - -
Te Toro Boat Te Toro Ramp MET25JANUARY4 - - - - - - - - -
Ramp Te Toro Ramp MET25JANUARY5 - - - - - - - - -
Mean - - - - - - - - -
SD - - - - - - - - -
cl - - - - - - - - -
Te Toro Settlement MET25JANUARY1 182 74 108 23.27 88.36 65.09 87.9 7.88 7.29
Te Toro Settlement MET25JANUARY2 184 67 117 23.34 88.41 65.07 90.3 6.31 5.39
Te Toro Settlement MET25JANUARY3 170 70 100 22.82 77.74 54.92 89.4 5.82 5.82
Te Toro Road Te Toro Settlement MET25JANUARY4 172 68 104 23.48 75.68 52.2 89.3 5.59 5.37
Settlement Te Toro Settlement MET25JANUARY5 174 53 121 23.36 85.36 62 87 8.06 6.66
Mean 176.40 66.40 110.00 23.25 83.11 59.86 88.78 6.73 6.11
SD 6.23 7.96 8.80 0.25 6.02 5.96 1.31 1.16 0.84
cl 5.46 6.97 7.72 0.22 5.27 5.23 1.15 1.02 0.74
Gordons MET25JANUARY1 159 65 94 22.93 63.42 40.49 90.3 3.93 4.18
Gordons MET25JANUARY2 150 58 92 23.26 68.32 45.06 90.6 4.24 4.60
Gordons MET25JANUARY3 214 90 124 23.31 79.18 55.87 91.2 4.92 3.96
Gordons Gordons MET25JANUARY4 180 84 96 23.52 81.43 57.91 93 4.05 4.22
Landing Gordons MET25JANUARY5 209 86 123 23.26 78.83 55.57 91.1 4.95 4.02
Mean 182.40 76.60 105.80 23.26 74.24 50.98 91.24 4.42 4.20
SD 28.76 14.17 16.22 0.21 7.89 7.72 1.05 0.48 0.25
cl 25.21 12.42 14.22 0.19 6.92 6.76 0.92 0.42 0.22
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Table A2.8 Condition Index of Farmed Oysters - March 2025

Replicate Entire Empty Shells | Shell Volume Jar Weight (g) Combined Flesh wet Percentage DryWelght Condition
P Oysters (ml) (ml) (ml) ght(g weight (g) weight (g) Moisture Index

Matakawau MET25MARCH1 23.34 92.1 68.76 91.2 e 05 5.71
Matakawau MET25MARCH2 186 84 102 23.49 88.75 65.26 90.6 6.13 6.01
Matakawau MET25MARCH3 180 74 106 23.31 83.55 60.24 90.5 5.72 5.40
Matakawau Matakawau MET25MARCH4 205 92 113 23.34 88.92 65.58 89.1 7.15 6.33
Headland Matakawau MET25MARCH5 180 66 114 23.26 86.43 63.17 90.5 6.00 5.26
Mean 187.20 79.00 108.20 23.35 87.95 64.60 90.38 6.21 5.74
SD 10.33 9.85 5.12 0.09 3.18 3.15 0.77 0.55 0.44
cl 9.05 8.63 4.49 0.08 2.79 2.76 0.68 0.48 0.38
Karaka MET25MARCH1 164 71 93 23.35 91.17 67.82 92.7 4.95 5.32
Karaka MET25MARCH2 143 57 86 22.95 74.53 51.58 92.3 3.97 4.62
Karaka MET25MARCH3 154 60 94 23.3 72.67 49.37 92.4 3.75 3.99
. Karaka MET25MARCH4 163 72 91 23.29 77.09 53.8 92.1 4.25 4.67
Karaka Point
Karaka MET25MARCH5 161 62 99 23.34 82.9 59.56 92.2 4.65 4.69
Mean 157.00 64.40 92.60 23.25 79.67 56.43 92.34 4.31 4.66
SD 8.75 6.73 4.72 0.17 7.50 7.41 0.23 0.49 0.47
cl 7.67 5.90 4.14 0.15 6.57 6.50 0.20 0.43 0.41
Te Toro Ramp MET25MARCH1 166 66 100 23.18 73.48 50.3 91.8 4.12 4.12
Te Toro Ramp MET25MARCH2 150 67 83 23.52 72.81 49.29 91.9 3.99 481
Te Toro Ramp MET25MARCH3 152 66 86 23.15 65.15 42 91.7 3.49 4.05
Te Toro Boat Te Toro Ramp MET25MARCH4 146 58 88 23.21 64.79 41.58 91.1 3.70 4.21
Ramp Te Toro Ramp MET25MARCH5 171 78 93 23.39 60.9 37.51 90.4 3.60 3.87
Mean 157.00 67.00 90.00 23.29 67.43 44.14 91.38 3.78 4.21
SD 10.86 7.14 6.67 0.16 5.49 5.47 0.63 0.27 0.36
cl 9.52 6.26 5.85 0.14 4.81 4.79 0.55 0.24 0.31
Te Toro Settlement MET25MARCH1 128 54 74 23.31 65.36 42.05 87.8 5.13 6.93
Te Toro Settlement MET25MARCH2 152 60 92 23.3 69.43 46.13 88.1 5.49 5.97
Te Toro Settlement MET25MARCH3 136 59 77 23.27 60.82 37.55 87.7 4.62 6.00
Te Toro Road Te Toro Settlement MET25MARCH4 152 60 92 23.33 70.77 47.44 88.7 5.36 5.83
Settlement Te Toro Settlement MET25MARCH5 116 53 63 23.19 55.49 32.3 87.2 4.13 6.56
Mean 136.80 57.20 79.60 23.28 64.37 41.09 87.90 4.95 6.26
SD 15.59 3.42 12.46 0.05 6.30 6.25 0.55 0.56 0.47
cl 13.67 3.00 10.92 0.05 5.53 5.48 0.48 0.49 0.41
Gordons MET25MARCH1 176 67 109 23.34 91.45 68.11 92.9 484 4.44
Gordons MET25MARCH2 175 76 99 23.36 76.75 53.39 93.7 3.36 3.40
Gordons MET25MARCH3 150 62 88 23.32 82.2 58.88 93 4.12 4.68
Gordons Gordons MET25MARCH4 165 72 93 23.19 88.45 65.26 92.7 4.76 5.12
Landing Gordons MET25MARCH5 188 87 101 23.26 89.41 66.15 92.8 476 4.72
Mean 170.80 72.80 98.00 23.29 85.65 62.36 93.02 4.37 4.47
SD 14.20 9.52 8.00 0.07 6.06 6.09 0.40 0.63 0.65
cl 12.45 8.35 7.01 0.06 5.31 5.34 0.35 0.55 0.57
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Table A 2.9 Condition Index of Farmed Oysters - May 2025

Replicate Entire Shell Volume Jar Weight (g) Combined Flesh wet Percentage DryWelght Condition
P Oysters (ml) (ml) ght(g weight (g) weight (g) Moisture Index

Matakawau MET25MAY1 22.89 81.36 58.47 89.5 e 14 6.14

Matakawau MET25MAY2 186 75 111 22.98 78.06 55.08 89.5 5.78 5.21

Matakawau MET25MAY3 166 76 90 23.26 69.93 46.67 91 4.20 4.67

Matakawau Matakawau MET25MAY4 167 72 95 22.99 74.41 51.42 89.8 5.24 5.52

Headland Matakawau MET25MAY5 178 71 107 23.15 72.88 49.73 89.1 5.42 5.07

Mean 173.00 72.40 100.60 23.05 75.33 52.27 89.78 5.36 5.32

SD 8.72 3.21 8.56 0.15 4.47 4.61 0.73 0.73 0.55

cl 7.64 2.81 7.50 0.13 3.92 4.04 0.64 0.64 0.48

Karaka MET25MAY1 139 58 81 23.19 56.46 33.27 88.9 3.69 4.56

Karaka MET25MAY2 134 60 74 23.3 57.41 34.11 89.9 3.45 4.66

Karaka MET25MAY3 168 78 90 23.28 62.03 38.75 87.5 4.84 5.38

Karaka Karaka MET25MAY4 172 75 97 23.28 66.92 43.64 88.7 4.93 5.08

Point Karaka MET25MAY5 160 75 85 23.18 60.63 37.45 89.1 4.08 4.80

Mean 154.60 69.20 85.40 23.25 60.69 37.44 88.82 4.20 4.90

SD 17.17 9.42 8.73 0.06 4.16 4.14 0.87 0.67 0.34

cl 15.05 8.26 7.66 0.05 3.65 3.63 0.76 0.59 0.29

Te Toro Ramp MET25MAY1 185 80 105 22.95 68.59 45.64 89.6 475 452

Te Toro Ramp MET25MAY2 169 79 90 23.08 66.51 43.43 88.9 4.82 5.36

Te Toro Ramp MET25MAY3 156 66 90 23.15 69.57 46.42 88 5.57 6.19

Te Toro Boat Te Toro Ramp MET25MAY4 154 64 90 23 67.66 44.66 87.1 5.76 6.40

Ramp Te Toro Ramp MET25MAY5 176 70 106 22.96 62.96 40 88.2 4.72 4.45

Mean 168.00 71.80 96.20 23.03 67.06 44.03 88.36 5.12 5.38

SD 13.17 7.36 8.50 0.09 2.56 2.52 0.94 0.50 0.91

cl 11.55 6.45 7.45 0.07 2.24 2.20 0.83 0.44 0.80

Te Toro Settlement MET25MAY1 174 78 96 23.18 71.35 48.17 89.7 4.96 5.17

Te Toro Settlement MET25MAY2 181 74 107 23.27 72.05 48.78 88.8 5.46 5.11

Te Toro Te Toro Settlement MET25MAY3 156 80 76 23.22 72.95 49.73 89.3 5.32 7.00

Te Toro Settlement MET25MAY4 152 65 87 23.07 70.5 47.43 92.2 3.70 4.25

Road Te Toro Settlement MET25MAY5 182 71 111 23 70.34 47.34 91.2 4.17 3.75
Settlement

Mean 169.00 73.60 95.40 23.15 71.44 48.29 90.24 4.72 5.06

SD 14.11 5.94 14.36 0.11 1.09 1.00 1.42 0.76 1.24

cl 12.37 5.21 12.59 0.10 0.96 0.87 1.24 0.67 1.09

Gordons MET25MAY1 197 82 115 22.99 65.45 42.46 93.5 2.76 2.40

Gordons MET25MAY2 184 74 110 22.9 58.93 36.03 92.4 2.74 2.49

Gordons MET25MAY3 164 60 104 22.98 61.03 38.05 93 2.66 2.56

Gordons Gordons MET25MAY4 184 76 108 23.12 63.09 39.97 92.5 3.00 2.78

Landing Gordons MET25MAY5 156 65 91 23.18 54.16 30.98 92.9 2.20 2.42

Mean 177.00 71.40 105.60 23.03 60.53 37.50 92.86 2.67 2.53

SD 16.64 8.82 9.07 0.11 4.31 4.35 0.44 0.29 0.15

cl 14.59 7.73 7.95 0.10 3.77 3.81 0.39 0.26 0.13
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APPENDIX3 CONTAMINANT DATA IN FARMED OYSTERS

Table A3.10 Raw Data Metals (mg/kg dry weight) - August 2024

“ Sample ID Copper Lead m
. Guidelines | —““m

Matakawau MET24AUGUST1 370 0.30 1200

Matakawau MET24AUGUST2 14 360 0.32 1300

Matakawau MET24AUGUST3 14 440 0.34 1600

Matakawau Headland Matakawau MET24AUGUST4 14 440 0.34 1600

Matakawau MET24AUGUST5 13 330 0.30 1200

Mean 13.80 388.00 0.32 1380

SD 0.45 49.70 0.02 204.94

Cl 0.39 43.56 0.02 179.64

Karaka MET24AUGUST1 12 310 0.34 1000

Karaka MET24AUGUST2 14 270 0.53 1100

Karaka MET24AUGUST3 14 320 0.50 1200

Karaka Point Karaka MET24AUGUST4 13 350 0.32 1200

Karaka MET24AUGUSTS 14 340 0.55 1200

Mean 13.40 318.00 0.45 1140

SD 0.89 31.14 0.11 89.44

Cl 0.78 27.30 0.10 78.40

Te Toro Ramp MET24AUGUST1 13 300 0.24 1200

Te Toro Ramp MET24AUGUST2 12 340 0.28 1100

Te Toro Ramp MET24AUGUST3 13 400 0.30 1500

Te Toro Ramp MET24AUGUST4 13 400 0.32 1300

Te Toro Boat Ramp

Te Toro Ramp MET24AUGUST5 13 350 0.27 1200

Mean 12.80 358.00 0.28 1260

SD 0.45 42.66 0.03 151.66

Cl 0.39 37.39 0.03 132.93

Te Toro Settlement MET24AUGUST1 14 330 0.31 1200

Te Toro Settlement MET24AUGUST2 13 320 0.34 1100

Te Toro Settlement MET24AUGUST3 13 370 0.28 1300

Te Toro Road Te Toro Settlement MET24AUGUST4 13 320 0.23 1200

Settlement Te Toro Settlement MET24AUGUST5 12 370 0.29 1200

Mean 13.00 342.00 0.29 1200

SD 0.71 25.88 0.04 70.71

Cl 0.62 22.69 0.04 61.98

Gordons MET24AUGUST1 13 470 0.24 1600

Gordons MET24AUGUST2 13 320 0.20 1100

Gordons MET24AUGUST3 12 410 0.20 1400

Gordons Landing Gordons MET24AUGUST4 12 330 0.21 1200

Gordons MET24AUGUSTS 11 330 0.20 1100

Mean 12.20 372.00 0.21 1280

SD 0.84 65.73 0.02 216.79

Cl 0.73 57.61 0.02 190.03
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Table A3.11 Raw Data Metals (mg/kg dry weight) - October 2024

“MM
______ cuidetnes |} ] 3¢ | 50 | 150

Matakawau MET240CTOBER1 0.17 1700
Matakawau MET240CTOBER2 15 120 0.21 1400
Matakawau MET240CTOBER3 13 340 0.26 1200
Matakawau Headland Matakawau MET240CTOBER4 14 360 0.39 1500
Matakawau MET240CTOBER5 14 130 0.21 1600
Mean 13.80 220 0.25 1480
SD 0.84 119.37 0.09 192.35
Cl 0.73 104.64 0.07 168.61
Karaka MET240CTOBER1 14 310 0.38 1300
Karaka MET240CTOBER2 11 290 0.30 1400
Karaka MET240CTOBER3 11 420 0.33 1900
Karaka Point Karaka MET240CTOBER4 11 280 0.35 1400
Karaka MET240CTOBER5S 13 330 0.32 1600
Mean 12 326 0.34 1520
SD 141 55.95 0.03 238.75
Cl 1.24 49.04 0.03 209.27
Te Toro Ramp MET240CTOBER1 13 310 0.22 1200
Te Toro Ramp MET240CTOBER2 12 350 0.23 1400
Te Toro Ramp MET240CTOBER3 11 250 0.25 1100
Te Toro Ramp MET240CTOBER4 14 350 0.24 1600
Te Toro Boat Ramp
Te Toro Ramp MET240CTOBERS 13 370 0.22 1700
Mean 12.60 326 0.23 1400
SD 1.14 47.75 0.01 254.95
Cl 1.00 41.85 0.01 223.47
Te Toro Settlement MET240CTOBER1 11 360 0.22 1200
Te Toro Settlement MET240CTOBER2 12 250 0.22 1400
Te Toro Settlement MET240CTOBER3 11 360 0.24 1600
Te Toro Road Settle- Te Toro Settlement MET240CTOBER4 13 240 0.22 1300
ment Te Toro Settlement MET240CTOBER5 12 400 0.22 1600
Mean 11.80 322 0.22 1420
SD 0.84 72.25 0.01 178.89
Cl 0.73 63.33 0.01 156.80
Gordons MET240CTOBER1 13 470 0.27 1500
Gordons MET240CTOBER2 13 480 0.28 1800
Gordons MET240CTOBER3 12 520 0.27 1800
Gordons Landing Gordons MET240CTOBER4 11 610 0.28 1900
Gordons MET240CTOBERS 12 500 0.24 1800
Mean 12.20 516.00 0.27 1760
SD 0.84 55.95 0.02 151.66
Cl 0.73 49.04 0.01 132.93
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Table A3.12 Raw Data Metals (mg/kg dry weight) - January 2025

| samplen | Arsenic | Copper | lead | zinc
m—““—

Matakawau MET25JANUARY1 0.23 1400
Matakawau MET25JANUARY2 12 320 0.36 1400
Matakawau MET25JANUARY3 13 330 0.31 1600
Matakawau Headland Matakawau MET25JANUARY4 13 380 0.33 1600
Matakawau MET25JANUARY5 14 410 0.30 1900
Mean 12.20 346 0.31 1580
SD 1.92 48.27 0.05 204.94
Cl 1.69 42.31 0.04 179.64
Karaka MET25JANUARY1 - - - -
Karaka MET25JANUARY2 - - - -
Karaka MET25JANUARY3 - - - -
Karaka Point Karaka MET25JANUARY4 - - - -
Karaka MET25JANUARY5 - - - -
Mean - - - -
SD - - - -
Cl - - - -
Te Toro Ramp MET25JANUARY1 - - - -
Te Toro Ramp MET25JANUARY2 - - - -
Te Toro Ramp MET25JANUARY3 - - - -
Te Toro Ramp MET25JANUARY4 - - - -
Te Toro Boat Ramp
Te Toro Ramp MET25JANUARY5 S - - -
Mean - - - -
SD - - - -
Cl - - - -
Te Toro Settlement MET25JANUARY 1 15 220 0.19 940
Te Toro Settlement MET25JANUARY2 11 370 0.21 1600
Te Toro Settlement MET25JANUARY3 14 350 0.24 1500
Te Toro Road 5 S aent Te Toro Settlement MET25JANUARY4 14 440 0.25 1900
Te Toro Settlement MET25JANUARY5 15 280 0.19 1100
Mean 13.80 332 0.22 1408
SD 1.64 84.68 0.03 387.71
Cl 1.44 74.22 0.02 339.84
Gordons MET25JANUARY1 12 410 0.22 2000
Gordons MET25JANUARY2 12 360 0.21 1500
Gordons MET25JANUARY3 12 510 0.21 2000
Gordons Landing Gordons MET25JANUARY4 11 540 0.26 2300
Gordons MET25JANUARY5 12 500 0.19 2000
Mean 11.80 464 0.22 1960
SD 0.45 75.70 0.03 288.10
Cl 0.39 66.35 0.02 252.53
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Table A3.13 Raw Data Metals (mg/kg dry weight) - March 2025

| Arsenic
]
11

5

T
280

" ane

Matakawau MET25MARCH1 0.24 1500
Matakawau MET25MARCH2 12 290 0.29 1800
Matakawau MET25MARCH3 11 300 0.28 1600
Matakawau Headland Matakawau MET25MARCH4 11 240 0.32 1300
Matakawau MET25MARCH5 14 320 0.32 1800
Mean 11.80 286 0.29 1600
SD 1.30 29.66 0.03 212.13
Cl 1.14 26.00 0.03 185.94
Karaka MET25MARCH1 11 490 0.20 1800
Karaka MET25MARCH2 11 640 0.35 2200
Karaka MET25MARCH3 10 540 0.32 1900
Karaka Point Karaka MET25MARCH4 12 520 0.25 1700
Karaka MET25MARCH5 10 430 0.24 1700
Mean 10.80 524 0.27 1860
SD 0.84 77.01 0.06 207.36
Cl 0.73 67.50 0.05 181.76
Te Toro Ramp MET25MARCH1 11 500 0.34 1700
Te Toro Ramp MET25MARCH2 11 540 0.38 1800
Te Toro Ramp MET25MARCH3 12 500 0.35 1700
Te Toro Ramp MET25MARCH4 11 460 0.4 1600
Te Toro Boat Ramp
Te Toro Ramp MET25MARCH5 11 680 0.43 2600
Mean 11.20 536 0.38 1880
SD 0.45 85.32 0.04 408.66
Cl 0.39 74.79 0.03 358.20
Te Toro Settlement MET25MARCH1 9.8 430 0.23 2200
Te Toro Settlement MET25MARCH2 11 630 0.19 2900
Te Toro Settlement MET25MARCHS3 10 430 0.18 2000
Te Toro Road Te Toro Settlement MET25MARCH4 9.9 360 0.19 1900
Settlement Te Toro Settlement MET25MARCH5 11 590 0.19 2600
Mean 10.34 488 0.20 2320
SD 0.61 115.84 0.02 420.71
Cl 0.53 101.54 0.02 368.77
Gordons MET25MARCH1 10 740 0.21 2800
Gordons MET25MARCH2 14 410 0.25 1900
Gordons MET25MARCH3 11 490 0.29 2500
Gordons Landing Gordons MET25MARCH4 13 420 0.22 2200
Gordons MET25MARCH5 12 450 0.24 2400
Mean 12.00 502 0.24 2360
SD 1.58 136.64 0.03 336.15
Cl 1.39 119.77 0.03 294.65
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Table A 3.14 Raw Data Metals (mg/kg dry weight) - May 2025

16

w0

280

" zne |

Matakawau MET25MAY1 0.33 1100
Matakawau MET25MAY2 13 340 0.31 1200
Matakawau MET25MAY3 15 450 0.34 1800
Matakawau Headland Matakawau MET25MAY4 16 410 0.34 1400
Matakawau MET25MAY5 16 390 0.37 1600
Mean 15.20 374 0.34 1420
SD 1.30 65.80 0.02 286.36
Cl 1.14 57.68 0.02 251.00
Karaka MET25MAY1 15 510 0.27 2000
Karaka MET25MAY2 14 560 0.29 2400
Karaka MET25MAY3 15 310 0.27 1800
Karaka Point Karaka MET25MAY4 14 400 0.27 1700
Karaka MET25MAY5 14 580 0.28 2300
Mean 14.40 472 0.28 2040
SD 0.55 114.32 0.01 304.96
Cl 0.48 100.21 0.01 267.31
Te Toro Ramp MET25MAY1 14 410 0.28 1900
Te Toro Ramp MET25MAY2 14 350 0.27 1400
Te Toro Ramp MET25MAY3 14 310 0.25 1300
Te Toro Ramp MET25MAY4 15 320 0.25 1500
Te Toro Boat Ramp
Te Toro Ramp MET25MAY5 15 420 0.27 1900
Mean 14.40 362 0.26 1600
SD 0.55 50.70 0.01 282.84
Cl 0.48 44.44 0.01 247.92
Te Toro Settlement MET25MAY1 16 410 0.29 1600
Te Toro Settlement MET25MAY2 16 410 0.26 1500
Te Toro Settlement MET25MAY3 16 470 0.32 1600
Te Toro Road S SRment Te Toro Settlement MET25MAY4 14 540 0.25 2100
Te Toro Settlement MET25MAY5 15 520 0.28 1700
Mean 15.40 470 0.28 1700
SD 0.89 60.42 0.03 234.52
Cl 0.78 52.96 0.02 205.57
Gordons MET25MAY1 16 770 0.31 2700
Gordons MET25MAY2 18 1000 0.36 3100
Gordons MET25MAY3 16 950 0.35 2700
Gordons Landing Gordons MET25MAY4 17 900 0.32 2800
Gordons MET25MAY5 17 1100 0.35 3300
Mean 16.80 944 0.34 2920
SD 0.84 122.19 0.02 268.33
Cl 0.73 107.10 0.02 235.20
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Table A3.15 Raw Data PAH (ng/g dry weight) - August 2024

- @ 8 Q : ()
: : e | ¢ | g |Ez|a £, | B de| §
= = @ = = + o = - £ - S =
Sample ID = = g | S = SE| 2 23 = g5 | £
c c = N N N S N S = S B =
3 3 E | § § §5 | & 25| 3 2T | =
< < = ) ) @ S =) o s [ £ 6 =
Matakawau PAH24AUGUSTL |  <1.0 <1.0 <1.0 1.3 <2.0 <2.0 <4.0 <1.0 <4.0 2.2 2.2 <4.0 7.4 8.5 15
Matakawau PAH24AUGUST2 1 <1.0 1 <1.0 <2.0 <2.0 <4.0 <1.0 <4.0 2.3 2.2 <4.0 9.1 8.2 16
Matakawau PAH24AUGUST3 | <1.0 <1.0 1.9 1.8 <2.0 <2.0 <4.0 <1.0 <4.0 2.9 3.1 <4.0 8.6 12.6 1.9
Matakawau PAH24AUGUST4 | <1.0 <1.0 13 17 <2.0 <2.0 <4.0 1 <4.0 2.5 2.5 <4.0 8.4 10.7 1.8
Matakawau Headland Matakawau PAH24AUGUSTS | <1.0 <1.0 1 1.8 <2.0 <2.0 <4.0 1.2 <4.0 2.2 2.3 <4.0 8.8 8.9 16
Mean | 0.20 0.00 1.04 1.32 0.00 0.00 0.00 0.4 0.00 2.42 2.46 0.00 8.46 9.78 1.68
sD | 0.5 0.00 0.69 0.77 0.00 0.00 0.00 0.61 0.00 0.29 0.38 0.00 0.65 1.85 0.16
cl | o039 0.00 0.60 0.67 0.00 0.00 0.00 0.53 0.00 0.26 0.33 0.00 0.57 1.62 0.14
Karaka PAH24AUGUST1 1.4 <1.0 1.2 15 <2.0 <2.0 <4.0 <1.0 <4.0 2 2.7 <4.0 9.6 10.7 1.4
Karaka PAH24AUGUST2 1 <1.0 13 <1.0 <2.0 <2.0 <4.0 <1.0 <4.0 2.5 2.3 <4.0 8.3 9.5 16
Karaka PAH24AUGUST3 | <1.0 <1.0 1.1 1.8 <2.0 <2.0 <4.0 <1.0 <4.0 2.4 2 <4.0 10.1 7.2 13
Karaka Point Karaka PAH24AUGUST4 1 <1.0 14 17 <2.0 <2.0 <4.0 1 <4.0 2.9 2.5 <4.0 9.5 11.8 1.9
arakaFoin Karaka PAH24AUGUSTS 2 <1.0 1.4 16 <2.0 <2.0 <4.0 <1.0 <4.0 2.6 2.4 <4.0 9 10.2 2
Mean | 1.08 0.00 1.28 1.32 0.00 0.00 0.00 0.20 0.00 2.48 2.38 0.00 9.30 9.88 1.64
sD | 073 0.00 0.13 0.75 0.00 0.00 0.00 0.45 0.00 0.33 0.26 0.00 0.68 1.72 0.30
cl | o064 0.00 0.11 0.65 0.00 0.00 0.00 0.39 0.00 0.29 0.23 0.00 0.60 1.50 0.27
Te Toro Ramp PAH24AUGUST1 15 <1.0 13 1.9 <2.0 <2.0 <4.0 <1.0 <4.0 2.9 2.2 <4.0 9 11.3 2.2
Te Toro Ramp PAH24AUGUST2 1.8 <1.0 1 2.2 <2.0 <2.0 <4.0 <1.0 <4.0 2.2 2.2 <4.0 10.1 9 17
Te Toro Ramp PAH24AUGUST3 1.4 <1.0 1.7 2 <2.0 <2.0 <4.0 <1.0 <4.0 2.9 2.7 <4.0 9.3 13.3 2.4
Te Toro Ramp PAH24AUGUST4 13 <1.0 <1.0 16 <2.0 <2.0 <4.0 <1.0 <4.0 25 1.9 <4.0 8.5 8.7 1.9
Te Toro Boat Ramp Te Toro Ramp PAH24AUGUSTS | <1.0 <1.0 1.4 16 <2.0 <2.0 <4.0 1 <4.0 3.2 2.5 <4.0 9.9 12.1 2.3
Mean | 1.20 0.00 1.08 1.86 0.00 0.00 0.00 0.20 0.00 2.74 2.30 0.00 9.36 10.88 2.10
sD | 0.70 0.00 0.65 0.26 0.00 0.00 0.00 0.45 0.00 0.39 0.31 0.00 0.65 1.99 0.29
cl | o061 0.00 0.57 0.23 0.00 0.00 0.00 0.39 0.00 0.34 0.27 0.00 0.57 1.74 0.26
Te Toro Settlement PAH24AUGUST1 13 <1.0 16 17 <2.0 <2.0 <4.0 1 <4.0 2.8 2.9 <4.0 96 14 2.1
Te Toro Settlement PAH24AUGUST2 1.1 <1.0 <1.0 14 <2.0 <2.0 <4.0 <1.0 <4.0 2.1 17 <4.0 8.9 7.1 15
Te Toro Settlement PAH24AUGUST3 12 <1.0 <1.0 16 <2.0 <2.0 <4.0 <1.0 <4.0 2.1 15 <4.0 96 5.7 14
Te Toro Road Te Toro Settlement PAH24AUGUST4 | <1.0 <1.0 <1.0 13 <2.0 <2.0 <4.0 <1.0 <4.0 25 17 <4.0 10.2 6.2 15
Settlement Te Toro Settlement PAH24AUGUSTS 1.2 <1.0 1.1 1.6 <2.0 <2.0 <4.0 <1.0 <4.0 2.2 2.2 <4.0 9.4 10.1 1.5
Mean | 0.96 0.00 0.54 1.52 0.00 0.00 0.00 0.20 0.00 2.34 2.00 0.00 9.54 8.62 1.60
SD | 054 0.00 0.76 0.16 0.00 0.00 0.00 0.45 0.00 0.30 0.57 0.00 0.47 3.46 0.28
cl | o047 0.00 0.67 0.14 0.00 0.00 0.00 0.39 0.00 0.27 0.50 0.00 0.41 3.03 0.25
Gordons PAH24AUGUSTL |  <1.0 <1.0 <1.0 15 <2.0 <2.0 <4.0 12 <4.0 33 1.9 <4.0 10.1 8.1 2.1
Gordons PAH24AUGUST2 13 <1.0 <1.0 <1.0 <2.0 <2.0 <4.0 <1.0 <4.0 2.3 17 <4.0 9.4 7.6 16
Gordons PAH24AUGUST3 13 <1.0 <1.0 14 <2.0 <2.0 <4.0 <1.0 <4.0 2.5 18 <4.0 10 8.2 1.9
. Gordons PAH24AUGUST4 11 <1.0 16 2.4 <2.0 36 <4.0 3.6 <4.0 3 2.4 <4.0 9.1 116 2.9
Gordons Landing Gordons PAH24AUGUST5 | <1.0 <1.0 11 1.4 <2.0 <2.0 <4.0 <1.0 <4.0 2.2 18 <4.0 9.4 7.7 19
Mean | 0.74 0.00 0.54 1.34 0.00 0.72 0.00 0.96 0.00 2.66 1.92 0.00 9.60 8.64 2.08
sD | o0.68 0.00 0.76 0.86 0.00 1.61 0.00 1.56 0.00 0.47 0.28 0.00 0.43 1.67 0.49
cl | o060 0.00 0.67 0.75 0.00 1.41 0.00 1.37 0.00 0.41 0.24 0.00 0.38 1.47 0.43
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Table A3.16 Raw Data PAH (ng/g dry weight) - October 2024

Sample ID

Acenaphthene

Anthracene

Benzo(a)an-
thracene

Benzo(a)py-
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oranthene

Benzo(ghi)pery

Dibenzo(ah)an
thracene

Fluoranthene

Fluorene

Indeno(1-2-3-
c-d)pyrene

Naphthalene

Phenanthrene

Matakawau PAH240CTOBER1 0.33 0.49 1.82 0.46 0.32 0.4 <1 0.74 <1 2.58 1.45 <1 2.23 6.8 2.87
Matakawau PAH240CTOBER2 0.45 0.35 1.2 0.43 0.32 0.47 <1 0.82 <1 2.96 1.72 <1 2.68 8.16 3.42

Matakawau PAH240CTOBER3 0.36 0.31 1.24 0.84 0.33 0.23 <1 0.64 <1 1.58 1.25 <1 2.58 4.79 1.55

Matakawau PAH240CTOBER4 0.28 0.14 0.28 0.27 <1 0.19 <1 0.46 <1 0.8 0.74 <1 2.66 1.59 0.43

Matakawau Headland Matakawau PAH240CTOBER5 | _ 0.26 0.14 0.44 0.29 <1 0.42 <1 0.49 <1 0.79 0.98 <1 4.23 155 0.55
Mean 0.34 0.29 1.00 0.46 0.19 0.34 0.00 0.63 0.00 1.74 1.23 0.00 2.88 4.58 1.76

SD 0.08 0.15 0.63 0.23 0.18 0.12 0.00 0.16 0.00 1.00 0.38 0.00 0.78 3.00 1.35

cl 0.07 0.13 0.55 0.20 0.16 0.11 0.00 0.14 0.00 0.88 0.34 0.00 0.68 2.63 1.18

Karaka PAH240CTOBER1 0.36 0.47 0.75 0.7 0.38 0.47 <1 0.68 <1 1.8 1.39 <1 2.74 5.74 1.81

Karaka PAH240CTOBER2 0.48 0.28 0.88 0.92 0.36 0.39 <1 0.63 <1 2.44 1.51 <1 3.38 7.47 2.81

Karaka PAH240CTOBER3 0.41 0.44 0.89 0.98 0.23 0.49 <1 0.6 <1 2.25 1.26 <1 2.37 5.94 2.67

Karaka Point Karaka PAH240CTOBER4 0.33 0.35 0.52 0.92 0.43 0.54 <1 0.67 <1 1.55 1.03 <1 2.28 4.44 1.5
Karaka PAH240CTOBER5 0.54 0.69 0.66 1.03 0.37 0.38 <1 0.5 <1 1.69 1.67 <1 2.73 6.4 1.69

Mean 0.42 0.45 0.74 0.91 0.35 0.45 0.00 0.62 0.00 1.95 1.37 0.00 2.70 6.00 2.10

SD 0.09 0.16 0.16 0.13 0.07 0.07 0.00 0.07 0.00 0.38 0.24 0.00 0.43 1.10 0.60

cl 0.08 0.14 0.14 0.11 0.07 0.06 0.00 0.06 0.00 0.33 0.21 0.00 0.38 0.96 0.53

Te Toro Ramp PAH240CTOBER1 0.44 0.37 1.06 0.43 0.38 0.48 <1 0.58 <1 2.74 1.56 <1 3.25 8.18 3.22

Te Toro Ramp PAH240CTOBER2 0.43 0.54 0.87 0.88 0.38 0.46 <1 0.72 <1 2.14 1.4 <1 3.88 6.59 2.09

Te Toro Ramp PAH240CTOBER3 0.32 0.29 0.69 0.82 0.31 0.35 <1 0.48 <1 1.47 1.02 <1 2.9 4.88 1.58

Te Toro Ramp PAH240CTOBER4 0.42 0.42 0.81 0.48 0.42 0.49 <1 0.58 <1 1.79 1.39 <1 3.5 6.11 1.84

Te Toro Boat Ramp Te Toro Ramp PAH240CTOBERS 0.4 0.54 0.66 1.04 0.33 0.45 <1 0.71 <1 2.73 1.32 <1 3.51 7.05 2.9
Mean 0.40 0.43 0.82 0.73 0.36 0.45 0.00 0.61 0.00 2.17 1.34 0.00 3.41 6.56 2.33

SD 0.05 0.11 0.16 0.26 0.04 0.06 0.00 0.10 0.00 0.56 0.20 0.00 0.36 1.21 0.70

[o]] 0.04 0.10 0.14 0.23 0.04 0.05 0.00 0.09 0.00 0.49 0.17 0.00 0.32 1.06 0.62

Te Toro Settlement PAH240CTOBER1 0.43 0.33 1.49 0.9 0.4 0.38 <1 0.64 <1 2.78 1.59 <1 3.87 8.91 3.32

Te Toro Settlement PAH240CTOBER2 0.42 0.34 1 1.19 0.39 0.37 <1 0.51 <1 2.08 1.24 <1 3.34 5.98 2.34

Te Toro Settlement PAH240CTOBER3 0.36 0.28 1.32 1.01 0.37 0.39 <1 0.7 <1 2.92 1.83 <1 4.18 9.82 3.31

Te Toro Road Te Toro Settlement PAH240CTOBER4 0.54 0.65 1.32 1.02 0.4 0.46 <1 0.68 <1 3.25 2.04 <1 4.47 11.32 3.29
Settlement Te Toro Settlement PAH240CTOBERS 1.16 0.4 1.64 1.06 0.2 0.36 <1 0.68 <1 3.21 2.23 <1 4.64 12.18 4.01
Mean 0.58 0.40 1.35 1.04 0.35 0.39 0.00 0.64 0.00 2.85 1.79 0.00 4.10 9.64 3.25

SD 0.33 0.15 0.24 0.10 0.09 0.04 0.00 0.08 0.00 0.47 0.39 0.00 0.52 2.41 0.59

o] 0.29 0.13 0.21 0.09 0.08 0.03 0.00 0.07 0.00 0.41 0.34 0.00 0.45 2.11 0.52

Gordons PAH240CTOBER1 0.65 0.45 0.78 0.86 0.44 0.64 <1 0.75 <1 2.42 1.96 <1 3.38 9.26 2.72

Gordons PAH240CTOBER2 0.64 0.86 1.67 1.61 0.68 0.92 <1 1.01 <1 4.19 2.44 <1 3.73 13.37 4.66

Gordons PAH240CTOBER3 0.53 0.63 1.22 0.92 0.56 1.54 <1 0.93 <1 3.7 2.05 <1 3.99 12.91 4.5

Gordons Landing Gordons PAH240CTOBER4 0.46 0.42 1.42 0.64 0.31 1 <1 0.64 <1 2.78 1.75 <1 3.31 9.43 2.86
Gordons PAH240CTOBERS 0.6 0.98 1.65 1.76 0.52 0.58 <1 0.86 <1 3.31 1.97 <1 3.33 10.7 4.21

Mean 0.58 0.67 1.35 1.16 0.50 0.94 0.00 0.84 0.00 3.28 2.03 0.00 3.55 11.13 3.79

SD 0.08 0.25 0.37 0.50 0.14 0.38 0.00 0.15 0.00 0.71 0.25 0.00 0.30 1.92 0.93

cl 0.07 0.22 0.32 0.43 0.12 0.33 0.00 0.13 0.00 0.62 0.22 0.00 0.26 1.68 0.81
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Bioresearches *is
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Table A3.17 Raw Data PAH (ng/g dry weight) - January 2025

— [ 1] 1) (]
o 0 ! = o o = y £ c
c s 2 =c | = T o N o c
S |=g|=s |52 % e | 55 N
Sample ID 8 | 55| % SE| 5 2 [ s 2| S
= o c Q n =1 € 35 x
H N8 N o N = > o = D 5 S
= © c = o c T ©
c o = [T o o 1] = = s =5 i}
<< (-2 =} [ M S o (&) o c - ™ =2
Matakawau PAH25JANUARY 1 <0.2 <0.2 <0.2 0.67 0.39 0.81 <1 <0.2 <1 1.73 1.27 <1 2.78 1.38 2.24
Matakawau PAH25JANUARY2 <0.2 0.56 0.89 0.7 <0.2 0.58 <1 1.16 <1 2.12 1.48 <1 5.53 1.4 2.04
Matakawau PAH25JANUARY3 0.62 0.44 0.84 0.62 0.55 0.65 <1 0.63 <1 2.96 1.81 <1 13.96 1.93 2.65
Matak Headland Matakawau PAH25JANUARY4 0.68 0.51 0.6 0.64 0.6 0.74 <1 0.73 <1 2.81 1.81 <1 9.21 2.18 2.38
atakawau Headlan Matakawau PAH25JANUARY5 | <0.2 <0.2 0.33 0.8 0.53 0.78 <1 0.55 <1 2.44 1.38 <1 6.22 1.02 2.15
Mean 0.26 0.30 0.53 0.69 0.41 0.71 0.00 0.61 0.00 2.41 1.55 0.00 7.54 1.58 2.29
SD 0.36 0.28 0.37 0.07 0.24 0.10 0.00 0.42 0.00 0.50 0.25 0.00 4.26 0.47 0.24
cl 0.31 0.24 0.33 0.06 0.21 0.08 0.00 0.36 0.00 0.44 0.22 0.00 3.73 0.41 0.21
Karaka PAH25JANUARY1 . . . . S - - - . - - - - - -
Karaka PAH25JANUARY2 - - - - - - - - - - - - - - -
Karaka PAH25JANUARY3 - - - - - - - - - - - - - - -
. Karaka PAH25JANUARY4 ) ) . ) - . - - - - - - - - -
Karaka Point Karaka PAH25JANUARY5 - - - - - - - - - - - - - - -
Mean - - - - - - - - - - - - - - -
SD - - - - - - - - - - - - - - -
Te Toro Ramp PAH25JANUARY1 - - - - - - - - - - - - - - -
Te Toro Ramp PAH25JANUARY2 - - - - - - - - - - - - - - -
Te Toro Ramp PAH25JANUARY3 - - - - - - - - - - - - - - -
Te Toro Ramp PAH25JANUARY4 - - - - - - - - - - - - - - -
Te Toro Boat Ramp Te Toro Ramp PAH25JANUARY5 - - - - - - - - - - - - - - -
Mean - - - - - - - - - - - - - - -
SD - - - - - - - - - - - - - - -
Te Toro Settlement PAH25JANUARY1 <0.2 0.5 0.48 0.7 0.5 0.46 <1 0.69 <1 2.72 1.26 <1 3.71 1.31 2.3
Te Toro Settlement PAH25JANUARY2 0.59 0.23 0.59 0.57 0.48 0.22 <1 0.49 <1 2.88 1.71 <1 6.53 1.86 2.34
Te Toro Settlement PAH25JANUARY3 <0.2 0.38 1.03 <0.2 <0.2 0.37 <1 0.6 <1 3.61 2.17 <1 17.5 2.98 2.65
Te Toro Road Te Toro Settlement PAH25JANUARY4 <0.2 0.49 0.75 0.61 0.65 0.43 <1 0.87 <1 3.22 1.71 <1 9.97 2.1 2.83
Settlement Te Toro Settlement PAH25JANUARYS <0.2 <0.2 0.91 0.67 <0.2 0.37 <1 0.74 <1 2.5 1.91 <1 7.96 3.42 1.89
Mean 0.12 0.32 0.75 0.51 0.33 0.37 0.00 0.68 0.00 2.99 1.75 0.00 9.13 2.33 2.40
SD 0.26 0.21 0.22 0.29 0.30 0.09 0.00 0.14 0.00 0.44 0.33 0.00 5.20 0.86 0.36
o] 0.23 0.18 0.20 0.25 0.27 0.08 0.00 0.13 0.00 0.38 0.29 0.00 4.56 0.75 0.32
Gordons PAH25JANUARY1 <0.2 0.32 0.93 0.46 1.15 0.89 <1 1.54 <1 3.77 1.47 <1 4.96 2.1 2.8
Gordons PAH25JANUARY2 <0.2 0.37 0.67 0.67 0.59 0.43 <1 0.89 <1 2.44 1.77 <1 6.29 1.41 2.01
Gordons PAH25JANUARY3 <0.2 0.22 0.68 0.63 0.65 0.64 <1 0.69 <1 2.66 1.66 <1 4.48 1.74 2.25
Gordons Landing Gordons PAH25JANUARY4 <0.2 0.55 1.11 <0.2 0.88 0.58 <1 1.45 <1 3.39 2.12 <1 11.08 1.54 2.55
Gordons PAH25JANUARY5 0.59 0.53 0.63 <0.2 0.89 0.47 <1 0.94 <1 2.97 1.96 <1 4.02 2.25 2.24
Mean 0.12 0.40 0.80 0.35 0.83 0.60 0.00 1.10 0.00 3.05 1.80 0.00 6.17 1.81 2.37
SD 0.26 0.14 0.21 0.33 0.22 0.18 0.00 0.37 0.00 0.54 0.25 0.00 2.88 0.36 0.31
cl 0.23 0.12 0.18 0.29 0.20 0.16 0.00 0.33 0.00 0.47 0.22 0.00 2.52 0.31 0.27
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Table A3.18 Raw Data PAH (ng/g dry weight) - March 2025

Sample ID
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Matakawau PAH25MARCH1 |  <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.89 1.38 <1 8.95 4.28 2.28
Matakawau PAH25MARCH2 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 6.14 2.12 <1 18.74 7.07 5.43

Matakawau PAH25MARCH3 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.09 1.14 <1 10.81 4.63 1.65

Matakawau PAH25MARCH4 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.14 <0.2 <1 10.81 4.63 1.65

Matakawau Headland Matakawau PAH25MARCH5 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 23 14 <1 11.79 4.53 18
Mean | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.11 1.21 0.00 12.22 5.03 2.56

sD_|_0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.72 0.77 0.00 3.79 1.15 1.62

cl | o0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.51 0.67 0.00 3.32 1.01 1.42

Karaka PAH25MARCH1 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.81 2.14 <1 15.42 5.74 241

Karaka PAH25MARCH2 | _<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.19 1.87 <1 12.26 5.28 2.38

Karaka PAH25MARCH3 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 3.01 1.47 <1 14.94 4.9 2.61

Karaka Point Karaka PAH25MARCH4 | _<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 3.25 1.78 <1 14.36 5.98 2.93
Karaka PAH25MARCH5 | _<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.7 1.78 <1 13.73 5.77 2.24

Mean | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.79 1.81 0.00 14.14 5.53 2.51

sD | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.24 0.00 1.23 0.44 0.27

cl | o0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 0.21 0.00 1.08 0.38 0.23

Te Toro Ramp PAH25MARCH1 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.95 2.19 <1 19.32 5.32 2.28

Te Toro Ramp PAH25MARCH2 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.48 1.68 <1 16.54 4.35 2.17

Te Toro Ramp PAH25MARCH3 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 3.79 1.56 <1 16.91 3.79 3.36

Te Toro Ramp PAH25MARCH4 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 3.71 0.21 <1 17.27 2.41 2.08

Te Toro Boat Ramp Te Toro Ramp PAH25MARCH5 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 3.25 4.48 <1 8.61 9.77 1.86
Mean | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.24 2.02 0.00 15.73 5.13 2.35

sD | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 1.56 0.00 4.12 2.80 0.59

cl | o0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48 1.36 0.00 3.61 2.45 0.51

Te Toro Settlement PAH25MARCH1 |  <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 4.18 <0.2 <1 0.24 3.62 2.43

Te Toro Settlement PAH25MARCH2 | 4.66 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 3.01 8.09 <1 12.38 12.44 1.66

Te Toro Settlement PAH25MARCH3 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 3.8 <0.2 <1 7.1 2.23 1.85

Te Toro Road Te Toro Settlement PAH25MARCH4 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.5 <0.2 <1 3.95 0.97 1.27
Settlement Te Toro Settlement PAH25MARCH5 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.64 <0.2 <1 2.1 2.45 1.28
Mean | 0.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.23 1.62 0.00 5.15 4.34 1.70

sD | 2.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.73 3.62 0.00 4.77 4.62 0.48

cl | 183 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.64 3.17 0.00 4.18 4.05 0.42

Gordons PAH25MARCH1 |  <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 3.32 <0.2 <1 111 2.09 151

Gordons PAH25MARCH2 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.88 <0.2 <1 2.31 1.97 155

Gordons PAH25MARCH3 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.41 <0.2 <1 2.43 2.14 1.51

. Gordons PAH25MARCH4 | <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <0.2 2.65 <0.2 <1 2.99 1.98 1.62

Gordons Landing Gordons PAH25MARCH5 | 2.39 <0.2 <0.2 2.058 <0.2 <0.2 <1 <1 <0.2 1.52 3.83 <1 4.51 4.8 0.66
Mean | 0.48 0.00 0.00 0.41 0.00 0.00 0.00 0.00 0.00 2.56 0.77 0.00 2.67 2.60 1.37

sD | 1.07 0.00 0.00 0.92 0.00 0.00 0.00 0.00 0.00 0.67 1.71 0.00 1.24 1.23 0.40

cl | 0.4 0.00 0.00 0.81 0.00 0.00 0.00 0.00 0.00 0.59 1.50 0.00 1.08 1.08 0.35
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Table A3.19 Raw Data PAH (ng/g dry weight) - May 2025
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Karaka PAH25MAY1 | <0.2 0.4 <0.2 0.9 <0.2 1.3 2.4 17 17 3.4 11 <1.0 8.7 3.9 2.1
Karaka PAH25MAY2 | <0.2 <0.2 <0.2 0.6 <0.2 0.8 1.9 1.2 12 2.4 1 <1.0 6.7 3.4 15
Karaka PAH25MAY3 | <0.2 0.5 <0.2 1.3 <0.2 1.8 2.3 2.9 2.1 4.9 1.8 1.3 17 7.4 3.1
Karaka PAH25MAY4 | <0.2 <0.2 <0.2 0.8 <0.2 1.2 18 1.3 1.4 3.5 1 <1.0 11 47 1.9
Matakawau Headland Karaka PAH25MAY5 | <0.2 <0.2 <0.2 0.6 <0.2 0.5 <1.0 0.6 <1.0 2 0.9 <1.0 7 2.9 11
Mean | 0.00 0.18 0.00 0.84 0.00 1.12 1.68 1.54 1.28 3.24 1.16 0.26 10.08 4.46 1.94
sD | _0.00 0.25 0.00 0.29 0.00 0.50 0.97 0.86 0.79 1.13 0.36 0.58 4.23 1.77 0.75
cl | o0.00 0.22 0.00 0.25 0.00 0.44 0.85 0.75 0.69 0.99 0.32 0.51 3.71 1.55 0.66
Karaka PAH25MAY1 - - - - - - - - - - - - - - -
Karaka PAH25MAY2 - - - - 2 A - - h - - - - - -
Karaka PAH25MAY3 - - - - - - - - - - - - - - -
. Karaka PAH25MAY4 B B 2 - B = - - - B B - - - B
Karaka Point Karaka PAH25MAY5 - - - - - - - - - - - - - - -
Mean - - - - - - - - - - - - - - -
SD 5 5 = = = 5 5 5 = = = = = = =
Te Toro Ramp PAH25MAY1 | <0.2 0.7 <0.2 0.8 0.8 1 1 18 <1.0 7.7 15 <1.0 9.9 8.6 43
Te Toro Ramp PAH25MAY2 | <0.2 0.4 <0.2 0.7 0.5 0.7 <1.0 1.2 <1.0 5.5 1.2 <1.0 8.6 6 3.1
Te Toro Ramp PAH25MAY3 | <0.2 0.4 <0.2 0.6 0.9 0.9 <1.0 1.3 <1.0 3 1.3 <1.0 10 7.9 4
Te Toro Ramp PAH25MAY4 | <0.2 0.5 <0.2 1.9 1.9 1.9 1.4 2.6 1 13 2.3 <1.0 16 13 6
Te Toro Boat Ramp Te Toro Ramp PAH25MAY5 | <0.2 <0.2 <0.2 0.4 0.4 0.6 <1.0 0.7 <1.0 3.2 11 <1.0 10 3.9 1.9
Mean | 0.00 0.40 0.00 0.88 0.90 1.02 0.48 1.52 0.20 7.48 1.48 0.00 10.90 7.88 3.86
sD | o0.00 0.25 0.00 0.59 0.60 0.52 0.67 0.72 0.45 3.64 0.48 0.00 2.91 3.40 1.52
cl | o0.00 0.22 0.00 0.52 0.52 0.45 0.59 0.63 0.39 3.19 0.42 0.00 2.55 2.98 1.33
Te Toro Settlement PAH25MAY1 | <0.2 <0.2 <0.2 0.7 0.8 1 <1.0 17 <1.0 9.1 2.7 <1.0 15 10 4.6
Te Toro Settlement PAH25MAY2 | <0.2 0.4 <0.2 0.5 <0.2 0.6 <1.0 0.9 <1.0 45 1.4 <1.0 10 57 2.5
Te Toro Settlement PAH25MAY3 <0.2 <0.2 <0.2 0.8 0.5 0.6 <1.0 1.1 <1.0 7.2 1.1 <1.0 14 7.2 3.4
Te Toro Road Te Toro Settlement PAH25MAY4 | <0.2 0.2 <0.2 0.6 <0.2 0.4 <1.0 0.5 <1.0 3.2 0.8 <1.0 5.9 3.4 1.7
Settlement Te Toro Settlement PAH25MAY5 | <0.2 <0.2 <0.2 2.4 <0.2 1.8 <1.0 2.9 16 10 2.8 <1.0 18 12 5.3
Mean | 0.00 0.12 0.00 1.00 0.26 0.88 0.00 1.42 0.32 6.80 1.76 0.00 12.58 7.66 3.50
sD | o0.00 0.18 0.00 0.79 0.37 0.56 0.00 0.93 0.72 2.91 0.93 0.00 4.70 3.41 1.47
cl | o0.00 0.16 0.00 0.69 0.33 0.49 0.00 0.82 0.63 2.55 0.81 0.00 4.12 2.99 1.29
Gordons PAH25MAY1 | <0.2 <0.2 <0.2 05 <0.2 0.9 <1.0 0.7 <1.0 3.5 1.4 <1.0 8.5 5.1 2.2
Gordons PAH25MAY2 | <0.2 <0.2 <0.2 11 <0.2 12 <1.0 12 <1.0 4.6 17 <1.0 9.7 5.3 2.9
Gordons PAH25MAY3 | <0.2 <0.2 <0.2 12 <0.2 0.7 <1.0 0.5 <1.0 2.9 1 <1.0 6.9 3 17
. Gordons PAH25MAY4 | <0.2 <0.2 <0.2 0.8 <0.2 1.3 <1.0 1.3 <1.0 5.2 1.2 <1.0 8.7 5.2 3.4
Gordons Landing Gordons PAH25MAY5 | <0.2 <0.2 <0.2 0.6 <0.2 0.7 <1.0 0.6 <1.0 3.3 1.1 <1.0 7.4 4.2 2.2
Mean | 0.00 0.00 0.00 0.84 0.00 0.96 0.00 0.86 0.00 3.90 1.28 0.00 8.24 4.56 2.48
sb | o0.00 0.00 0.00 0.30 0.00 0.28 0.00 0.36 0.00 0.96 0.28 0.00 1.11 0.98 0.67
cl | o0.00 0.00 0.00 0.27 0.00 0.24 0.00 0.32 0.00 0.84 0.24 0.00 0.97 0.86 0.59
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AB
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Table A3.20 Raw Data for Faecal Coliforms (MPN/100g) from August 2024 to May 2025

Median Number . Number .
) Compliant ) Compliant
exceeding exceeding

August 3/5 No 2/5 No
October 2024 Dry- 490 5/5 No 4/5 No
MHa:::;f:r’;u January 2025 Dry- 790 5/5 No 5/5 No
March 2025 Wet 45 78 220 - - 78 0/5 Yes 0/5 Yes
May 2025 Dry- 20 45 40 230 | 270 45 1/5 Yes 0/5 Yes
August 2024 Dry 78 130 20 45 330 78 1/5 Yes 0/5 Yes
October 2024 Dry- 45 130 18 <18 45 45 0/5 Yes 0/5 Yes

Karaka Point January 2025 Dry- - - - - - - - - - -
March 2025 Wet 45 78 78 - - 78 0/3 Yes 0/3 Yes
May 2025 Dry- 45 230 45 45 130 45 0/5 Yes 0/5 Yes
August 2024 Dry 110 45 330 | 120 | 140 120 1/5 Yes 0/5 Yes
October 2024 Dry- 78 230 <18 68 170 78 0/5 Yes 0/5 Yes

Te Toro Boat Ramp January 2025 Dry- - - - - - - - - - -
March 2025 Wet 45 45 <18 - - 45 0/3 Yes 0/3 Yes
May 2025 Dry- | 230 | 170 | 330 | 78 - 230 2/5 No 1/5 No
August 2024 Dry <18 110 <18 <18 18 0 0/5 Yes 0/5 Yes
October 2024 Dry- <18 <18 <18 20 <18 0 0/5 Yes 0/5 Yes

Te Toro Road

Settlement January 2025 Dry- <18 <18 <18 <18 <18 0 0/5 Yes 0/5 Yes
March 2025 Wet - 20 <18 <18 20 10 0/4 Yes 0/4 Yes
May 2025 Dry- 170 20 20 20 230 20 0/5 Yes 0/5 Yes
August 2024 Dry 45 45 110 78 110 78 0/5 Yes 0/5 Yes
October 2024 Dry- 45 20 <18 <18 45 20 0/5 Yes 0/5 Yes
Gordons Landing January 2025 Dry- <18 93 78 170 <18 78 0/5 Yes 0/5 Yes
March 2025 Wet 20 <18 | <18 20 <18 0 0/5 Yes 0/5 Yes
May 2025 Dry- 310 | 130 | <18 20 78 78 1/5 Yes 0/5 Yes
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Pre-construction shellfish monitoring 2024/2025 A Babbage Company

Table A3.21 Raw Data for Enterococci (MPN/100g) and Enterovirus (pfu/100g) from August 2024 to May 2025.

-M - M-----m---m

August 2024 230 <4.0 <4.0 <4.0 <4.0
October 2024 Dry- 78 170 | 2300 | 330 45 170 <4.0 <4.0 <4.0 <4.0
Matakawau

Headland January 2025 Dry- 460 | 790 | 2300 | 3300 | 2300 2300 <4.0 <4.0 <4.0 <4.0
March 2025 Wet 230 490 110 45 130 130 <4.0 <4.0 <4.0 <4.0
May 2025 Dry- 170 140 78 170 130 140 <4.0 <4.0 <4.0 <4.0
August 2024 Dry 78 20 45 40 20 40 <4.0 <4.0 <4.0 <4.0
October 2024 Dry- <18 20 20 45 45 20 <4.0 <4.0 <4.0 <4.0

Karaka Point January 2025 Dry- - - - - - - - - - -
March 2025 Wet <18 78 45 78 45 45 <4.0 <4.0 <4.0 <4.0
May 2025 Dry- 130 | 330 | 700 130 45 130 <4.0 <4.0 - <4.0
August 2024 Dry 78 130 61 20 18 61 <4.0 <4.0 <4.0 <4.0
October 2024 Dry- 790 130 <18 <18 20 20 <4.0 <4.0 <4.0 <4.0

Te Toro Boat Ramp January 2025 Dry- - - - - - - - - - -
March 2025 Wet 490 78 790 170 78 170 <4.0 <4.0 <4.0 <4.0
May 2025 Dry- 230 330 140 230 330 230 <4.0 <4.0 <4.0 <4.0
August 2024 Dry 20 <18 20 20 <18 20 <4.0 <4.0 <4.0 <4.0
October 2024 Dry- <18 | <18 [ <18 20 <18 0 <4.0 <4.0 <4.0 <4.0
T;;‘:{;::::' January | 2025 Dry- | <18 | <18 | 45 | 78 | <18 0 <40 | <40 | <a0 | <40
March 2025 Wet 230 45 45 78 170 78 <4.0 <4.0 <4.0 <4.0
May 2025 Dry- 78 790 110 78 110 110 <4.0 <4.0 <4.0 <4.0
August 2024 Dry 170 78 490 140 110 140 <4.0 <4.0 <4.0 <4.0
October 2024 Dry- <18 <18 <18 40 45 0 <4.0 <4.0 <4.0 <4.0
Gordons Landing January 2025 Dry- 170 68 68 45 18 68 <4.0 <4.0 <4.0 <4.0
March 2025 Wet 170 68 110 170 20 110 <4.0 <4.0 <4.0 <4.0
May 2025 Dry- 78 68 1300 | 1300 | 220 220 <4.0 <4.0 <4.0 <4.0
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Certificate of Analysis Metals & PAH - August 2024

Watercare

Laboratory Services

Certificate of Analysis

‘Watercare Services Limited

52 Ainires Ave, Mangere, Auckland, 2022
PO Box 107028, Auckland, 2150

T: 0800 522 365
clientsupport@water.co.nz

whiw watercarelabs. conz

Laboratory Reference:240827-106

Attention Laursling Meynier Firal Report:
Gliant: WATERCARE SERVICES LTD Report Issus Date:
Address: PO Box 92521, Wellesley Street, 1141 Received Date:

Client Reference: SW Clark WWTP Monhtoring - Contaminants Lahomatory Aclivity Dafes:
Purchase Order: ¥-3310-LB-002 Quote Reference :

5624850
11-Sep-2024
27-Aug-2024

28-Aug-2024 -
16391

11-8ep-2024

Sample Details
Lab Sample ID:
Client Sample 1D:
Sample Date/Time

Deascription:

General Testing
Percentage Moisture
Percentage Salids

Metals

‘Arsenic (Recoverable Dry Wt.)
Copper (Recoverable Dry Wt.)
Lead (Recoverable Dry W)
Zinc (Recoverable Dry Wi}

240827-106-1 240827-106-2 240827-106-3 240827-106-4
15/08/2024 15/08/2024 165/08/2024 15/08/2024
MET24WI MET24W| MET24W| MET24wW1
1 Wet 3 Wet Wit

88.8
1.2

88.3
11.7

87.3 838
127 1.2

Weight Basis)
14 14 14 14
370 360 290 440
0.3 0.32 0.34 0.34
1200 1300 80 1600

Sample Details
Lab Sample ID:
Client Sample 1D
Sample Date/Time
Description:

General Testing
Percentage Maisture

Percentage Solids
Metals

240827-106-5 240827-106-6 240827-106-T 240827-106-8
15/08/2024 15/08/2024 15/08/2024 15/08/2024
MET24WI PAHZAW! PAHZAWI PAHZ4WI
5 Wet Wel Wet 3 Wel

Recoverable Metals on Blomatter by ICP-MS - Trace (Dry Weight Basis)
Arsenic (Racoverable Dry Wt) mgfkg 13 - - -
Copper (Recoverable Dry W} mgkg 330 - = =
Lead (Recoverable Dry Wi.) mgkg 0.3 - - -
Zinc (Recoverable mghkg 1200 - - -
Adhoc i
Acenaphthene ngla - <1.0 * 10 * <1.0 *
‘Acenaphthylene nglg - <1.0 * =10 * <1.0 *
Anthracene nala - <1.0 * 10 18 *
Benzo(ajanthracene nalg - 13 <1.0 * 18 *
Banzoja)pyrene naia - <20 * <20 * <20 *
Benzo(b+k}fluoranthens ngly - <20 * <20 ¢ <20 *
Benzo(ghijperylene naly - <4.0 * <4.0 * =4.0 *
Chrysene nglg - <1.0 * <1.0 * <1.0 ¢
Comments - Sample tested using Sample tested using  Sample tested using
GCMS * GOMS * GCMS *
Dibenza(ahjanthracene mgig - <4.0 " <40 <40
Fluoranthens naig - 22" 23" 29 "
Flucrene mgfy - 22" 22" 31"
Indeno(1-2-3-c-d)pyrene nglg - <40 * =40 * =40 *
Maphthalene nalg - 74" a1 - 86 "
Report Number:  562485-0 Watercare Laberatory Services Page 1ol &

Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample ID: 240827-106-5 2408271066 2408271067 240827-106-8
Clignt Sample 10:
Sample Date/Time: 1 1
Description: Matakawau MET24W]  Matakawau PAHZAWI  Matakawau PAH2AWI  Matakawau PAH24WI
5 Wat Wet
Adhoc i
Phenanthrene ngig - 85" 82" 126 *
Pyrens ngig - 15 * 16 * 1.8 ©

Sample Details
Lab Sample ID:
Clisnt Sample 1D:
Sample Date/Time
Description:

General Testing
Percentage Moisture

Percentage Sollds
Metals
Recoverable Metals on Biomatter by ICP-MS - Trace (D)

1

iry Weight Basis)

240827-108-9 240827-108-10 240827-106-11 240827-106-12
1 1 15/08/2024
Matakawau PAH24WI  Matakawau PAH24WI Karaka MET24W11 Karaka MET24W12
4 Wet 5 Wet Wet Wet

Arsenic (Recovarable Dry Wi.) kg - - 12 14
Copper {Recaverable Dry Wt ) mgkg - - ato 270
Lead (Recoverable Dry WL) mgikg - - 0.34 053
Zinc (Recoverable mgkg - - 1000 1100
Adhoc

Acenaphthene ngig <10 * =10 * - -
Acenaphthylens g <10 * <10 * - =
Anthracens ngig 13 10" - -
Benzo(a)anthracens ngig 1.7 1.8 * - -
Benzoja)pyrene ngig <2.0 * <20 * - -
Benzo(b+k)flucranthene nalg =20 * <20 * - -
Benzo(ghi)perylene ngig =40 * <40 * - -
Chrysene naig 10 * 12° = >
Comments Sample tested using  Sample tesled using - -

GCMS * GCMS *

Dibenzo(ah)anthracene ngig <40 * =40 * - -
Fluoranthene naig 25 * 22" - -
Fluorene naig 25 * 23" = -
Indeno(1-2-3-c-dpyrene iy =40 * <40 * - -
Maphthalens nglg 84 * a8 " - -
Phenanthrene ngig 107 * 89" - -
Pyrane ngig 1.8 * 1.6 - -

Sample Details
Lab Sample ID:
Clisnt Sample 1D:
Sample Date/Time
Description:

General Testing
Percentage Moisture

Percentage Solids
Metals

1

240827-106-13 240827-106-14 240827-108-15 240827-106-16
1 1
Karaka MET24WI13 Karaka MET24WIl4 Karaka MET24WIS Karaka PAH24WI1
Wet Wet Wet Wet

Arsenic (Recoverable Dry Wt) mgikg
Copper (Recoverable Dry Wt.) mgikg
Lead (Recoverable Dry Wt.) makg
Zine (Recoverable Wi mohg

13 14 B
350 340 -
0.32 0.55 -
1200 1200 =

Adhoc i igati
Acenaphthene nalg - - - 14 °
Acenaphthylens nglg = - - <1.0*

Report Number:  562485-0
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Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Detalls (continued)
Lab Sample ID:
Client Sample 10:
Sample Date/Time:
Description:

240827~

06-13

16/08/2024
Karaka MET24WI3

165/08/2024
Karaka MET24W14

ENV_BIOL
240827-106-15

15/08/2024
Karaka MET24W15

ENV_BIOL

Karaka PAH24WI1

Wet Wet Wel Wet

Adhoc i
Anthracens ngfy - - - 12 *
Benzo(ajanthracens naig - - - 15 *
Benzo(a)pyrens ng'g - - - =20 "
Benzo(b+k)flucranthene naiy - o o =20 *
Benzo(ghi)perylens ngig - - - =40 *
Chrysenea ng'y - - - <10 *
Commenls - - - Sample tested using
GCMS *
Dibenzo(ah)anthracens nala - - - <40 *
Fluoranthene ngig - - - 20 *
Fluorene ngig - - o 27 *
Indeno(1-2-3-c-djpyrene nain - - - =40 "
Naphthalana ngig - - - a6 *
Phenanthrene naiy - - - 10.7 ¢
Pyrens gy = - o 14 ¢
Lab Sample ID: 240827-108-17 240827-108-18 240827-106-19 240827-106-20
Client Sample 10:
Sample Date/Time 15/08/2024 15/08/2024 15/08/2024 151082024
Description: Karaka PAH24'W12 Karaka PAH24WI13 Karaka PAH24W14 Karaka PAH24WI5

Wet Wet Wit Wet

Adhoc i

Acenaphthene na'g 10" <10 1.0 * 20 *
Acenaphthylene maig <10 * <10 * =1.0* =1.0 *
Anthracene nafg 13" 11" 14" 147
Benzo(ajanthracene nalg =10 * 18 * 1.7 " 186 *
Benzo(a)pyrene nalg <20 * <20 * <20 * =20 "
Benzo(b+kflucranthens naf <20 * <20 * <20 * =20 *
Benzo(ghijparylens naig <4.0 * <40 " 4.0 <40 *
Chrysane ngfy <10 * <1.0 * 10 * <1.0 *
Comments ‘Sample tested using Sample tested using Sample tested using ‘Sample tested using

GCMS * GCMS * GCMS * GCMS *

Dibenzolah)anthracens nafy <40 * <40 * <4.0 * =4.0 *
Fluoranthene naiy 2.5 * 24 * 29 * 26 *
Fluorene ngig 23 * 20" 25* 24"
Indeno(1-2-3-c-d jpyrene naig <4.0 * <4.0 * 4.0 " =4.0 *
Maphthalene naly 83" 01T 85 * 80 *
Phenanthrene ng'g 95" T2t BRI 10.2 *
Pyrene g 16~ 13" 19" 20"

Sample Details

Lab Sample [D: 240827-106-21 240827-106-22 240827-106-23 240827-108-24
Client Sample 1D:
Sample Date/Time 15/08/2024 15/08/2024 15/08/2024 15/08/2024
Description: Tore Ramp MET24W|  Toro Ramp MET24WI  Tore Ramp MET24WI  Toro Ramp MET24WI
1 Wet Wet Wt Wet
General Testing
Percentage Moisture
Percentage Solids
Metals
R ble Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)
Arsenic (Recoverable Dry WL) gk 13 12 13 13
Copper (Recaverable Dry W) migikg 300 340 400 400
Lead (Recovarable Dry Wi ) gk 024 0.28 0.3 0.32
Zinc {Recoverable Dry Wt} mgig 1200 1100 1500 1300
Report Number: 5624850 Watercars Laboratory Servicas Page 3ol B

Sample Details

Lab Sample ID:
Client Sample 10
Sample Date/Time

Description:

240827-108-25

15/08/2024

General Tesling
Percentage Moisture

240827-106-26

Bioresearches *is~

A Babbage Company

240827-108-27

1

240827-106-28

15/08/2024

Toro Ramp MET24W|  Toro Ramp PAHZ4WI  Toro Ramp PAHZ4WI  Toro Ramp PAHZ4WI3
Wet Wet

Percentage Solids

Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsanic (Recoverable Dry W) makg 13 - - -

Gopper (Recoverable Dry Wt} mgikg 350 - - -

Lead (Recoverable Dry W) mgikg 027 - - -

Zine (Recoverable Dry W, mgikg 1200 - = -

Adhoc | —

Acenaphthene gy - 15 ° 18 * 14

Aceneqiivhylane e = <10 * <10 * <10+

Anthracens nalg - 1.3 10" 17"

Benzo(ajanthracene ngg - 19" 22" 207

Benzo(a)pyrene gy - <20 " <20 " <20 "

Benzo(b+k)fluoranthense ngly - <20 * <20 * <20 *

Benzoighijperylene ngly - <40 <40 * =40 "

Chrysens ngig - <10 * <10 * 1.0 *

Comments - Sample tested using Sample tested using Sample tested using

GOMS * GCMS * GCMS

Dibenzo(ahjanthracene n - <40 " <40 * <40 "

Fluoranthene gl - 29" 22" 28"

Flucrene ngly - 22 - 22" 27"

Indeno(1-2-3-c-d)pyrene nalg - <40 " <40 * <4.0 *

Maphthalene nalg - 9.0 * 101" 93"

Phenanthreng naig - 1.3 * a0 - 133 7

Pyrans nalg = 22" iE - 24 *

Lab Sample ID: 240827-106-29 240827-106-30 240827-106-31 240827-106-32

Client Sample 1D:

Sample Date/Time 15/08/2024 15/08/2024 15/08/2024 15/08/2024

Description: Toro Ramp PAH24WI  Toro Ramp PAHZ4WI Te Toro MET24WI1 Te Toro MET24WI2
Wet Wet Weat

General Testing
Percentage Moisture

Percentage Solids

Metals
Recoverable Metals on Biematter by ICP-MS - Trace (Dry Weight Basis)
Arsenic (Recoverable Dry WL) gy - - 14 13
Copper (Recoverable Dry W) kg - - 330 320
Lead (Recoverable Dry WL) mgkg - - 0.3 034
Zinc (Recoverable Dry Wt mgikg - - 1200 1100
Adhog | tigati
Acenaphthene nalg 1.3 * <10 - -
Acenaphthylena ngg <10 " <10 = -
Anthraceana naig 1.0 * 14 " - -
Benzo(ajanthracens ngly 16 * 16 - -
Benzola)pyrene ngly <20 * <20 - -
Benzo(b+kfluoranthens nafg <2.0 * <20 " - -
Benzolghi)perylene naig <4.0 " <40 " - -
Chrysene nafy <10 * 1.0 ° - -
Comments Sample tested using Sample tested using - -
GCMS GCMS
Dibenzo(ah)anthracense ngly <40 * <40 * - -
Flucranthense nalg 2.5 * 32" - -
Fluorene L] 18 * 25°* - =
Report Number:  562485-0 Watercars Laboratory Services Page 4 of &
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|Sampla Details (continued)

General Testing
Percentage Maisture

Percentage Solids
Metals

ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample ID: 240827-106-29 240827-106-30 240827-106-31 240827-106-32
Client Sample 10:
Sample Date/Time: 15/08/2024 16/08/2024 15/08/2024 15/08/2024
Description: Toro Ramp PAH24WI  Tore Ramp PAHZ4WI  Te Toro MET24WI1 Te Toro MET24W12
4 Wat 5 Wet Wl Wat
Adhoc i igati
Indeno(1-2-3-c-d)pyrens ngig =40 * <4.0 * - -
Maphthalene ngig 85 ¢ 9.9 * - -
Phenanthrene naig 87 * 121 * - -
Pyrene nglg 19 * 23 * - S
Sample Details
Lab Sample ID: 240827-106-33 240827-106-34 240827-106-35 240827-106-36
Client Sample 1D:
Sample Date/Time 15/08/2024 15/08/2024 16/08/2024 15/08/2024
Description: Te Tore MET24W13 Te Toro MET24WI14 Te Tore MET24WI5 Te Tore PAH24WI1
Wet Wet Wt Wet

Recove xtals on Bi e ace
Arsenic (Recoverable Dry Wi mgkg 13 13 12 -
Copper (Recoverable Dry \Wt.) maka a0 320 370 -
Lead (Recoverable Dry WL) mgkg 0.28 0.23 0.29 -
Zinc {Recoverable Dry Wi mgikg 1300 1200 1200 -
Adhoc
Acenaphthene gy - - - 13 *
Acenaphthylene ngig - - - <10 *
Anthracene ngig - - - 18 *
Benzo(a)anthracene ng'g - o - 17
Benzoja)pyrene nalg - - - <20 *
Banzo(b+kflucranthana naig - - = <20 *
Banzo(ghijparylene naig - - - <40 "
Chrysens ngig o B B 10+
Comments - - - Sample fested using
GCMS
Dibenzo(ah)anthracensa ngig = o - €40 *
Fluoranthene ngig - - - 28"
Fluorene ngig - - = 28"
Indeno(1-2-3-c-d)pyrene gy - - - <40 "
Naphthalzne ngfg - - o a6 -
Phenanthrene nafy - - - 14.0 *
Pyrene naig - - S 2y -

Lab Sample ID:
Client Sampile 10:

Sample Date/Time
Description:

Adhoc investigation

Sample Details

240827-106-37 240827-106-38
15/08/2024 15/08/2024
Te Toro PAH24WI2 Te Toro PAH24WIZ
Wet Wet

240827-106-39 240827-106-40
1 4
Te Toro PAH24WI4 Te Toro PAH24WIS
Wet Wet

Acenaphthene ngig 11" 12" <10~ 12~
Acenaphthylena nglg <1.0 * <10 * <1.0* <10 *
Anthracene ngig <10 " <1.0* <1.0 " 11"
Banzo(ajanthracens ngig 14 * 18 * 1.3 * 16 *
Benzola)pyrens ngig <20 ° =20 " <20 " <20 °
Benzo(b+kjflucranthens ngig <2.0 * <20 * <2.0 * <2.0 *
Benzoighi)perylens ngig =40 * =40 * 4.0 * <40 *
Chrysene ngig <10 * =10 * <10 * <10 *
Comments Sample tested using Sample tested using  Sample lested using  Sample tested using
G N GC a GCl * GCMS

Report Number:  562485-0 Watercare Laboratory Services Page 50of 8

| Sample Details {continued)

ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample ID: 240827-106-37 240827-106-38 240827-106-39 240827-106-40
Client Sample 10
Sample Date/Time: 15/08/2024 15/08/2024 15/08/2024 15/08/2024
Description: Ta Toro PAH24WI2 Te Toro PAH2AWI3 Te Toro PAHZ4WI4 Te Tora PAHZAWIS

Vet Wat Wl Wat

Adhoc i igati
Dibenzo(ahjanthracene i) =40 * =40 * =40 " <40 *
Fluoranthens naig 21 * 21" 25 * 22 *
Fluorene nafg 1.7 * 15 * 17" 22"
Indeno(1-2-3-c-d jpyrens ngig =40 * <40 * =40 " <40 *
Maphthalene naig a8 " 96 7 102" a4 "
Phenanthrens nalg Tl 57 6.2 * 101
Pyrane 9 1.5 * 1.4 " 1.5 ° 15 *

Lab Sample ID:
Client Sample ID:
Sample Date/Time
Description:

240827-106-41 240827-106-42
15008/2024 15/08/2024
Gordons MET24WI1 Gordons MET24WI2
Wt Wet

General Testing
Percentage Moisture

Percentage Solids
Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

240827-106-43

15/08/2024
Gordons MET24W|3
Wet

Sample Details

240827-106-44

15/08/2024

Gordons METZ4W14
Wat

Arsenic (Racoverable Dry WL) mgikg) 13 13 12 12

Copper (Recoverable Dry W) mgikg 470 320 410 330
Lead (Recoverable Dry W) mgikg 0.24 0.2 0.2 0.21
Zinc (Recoverable Dry Wt} gy 1600 1100 1400 1200

Sample Details
Lab Sample ID:
Client Sample ID:
Sample Date/Time
Description:

General Testing
Parcantage Moisture

Pearcentage Solids
Metals

240827-106-45 240827-108-46
15/08/2024 15/08/2024
Gordons MET24WI5 Gordons PAH24WI1
Wat Wt

Z240827-106-47

15/08/2024
Gordons PAH24WI2
Wet

240827-106-48

15/08/2024
Gordons PAHZ4WI3
Wat

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsenic (Recoverable Dry WL) mgtkg 1 - - -
Copper (Recoverable Dry Wt.) maikg 330 - - -
Lead (Recoverable Dry Wt.) mgtkg 0.2 - -

Zinc iﬁswmbls iw‘tl molkg 1100 - -

|Adhoc investigation

Acenaphthene ngig - <1.0 " 13" 13"
Acenaphthylens ngig - <1.0 <10 " <1.0 "
Anthracene nglg - <1.0 <10 * 1.0 *
Benzola)anthracene ngig - 1.5 * <1.0 * 14 *
Benzo(a)pyrens naig| - <20 * =20 " =20 *
Benzo(b+k)flucranthens naig - <20 * =20 " =20 *
Benzo(ghijperylene ngig| - <40 * <40 " <40
Chrysena naig = 12 * <10 * <10 *
Comments - Sample lesled using Sample tested using  Sample lesled using

GCMS * GCMS ~ GCMS *

Dibenzo(ahjanthracens naig - <40 * =40 * =40
Fluoranthene naig - 33 23" 25"
Fluorene naig - 19 * 1.7 18*
Indeno(1-2-3-c-d)pyrane naig - <40 * <40 * <40 *
Naphthalene ngig - 101" 94 " 100 *
Phenanthrene ngig - 81" 76" 82"
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Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *»"

A Babbage Company

Jc

Sample Details (continued)

Lab Sample ID:
Clignt Sample 10:
Sample Date/Time:

Organics

ENV_BIOL
240827-106-45

15/08/2024
Gordons MET24WI5
Wat

ENV_BIOL
240827-106-46

15/08/2024
Gordons PAHZAWI1
Wt

ENV_BIOL
240827-106-47

15/08/2024
Gordons PAHZAWI2

ENV_BIOL

240827-106-48

15/08/2024

Gordons PAHZAWIZ

Lab Sample ID: 240827-106-49 240827-106-50
Client Sample 10
Sample Date/Time 15/08/2024 15/08/2024
Description: Gordons PAHZ24WI14 Gordons PAH24WIS
Wet Wt
Adhoc i igation
Acenaphthene ngig 11 <10 *
Acenaphthylens ngig <1.0 * =1.0*
Anthracena ngig 16 * 1.1
Benzo(ajanthracene ngig 24 * 14 °
Benzo(a)pyrene naia 2.0 * <20 *
Benzo(b+k)flucranthene ngig X <20 *
Benzo(ghijperylens ngia 4.0 " <40 "
Chrysena ngig 36 * <0
Comments Sample lested using Sample tested using
GCMS * GCMS *
Dibenzo{ahjanthracene ngig 4.0 * <40 *
Fluoranthene ngig 30" 22"
Fluorena ngig 24 18"
Indeno(1-2-3-c-d )pyrene ngig 4.0 * <40
Naphthalens ngig 21 * g4 "
Phenanthreng naig 116 * Tt
| Pyrena nglg 29 * 19"

Crganics
Adhoc i igati
Commants

7.8,9,10, 16, Auckland
17,18, 19, 20, 26,
27,28, 29, 30, 36,
37,38, 39, 40, 45,
47, 48, 49, 50

As specified above

Preparations
Digestion for Recoverable Metals in Blomatter In House (8 mL Mitric, 1 mL Hydrochloric Acid:

1 hr 85°C: 2 ml hydrogen peroxide 1 he 85°C)

1,234,511, Auckland
12,13, 14, 15. 21,
22,23, 24, 25,31,
32,33, 34, 36, 41,
42,43, 44, 45
1,234,611, Auckland
12,13, 14, 15,21,
22,23, 24, 25 31,
32,33, 34, 35. 41,
42,43, 44,45
1.2 3.4, 5. 11, Auckland
12,13, 14,15, 21,
22,23, 24, 25.31,
32,33, 34, 35,41,
42,43, 44, 45
1,2,3,4,5, 11, Auckland
12,13,14,15.21,
22,2324, 25,31,
32,33, 34, 35,41,
42,43, 44,45
The method detection limil (MDL) listed is the fimi atfainable in a relatively clean matrix. If dilulions are required for analysis the defection limit may be higher.
For more infarmstion please contact the Complisnce and Projects Manager.

Biomatter Percentage Moisture APHA (online edition) 2540 B

Biomatter Percentage Solids

APHA (online edilion) 2540 B

Tissue Homogendsing for Metals Anatysis In-house method (MLO1)

Samples, with suitable preservation and stability of analytes, will be held by the laboratory for a period of two weeks after results have been reported, unless
otherwise advised by the submitter.

Watercare Laboratory Services is a division of Watercare Services Limitad .

This report may not be reproduced, except in full, without the written authority of the Compliance and Projects Manager,

/ﬁcﬁ% P

Results marked with * &ra not fo A MNew Fealand. A dazh indicates na fest performad.
Where samples have been supplied by the client, they are lested as received
The results of analysis confained in this report relate oniy fo the sample(s) tested. Where sample collection was performed by the laboratory, the results of
analysts contaimed in this repont meiate only o the sample(s) collected.

Reference Methods
The sample(s) referred to in this report were analysed by the following mathod(s)

Analyte Method Reference Samples  Location
Metals
Metals on by ICP-MS - Trace (Dry Weight Basis)
Arsenic {Recoverabie Dry Wt} In House based on APHA onfine edition) 3125 0.04 mgikg 1,2,3,4,5 11, Auckland
B by ICPMS 12,13, 14, 15. 21,
22,23, 24,2531,
32,33, 34, 36, 41,
42,43, 44,45
Copper (Recoverable Dry W) In House based on APHA (online edition) 3125 2 malkg 1.2.3.4,5 11, Auckland
B by ICPMS 12,13, 14, 15,21,
22,23, 24, 25, 31,
32,33, 34, 35, 41,
42,43, 44, 45
Lead {Recoverable Dry Wt ) In House based on APHA jonine edilion) 3125 0.02 mglkg 1,2,3,4,5 11, Auckland
B by ICPMS 12,13, 14, 15,21,
22,23, 24, 2531,
32,33, 34, 3541,
Zine (Recoverable Dry W) In House based on APHA (online edition) 3125 5 molkg 1,2,3.4,5 11, Auckland
B by ICPMS 12,13, 14,18, 21,
22,23, 24, 25.31,
32,33, 34, 35,41,
42,43, 44, 45

| Adhoc investigation
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Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *»"

A Babbage Company

Certificate of Analysis Metals & PAH - October 2024

Watercare

Laboratory Services

Watercare Services Limited

52 Ainfree Ave, Mangere, Auckland, 2022
PO Box 107028, Auckland, 2150

T: 0800 522 365
cientsupport@water.co.nz

o WEtErCArelabs.co.nZ

Certificate of Analysis
Laboratory Reference:241014-099
Attention; Laursline Maynisr Firal Report: 572364-0
Ciient: WATERCARE SERVICES LTD Report Issue Date: 10-Dec-2024
Address: PO Box 92521, Wellesley Street, 1141 Received Dats: 19-Nov-2024
‘Ciient Referance: SW Clark WWTP Monitoring - Contaminants Laboratory Activity Dates: 20-Nov-2024 10-Dec-2024
Purchass Order: ¥-3310-LB-002 Quote Reference * 16391

Sample Details

General Testing
Percentage Moisiure

Percentage Solids

Lab Sample ID: 241014-099-1 241014-099-2 241014-099-3 241014-099-4

Client Sample 1D:

Sample Date/Time 20110/2024 30/10/2024 30/10/2024 30/10/2024

Description: MET24W! MET24WI MET24WI METZ4W1
1 dry 2 dry 3 dry 4dry

Metals
|Recoverable Metals on Biomatter by ICP-MS - Trace (D:

‘Arsenic (Recoverable Dry Wi ) maikg 13 15 13 1
Copper (Recoverable Dry Wt.) maikg 150 120 340 360
Lead (Recoverable Dry Wt) mgikg Q17 0.21 0.26 0.39
Zine Dry Wt.) mgikg) 1700 1400 1200 1500

Sample Details

General Testing
Percentage Moisture

Lab Sample ID: 241014-099-5 241014-099-6 241014-099-7 241014-099-8

Client Sample 10:

Sampla Cais/Tima 30/10/2024 30/10/2024 30/10/2024 301012024

Description: MET24WI PAHZAWI PAH2AWI PAHZAWI
5 4 14 4 3

Percentage Solids

Metals

Arsenic (Recoverable Dry Wt) mgikg 14 -

Copper (Recaverable Dry Wt.) myika 130 -

Lead (Racoverable Dry WL) maka 021 -

Zinc (Recoverable Dry Wi, mgig 1600 -

Adhoc i

‘Acenaphthene ngig - 033 * 045 036 *
Acenaphthylene nofg| - 049 * 035 * 0.31 *
Anthracene naig - 182 * 120 * 124
Benzo(ajanthracens ngig = 048 ~ 043 " 0.84
Benzala)pyrene naig - 032 032 * 033 *
Benzo(b+k)flucranthene ngig) - 040 * 047 * 0.23 *
Benzo(ghijperylene ngig| - <1 " <1 * <1 *
Chrysene ngig - 074 * 0.82 * 0.64 *
Comments - Analysed by GCMS *  Analysad by GCMS *  Analysed by GCMS
Dibenz(ahjanthracene ngig = 1 <1* <1 *
Fluoranthene ngig - 258 " 296 * 158 *
Fluorene ngig) - 145 © 172 * 125 *
Indeno(1-2-3-c-djpyrene naig - <t PE <1 -
Naphthalene ngig) - 223 * 268 * 258 *
Report Number: 5723640 Watercars Laboratary Services Page 1 of B

Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample ID: 241014-099-5 241014-099-6 241014-099.7 241014-099-8
Client Sample 10:
Sample DatefTime: 3011012024 30/10/2024 30/10/2024 30/10/2024
Description: Matakawau MET24W1 24 24
5dry 1 dry 2dry 3 dry
Adhaoc i igati
Phenanthrene ngig - 6.80 * 816 479 "
Pyrens 9 - 2.87 * 342 * 15

Sample Details
Lab Sample ID:
Client Sample 1D:
Sample Date/Time
Description:

General Testing
Percentage Moisture k]

Metals

Percentage Solids i

241014-099-9 241014-099-10
30/10/2024 30/10/2024
4 dry 5 dry

241014-099-11

30/10/2024
Karaka MET24WI1
dry

B86.8
13.2

241014-099-12

30/10/2024
Karaka MET24W\2 dry

8.3
1.7

General Testing
Percentage Moisture

Perceniage Solids

Arsenic (Recoverable Dry WL) makg - - 14 11
Copper (Recoverable Dry Wt.) makg - - 310 290
Lead (Recoverable Dry WL) maikg - - 0.38 0.3
Zinc {Recoverable Dry Wt. ma'ka - - 1300 1400
Adhoc
Acenaphthene gia) 0.28 * 0.26 * - -
Acenaphthylana ngig) 014 * 0.14 * - =
Anthracena ngig) 028 * 044 - -
Benzo(ajanthracene mgig 027 * 029 * B -
Benzo(a)pyrens ngig <1+ <1t - -
Benzo(b+k)flucranthene moi| 019 * 042 - -
Benzo(ghijperylens ngia <1+ <1+ R R
Chrysens nglg 046 * 049 * = =
Comments Analysed by GCMS *  Analysed by GCMS * - -
Dibenz(ahjanthracene gy < < * - -
Fluoranthene ngig 080 * a7e - - -
Fluorene ngig| 074 * 098 * - -
Indeno(1-2-3-c-dpyrene ngig <1 " <1 - -
Maphthalene ngig 266 * 423" - -
Phenanthrene ngig 159 * 1.55 * - -
Pyrene i) 043 * 0.55 * = -
Lab Sample ID: 241014-099-13 241014-099-14 241014-099-15 241014-099-16
Chient Sample 1D:
Sampile Date/Time 30/10/2024 30/10/2024 30/10/2024 301072024
Description: Karaka MET24W13 Karaka MET24Wi4 Karaka MET24WI5 Karaka PAH24WI1 dry
d d d

Metals:
Recoverable Metals on Biomatter by ICP-MS - Trace Weight Basis)
Arsanic (Recoverabla Dry WL) makg i " 13 -
Copper (Recoverable Dry Wi.) mghg| 420 280 330 =
Lead (Recovarable Dry Wt} myg 033 0.35 0.32 -
Zinc (Recaverable Wt mghkg| 1800 1400 1600
Adhoc
‘Acenaphthene ngig| - - - 0.36 *
Acenaphthylene ngig - - - 047 *
Anthracene ngig - - 075 "
Report Number:  §72364-0 Watercare Laboratary Services Page2eof 8

Job Number: 67321

66

Date of Issue: 1 September 2025



Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *»"

A Babbage Company

|Sam e Details (continued) ENV_BIOL ENV_BI

ENV_BIOL ‘

ENV_BI

Lab Sample ID: 241014-099-13 241014-099-14 241014-099-15 241014-099-16
Client Sample 10:
Sample Date/Time: 30/10/2024 30/10/2024 30/10/2024 30/10/2024
Description: Karaka MET24\W13 Karaka MET24W14 Karaka MET24WIS  Karaka PAH24WI1 dry

dry dry dry
Adhoc i igatis
Benzoja)anthracene ngig - - - 070 *
Benzo(a)pyrene ngig - - - 038 *
Benzo(b+kflucranthens ngig - - - 047 *
Benzo(ghi)perylene ngig - - - <1 *
Chrysene ngig - - - 068 *
Comments - - - Analysed by GCMS
Dibenz(ahjanthracene ngig - - . <]
Fluoranthene ngig - - B 1.80 *
Fluorene ngig - - - 139 *
Indene(1-2-3-¢-d )pyrana ngig - s - 1
Naphthalene ngig - - - 274 7
Phenanthrens ngig - - n 574 7
Pyrans ngig - - - 181 *

Sample Details

Lab Sample [D: 241014 7 241014 241014-099-19 241014-099-20
Client Sample 1D:
Sample Date/Time 30M0/2024 30/M0/2024 3001042024 3010/2024
Description: Karaka PAH24WI2 dry  Karaka PAHZ4WI3 dry  Karaka PAH24WI4 dry  Karaka PAH24WIS dry
Adhoc i
Acenaphthens ngig 048 * 041 ° 033 * 0.54 *
Acenaphthylene ngig 0.28 * 044 ° 035 * 0.69 *
Anthracene nain 088 * 0.89 * 052 7 066 *
Benzoja)anthracene naig 092 * 0.98 * 092 * 103 *
Benzo(a)pyrene ngiq 036 * 023 " 043 * 037 7
Benzo(b+k)flucranthene ngig 039 * 049~ 054 * 038 *
Benzo(ghijperylene ngig <1 < <« ¢ <+
Chrysene ngig 063 * 0.60 * 067 * 050 %
Comments Analysed by GCMS *  Analysed by GCMS *  Analysed by GCMS * Analysed by GCMS
B
Dibenz{ahjanthracene ngig <1 * <1 * « * <1
Flusranthene ngig 244 " 225 " 1.55 * 169 *
Fluorene ngig 151 * 1.26 * 103 167 ©
Indena(1-2-3-c-d jpyrens ngig < <1 <] * <] *
Naphthalene mgiy 338 * 237 * 228 * 273 *
Phenanthrene ngig 747 ¢ 584 ° 444 ° 640
Pyrena nog 281 * 287 7 1.50 © 169

Sample Details

Sample Details

Lab Sample ID:
Client Sample I0:
Sample Date/Time

Deseription:

General Testing
Percentage Moisture
Percentage Solids

Metals

Arsenic (Recoverable Dry WL)
Copper (Recoverable Dry W)
Lead {Recoverable Dry Wi}
Zinc (Recaverable Dry Wi

241014-099-25 241014-099-26

30102024 30/10/2024
Tore ramp MET24WI5  Toro ramp PAH24WI1
d d

% 87.2 -
% 128 -

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

241014-099-27 241014-099-28

30/10/2024 3011072024
Toro ramp PAH24WIZ  Toro ramp PAHZ4WI3
d d

makg 13 -
myhkg aro =
mgkg 0.22 -
mgky 1700 =

General Testing
Percentage Moisture
Percentage Solids
Metals

Arsenic (Recoverable Dry W)

Toro ramp PAH24WI4  Toro ramp PAH24WI5
d d

Adhoc i

‘Acenaphthene naig - 044 * 043 7 032
Acenaphthylene ngig| - 037 * 0.54 * 029 *
Anthracene naig) - 1.06 * oar 068 *
Benzo(a)anthracene ngig - 043 * 088 * 082
Benzo(a)pyrene 9 - 0.38 * 038 * 031 *
Benzo(b+kflucranthens ngy - 048 * 046 * 035 *
Benzo(ghijparylene ngig - < * < * <] *
Chrysene naig - 058 * 072 * 048 *
Comments - Analysed by GCMS *  Analysed by GCMS * Analysed by GCMS
Dibenz{ahjanthracene gl = <1 <1 <1*
Fluoranthene ngg| - 274 " 214 ° 147 *
Fluorene g - 1.56 © 140 © 102 *
Indeno|1-2-3-c-d)pyrene ngig - <1 " <1 " <1 "
MNaphthalene REE] - 325 * 388 7 280 ¢
Phenanthrene ng'y - B18 * 659 7 488 7
Pyrena nai| - 322 - 208 * 158 *
Sample Details

Lab Sample ID; 241014-099-29 241014-099-30 241014-099-31 241014-099-32
Client Sample 10:

Sample Date/Time 30/10/2024 30/10/2024 30/10/2024 30/10/2024
Deseription:

Te Toro MET24WI1 Te Toro MET24W12
d d

Copper (Recoverable Dry W1.) mgikg| - - 360 250
Lab Sample 1D 241014-099-21 241014-099-22 241014-099-23 241014-099-24 Lead (Racoverable Dry WL} matka - - 0.22 0.22
Ciient Sample ID: Zinc (Recoverable Dry Wi
Sample Date/Time 3011012024 30/10/2024 30/10/2024 30/10/2024
Description: Tore ramp MET24WI1  Tore ramp MET24WI2  Toro ramp MET24WI13  Toro ramp MET24W14 Adhoc |
- o il Clry co Acenaphthene naa 042 * 0.40 * . .
General Testing R =H 042 + 054 * R R
Percentage Moisture Anthracene ng'y o0& " 066 * - -
Percentags Solids Benzo(a)anthracene ngigl 048 * 104 * = =
Metals Benzo(a)pyrene nai) 042 " 033 - -
- Weight Basis) Benzo(b+kjflucranthens nafa| 049 ¢ 045 * - -
Arsenic (Recoverable Dry Wt) makg 13 12 1 14 Benzo(ghiperylens ngg| 1 <1 - -
Copper (Recoverable Dry Wi.) maka 310 350 250 350 Chrysene naig 0.58 * om - = =
Lead (Recoverable Dry WL) mghg 0.22 0.23 0.25 0.24 Gomments Analysed by GCMS *  Analysed by GCMS * - -
Zinc (Recoverable Dry W) mgkg 1200 1400 1100 1600 Dibenz(ahjanthracene naig <1 <+ - 3
Fluoranthene ngig| 179 * 273 7 - -
Fluorena ngig 139 * 13z - >
Indeno(1-2-3-c-d)pyrens ngig| <1 * <1 - -
Report Number:  572364-0 Watercare Laboratory Senvices Page 3of &
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‘ Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL ‘ |Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL ‘
Lab Sample ID: 241014-099-29 241014-099-30 241014-099-31 241014-099-32 Lab Sample ID: 24101409937 241014-099-38 241014-099-39 241014-099-40
Clignt Sample 10 Clignt Sample 10
Sample Date/Time: 30/110/2024 30/10/2024 30/10/2024 30/10/2024 Sample Date/Time. 301072024 30/10/2024 30/10/2024 30/10/2024
Description: Toro ramp PAH24WI4 - Toro ramp PAH24WIS  Te Tore MET24WI1 Te Toro MET24WI2 Description: Te Tora PAH24WIZ Te Toro PAHZAWIZ Te Tora PAHZAWI4 Te Toro PAHZAWIS
dry dry dry dry dry dry dry dry
Adhoc igatis Adhoc igatis
Naphthalens ngla 350 * 351 ° - - Fluoranthene ngig 208 * 292 * 325 * 321"
Phenanthrene mglg 611 ¢ 705 * - - Fluorene mgig 1.24 ¢ 183 * 204 ¢ 223 *
Pyrene ngig 184 290 * - - Indeno(1-2-3-c-d)pyrene ngig <1 * <1 * <i * <1 *
Naphthalene ngia 334 * 418 * 447 " 484 *
Sample Details Phenanthrene ngig 598 9.82 11.32 * 12.18 *
Lab Sample ID: 241014-099-33 241014-099-34 241014-099-35 241014-093-36 Pyrena "9 234 * 331 ° 329 * 401 *
Sample Date/Time 3011012024 30110/2024 30102024 301102024 Sample Details
Description: Te Tore MET24WI13 Te Toro MET24WI4 Te Toro MET24WI5  Te Toro PAHZAWIT dry Lab Sample ID: 241014-099-41 241014-099-42 241014-099-43 241014-099-44
dry dry dry Client Sample 1D:
General Testing Sample Date/Time 30/10/2024 30/10/2024 30/10/2024 30102024
Percentage Moisture Description:

Percentage Solids
Matals

Arsenic (Recoverable Dry Wt.) matka n 13 12 -
Copper (Recoverable Dry Wt.) mafkg 360 240 400 -

Lead (Recoverable Dry WtL) maikg 0.24 0.22 0.2z -

Zinc (Recoverable W) mghg 1600 1300 1600 =
Adhoc i

Acenaphthene ngia - - - 043 *
Acenaphthylens ngig - o o 033 *
Anthracens ngig - - - 149
Benzo(a)anthracene mgig - B o 090 *
Benzo{a)pyrene ngig - - - 040 *
Benzo{b+k)flucranthens ngig - - - 038 *
Benzo{ghijperylene ngig - - - < *
Chrysens ngig - - - 064 *
Comments - - - Analysed by GCMS
Dibenz{ahjanthracene ngig o 5 - <1
Flusranthans ngig - - - 278 ¢
Fluorene ngig = = - 153 *
Indeno(1-2-3-c-d)pyrena ngig - - - =1 *
Naphthalens noig - - - 387 *
Phenanthrene ngig - - - 8.91
Pyrene ngig - - - 332 *
Sample Details

Lab Sample [D: 241014-099-37 241014-099-38 241014-099-39 241014-099-40
Cliant Sample 10:

Sample Date/Time 30/10/2024 3010/2024 30/10/2024 30/110/2024
Description: Te Tora PAH24WI2 Te Tora PAH24WI3 Te Toro PAH24WI4  Te Toro PAH24WIS dry

dry dry dry

Organic

Adhoc

‘Acenaphtheng mgin 04z * 0.36 * 054 * 1.16 *
Acenaphthylene ngig 0.34 © 028 * 065 * 040 *
Anthracene ngig .00 ¢ 132~ 192 * 164 ©
Benzo(a)anthracene ngig 119 * 101 1.02 * 108 ©
Benzo(a)pyrene ngig 039 * 037 * 040 * 020 *
Benzo{b+kjfluoranthens ngig 037~ 038 046 * 036 *
Benzo(ghijparylene ngig <]+ <1+ Bk <1+
Chrysene ngig 051 © 070 068 * 0.68 *
Comments Analysed by GCMS *  Analysed by GCMS *  Analysed by GCMS * Analysed by GCMS

B

Dibenz(ahjanthracens maig < < * <1 <1*
Report Number:  572364:0 Watercars Laboratary Services Page 5 of 8

Gordons MET24WI1
o

General Tesling
Percentage Moisture

Percentage Solids

Gordons MET24WI2  Gordons MET24WI3  Gordons MET24W14
d d d

Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsenic (Recoverable Dry WL) mafkg 13 13 12 "
Copper {Recoverable Dry Wt.) makg 470 480 520 610
Lead (Recoverable Dry WL} mghg 0.27 0.28 0.27 0.28
Zinc (Recoverable Dry Wt} mygkg 1500 1800 1800 1900

Sample Details
Lab Sample ID:
Client Sample 1D:
Sample Date/Time
Description:

General Testing
Percentage Moisture

Percantaga Solids

241014-099-45

30/10/2024
Gordons MET24WI5

241014-099-46

3011012024
Gordons PAH24WI1
dry

241014-099-47

30/10/2024
Gordons PAH24WI2
dry

241014-099-48

aoMoizoz4
Gordons PAH24WI3

Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsanic (Recoverabla Dry Wi) gy 12 - . B
Copper (Recaverable Dry Wt} mghg 500 - - -
Lead (Recoverable Dry Wt) makg 0.24

Zinc (Recoverable Wi, mghkg 1800

Adhoc

Acenaphthena ngig - 085~ 064 * 053 *
Acenaphthylene mglg - 045 * 0.86 * 063 *
Anthracena ngig - o078~ 167 © 122 *
Benze{ajanthracene ngig - 0.86 * 181 08z
Benzo{a)pyrene ngig - 044 * 068 * 0.56 *
Benzo(b+kjfluoranthene ngig - 064 * 092~ 1.54 =
Benzo(ghijperylens ngig - <1+ <1 * <1t
Chrysens ngig - 075~ 101 © 093 *
Comments - Analysed by GEMS * Analysed by GCMS * Analysed by GCMS
Dibenz(ah)anthracene ngig B <1t <1 * <1 *
Fluoranthene ngig - 242 * 419 © 370 ¢
Fluorene ngig - 186 * 244 7 205 *
Indeno(1-2-3-c-d)pyrene ngiq - <" <1 * <1 "
Naphthalene nglg - 338 ar 399 *
Phenanthrene ngig - 9.26 " 1337 * 1291
Pyrene ngig - 272 466 * 450 *
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241014-099-49 241014-099-50
Client Sampie 10:
Sampila Date/Time 30M0/2024 30/10/2024
Description: Gordons PAHZ4WI4 Gordons PAHZ4WIS
di di

Adhac
Acenaphthene g 046 * 060 *

lene naig) 042 * 088~
Anthracens naig 14z * 185
Benzo(a)anthracene naig| 064 * 176
Benzo(a)pyrene naig 031 - 052
Benzo(b+k)fluoranthens nglgl 100 * 058 *
Benzo(ghi)perylene naig| =1 * =1 *
Chrysene naig| 064 * 086 *
Comments Analysed by GCMS *  Analysed by GCMS *
Dibenz(ah)anthracens ngig| <1 * =1 *
Fluoranthene ngg| 278 * 331"
Fluorene ngi) 175 * 1.97 *
Indeno(1-2-3-c-djpyrene gl <1 " <1*
Naphthalens ngig) aa 333"
Phenanthrene g 943 ¢ 10.70 *
Pyrane naig) 286 * 421 "

Resuits marked with * are not accredited fo International Accreditation New Zealand. A dash indicates no test performed.

Where satmples have been supplied by Ite chent, they are lested as received.
The results of analysis containgd in this report relate only fo the sempla(s) tested. Where sample collection was performed by the laboratary, the results of
analysis contained in this regort refale only o the sample(s) collected.

Reference Methods
The samples) referred to in this report were analysed by the following methad(s)

Analyte
Metals

Method Reference

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Samples

Location

‘Arsenic (Recoverabie Ory Wi}

Copper {Recoverable Dry WL

Lead (Recoverable Dry W)

Zinc {Recoverable Dry W)

Adhoc investigation

In House based on APHA (online edition) 3125
B by ICPMS

In House based on APHA {onkine edilion) 5125
by ICPMS

In House based on APHA (onkine edilion) 3125
B by ICPMS

In House based on APHA (onfine ediion) 3125
B by ICPMS

0.04 my/kg

2 mylkg

0.02 mgiky

5 maikg

1,234,511,
12,13, 14,15, 21,
22,23, 24,25, 31,
32,33, 34,3541,

42,43, 44,45

1,2,3,4,511,
12,13, 14,15, 21,
22,23, 24, 25, 31,
32,33, 34, 35,41,

42,43, 44,45

1.2,3.4,511,
12,13, 14, 18, 21,
22,23, 24, 35, 31,
32,33, 34, 35,41,

42,83, 44,45

1,23, , 1,
12,13, 14,15, 21,
22,23, 24,25, 31,
32,33, 34, 35,41,

42, 43, 44, 45

Auckland

Auckland

Auckland

Auckland

Comments

Preparations
Digestion for Recoverable Matals in Biomatter

Biomalter Percantage Molsture

As specified above

In House (8 mlL Niric, 1 mL Hydrochloric Acid:
1 hr 85°C: 2 ml hydrogen paroxide 1 hr 85°C)

ARHA (onlin edition) 2540 8

67,89 10,16,
. 18,19, 20, 26,

27,28, 29, 30, 36,

97, 38, 39, 40, 46,
47, 48, 49, 50

1,234,511,
12,13, 14,15, 21,
22,23, 24,25, 31,
32,33, 34,35, 41,
45
. 11,
12,13,14,15. 21,
22,23,24,25 11,
32,33, 34, 35,41,

42, 43, 44, 45

Auckland

Auckland

Auckland

Preparations
Biomatter Percentage Solids 1,2,3,4,5 1, Auckland
12,13, 14,15, 21,
22,23, 24 2531,
32,33, 34, 35, 41,
42,43, 44,45
1,2,8,4,6 11, Auckland
12,13, 14,15, 21,
22,23, 24,25, 31,
32,33, 34, 36, 41,
42,43, 44,45

APHA (online edition) 2540 B

Tissue Homogenising for Metals Analysis Inhouse method (MLOT)

The method detection limif (MDL) Nsted is the limit atfainable in a relatively clean matrix. If ditufions are required for analysis the defection limit may be higher.
For mare information please contact the Compifance and Projects Manager,

Samples. with sultable preservation and stabilty of analytes, wil be held by the laboratory for  perlad of twe weeks after rasults have been reported, unless
olherwise advised by he submiller

Watercare Laboratory Services is a divsion of Watercare Services Limited .

This report may not be reproduced, sxcapt in full, without the written authority of the Cempliance and Projects Manager,
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Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *»"

A Babbage Company

Certificate of Analysis Metals & PAH - January 2025

Watercare

Laboratory Services

Certificate of Analysis

Watercare Services Limited
52 Aintraa Ave, IMangers, Auckland, 2022

PO Box 107026, Auckland, 2150
T 0800 522 365
chentsupport@water.co.nz

i Wt arelabs.co 1z

ratory Reference: 250218-124

Attention Final Report:

Glient: WATERCARE SERVICES LTD Report Issue Date:
Address: PO Box 92521, Wellesley Street, 1141 Recsived Date:

Client Reference:  SW Clark WWTP Monitaring - Contaminants Laboratory Activity Dates:
Purchase Order: 3310-WV-02-603040 Quote Reference :

5018420 Replaces Report  501389-0
05-Jun-2025

18-Feb-2025

18-Feb-2025 - 20May-2025

16353

This is an amended report superseding 581967-0. The PAH results have been corrected for amount and the correct units are
now applied. We apologise for this error on our part.

Sample Details

General Testing
Percentage Moisture
Percentage Solids
Metals

Lab Sample ID: 25021812441 250218-124-2 250218-124-3 2502181244

Chient Sampie 10:

‘Sample Date/Time 22/01/2025 22/01/2025 22/01/2025 22/01/2025

Descriptian: MET25WI MET25WI b MET25W1 MET25WI
a

Arsenic (Recoverable Dry WL)
Copper (Recaverable Dry Wt.)
Lead (Recoverable Dry Wt.)
Zinc (Recoverable Dry Wt.)

Sample Details

Lab Sample ID: 250218-124-5 250218-124-6 250218-124-7 250218-124-8
Client Sampie 10:

Sample Date/Time 22/01/2025 22/01/2025 22/01/2025 22/01/2025
Description: MET25WI PAHZ5WI1 PAH25WI PAH25WI

General Testing
Percentage Moisture

Percentage Solids
Metals

1dry

2 dry

3 dry

Recoverable Metals on Biomatter by ICP-MS - Trace [Dry Weight Basis)
makg)

Arsenic (Recoverabla Dry Wt 14 - - -
Copper (Recoverable Dry Wt} matka| 410 - - -

Lead (Recoverable Dry Wt.) mata 0.3 - - -

Zine (Recoverable Dry Wt.) maika) 1900 o 2 >
Adhoc

‘Acenaphthene ngfy| - <02 * 0.2 * 062 *
‘Acenaphthylene nef| - <02 * 0.56 * 0.44 *
Anthracene ngfg| - <02 " 0.89 0.84 *
Benfajanthracene 9l = 067 * 070 * 062
Benzolalanthracene nof - 087 * 070 * 062 "
Benzola)pyrene ngfg| - 039 * <02 * 0.55 *
Benzo[b+k]fluoranthene nala - 081~ 058 * 065 ©
Benzolg,hilperylens nglg) - <1 <1 < *
Chrysene nglg| - <02 * 116 * 063 *
Comments - GC-M3MS * GC-MSMS * GC-MSMS *
Dibenz{a hjanthrancene ngfa - <« * =1 * <
Flucranthene nafg) - 173 212" 296 *
FReport Number:  591842-0 Wiatercars Laboratory Services Page 10f5

Sample Details (continued) ENV_BIOI

Lab Sampls ID: 250218-124-5 250218-124-6 250218-124-7 250218-124-8

Client Sampie 10:

Sample Date/Time. 22/01/2025 22101/2025 22101/2025 22/01/2025

Description: MET25WI 2 2 PAH25WI
5 dry 1 dry 2dry 3 dry

Organics

Adhoc i igati

Fluorene naly - 127 * 148 * 181 *

Indenc[1,2,3-cd]pyrene nafg - <1 * < <1 *

Naphthalene naig - 278 * 553 * 13.96 *

Phenanathrene ngfg - 138 ° 140 * 183 ©

Pyrene nalg - 224 ° 204 ° 285 *

Lab Sample ID:
Client Sample 1D
Semple DaterTime
Description:

General Tesling

Percentage Moisture
Parcantage Solids

Arsenic (Recoverable Dry Wt.)
Copper (Recoverable Dry Wt.)
Lead (Recoverable Dry Wt}
Zine (Recovarable Dry Wi )

| Recoverable Metals on Biomatter by ICP-MS - Trace (D

250218-124-3

22/01/2025

4 dry

250218-124-10

22/01/2025

Matakawau PAH25W1  Matakawau PAHZ5WI
5

dry

Sample Details

250218-124-11

2210142025
Te Toro MET25WI1
dry

250218-124-12

22i01/2025
Te Toro MET25WI2
dry

ok

maka

Weight Basis)

Sample Details

Adhoc

Acenaphthene naig 068 * <0.2 * - -
Acenaphthylene nalg 051 * <02 * o S
Anthracens naig 060 * 033 * - -
Benjajanthracene nafg 064 % = - =
Benzo[ajanthracene iy 0.64 * 0.80 * - -
Benzo[a)pyrene nalg 0.60 * 053 * - -
Benzo[b+k]fluoranthene ngig 074 * 0.78 * - -
Benzo[g,h ijperylens nafg < * <1 - -
Chrysene ngfg| 073 * 0.55 * - -
Comments GC-MSMS GC-MSMS * - -
Dibenz{ahlanthrancene nafg) LS <1* - -
Fluoranthene "9 281 " 244 7 - -
Fluorene nalg 181 ° 138 " - -
Indeno[1.2,3-cd]pyrene nglg < " <1* - -
Naphthalene ngfg| 921 * 6.22 * - -
Phenanathrene mof 218 * 102 * - -
Pyrene nglg 238 * 215 * - -

Lab Sample ID: 250218-124-13 25021812414 250218-12415 250218-124-16
Client Sample 1D

Sample Date/Time 220112025 2210172025 22/01/2025 22/01/2025
Description: Te Toro MET25WI3 Te Toro MET25WI4 Te Tore MET25WIS  Te Toro PAH25WI1 dry

dry dry dry

General Testing

Perceniage Moisture

Percentage Solids

Metals

R rable Metals on Biomatter by ICP-MS - Tr Dry Weight Basis)

Arsenic (Recoverable Dry Wi ) kg 14 14 15 -
Copper (Recoverable Dry W) maikg as0 440 280 -

Lead (Recoverable Dry Wt.) mgikg 024 025 019 -

Zinc (Recoverable Dry \Wi.) maikg| 1500 1900 1100 -
Report Number: 5918420 Watercare Laboratory Services Page 20f §
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Clark’s wastewater treatment plant upgrade:

Bioresearches *»"

. . o A Babbage Company
Pre-construction shellfish monitoring 2024/2025
| Sample Details (continued) ENV_BION ENV_BIOI ENV_BIOL ENV_BIOL ‘ Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL ‘
Lab Sample 1D 250218-124-13 250218-124-14 250218-124-15 250218-124-16 Lab Sample ID: 250218-124-21 250218-124-22 250218-124-23 250218-124-24
Cient Sample ID: Clignt Sample 1D:
Sample Date/Time: 22/01/2025 22/01/2025 22/01/2025 22/01/2025 Sample Date/Time: 22/01/2025 22/01/2025 2210172025 22/01/2025
Description: Te Toro MET25WI3 Te Toro MET25WI4 Te Toro MET25WIS Te Toro PAHZSWI1 Description: Gordons MET25WI11 Gordons MET25WI2 Gordons MET25WI3 Gordons MET25WI4

Adhoc

Acenaphthena ngig - - - <02 *
Acenaphthylens mnaly - - - 0.50 ©
Anthracene ngy - - - 048 *
Ben[a]anthracene naig B B B 070~
Benzolalanthracene ngig - - - a7~
Benzola]pyrens ngig - - - .50 *
Beanzo[b+k|lucranthena ngig - - - 046 *
Benzolg,h,iperylene ngly - - - < *
Chrysene ngig - - - 069 *
Comments - - - GC-MSMS *
Dibenz[a,hjanthrancene naig - - - <1 *
Fluoranthene noly - - - 272
Flucrene ngiy - - - 126
Indencl1,2,3-cd]pyrene ngig - - - < *
Naphthalens ngly - - - 371"
Phananathrene ngly - - - 131 ¢
Pyrane ngig - - - 230 *

Sample Details

Lab Sample ID:
Client Sample 10:
Sample Date/Time

Description:

General Testing
Percantags Moisture

250218-124-17

22/01/2025
Te Toro PAHZ5WI2
o

250218-124-18

22/01/2025
Te Toro PAHZ5WIZ
di

250218-124-19

22/01/2025

Te Toro PAHZEWIA  Te Toro PAH25WIS dry
dry

250218-124-20

22/01/2025

Pearcantage Solids

Organics

Adhoc

Acenaphthene ngig 059 * <02 * <02 * <02 *
Acenaphthylene ngly 023 * 038 * 048 © <Dz *
Anthracens ngig 059 * 103 075 " 091
Benla)anthracens mgiy 057 * <0.2 * 061 * 087 *
Benzolalanthracene na'g 057 * <02 * 061 * 087 *
Benzola]pyrens ngig 048 * <02 * 085~ <02 "
Benzo|b+k]flueranthena ngly 022 * 0.37 " 0.43 7 037 *
Benzolg,h,perylene ngig <" <l * <l * <
Chrysena ngig 049 * 080 " 0.87 * 074 *
Comments GC-MSMS * GC-MSMS * GC-MSMS * GC-MSMS *
Dibenz[a,hjanthrancens naig <1 * <1 * <1 * <1 *
Fluoranthene ngig 288 * 361 " 322 7 250 *
Flucrene ngfy 171 217 * 171" 191
Indeno[1,2,3-cd]pyrene naig <] * <1 * <1 <1 *
Naphthalena ngiy 653 * 17.50 * 997 * 796 "
Phenanathrene gty 186 * 298 © 210" 42
Pyrene gl 234 * 285 * 283 * 188 *
Sample Details

Lab Sample ID: 250218-124-21 250218-124-22 250218-124-23 250218-124-24
Client Sample 1D:

Sample Date/Time 2210112025 2210112025 22/01/2025 22/01/2025
Dascription: Gordons MET25WI1  Gordons MET25WI2Z  Gordons MET25WI3  Gordons MET25Wi4

General Testing
Percentage Moisture
Parcantage Solids

Metals

Report Number.  591842-0

Watercare Laboratory Services

Page 3of §

Arsenic (Recoverable Dry WL}
Copper (Recoverable Dry Wt )
Lead {Recoverable Dry WL}
Zinc (Recoverable Dry Wt.)

Recoverable Metals on Biomatter by ICP-MS - Trace

Weight Basis)
mghg 12 12 1z 11
mgkg 410 360 510 540
maikg 022 021 021 0.26
mghkg| 2000 1500 2000 2300

Lab Sample ID;
Client Sample 1D:
Sample Date/Time

Description:

General Testing
Percentage M

Percentage
Metals

250218-124-25

22/01/2025
Gordons MET25WIS

Recoverable Metals on Biomatter by ICP-MS - Trace Weight Basis)

250218-124-26

2210112025
Gordons PAH25W11

Sample Details

250218-124-27

22/01/2025
Gordons PAHZ5WI2

250218-124-28

22/01/2025
Gordons PAHZSW(3

Arsenic (Recoverabla Dry Wt.) kg 12 - - -
Copper (Recoverable Dry Wt.) mghkg) 500 - - -
Lead {Recoverable Dry Wt.) maikg 0.19 - - -
Zinc (Recoverable Dry Wt.) mgkg 2000 - - -
Adhoc i igatit
Acenaphthene ngig) - <02z <02 <02 "
lene ngig) - 032 * 0.37 022 *
Anthracene ngig) - 093 " 067 * 068 *
Ben[a]anthracens wok| - 046 * 067 * 063 *
Benzo[alanthracene ngig| - 046 0.67 * 063 ~
Benzofa]pyrene ngig - 115 ° 059 * 085 *
Benzo[b+k]fluoranthens ngig - 0.89 " 043 * 064 *
Benzolg/h,ilperylene ngig - <1 * <1 * < *
Chrysene ngig - 1.54 * 0.88 069 *
Comments - GC-MSMS * GC-MSMS * GC-MSMS *
Dibenz{a,hjanthrancene ngig| - <1 * <1 =1 *
Flucranthene no - - 244 ° 266 *
Fluorene ngig - 147 7 197 1.66 *
Indene[1.2,3-cd]pyrene ngig| - <« " <« <1 *
Maphthalene ngig - 496 " 6.29 * 448 *
Phenanathrene ngig - 210 * 1.41 ° 174 *
Pyrene ngig - 2.80 201 " 225 "

Lab Sample ID:
Client Sample 1D:
Sample Date/Time
Description:
General Testing
Percentage Maisture

Parcentage Solids

250218-124-29

22/01/2025
Gaordons PAH2EWI4

250218-124-30

22/01/2025
Gordons PAH25WIS

Acenaphthene moig| =02 * 0.59 *
Acenaphthylene mak 0.55 * 053 °
Anihracene naig 11 0.83 °
Ben[alanthracens ngig| <02 * <02 *
Benzolajanthracene ngig) <0.2 * =02 *
Benzolalpyrene ngig 0.88 * 089 *
Benzo|b+k]fluoranthens ngi) 058 * 047 *
Benzo|g,h,ilperylens ngig| < < *
Report Number:  591842-0 Watercare Laboratory Services Pagedof 5
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Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *»"

A Babbage Company

| Sample Details (continued) ENV_BI ENV_BIOL
Lab Sample ID: 250218-124-29 250218-124-30
Ciient Sample 1D:

Sample Date/Time: 22i01/2025 22/01/2025
Description: ordons PAHZ5WI4 Gordons PAHZEWIS
Adhoc

Chrysene ngig 145 * 084
Comments GC-MSMS * GC-MSMS *
Dibanz[a,hjanthrancane ngig <1 * =1
Fluoranthene ngiy 339 * 297 7
Fluorene naig 212 * 186 ~
Indenac[1.2,3-cd]pyrene mgfg <] * =1 *
MNaphthalens ngig 11.08 * 402 °
Phenanathrene maig 154 * 225 °
Pyrene ngig 255 * 224 *

Results marked with * are nol accredited fo Intermational Accreditation New Zealand. A dash indicates no fest performed.
Whers samples have been suppiled by the cllent, they are lested as receivec.
The results of analysis contained in this report relate anly to the sample(s) tested. Where sampls collection was performed by the fabaratory, the results of
analysis contained in this report relate only to the sample(s) callected.

Reference Methods
The sample(s) referred to In this report were analysed by the following method(s)

Analyte Method Reference Samples  Location

Metals
Recoverable Metals on Bi by ICP-MS - Trace (Dry Weight Basis)
Arsenic (Recoverable Dry W) In House based on APHA (onfing edition) 3125 0.04 mgfkg 1,2,5.4,5, 11, Auckland
B by ICPMS
Capper (Recoverable Dry Wi) In House based on APHA fonine edilion) 3125 2 my'kg
B by ICPMS
Lead {Recoverable Dry W) In House based on APHA (online edilion) 3125 0.02 mg/kg 1,2,3,4,5, 11, Auckland
B by ICPMS 12,13, 14, 15. 21,
22,23, 24,25
Zinc {Recoverable Dry Wi ) In House based on APHA (onfing edilion) 3125 5 mglkg 1,2,3,4,5. 11, Auckland
8 by ICPMS 12,13,14, 15,21,
22,23, 24, 25
Organics
Adhoc investigation
Comments As specified above 6,7,6,9,10, 18, Auckland
17,18,13,20. 26
27, 28, 29, 30
Preparations
Digestion for Recoverable Metals in Biomatter In House (& mL Nitric, 1 mL Hydrochloric Acid 1,254,511, Auckland
1 hr 95°C: 2 ml hydrogen peroxide 1 he 85°C) 12,13, 14,1521,
22,23, 24,25
Biomatter Percentage Molsturs APHA {online edition) 2540 B Al Auckland
Biomatter Percentage Salids APHA (online edition) 2540 B Al Auckland
Tissus Homogenising for Melals Analysis In-housa mathod (MLO1) Al Auckland
The method detection il (MDL] listed Is the limil aiiainable n a relaiuely Glean malrix. If dlulions are requied for analysis the defechion lmit may be higher.
For more information please contact the Compliance and Projects Manager.

Samples, with suitabls proservalion and stabilly of analytes, will be held by the laboralory for a pafiod of lwo wetks aflsr rosUlts have bosn reported, unlsss alhorwise
advised by the submittar.

Watercare Laboratory Services is a division of Walercare Services Limited
This report may not be reproduced, except in full, without the written authority of the Gompliance and Projects Manager

Rabyn Absrrethy
Compliance and Projects Manager

Report Number:  531842.0 Watercars Laboratory Services Page 50f 5
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Clark’s wastewater treatment plant upgrade:

Bioresearches *»"

. . o A Babbage Company
Pre-construction shellfish monitoring 2024/2025
Certificate of Analysis Metals & PAH - March 2025 | sampte Detais (continuec) env_si0 Env oL eweo |
Lab Sample ID; 250325-145-5 2503251456 250325-145-7 250325-145-8
. . Clignt Sample 10:
- Watercare Services Limited
o, 52 Alniree Ave, Mangere, Auckland, 2022 Sample Date/Time:
PO Bex 107028, Auckland, 2150 Description: MET25M PAH25MA PAHZ5MA PAH25MA
LaNE
N\ N : 0800 522 365 ARCHS RCH1 RCH2 RCH3
i P r——a
Laboratory Services s i
5 ¥ Indeno|1,2,3-cd]pyrene na) - 2 - - P
Certificate of Analysis Naphthalene ol - 895 * 18.74 * 10.81 *
. Phenanathrene ra) - 428 * 7.07 * 463 *
Laboratory Reference: 250325-14! — = . P TRE P
Attention: Lauredine Meynier Final Report: 586605-0 Replaces Report 5859130 )
Client: WATERCARE SERVICES LTD Report issue Date: 17-Apr-2025 Sample Details
Address: PO Box 92521, Wellesley Street, 1141 Received Date: 25-Mar-2025 Lab Sample ID: 2503251459 250325-145-10 250325-145-11 250325-145-12
Client Sample 10:
Chient Reference. W Clark WWTP Monitoring - Contaminants Laboratory Acifvily Dales:  26-Mar-2025 - 11-Apr-2025 Sample Date/Time 06/03/2025 06/03/2025 06/03/2025 06/03/2025
Furchass Ordar:  3310-WV-02-093040 Quote Reference - 18353 Deseription: Matakawau PAH25MA  Matakawau PAH25MA  Karaka MET25MARC  Karaka MET25MARG
RCH4 RCHS

Amended COA generated with corrected acereditation status .

Sample Details
Lab Sample ID: 250325-145-1
Client Sample ID:
Sample Date/Time
Deseription:

250325-145-2 250325-145-3 250325-145-4

Matakawau MET25MA  Matakawau MET25MA  Matakawau MET25MA  Matakawau MET25MA
CH1 CH3

General Testing

Percentage Solids i
Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (| Weight Basis)
Arsenic (Recoverable Dry WL) ma/kg 1 12 1 11
Copper (Recoverable Dry W) mghg 280 290 300 240
Lead (Recoverabla Dry Wt.) mghg) 0.24 0.29 0.28 0.32
Zinc (Recoverable Dry Wi.) mgfg 1500 1800 1600 1300

912 90.6 90.5 831
8.8 9.4 9.5 10.9

Sample Details
Lab Sample [D: 250325-145-5 250325-145-6 250325-145-7 250325-145-8
Client Sample 1D:

Sample Date/Time

Description: Matakawau MET25MA  Matakawau PAHZ5MA  Matakawau PAH25MA  Matakawau PAH25MA
RCHS RGH1 RCH2

General Testing

Percentage Moisture - 905 - - -
Percentage Solids % 9.5 - - -

Metals

Metals on by ICP-MS - Trace (Dry Waight Basis)

Arsanic (Recoverable Dry W) mgikg 14 - - -
Copper (Recoverable Dry Wt.) mghg) 320 - - -

Lead (Recoverable Dry WL) mglkg 032 - - -

Zinc (Recoverable Dry Wt.) makg 1800 - - -
Adhoc i igatie

Acenaphthene naig - <0.2 * <02 " <0.2 *
Acenaphthylens nay| - <02 * <02+ <0.2 *
Anthracens nai - <0.2 * <02~ <02 *
Benlalanthracene ol - <02 * 02" <02 *
Benzola)pyrene naig - <02 " <02 <0z "
Benzo[b+k]fluoranthens gl - <02 * <02z <02 *
Benzo|g h, perylene naig - <1+ R <1+
Chrysena naiy - <1* < <1 *
Comments - Analyze by GC-MS *  Analyze by GC-MS *  Analyze by GC-MS *
Dibenz[a hjanthrancens g - <0.2 * <02~ <02 *
Fluoranthene naig - 289 * 6.14 209
Flucrene nafg| - 138 * 21z " 114
Report Number, 5866050 Watercare Laboratory Services Page 1 of &

General Tesling
Percentage Maisture

Percentage Solids
Metals

Arsenic (Recoverable Dry Wt.) makg - - 1 1
Copper (Recoverable Dry Wt.) kg - B 490 640
Lead (Recoverable Dry WL.) mafkg - - 0.2 0.35

Zinc (Recoverable Dry W)

Adhoc

Acenaphthene | <02 " <02 * - -
Acenaphthylens nai <02 * <0.2 * o >
Anthracene naral <02 * 0.2 * - -
Ben[a]anthracene g <02 " <02 * = =
Benzo[a]pyrene gl <02 * <0.2 * - -
Benzo[b+k]fluoranthene ngig) <02 * <02 * - =
Benzolg h,ijperylena ngig « =1* - -
Chrysens ngig| < * <1 * - -
Comments Analyze by GC-MS *  Analyze by GC-MS * - -
Dibenz{a, hlanthrancens el =02 * <02 * - -
Fluoranthene naral 214 23" - -
Fluorene ngfgl <0.2 ¥ 140 = =
Indsno[1,2.3-cd]pyrene ng1g| <1 * <1 R -
Naphthalens ngig) 1081 * nr* - =
Phenanathrene naia) 463 * 4.53 ° - -
Pyrene ngig 165 * 1.80 ° = -
Sample Details

Lab Sample ID; 250325-145-13 250325-145-14 250325-145-15 250325-145-16
Client Sample 10

Sample Date/Time DB03/20;
Description: Karaka MET25MARC  Karaka MET26MARC  Karaka MET25MARC  Karaka PAH25MARC

General Tesling
Percentage Moaisture
Percentage Solids

Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsenic (Recoverable Dry WL makg 10 12 10 -
Copper {Recaverable Dry Wt} maikg 540 520 430 -
Lead (Recoverable Dry Wi.) kg 032 0.25 0.24 -
Zinc (Recoverable Dry W) makg 1900 1700 1700 =

Report Number:  586605-0 ‘Watercars Laboratory Services Page 2of B
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Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *»"

A Babbage Company

|Sam e Details (continued)
Lab Sampie ID;

Clignt Sample 1D;

Sample Date/Time.,

Description:

ENV_| ENV_BIOI ENV_BIOL ENV. L
250325-145-13 250325-145-14 250325-145-15 250325-145-16
Karaka MET25MARC  Karaka MET25MARC  Karaka MET25MARC  Karaka PAHZSMARC

H3 H4 H5 H1

Karaka PAH25MARC  Karaka PAH2!
H2 H

Adhoc il

Acenaphthene ngig - - - <02 *
Acenaphthylene ngig - - B <02 *
Anthracene ngig| - - - <02 "
Benfa]anthracene ngig - - o <02 *
Benzola]pyrene ngig| - - - <02 *
Benzo[b+k]flueranthene ngig| - - - <Dz "
Benzolg,h,iperylena ngig| - - - <1 *
Chrysane ngig - - B <1 *
Comments - - - Analyze by GC-MS *
Dibenz{a,hjanthrancene ngig - - o <02 *
Fluoranthene ngig| - - - 281 "
Fluorene ngig| - s s 214 *
Indenc(1.2,3-cd]pyrene ngig| - - - < *
Naphthalene ngig| - = - 1542 *
Phenanathrene ngig - - - 574 *
Pyrene ngig - - - 241 ¢
Lab Sample ID: 250325-14517 250325-145-18 250325-145-19 250325-145-20
Client Sample 1D:

Sample Date/Time

Description: Karaka PAH2! Karaka PAH25MARC

Ben[alanthracens
Benzola)pyrene
Benzo[b+k]fiuoranthens
Benzo[g,h,ilperylene
Chrysene

Comments

Dibenz{a hlanthrancens
Fluoranthene

Fluorena
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanathrene

Pyrene

naig) <02 * <02 *
ngig <02 " <02 "
ngig| =02 * <02 "
gl <0.2* <02 ¢
g <02 " <0.2 *
ngig) <02 * =0z "
ngig) <1 =1*
ngig <1 * =1*
Analyze by GC-MS *  Analyze by GC-MS *
ngig <02 <02 "
ngig 219 * 301
ngig 187 * 147 *
naig <t <1 *
ngig 12.26 * 14,94 *
ngig 528 * 490 *
238 * 261

<02*
<02 *
0.2 "
=02 *
<02 *
<02 *
=1 *
<1*
Analyze by GC-MS *
€2 "
325"
1.78 *
<1
14.36 *
5.98 ©
283

<02 *
<02
<02 *
<0z *
<02 *
<02 "
<1
=1
Analyze by GC-MS *
=02
270
178 *
<1
13.73 *
577 *
224 *

Lab Sample ID:
Client Sampie 1D:
Sample Date/Time
Description:

General Testing
Percentage Moisture

Percentage Solids

50325145,

250325-145-21

Sample Details

50325-145.

06/03/2025 06/03/2025

06/03/2025

Toro ramp MET25MA  Toro ramp MET25MA  Toro ramp MET25MA  Toro ramp MET25MA
RCH1 RCH2 RCH3 RCH4.

250325-145-24

0B/03/2025

Metals

R T Metals on Biom: r by ICP-MS - Tr Weight Basis)

Arsenic (Recoverable Dry W) mgikg 1 1 12 1

Copper (Recoverable Dry Wt.) mgikg 500 540 500 460

Lead (Recoverable Dry WL} mgfkg 0.34 0.38 0.35 04

Zinc {Recoverable Dry Wt.) mgha| 1700 1800 1700 1600
Report Number:  586605-0 Watercars Laboratary Services Page 3of 8

Sample Details

Lab Sample ID:
Client Sample 1D:
Sample Date/Time

Description:

General Testing
Percentage Moisture

Percentage Solids
Metals
Metals on Biomatter by ICP-MS - Trace (D

250325-145-25 250325-145-26 250325-145-27 250325-145-28
06/03/2025 06/03/20.
Toro ramp MET25MA  Toro ramp PAH2SMAR  Toro ramp PAH2Z5MAR  Toro ramp PAH25MAR
RCH5 CH1 CH2

ry Weight Basis)

Arsenic (Recoverable Dry WL) mghkg| 1 - - -
Copper (Recoverable Dry Wt} mghg| 680 - - -
Lead (Recoverable Dry Wt} makg 043 - - -
Zinc (Recoverable Dry Wi.) maikg 2600 5 5 o
Adhoc il igatie

Acenaphthene naig - <0.2 * =02 * <02 *
Acenaphthylene naig - <02 * <02 * <02 *
Anthracens ngfg) - 0.2 * <02 " 0.2 *
Ben[a]anthracene nalg - <02 * <02 * <02 *
Benzo[a]pyrena nalg - <02 * 02 * =02 7
Benzo[b+k|lucranthene nglg - <0.2 * <02 * =02 *
Benzolg,h.ilperylene nafa) - < < * <1 *
Chrysene gy B < v < ¢ = *
Comments - Analyze by GC-MS *  Analyze by GC-MS *  Analyze by GG-MS *
Dibenzla,hjanthrancene ngig - <0.2 * <02 * <02 *
Fluoranthene nafg - 295 7 248 7 3re -
Fluorene ngfg - 219 7 168 * 156 *
Indeno[1,2,3-cd]pyrene naig| - =1 * <1 * <1 *
Naphthalene ngig) - 1832 * 16.54 * 1691 *
Phenanathrens ngig - 532 4.35 * 37a "
Pyrana ngfg| - 2.28 * 217 * 336
Sample Details

Lab Sample ID: 250325-145-29 250325-145-30 250325-145-31 250325-145-32
Clisnt Sample 10

Sample Date/Time 06/03/20;
Description:

General Testing
Percentage Moisture

Toro ramp PAH25MAR  Toro ramp PAHZSMAR  Te Toro MET25MARC  Te Toro MET25MARC
H2

Percentage Solids

Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsenic (Recoverable Dry W) gk - - 9.8 11
Copper (Recoverable Dry Wt.) mkg| - - 430 630
Lead (Recoverable Dry Wt.) kg - - 023 019
Zinc (Recoverable Dry Wi.) raghg) - - 2200 2900

nglg 0.2 ¢ <0.2 * - -

nalg <0.2 * <0.2 * - =

ng/g) <0.2 * <02 * - -
Ben[a]anthracene nafg <02 * <02 * o -
Benzolalpyrene naia| <0.2 * <02 * - -
Benzo[b+k]flucranthene nafa| <02 " <02 " - -
Benzog h,ijperylana nafg <1 * <1+ R -
Chrysene nglg <t * 1+ - -
Commenls Analyze by GC-MS *  Analyze by GC-MS * - -
Dibenzla,hjanthrancens ngig <0.2 * <02 * - -
Fluoranthene nala 371" 3.25 * - -
Fluorene ngfg 021+ 4.48 * - -
Indeno[1.2.3-cd]pyrena nalg <1 <1 " - -
Naphthalene nalg 17.27 * 861 " = =
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Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample 1D: 250325-145-29 250325-145-30 250325-145-31 250325-145-32
Cilient Sample ID:
Sample Date/Time. D6/03/2025 06/03/2025 06/03/2025 0B/D3/2025
Description: Toro ramp PAHZ5MA  Toro ramp PAH25MAR  Te Toro ME‘I‘25MARC Te Toro METZSMARC
RCH4 CH5

Adhoc

Phenanathrene WQ 241 * 977 " - -

Pyrane 208 * 1.86 *

Sample Details

Lab Sample 1D: 250325-145-33 250325-145-34 250325-145-35 250325-145-36
Client Sample 10:

Sample Date/Time 06/03/2025 06/03/2025 0603/2025 06/03/2025
Description: Te Toro MET25MARC  Te Toro MET25MARC e Tora MET25MARC e Tora PAHZEMARG

H3 H4 H5 H1

General Testing
Percentage Moisture

Percentage Solids

Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsenic (Recoverable Dry Wt) mgkg 10 2.9 n -
Copper (Recoverable Dry Wt} ghg 430 360 590 -
Lead (Recoverable Dry Wt.) maﬂw Is 0.19 0.19 -
Zinc (Recnvmme Dry Wit.}) 1900 2600

ngig

ngig
Anthracene ngig
Ben[a]anthracene ngig
Benzolalpyrene ngig
Benzo[b+k]fiuoranthana nglg
Benzolg,h,ilperylene ngig
Chrysena ngig
Comments
Dibenz[a hlanthrancene ngig
Fluoranthene ngig
Fluoreng noh
Indenc[1,2,3-cd]pyrene ngiq
Maphthalane ngig
Phenanalhrana i

ngig

0.2 *
<02 *
<02 "
0.2 *
<0.2 *
<02
<1 *
=« *
Analyze by GG-MS *
<02 *
418 *
0.2 *
<1 *
0.24 *
362 *
243 *

Lab Sample ID:
Client Sample 1D:
Sample Date/Time
Description:

250325-145-37

06/03/2025
Te Toro PAH25MARC

Sample Details

250325-145-38 250325-145-39

06/03/2025 06/03/2025
Te Toro PAH25MARC  Te Toro PAH25MARC
H4

250325-145-40

06/03/2025
Te Toro PAH25MARC
H5

‘Acenaphthene ngia 466 <02 * <02 * <02 "
Acenaphthylene ngig =0.2 * <02 * <02 * <02 *
Anthracena ngig 0.2 * <02 * <0.2 * <02 *
Ben[alanthracens ngig <02 * <02 * <0.2 * <032 *
Benzofajpyrens nia 0.2 <02 * <0.2 * <02 °
Benzo|t+kflucranthens ngig <02 * <02 * <02 * <02 *
Benzolg, h.ijperylens ng - - - <1 *
Benzolg,h,ilperylene ngig <1 * <1 * <1 * -
Chrysene ngig <1 * <1 * =1 * =1
Comments Analyze by GC-MS = Analyze by GC-MS *  Analyze by GC-MS *  Analyze by GC-MS *
Dibenz[a hlanthrancene ngig 0.2 * <02 * <02 * <02 *
Fluoranthene ngig aom * 3.80 * 250 * 264 *
Report Number:  586605-0 Watercare Laboratory Services PageSof &

Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample ID: 250325-145-37 250325-145-38 250325-145-39 250325-145-40
Client Sample I
Sample Date/Time: 06/03/2025
Description: Te Toro PAHESMARC Te Toro PAH?SMARC Te Toro PAHZ‘SMAFLC Te Toro PAHZSMARC
Adhoc
Fluorene ngfy 8.09 * 0.2 * =02 " =02 "
Indena(1,2,3-cd]pyrene nglg) < * <1 * <1 * <1 *
Naphthalens ngig 1238 * 7Aa0 " 385 7 210 *
Phenanathrene nglg 1244 * 223 * 087 * 245 "
Pyrene nglg 166 * 185 127 128 *
Sample Details
Lab Sample 10: 250325-145-44
Client Sample 1D:
Sample Date/Time 06/03/2025 0B/03/2028
Description: Gordons MET25MAR ~ Gordons MET25MAR  Gordons MET25MAR Gordons MET25MAR
CH1 CH4

General Tesling

Percentage Maisture
Percentage Solids

- Weight Basis)
Arsenic (Recoverable Dry Wt) maka 10 14 1" 13
Copper (Recoverable Dry Wi.) maka 740 410 490 420
Lead {Recoverable Dry Wt) mm n 21 0.25 0.28 022
Zinc {Recoverable Dry Wi 1800 2500 2200

General Testing
Percentage Moisture

Percantage Salids
Metals

Arsenic (Recoverable Dry Wt)
Copper {Recoverable Dry Wi.) mg/kg
Lead {Recoverable Dry Wt} makg
Zinc {Recoverable Dry W1.)

Sample Details

Lab Sample 10: 250325-145-45 250325-145-48 250325-145-47 250325-145-48
Clisnt Sampla 1D:
Sample Date/Time 06/03/2025 DB/032025
Description: Gordons MET25MAR  Gordons PAHZ5MAR  Gordons Gordons.

CHS CH2 H3

Adhoc

Acenaphthene nafg - <02 * <02 * <02 "
Acenaphthylene nafg - <02 * <0.2 * <02 *
Anthracena nglg| - <02 * <02 * <02 "
Benlalanthracena ngly) - <02 * <02 * <02 *
Benzo[a)pyrene nglg - <0.2 * <02 ¢ <02 *
Benzo[b+k|flucranthene nglg) - <0.2 * <0.2 * <0.2 *
Benzo[g hiilperylene nglg - <1 * <1 * <1 *
Chrysene nglg - <1 * <1 * <1 *
Comments - Analyze by GC-MS *  Analyze by GC-MS *  Analyze by GC-MS *
Dibanz{a hjanthrancens ngig| - <02 * <02 * <02 *
Flupranthene naig) - a2 288 ° 2417
Fluorene ngig = <02 * <02 " <02 "
Indeno(1.2,3-cd]pyrens ngig - <1 <1~ 1
Naphthalens mag| - 111 * 23" 243 "
Phenanathrene naly - 209 * 197 7 214 "
Pyrene noig| - 151 155 * 1.51 *
Repor Number:  586605-0 Watercars Laboratory Services Page 6of &
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Details
Lab Sample ID: 250325-145-49 250325-145-50
Client Sample 10
Sample Date/Tima 06/03/2025 06/03/2025
Description: Gordons PAH25MAR  Gordons PAH25MAR

4 15

Adhoc
Acenaphthene ngig <02 * 239 "
Acenaphthylene ngig 0.2 * =02 *
Anthracene naig =02 * <02 *
Ben[a]anthracena naig =02 * 2,058 *
Benzo[a]pyrene ngig =0.2 * <0.2 *
Benzo[b+k]fluoranthene naig <02 * <02+
Benzo[g,h.ijperylene ngig <1 <1+
Chrysene ngig <1 * <1
Comments Analyze by GC-MS *  Analyze by GC-MS *
Dibenz(a,hjanthrancene ngig <0.2 * <0.2 *
Fluoranthene ngig 265 * 152 °
Fluorene gy <02 * 383 °
Indeno[1,2,3-cd]pyrene ngig =1 <1
Maphthalene ngig 299 * 451 *
Phenanathrene ngig 198 * 4.80 *
Pyrena nglg 162 ¢ 0.66 *

Preparations
Biomatter Percentage Salids 1,2,3.4,5 11, Auckland
12,13, 14,15, 21,
22,23, 24, 25, 31,
32,33, 34, 35, 41,

42,43 44,45
1,2,3.4,5, 11, Auckland
12,13,14.15. 21,
22, 23,24, 25, 31,
32,83, 34, 36, 41,

42, 43, 44, 45

APHA {online edition) 2540 B

Tissue Homogenising for Metals Analysis Invhause method (MLO1)

The method detection limit {(MDL ] listed is the fimit atfainable in & relatively clean matrix. If difutions are required for analysis the defection limit may be higher.
For more information please contact the Compifance and Projects Manager.

Resuits marked with * are nof accredited fo Intemational Accreditation New Zealand, A dash indicates no lest perfarmed.

Where samples have been supplied by the client, they are festad as received.

The results of analysis comtained in this report refate only to the sample(s) tested. Where sample collection was pem:nmﬂ‘byrha laboratory, the resuits of
analysis contained in this report refats only to the samplefs) collected.

Reference Methods

The sample(s) referred to in this report were analy

Analyte

Metals
Recoverable Metals on

d by the following methad(s)

Method Reference

by ICP-MS - Trace (Dry Weight Basis)

Samples

Location

“Arsanic (Recoverable Dry Wi

Copper (Recoverable Dry W)

Lead (Recoverable Dry Wi.)

Zine (Recoverabla Dry W)

Organics
Adhoc investigation

In House based on APHA (online edition) 3125
B by ICPMS

In House based on APHA (online edition) 3125
B by ICPME

In House based on APHA (online edition) 3125
B by ICPMS

In House based on APHA (online edition] 3125
B by ICPMS

0.04 mg/kg

2 maikg

0.02 mgfkg

5 malka

12,13, 14,15, 21
22,23,24,25, 31,
32,33, 34,35 41,
42,43, 44, 45
12,13, 14,18, 21,
22,23,24,25 31,
32,33, 34, 35, 41,
42,43 44, 45
1,254,511,
12,13,14,15, 21,
22,23,24,25 31,
32,33, 34, 35, 41,
47,43 44, 45
1,2,3,45 N1,
12,13,14,15, 21,
22,23,24,25 ¥,
32,33, 34 35 41,
42,43, 44, 45

Auckland

Auckland

Auckland

Auckland

Comments

Preparations
Digestion for Recoverable Metals in Blomatter

Biomaller Percentage Malsture

As specified above

In Housa (8 mL Nitric, 1 mL Hydrochloric Acid:
1 hr 95°C: 2 m hydrogen peraxide 1 he 85°C)

APHA (online edition) 2540 B

6.7.8.9, 10, 16,
17,18, 18, 20, 26,
27,28, 29, 30, 36,
37, 38, 39, 40, 46,
47, 48, 49, 50

1,2,3.4,5 11,
12,13, 14, 15, 21,
22,23, 24, 25,31,
32, 33, 34, 36, 41
42,43, 44,45
1,2,3,4,5 1,
12,13,14,15, 21,
22,23, 24,25, 31,
32,33, 34, 35, 41,
42,43 44,45

Auckland

Auckland

Auckland

Report Number:  586605-0

Watercare Laboratory Services

Samples, with sultable preservation and stability of analytes, will be held by the laboratory for a perlad of two weeks after results have bean reported, unless otherwise
advised by the submitter.

Watercare Laboratory Services is a dnvision of Watercare Services Limited .

This report may not be reproduced, sxcept in full, without the written authority of the Compliance and Projects Manager,

Rabyn Aematiy
Compliancs and Prejects Manager
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Certificate of Analysis Metals & PAH - May 2025

Watercare

Laboratory Services

S 10

Watercare Services Limited
52 Aintree Ave, Mangere, Auckland, 2022

S
il CHRAE 1AM PO Box 107028, Auckland, 2150
= &

o

T 0800 522 365
clientsupport@water.co.nz
werw watercarelabs.co.nz

Certificate of Analysis
Laboratory Reference: 250516-129
Atitention; Final Report: 593508-0
Chignt: WATERCARE SERVICES LTD Report Issue Dale: 18-Jun-2025
Address: PO Box 92521, Wellesley Street, 1141 Ressived Date. 29-May-2025
Chient Reference: SW Clark WWTP Monitoring - Contaminants Laboratory Aclivity Dates: 29-May-2025 - 19-Jun-2025
Purchase Order: 3310-WV-02-693040 Quots Refersnce * 16353
Sample Details
Lab Sample ID: 250516-129-1 250516-128-2 250516-128-3 250516-129-4
Client Sample 10
Sample Date/Time
Description: Matakawau MET25Ma MET25Ma MET25Ma MET25Ma
y-1 y-2 y-3 y-4

General Testing
Parcentags Moisture

Parcentaga Solids
Metals
Motals on Biomatter by ICP-MS - Trace {Dry Weight Basis)

Arsenic (Recoverable Dry WL) makg 16 13 15 16

Copper (Recoverable Dry W) makg 260 340 450 410
Lead {Recoverable Dry W) kg 0.33 0.31 0.34 0.34
Zinc (Recoverable Dry W) gy 100 1200 1800 1400

General Testing
Percentage Moisture

Percentage Solids
Metals

Metals on Biomatter by ICP-MS - Trace {Dry Weight Basis)

Lab Sampie ID: 250516-129-5 250516-128-6 250516-128-7 250516-129-8
Client Sample 10
Sample Date/Time 005/ 20;
Description: Malakawau MET25Ma 2

¥-5 y-1 y-2 y-3

Arsenic (Recoverable Dry WL) mgihg) 18 - - -
Copper (Recoverable Dry W) mghg 300 = - =
Lead {Recoverable Dry Wi.) gk 0.37 - - -
Zinc (Recoverable Dry Wt.) Fagikg) 1600 - - -
Organics
Aromatic Hydrocarbons (PAH) (Dry Weight Basis) by Gas Cl y(Trace level)

Acenaphthene nalg - <0.2 * <0.2 * =0z "
Acenaphthylene gl o 04 <02 * 05~
Anthracens nafg - <0.2 * <0.2 * <02 *
Benzo[aanthracene naly - 09 * 06 * 13~
Benzo[a]pyrene nafg| - <02 " <02 " <02 "
Benzo[b+k]flucranthene nalg - 13" 08" 18~
Benzo[g,h ijperylane nafg - 24" 18 * 23"
Chrysene i) - 1.7 " 12 29"
Dibenz{a,hjanthracens nafg - 17" 12 ¢ 21"
Flucranthene: ngig - 34" 24" 49"
Fluorene nafg - 11" 10 * 18 *
Indene[1.2,3-cdlpyrene nafg - <1.0 * <10 * 13 *
Naphthalene nafg| - 87" 6.7 * 17
Phenanthrene nal - 39 * 34" 74"
Pyrene nal - 21 " 1.5 a1t

Report Number:  533508-0

Watercars Laboratory Services
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Sample Details
Lab Sample ID:
Client Sample ID:
Sample Date/Time

Description:
General Testing
Percentage Maisture

Percentage Solids
Metals

250516-129-9

250516-129-10

250516-129-11

250516-129-12

00520

838
16.2

T2
228

Matakawau PAHZ5Ma  Matakawau PAHZ5Ma  Karaka MET25May-1  Karaka MET25May-2
-4 -

88.9
111

89.9
101

General Tesling
Parcantage Maisture

Percentage Solids

Arsenic (Recoverabls Dry WL} makg - - 15 14
Copper (Recoverable Dry W) kg - - 510 560
Lead (Recoverable Dry Wi.) mafkg) - - 0.27 029
Zinc (Recoverable Dry Wt.) mg/ka| - - 2000 2400
Pal clic Aromatic Hydrocarbons (PAH) (Dry Weight Basis) by Gas Cl M y(Trace level)

Acenaphthene naig <0.2 * <0.2 * - -
‘Acenaphthylene ngig| <02 * <02 * - -
Anfhracene nara| <0.2 * <02 * - -
Benzo[a]anthracene naig| 08 " 06 " - -
Benzo[a]pyrens ngig| =02 * <02 * - -
Benzo[b+k]fluoranthena ngfal 12 * 05~ - -
Benzolg, h,ijperylene ngig 1.8 <1.0 * - -
Chrysene ngiy 13°* 08 " - -
Dibenz{a,hjanthracene g 14 * <10 " - -
Fluoranthene iy 35" 20" - =
Fluorene nafa| 10 * 08~ - -
Indenc[1.2.3-cd]pyrene nai <10 " <10 * o -
MNaphthalene naig e To - -
Phenanthrene gy 47 ¢ 29" - =
Eyrens nal) 19 * 14" - -
Sample Details

Lab Sample ID: 250516-129-13 250516-129-14 250516-129-15 250516-123-21
Client Sample 10

Sample Date/Time

Description: Karaka MET25May-3  Karaka MET25May4  Karaka MET25May-5  Toro Ramp MET25Ma

¥-1

Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsenic (Recoverable Dry WL) maka 15 14 14 14

Copper {Recaverable Dry Wt} mgikg 310 400 580 410

Lead (Recoverable Dry W) mahg 027 0.27 0.28 028

Zinc (Recoverable Dry Wt} maka 1800 1700 2300 1800

Sample Details

Lab Sample 1D: 250516-129-22 250516-129-23 250516-129-24 250516-129-25

Client Sample ID:

Sample Date/Time /0520

Description: Toro Ramp MET25Ma  Toro Ramp MET25Ma  Toro Ramp MET25Ma  Toro Ramp MET25Ma
y-2 y-3 y-4 y-5

General Testing
Percentage Moisture

Percentage Solids

Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsenic (Recoverable Dry WL) mgkg 14 14 15 18
Copper (Recoverable Dry Wt} kg 350 310 320 420
Lead {Recoverable Dry Wi} mgkg 027 0.25 0.25 027
Zinc (Recoverable Dry Wt.) ] 1400 1300 1500 1900
Report Number: 5935080 Watercare Laboratory Services Page 20f 7
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Sample Details

Lab Sample ID:
Client Sample 10:
Sample Date/Time

Deseription:
General Tesling

Percentage Moisture
Percentage Solids

250516-129-26 250516-129-27 250516-129-28 250516-129-29

0/05/20
Tors Ramp PAH25Ma  Toro Ramp PAH25Ma  Toro Ramp PAH25Ma  Toro Ramp PAH25May
-1 - - -4

Organics

Polycyclic Aromatic Hydrocarbons (PAH) (Dry Weight Basis) by Gas C M y(Trace level)

Acenaphthene ngig <02 * <0.2 * <0.2 * <02 *
Acenaphthylene ngig o7 - 04 " 04" 05"
Anthracens ngig) <02 * <02 * <02 " <02 "
Benzo[a]anthracene: ok 0& * o7 * 06 19 *
Benzo[a]pyrene ngig| 08 05 09 - 18
Benze[b+k]flucranthene ngig 10 * o7 " 0.8 " 19"
Benzolg b, (|perylena ngig 10" <10* <1.0 * 14 %
Chrysana ngig| 18 12 * 1.3 " 26"
Dibenz{a hjanthracens ngig) <10 * <10 * <1.0 * 10 *
Fluoranthene ngig o 55 80~ 13
Fluorene ngig 15 " 1.2 " 1.3 23"
Indeno[1,2 3-cd]pyrens ngig <1.0 * <10 * <10 " <10~
MNaphthalene ngig| a9 * 86 ° 10" 16 *
Phenanthrene ngig BB ¢ 6.0 ° 78 13+
Pyrane e 4.3 BN 40" 60

Lab Sample ID:
Client Sample 10
Sample Date/Time
Deseription:

General Testing
Percentage Maisture

Percentage Solids
Meials

Recoverable Metals on Biomatter
Arsenic (Recoverable Dry WL)
Copper {Recoverable Dry WL)
Lead (Recoverable Dry WL}

erlc {Recoverahle Dry Wt.)

Sample Details

ICP-MS - Trace
mghkg
mglkg
MW

250516-129-30 250516-129-31 250516-129-32 250516-129-33

Tore Ramp PAH25Ma  Toro Tora MET25May-  Toro Toro MET25May-  Toro Toro MET25May-
y-5 1 2 3

Weight Basis)]
- 16 16 16
= 410 gl 470
- 0.29 0.26 0.32
1600 1500 1600

Palv:ycli: Aromatic Hydrocarbons (PAH) (Dry Weight Basis) by Gas Cl Mass Spec (Trace level)

‘Acenaphthene ngig <02 * - - -
Acenaphthylene naig <02 * - s -
Anthracena ngig <02 * - - -
Benzolajanthracene ngi) 04 " - - -
Benzo[ajpyrene naig 04 * - - -
Benzo[b+k]flucranthene ngig| 06 * - - -
Benzo[g h,ilperylene ngig| <10 * - - -
Chrysene ngig or - - - -
Dibeniz[a hlanthracane naig <10 * - - -
Fluoranthene gl az* = - =
Fluorens ngi 14" - - -
Indeno[1,2,3-cd|pyrene ngig) =1.0 * - - -
Naphthalene ngig| 10 " - - -
Phenanthrene ok 39" - - -
Pyrene ngig| 19 * - - -
Report Number:  593508.0 Watercare Laboratory Services Page Sof 7

Sample Details

Lab Sample ID:
Client Sample 1D:
Sample Date/Time

Description:

General Testing
Percentage Moisture
Percentage Solids
Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (D

250516-129-34 250516-129-35

250516-129-38 250516-129-37

0/05/20:

Toro Toro MET25May-  Toro Toro MET25May-
4 5

ry Weight Basis)

Toro Toro PAH25May-  Toro Toro PAHZ25May-
1 2

Arsenic (Recoverable Dry WL} LEL]
Copper (Recoverable Dry Wt ) mgkg
Lead (Recoverable Dry Wt} mgtkg

Zinc (Recoverable Dry Wt.)

14 15
540 520
025 0.28
2100 1700

Pol clic Aromatic Hydrocarbons (PAH) {Dry Weight Basis) by Gas C| y(Trace level)
Acenaphthens ngig - - 0.2 * <02 *
lene: ngig - - <02 * 04 -
Anthracene ngig - - <0.2 * <02~
Benzo[ajanthracene ngia| S - 07" 05
Benzo[a]pyrens ngig - - 08 02 *
Benzofb+k]lucranthene mgig - - 1.0 * 06 *
Benzolg,h,i|perylene ngig - - <1.0 * <10 *
Chrysene L - = 17 08"
Dibenz{a,hjanthracene ngig| - - <1.0 * <10 *
Fluoranthene noig - - 81" 45 "
Fluorene moig| - - 27" 14~
Indenol1.2.3-cdpyrene ngig - - <10 * <10 *
Naphthalena ngig| - - 15 * 100 *
Phenanthrene "W - = 10 * 57 *
Pyrena 46 ° 25"

Sample Details
Lab Sampie ID:
Client Sample 10:
Sample Date/Time
Descrption:

General Testing
Percentage Moisture

Percentage Solids
Metals

250516-129-38 250516-129-39

250516-129-40 250516-129-41

Toro Taro PAHZ5May-  Toro Tore PAHZ5May-
3 4

Toro Toro PAH25May-  Gordons MET25May-1
5

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)
Arsenic (Recoverable Dry WL} makg - - - 16
Copper (Recoverable Dry Wt} matg - . . 770
Lead (Recoverable Dry Wt} mm - - - 031
Zinc (Recoverable Dry Wt.) 2700
—
Polycyclic Aromatic Hydrocarbons (PAH) (Dry Weight Basis) by Gas Cl y(Trace level)
Acenaphthene ngig =02 * <02 * <0.2 * -
‘Acenaphthylana ngig <0z * 0z " 0.2 * -
Anthracens ngig <02 * <02 * <0.2 ¢ -
Benzo[ajanthracene ngig| 08 * 086 * 24" -
Benzo[ajpyrene ngig 05 * <02 * <02 " -
Benzo[b+k]flucranthene wo 06 * 04 " 18 * -
Benzo[g,h,ijperylene ngig| <10 * <1.0 * <10 " -
Chrysena ngig| 14 05 * 29" =
Dibenz{a,hjanthracene ngig| <10 " <1.0 * 16 ° -
Fluoranthene ngig 72" 3z" 10 * =
Fluorene ngig 11" 08 " 28 " -
Indeno(1,2,3-cd]pyrene ngig <10 * <10 * <10 * =
Naphthalene ngig| 14 * 59 * 18 * -
Phenanthrene noig| 72" 34 12 -
Pyrene ngig 34 * 1.7 53" -
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Clark’s wastewater treatment plant upgrade:

Bioresearches *»"

A Babbage Company

Pre-construction shellfish monitoring 2024/2025

Sample Details

Lab Sample ID:
Client Sample 10
Sample Date/Time OI0S20:
Description: Gordons MET25May-2  Gordons MET25May-3  Gordons MET25May-4  Gordons MET25May-5
General Testing

Percentage Moisture

Percentage Solids

250516-129-42 250516-129-43 250516-129-44

250516-129-45

Metals

Recoverable Metals on Biomatter by ICP-MS - Trace (Dry Weight Basis)

Arsenic (Recoverable Dry Wty mgikg 18 16 17 17
Copper (Recoverable Dry Wt ) mgikg 1000 950 800 1100
Lead (Recoverable Dry Wt.) makg 0.36 0.35 0.32 0.35
Zinc (Recoverable Dry Wt.) makg| 3100 2700 2800 3300

Sample Details

Lab Sample ID: 250516-129-46 250516-129-47 250516-129-48 250516-129-49
Chient Sample 1D:

Sample Date/Time 20/05/2025 20/05/2025 20/05/2025 20/05/2025
Description: Gordons PAH25May-1  Gordons PAH25May-2  Gordons PAH25May-3  Gordons PAHZSMay-4

General Testing
Percentage Moisture

Percentage Solids

lic Aromatic Hydr s (PAH) (Dry Weight Basis) by Gas Cl M v(Trace level)
Acenaphthene ] <0.2 * <02 * <0.2 * <02 "
Acenaphthylene nafg) <02 " <02 * <0.2 " <02~
Anthracene nafg <0.2 <02 * <0.2 * <02~
Benzo[ajanthracene ngfg 05" 11 12" 08"
Benzo[a)pyrene nalg| <02 " <02 " <02 * <02 "
Benzo[b+kflueranthene ngig) 09" 12 07" 137
Benzo[g h,ilperylene i) <1.0 * <10 * <1.0 * <10
Chrysens ngig 07 12" 05 13
Dibenz{a hjanthracene ngig| <10 * <10 * <1.0 * <1.0 "
Fluoranthene ngig 35" 486 * 29 ° 52 *
Flucrene nglg 14 17 * 1.0 12*
Indeno[1,2,3-cd]pyrens nalg <10 * <10 * <10 * <10 *
Maphthaleng nafa) 85" a7 " 6.9 *° 87"
Phenanthrene nafg) Bl 53" 30" 52"
Pyrene naiy 22" 28" 1.7 " 34
Lab Sampfe [D: 250516-129-50
Client Sample ID:
Sampie Date/Time 20/05/2025
Description: Gordens PAHZ5May-5

General Testing
Pareantage Molslure

Percentage Salids

Organics

| Polveyclic Aromatic Hydrocarbons (PAH) (Dry Weight Basis) by Gas C M y(Trace level)
Acenaphthene ng/g| <0.2 *

‘Acenaphthylene na/g| <02 *

Anthracens ngig <0.2 *

Benzo[ajanthracene ngig) 06 *

Benzo[a)pyrene ngig) <02 *

Benzo[b+kfluoranthenes ngig) 07"

Benzo(g h,i|perylene ngig) <1.0 *

Chrysana ngfg| 06 *

Dibenz(a hlanthracene nglg <10 *

Fluoranthana nglg 33"

Fluorane na'a 11+

Indeno[1,2,3-cd]pyrens ngfg <10 *

Maphthalene nafg) 74"

Report Number:  593508-0 Watercare Laboratory Services Page 5of 7

Sample Details (continued)
Lab Sample I0:
Clignt Sample ID:

Sample Date/Time:

ENY_BIOL
250616-129-50

20/05/2025

Gordons PAH25May-5
Polycyclic Aromatic Hydrocarbons (PAH) (Dry Weiaht Basis) by Gas € M: v(Trace level)
Phenanthrene ngig| 42"
Pyrene g 22+

Results marked with * are ot acoredited fo Intemational Accreditation New Zealand. A dash indicates no fest performed.
Whers samples have besn supplisd by the client, they are lestad as received.

analysis contained in this repart refate only o the sample(s) collected.

The results of analysis contained in this report relate only fo the sample(s) tested, Where sample collection was performed by the [aboratory, the results of

Reference Methods

The sample(s) refemed to in this report were analysed by the following matha

Analyte
Metals
Recoverable Metals on

Method Reference

by ICP-MS - Trace (Dry Weight Basis)

Samples

Location

‘Arsenic (Recoverable Dry Wi}

Copper (Recoverablz Dry W)

Lead (Recoverable Dry Wt )

Zin (Recovorable Dry W)

Organics
Polycyelic Aromatic

In House based on APHA (online edition) 3126
B by ICPMS

In House based on APHA {onkine edition) 3125
B by ICPMS

In House based on APHA {onkine edition) 3125
ICPMS

In House based on APHA (online edition) 3125
B by IGPMS

(PAH) (Dry Weight Basis) by Gas M

0.04 mgfky

2 mglkg

0.02 mglkg

& mglkg

y(Trace level)

1,234,511,
12,13, 14, 15, 21
22,23,24, 25, 31,
32,33,34, 35,41,
42,43, 44,45
1,234,511,
12,13, 14, 15, 21,
22,23,24,25 31,
32,33,34, 35 41,
42,43, 44, 45
1,2,3,4,51,
12,13, 14,15, 21,
22,23, 24, 35, 31,
32,33, 34, 35, 41,
42,43,44,45
1,234,511,
12,13, 14. 15. 21
22,23, 24, 25, 31,
32,33,34, 35,41,
42, 43, 44, 45

Auckland

Auckland

Auckland

Auckland

‘Acenaphihena

Acanaphihylens

Anthracene

Banzo[alanthracane

Benzo[alpyrens

Banzo[b+k]luoranthane

Banzolgh.ilperylane

Chrysene

Dibenzfa hlantracene

In-house by GC-MSIMS

In-house by GC-MSIMS

In-house by GC-MSIMS

In-house by GC-MSIMS

In-house by GC-MSMS

In-house by GC-MSIMS

In-house by GC-MSIMS

In-house by GC-MSIMS

In-house by GC-MSMS

0.2 nglg

0.2 nglg

0.2 ngig

0.2 nglg

02 nglg

0.4 ngig

1 ngig

0.2 nglg

1nglg

, 28,29, 30, 36,
37,38, 39, 40, 46,
47, 48, 49, 50
6,7.8,9,10, 26,
27,28, 29, 30, 36,
37,38, 59, 40, 46,

6,7,8.9 10, 26,
27,28, 20, 30, 36,
37, 38, 39, 40, 46,
7, 48, 49, 50
T

P

3i

H,

6.7.8.9,10,
27,28, 20, 30, 36
37, 38, 39, 40, 4
48,49, 50
6,7.8.9 10, 26,
27,28,29, 30, 36,
37,38, 39, 40, 46,
47,48, 49,50
6,7,8.9,10, 26,
27, 28, 29, 30, 36
37, 38, 59, 40, 46,
47,48, 49, 50
6.7.8.9, 10,26,
27,28, 20, 30, 36
37,38, 39, 40, 46,
47, 48,49, 50
6,7.8.9 10, 26,
27,28,29, 30, 36,
37,38, 38, 40, 46,
47,48, 49, 50
6,7,8.9,10, 26,
27, 28, 29, 30, 36
37, 38, 39, 40, 46,
47, 45,49, 60

- Auckland

26, Auckland

Auckland

Auckland

Auckland

Auckland

Auckland

Auckland

Auckland

Report Number,  593508-0

Watercare Laboratory Services

Page6of 7

Job Number: 67321 79

Date of Issue: 1 September 2025



Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *»"

A Babbage Company

Organics

Polycyclic Aromatic | (PAH) (Dry Weight Basis) by Gas Gl M

y(Trace level)

Fluoranthene

Fluorene

Indena[1.2.3-cd]nyrane

Naphthalane

Phenanthrane

Fyrana

Preps - Do not report
QUEChERS Extraction

Preparations
Digestion for Recoverable Metals in Biomatier

Biomatier Perceniage Moisiure
Blomatter Percentage Solids
Tissue Homogenising for Melals Analysis

In-house by GC-MS/MS

In-house by GG-MSMS

In-house by GC-MSMS

In-house by GC-MS/MS

In-house by GC-MS/MS

In-hatise by GC-MSIMS

In-house by QUECHERS

In House (8 mL Nitric, 1 mL Hydrochlaric Ad:
1 hr 95°C: 2 mL hydrogen perexide 1 hr 85°C)

APHA (online edition) 2540 B
APHA {online edition) 2540 B
In-house method (MLOT)

0.2 nalg

0.2 ngly

1 nglg

0.2 nglg

0.2 ngfg

0.2 nglg

6,7, 8,8 10,26,
27,28, 29,30, 36,
37, 38, 39, 40, 46,
47, 48, 49, 50
€.7.8.9,10, 26,
27, 28, 29, 30, 36,
37,38, 39,40, 46,
47, 48, 49, 50
6.7.8.9,10, 26,
27,28, 29, 30, 36,
37,38, 39,40, 45,
47, 48 45 50
6,7.8.9,10, 28,
27,28, 29, 30, 36,
37,38, 39,40, 46,
47, 48, 43, 50
6,7.8,8 10, 26,
27,28, 29, 30, 35,
37, 38, 39, 40, 45,
47, 48, 49, 50
€.7.8.9,10, 26,
27, 28, 29, 30, 36,
37,38, 39,40, 46,
47, 48, 49, 50

8, 10, 26,
29, 30, 36,

8, 39, 40, 46,
, 49, 50

'L

1,2 3,4,5 11,
12,13,14,15, 21,
22,23,24.25. 3,
32,33, 34,35, 41,

42,43, 44,45

Al

Al
Al

Auckland

Auckland

Auckland

Auckland

Auckland

Auckland

Auckland

Auckland

Auckland
Auckland
Auckland

The mathod detection il (MDL) isted is the lmil allainable in a relabvely clean mairtx. Il Gielions are required for analysis the defsction lmil may ba higher.
For mar information please contact the Campiiance and Projects Manager.

‘Samples, with suitable praservation and stability of analytes, will be held by the laboratory for a period of two waeks after results have been reported, unless otherwise

advised by the submitter

Watercare Laboratory Services is a division of Watercare Services Limited .

This report may not be reproduced, except in full, without the written autherity of the Compliance and Projects Manager.

Robyn Absmethy
Compliance and Projects Managar
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Clark’s wastewater treatment plant upgrade: Bioresearches ~

AB
Pre-construction shellfish monitoring 2024/2025 abbage Company

Certificate of Analysis Bacteria & virus - August 2024

Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample 1D: 240816-065-13 240616-065-14 240816-065-15 240816-065-16
Services Limited Client Sample 10
52 Aimrr:rw. M?.:;E:. A:r:\and 2022 Sample Date/Time: L ! 151082
a e rcare PO Box 107028, Auckland, 2150 Description: Karaka BAC24WIS Karaka VIRZAWI1 dry  Karaka VIRZAWIZ dry  Karaka VIR24WI3 dry
: 0800 522 365 dry
. g clientsuppart@water.co.nz Micrabiology
g labs.co.
Laboratory Services erasbs 2 Emaroviuses ive) by ;
- - Enterovirus (presumptive) 100 g - <4.0 <40 <4.0
Certificate of Analysis by MPN
Laboratory Reference:240816-065 Enterocacd nenrong) 20 * : . -
.. . Fascal coliforms by MPN

Atteatian Marine Final fope se1360-0 Faecal coliforms (MPN) wen1oos| 330 - - -

Ciignt: WATERCARE SERVICES LTD Report issue Dale: 02-Sep-2024

Address: PO Bax 92521, Wellesley Street, 1141 Received Date. 16-Aug-2024 Sample Details

Sampled By: Bicresearches

Client Refersnce:  SW Clark WWTP Monitoring - Microblology Laboratary Activity Dales:  16-Aug-2024 - 29-Aug-2024 Lab Sample ID: 240816-065-17 240816-065-18 240816-065-13 240816-065-20

Furchase Order: ¥-3310-LB-002 Quole Reference - 16391 Client Sampie 1D:
Sample Date/Time 1 4
Description:

Toro ramp BAC24WI1  Toro ramp BAC24WI2  Toro ramp BAC24WI3  Toro ramp BAC24WI4
dry dry dry dry

Sample Details

Lah Sample ID: 240816-065-1 240816-065-2 240816-065-3 240816-065-4 Microbiology

Client Sample ID: by MPN

Sample Date/Time 16/08/2024 16/08/2024 16/08/2024 16/08/2024 Enterococe wunoogl 78 * 130 * [ 20 "
Description:

Faecal coliforms by MPN
Faecal coliferms (MPN) MPNDD| 110 45 330 120

BACZ4WI BACZAWI BACZ4WI BAC24WI
2dry 3dry 4 dry

Microbiology

by MPN Sample Details
Enterococci | 45 * 8 " 78 * 20 * .
Fascal coliforms by MPN lc.:-:z ;asmaz: L . 240816-065-21 240816-065-22 240816-065-23 240816-065-24

i MPN1D0g N
Faecal coliferms (MPN) | 170 490 490 220 @ Date/Time , 1 , EEREPS
Sample Details Description: Toro ramp BAC24WIS  Toero ramp VIR2AWH  Toro ramp VIRZAWIZ  Tore ramp VIRZ4WI3
Lab Sample iD: 240816-065-5 240816-065-6 240816-065-7 240816-065-8 . d d d dry
Chient Ssmpie 1D: Microbiology
Sample Date/Time 16/08/2024 15/08/2024 15(08/2024 15/08/2024 Enteroviruses by
Description: BACZ4WI VIRZAWI VIRZAWIZ VIR24WI3 Enlerovirus (presumplive) ptu1a0 5 - <4.0 <4.0 <4.0
5 dry d dry g WP
I{crabiolotH Enterccocel MPNiDDg | <18 * - - -
o ; Enumlru"sn by e p” Faccal coliforms by MPN
nlerovinis (presumplive) 9 - .0 <4.0 <4.0 Faccal coliforms (MPN) wmmng' 140 - - B

by MPN
Enterococti WN”Wsl 230 * - - - Sample Details
Enecal colforms bt WPH Lab Sample ID: 4 2408 240816-085-27 240816-065-28
Faecal coliferms (MPN) | 330 - - - Clisnt Sample ID:
Sample Details Sample Date/Time 16/08/2024 16/08/2024 16/08/2024 16/08/2024
=G i} HIEGEED TR T TR Description: Te Toro Smuwn Te Toro uB,t\n::24w12 Te Toro :Ac24W|3 Te Toro dBACZdWM
Client Sample ID: . Y ry il i
Sample Date/Time 1610812024 1610812024 1610812024 16/08/2024 Microbiology
Description: Karaka BAC24WI1 Karaka BAC24WI2 Karaka BAC24WI3  Karaka BAC24WI4 dry i by MPN

dry dry dry Enterococei “’N"‘ma| 20 ° <18 * 20 * 20 ¢

Microbiology Faecal coliforms by MPN

by MPN Faacal coliforms (MPN) MR 0G| <18 10 <18 <18

Enterococci W"‘”D“SI 78 * 20 * 45 * 40 *
|accal colforms by MPN gampreliotals
Faecal coliforms (MPN) upnr100g| 78 130 20 45 Lab Sample ID: 240816-065-29 240816-065-30 240816-065-31 240816-065-32

Client Sampie 10:
Sample Details Sample Date/Time 1 4 g
l;‘b S!arsﬂnfs 'feD"D 240816-065-13 240816-065-14 240816-065-15 240816-065-16 Description: Te Toro BAC24WIS  Te Toro VIRZAWI1 dry T Toro VIR24WI2 dry  Te Tore VIR24WI3 dry

ient Samg, ) di
Iy
Sampie Date/Time 16/08/2024 15/08/2024 15/08/2024 15/08/2024 Microbiology
Description: Karaka BAC24WI5  Karaka VIR24WI1 dry  Karaka VIR24WI2 dry  Karaka VIRZ4WIS dry - " n
dry Enteroviruses by
Microbiology Enterovirus (presumptive) phai100 9| - <40 <40 <40
by MPN
Enterococe wn-’!oogl <18 " - - R
Report Number:  561368:0 \Watercars Laboratory Services Pagetofd Report Number:  561368-0 Watercare Laboratary Services Page Zof 4
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Clark’s wastewater treatment plant upgrade: Bioresearches ~

. L A Babbage Company
Pre-construction shellfish monitoring 2024/2025
Sample Details (continued) ENV BIOL Samples, with suitable praservation and stability of analytes, wil be held by the laboratary for & period of two weeks after resuts have been reparted, unlass
=~ othenwise advised by the submitter,
Lab Sample ID: 240816-065-29 240816-065-30 240816-065-31 240816-065-32
Client Sample 10: Watercare Laboratary Services is 3 division of Watercare Sarvices Limited .
Sample Date/Time: 16/08/2024 16/08/2024 16/08/2024 15/08/2024 This report may not be reproduced, except in full, witheut the written authority of the Compliance and Projects Manager.
Description: Te Tore BACZAWIS  Te Tora VIRZAWI dry  Te Toro VIR24WI2 dry  Te Toro VIRZ4WI3 dry
dry
@l
Faecal coliforms by MPN
i MPNH - - -
Faecal coliforms (MPN) D“Gl 18 I Qi Zhu
KTP Signatory
: 240816-065-33 240816-065-34 240816-065-35 240816-065-36
Client Sampie 1D:
Sample Date/Time 1 1
Description: Gordons BACZ4WI1 Gordons BAC24WI2 Gordens BAC24WI3 Gordons BAC24WI4
dry dry dry dry
Microbialogy
E i by MPN
Enterocood WP 00| 170 * 78 * 490 * 140 *
|Faecal coliforms by MPN
Faecal coliforms (MPN) "’N"D“EI 45 45 10 78
Sample Details
Lab Sample ID: 240816-065-37 240816-065-38 240816-065-39 240816-065-40
Chisnt Sample 1D:
Sample Date/Time 16/08/2024 15/08/2024 15/08/2024 15/08/2024
Description: Gordons BAC24WI5 Gordons VIR24WI1 Gordons VIR24WI12 Gordons VIR24WI3
dry dry dry dry
Microbiology
Enteroviruses by
Enterovirus (presumptive) P00 g - <40 <4.0 4.0
E i by MPN
Enterococci MENH 0og | 110 * N i N
Faecal coliforms by MPN
Faecal coliferms (MPN) M oo | 110 - - -
Results marked with * are not accradited o Intemational Accreditation New Zealand. A dash indicates no test perfarmed.
Whers samplas have been supplisd by the cliant they are tasted as roceived.
The results of anslysis contained in this report relate anly fo the semple(s) tested. Where sample collection was performed by the laboratory, the results of
analysis conlained in this report relale only 1o the samples) collacted.
Reference Methods
The sample(s) referred to in this report were analysed by the following mathod(s)
Analyte Method Reference Samples  Location
Microbiology
Culturabl roviruses (presumptive) by
Enterovirus (presumptive) In-house method MME1 4 plui00g 6, 7,8, 14,15, 16, Auckland
22,23, 24,30, 31,
a2, 38, 39, 40
Enterococci by MPN
Enterococc APHA jonline sdition) 9230 B 2 MPN/00g 1.2,3.4,5,8, 10, Auckland
1,112,113, 17,18,
19,20, 21, 25, 26,
27,28, 20,33, 34,
35, 36, 37
Preparations
Faccal coliforms (MPM) In-heuse based en APHA 3221 2 MPNI100g 1,2,3,4,5,8, 10, Auckland
1,12, 13,17, 18,
19, 20, 21, 25, 26,
27,28, 29.33. 34,
35,36, 37
Shallfish Blanding In-house method Al Auckland
Shellfish Preparation (wirus) In-house method 6.7,8, 14,15, 16, Auckland
22,23, 24, 30, 31,
32, 38, 39, 40
The method detection lmit (MDL] fisted s the fimil affainable in a relatively clean malrix. If dilulions are required for analysis the defection imit may be higher.
For mors infarmation please contact the Complisnce and Projects Manager
Report Number:  S61368-0 Watercars Laboratary Services Page 3of 4 Report Number: 613680 Watercars Laborstory Servicas Page 4 of 4
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Clark’s wastewater treatment plant upgrade: Bioresearches ~

AB
Pre-construction shellfish monitoring 2024/2025 abbage Company

Certificate of Analysis Bacteria & virus - October 2024

Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample 1D; 24101410513 241014-105-14 24101410515 241014-105-16
Cliant Sample 1D:

e Watercare Services Limited Sample Date/Time: 01102024 16:00  0M10/2024 1600 30/10/2024 1600 3071012024 16:00

i = 52 Aintree Ave, Mangere, Auckland, 2022
a e rcare ilEChRA 1ANIE PO Box 107028, Auckdand, 2150 Description: Karaka BAC2AWI5  Karaka VIRZAWI1 dry  Karaka VIR2AWI2 dry  Karaka VIR24WI3 dry
— 4 &= T:0BOO0 522 365 d!’y

. i /f;\“ — dientsupport@water.co.nz oo
LaboratOfy Servfces WWw_Watercarelabs.co nz M logy : -

by i
" 9 Enlerovinus (presumplive) plu100 u| - <4.0 <40 <4,0
Certificate of Analysis by MPN
Laboratory Reference:241014-105 Enterococei | 45 - - -
i N
Attentian; Enviranmental Care Finat Report 570056-0 Faccal coliforms (MPN) o109 | 45 - - -
Chient: WATERCARE SERVICES LTD Report Issue Dale: 21-Nov-2024
Address: PO Box 92521, Wellesley Street, 1141 Received Date: 31-0ct-2024. Sample Detalls
Client Refersnce: W Clark WWTP Monltoring - Microblology Laboratory Activity Dafes:  31-Oct-2024 - 20-Now-2024 Lab Sample 1D: 241014-105-17 241014-105-18 241014-105-19 241014-105-20
Furchase Order: ¥-3310-LB-002 Quots Refersnce - 16391 Ciient Sampie iD:
Sample Date/Time 30/10/2024 16:00 30/10/2024 16:00 30/10/2024 16:00 30/10/2024 16:00
Description: Toro ramp BAC24WI1  Toro ramp BAC24WI2  Toro ramp BACZ4WI3  Toro ramp BAC24WI4
Sample Details dry dry dry dry

Lab Sample ID: 241014-105-1 241014-105-2 241014-105-3 241014-105-4 Microbiology
Client Sample 1D: — b wEN
Sample Date/Time 30110/2024 16:00 30110/2024 16:00 30/10/2024 16:00 30/10/2024 16:00 PES— o] o - g —
Description: Matakawau BAC24W|  Matakawau BACZAWI  Matakawau BAC24WI  Matakawau BAG24WI Pv—— e

1dry 2 dry 3 dry 4dry ascal coliforms by

Faecal coliforms (MPN) w100 | 78 230 <18 68

Microbiclogy

by MPN Sample Details
Enterocooc | 78 " 170 * 2300 * 330 * —
Faccal colfrms by MEN — :.::2 ;a;:;r: fr'D: 241014-105-21 241014-105-22 24101410523 241014-105-24
Fascal coliforms [MPN) i 450 330 490 720 Sample Date/Time 3011012024 16:00 3001012024 16:00 3011012024 16:00  30/0/2024 16:00
Sample Details Description: Toro ramp BAC24WIS  Toro ramp VIR24WI1 Toro ramp VIR24WI2  Toro ramp VIR24WI3
Lab Sample ID: 241014-105-5 241014-105-6 241014-105.7 241014-105-8 d a d e
Clignt Sample 1D Microbiology
Sampie Date/Time 30/10/2024 16:00 30/10/2024 16:00 30/10/2024 16:00 30/10/2024 16:00 Enteroviruses by
Description: Malakawau BAC24W|  Matakawau VIRZAWI1  Malakawau VIRZAWIZ  Matakawau VIRZ4WI3 Enlerovirus {presumptive) P00 g - <4.0 <4.0 <4.0
d d % by MPN
Microbiology Enterocaccl M’Nﬂmg| a0 * _ B _
Enteroviruses by Faecal coliforms by MPN
Enterovirus (presumplive) | - <4.0 <4.0 <40 Fascal coliforms (MPN) g | 170 _ _ _
by MPN
i | 45 * - - - Sample Details

Faecal coliforms by MPN

Lab Sample ID: 241014-105-25 241014-105-26 241014-105-27 241014-105-28
Faecal coliforms (MPN) | 90 - - - Client Sampie 1D:
Sample Detalls Sample Date/Time 30/1012024 16:00 3001042024 16:00 30/10/2024 16:00 301012024 16:00
Description: Te Toro BAG24WI1 Te Toro BAG24W12 Te Toro BAC24WI3  Te Toro BAC24WI4
Lab Sample D: 241014-105-9 241014-105-10 241014-105-11 241014-105-12 ke dry dry dry dry
Cilient Sample 1D: Microbiol
Sample Date/Time 30/10/2024 16:00 3010/2024 16:00 301012024 16:00 30AD/2024 16:00 ———
Description: Karaka BAC24WI1 Karaka BAC24WI2 Karaka BAC24WI3  Karaka BAC24WI4 dry by MEN
dry dry dry Enterococci M ong | <18 * <18 * <18 * 20 ¢
Microbiology Faecal coliforms by MPN
by MPN Faecal coliforms (MPN) “’N”W'al <18 <18 <18 20
Enterocooci | <18 * 20 ¢ 20 ¢ 45 ¢
|Esecal coliforms by MPN Sampioibetalls
Faecal coliforms (MPN) | 45 130 18 <18 Lab Sample ID: 241014-105-29 241014-105-30 241014-105-31 241014-105-32
Ciient Sampie iD:
Sampla Detalls Sample Date/Time 3011012024 16:00 3011012024 16:00 3011012024 16:00 3010/2024 16:00
Lab Sample ID: 241014-105-13 241014-105-14 241014-105-15 241014-105-16 Description: Te Tora BAC2AWIS  Te Toro VIR24WI1 dry  Te Toro VIRZAWIZ dry  Te Toro VIR24WI3 dry
Client Sample 1D: dry
Sample Date/Timea 30/10/2024 16:00 301012024 16:00 3011012024 1600 30/10/2024 16:00 Microbiology
Description: Karaka BAC2AWIS  Karaka VIRZ4WI dry  Karaka VIR24WIZ dry  Karaka VIRZAWI3 dry Enteroviruses ive) by "
dry
i 100 -
Microbiology Enterovirus {presumptive) Pl El =4.0 <4.0 <4.0
I Enteroviruses by by MEN
I | Enterocoeci wwwmgl <18 * N N -
Report Number.  §T0058-0 Watercare Laboratory Services Page 1of 4 Report Number:  570058-0 Watercars Laboratory Services Page2of 4
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Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *»"

A Babbage Company

Sample Details (continued)
Lab Sample ID:

Client Sample I0:

Sample Date/Time:

Description:

Microbiology
Faecal coliforms by MPN

ENV_BIOL
241014-105-29

3011012024 16:00
Te Toro BAC2AWIS
dry

ENV_BIOL
241014-105-30

30/10/2024 16:00

Te Toro VIR24WI1 dry

ENV_BIOL
241014-105-31

30/10/2024 16:00

Te Toro VIRZAWI2 dry

ENV_BIOL
241014-105-32

30/10/2024 16:00

Te Toro VIR24WI3 dry

Iﬂecal coliforms (MPN)

Sample Details

241014-105-33

30/10/2024 16:00

241014-105-34

30/10/2024 16:00

241014-105-35

30/10/2024 16:00

241014-105-36

30M10/2024 16:00

Gordons BAC24WI1 Gordons BAC24WI2 Gordons BAC24WI3 Gaordons BAG24WI4
dry dry dry
Microbiology
Ei i by MPN
Enterococe WN”WBI <18 * =18 * <18 * 40
| Faecal coliforms by MPN
Faecal coliforms (MPN) ""N"MEI 45 20 =18 <18

Sample Details
Lab Sample ID:
Client Sample 1D:
Sample Date/Time
Description:

Microbiology

dry dry

dry

241014-105-37 241014-105-38 241014-105-39 241014-105-40
301042024 16:00 30/10/2024 16:00 30/10/2024 16:00 30/10/2024 16:00
Gordons BAC24WI5 Gordons VIRZ4WI Gordons VIR24WI2 Gaordons VIR24W(3

dry

Enteroviruses by
Enterovirus (presumptive) phw100 g - <40 <40 <4.0
by MPN
Enterococcl wenota| 45 * B _ N
Faecal coliforms by MPN
Faecal coliforms (MPN) weNiod | 45 - _ -

Resuits marked with * are not accredited fo International Accreditation New Zealand, A dash indicates no fest performed.

Where samples have been suppiisd by the cliant, they are tested as receivad.

The results of analysis contained in this report relafe oniy to the sampls(s) tested. Where sampie collection was performed by the labaratory, the resulls of

Reference Methods
The sample(s) referred to in this report were

Analyte
Microbiology
C iruses (presumptive) by

analysis conlained in this report refate only 1o the sample(s] collected.

analysed by the following method(s)

Method Reference

Samples  Location

Shellfish Blending
Shellffish Praparation {virus)

In-house method

In-house method

Enterovinus (presumplive) Inhouse method MMET 4puiiog 6.7, 8, 14, 15, 16, Auckland

22,23, 24, 30, M,

32,38 39 40

Enterococei by MPN
Enterocac APHA (online edition) 9230 B 2 MPN100g 1.2,3,4,5,8, 10, Auckland

11,12, 13,17, 18,

19, 20, 21, 25, 26,

27,28, 20, 33, 34,

35, 36, 37

Preparations
Fascal coliforms (MPN) In-house based on APHA 9221 2 MPNMDOg 1.2,3,4,5,9, 10, Auckland

11,12, 13,17, 18,
19, 20, 21, 25, 26,
27,28,29, 33, 34,
35, 36, 37
Al Auckland
6.7,8, 14, 15, 16, Auckland
22,23, 24, 30, 31,
32 38, 39 40

For more information please contact the Compiiance and Projects Manager.

The method detection limil (MDL) fisted is the fimit atfainable in a relatively clean matrix. If dilutions are required for analysis the detection limit may be higher.

Report Number:  570058-0

Watercars Laboratory Services

Page 3 of 4

Samplas, with sultabla preservation and stabiity of analytes, will be held by the Isboratary for 3 period of two weeks after results have been reported, unless

otherwise advised by the submitler,

Watercare Laboratory Services is a division of Watercare Services Limited .

This report may not be reproduced, except in full, witheut the written authority of the Compliance and Projects Manager.

Yeme

Marina Fisher

KTP Signatory
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Clark’s wastewater treatment plant upgrade:

Pre-construction shellfish monitoring 2024/2025

Bioresearches *»"

A Babbage Company

Certificate of Analysis Bacteria & virus - January 2025

Watercare Services Limited

52 Aintree Ave, Mangere, Auckland, 2022
PO Box 107028, Auckland, 2150

T: 0800 522 365

clientsuppant@water co.nz
www.watercarelabs co nz

(oo,

Watercare

Laboratory Services

Certificate of Analysis

Laboratory Reference:250123-106

Attention; Final Report 578512-0

Client: WATERCARE SERVICES LTD Roport lssus Dafe: 07-Feb-2025

Address: PO Box 92521, Wellesley Street, 1141 Recsived Date: 23-Jan-2025

Client Reference:  SW Clark WWTP monitoring - microblology Lsboratory Activity Dates:  23-Jan-2025 - 06-Feb-2025
FPurchase Order: 3310-WV-02-693040 Quote Reference = 16391

Sample Details

Lab Sample 1D: 250123-106-1 250123-106-2 250123-106-3 250123-106-4
Cilient Sample 10:

Sample Date/Time 23/01/2025 23/01/2025 23101/2025 23/01/2025
Description: Matakawau BAC25SU  Matakawau BAC255U  Malakawau BAC255U  Matakawau BAC255U

2dry 3 dry 4dry

Microbiclogy

by MPN
Enterococci “’N”WQI 460 * 790 * 2300 " 3300 *
Faecal coliforms by MPN
Faaecal coliforms (MPN) MPNA WEI 1300 490 790 1300

Sample Details

Lab Sample 1D: 250123-106-5 250123-106-6 250123-106-7 250123-106-8
Client Sample 1D

Sampie Date/Time 23/01/2025 23/01/2025 23101/2025 23/01/2025
Description: Matakawau BAC25SU  Matakawau VIRZ5SU  Matakawau VIR255U  Matakawau VIR255U3

5 dry dry

Microbiology

Enteroviruses by
Enterovirus {presumplive) P10 g - <4.0 <4.0 <d.0
by MPN
i it 0g | 2300 * - - -
Faecal coliforms by MPN
Faecal coliforms (MPN) WNNDﬂsl 490 - . -

Sample Details

Lab Sample ID: 250123-106-9 250123-106-10 250123-108-11 250123-106-12

Client Sample 1D:

Sampie Date/Time 2310112025 23001/2025 23/01/2025 23/01/2025

Description: TeToro BAC255U1  Te Toro BAC25SU2  Te Toro BAC25SU3  Te Toro BAC25SU4
dry dry dry dry

Microbiology
by MPN
Enterocooci | <18 * <18 * 45 - 78+
\Eaecal coliforms by MPN
Faecal coliforms [MPN) | <i8 <18 <18 <18

Sample Details

Lab Sample ID: 250123-106-13 250123-106-14 250123-106-15 250123-106-16
Client Sample 1D:

Sample Date/Tims 23/01/2025 23/01/2025 23/01/2025 23001/2025
Description:

Te Toro BACZ5SUS  Te Toro VIR25SU1 dry  Te Toro VIR258U2 dry  Te Tore VIRZ5SU3 dry
dry

Microbiology
[} Enteroviruses by

Report Number. 5785120 Watercare Laboratary Services Page 1of &

Sample Detalls (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Samples [0: 250123-10613 250123-106-14 250123-106-15 250123-106-16
Client Sample 10:
Sample Date/Time: 23/01/2025 23/01/2025 23/01/2025 23/01/2025
Description: Te Toro BAC25SUS  Te Toro VIR25SU1 dry  Te Toro VIR255U2 dry  Te Toro VIR25SU3 dry
dry
ve) by .
Enlerovirus (presumplive) pwiao g| - <4.0 <4.0 <4.0
by MPN
Enterococei WN"'W‘Sl <18 * L - -
{ Faecal coliforms by MPN
Fascal coliforms (MPN) P0G | <18 - - -

Sample Details

Lab Sample ID: 250123-106-17 250123-106-18 250123-106-19 250123-106-20

Chient Sampie 10:

‘Sampie Date/Time 23/01/2025 23/01/2025 2310112025 23/01/2025

Deseription: Gordons BAC255U1 Gordons BAC255U2 Gordons BAG255U3  Gordons BAC255U4
dry dry dry dry

Microbiology

by MPN
Enterocacc ""N"‘wﬂl 170 B& * B8 * 45 *
Faecal coliforms by MPN
Faecal coliforms (MPN) "’N"‘MI <18 93 78 170

Sample Details

Lab Sample ID: 250123-106-21 250123-106-22 250123-106-23 250123-106-24

Client Sampie 10:

Sample Date/Time 23/01/2025 23/01/2025 23/01/2025 23/01/2025

Description: Gordons BAC25SUS Gordons VIR255U1 Gordons VIR255U2 Gordans VIR255U3
d d d dry

Microbiology

Enteroviruses by
Enterovirus (presumplive) plurt00 gl - <40 <40 @0
by MPN
Enlerococc wmnwgl <18 * A " "
Faecal coliforms by MPN
Faccal coliforms (MPN) | 18 - -

Resuls manked with * are nol accredited fo Intemational Accreditation New Zealand. A dash indicates o lest performed.
Where samples have besn suppiied by the client, they are tested as received.
The results of analysis contained in this repod relate only fo the sample(s) tested. Where sample collection was performed by the laboratory, the results of
analysis contained in this report relate only fo the samplefs) collected.

Reference Methods
The samp med to in this report were analysed by the following method(s)

Analyte Method Reference Samples  Location
Microbiology
e

pr by
Enterovirus (presumptive) In-house method MMET 4 pluoo g 6.7,8,14, 15, 16, Auckland
22,2324
Enterococei by MPN
Entsracocel APHA (online edition) 3230 B 2 MPN/M00g 1.2,3,4,5,9 10, Auckland
1 13,17, 18,
19, 20, 21
Preparations
Faecal coliforms (MPN} In-house based on APHA 9221 2 MPN/100g 1.2,3,4,5,9, 10, Auckland
11,12, 13,17, 18,
18,20, 21
Shalfish Blending In-house method Al Auckland
Shellfish Preparation {virus) In-house methad 6,7,8,14, 15, 16, Auckland
22,23, 24
The method detechion limit (MDL] listed is the limit aftainabie in & relatively clean matrix. i dilutions are required for analysis the defechion lmit may be higher.
For more please cortact the Comphs and Profects Manager.
Report Number:  STB512:0 Watercars Lahoratory Services Page Zof 3
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Clark’s wastewater treatment plant upgrade: Bioresearches "

AB
Pre-construction shellfish monitoring 2024/2025 abbage Company

Samples, with suitable preservation and stahility of analytes, will be held by the taboratory for & period of two weeks afler results have been reported, unless atharwise
advised by the submifter,

Watercare Laboratory Services is a division of Watercare Services Limited .

This repart may not be reproduced, except in full, without the written authotity of the Compliance and Projects Manager,

Yeme T

Marina Fisher

KTP Signatory
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Clark’s wastewater treatment plant upgrade: Bioresearches ~

AB
Pre-construction shellfish monitoring 2024/2025 abbage Company

Certificate of Analysis Bacteria & virus - March 2025

Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample 10 250307-104-13 250307-104-14 250307-104-15 250307-104-16
Client Sample 1D
Watercare Services Limited Sample Date/Time:
52 Aintree Ave, Ma . Auckland, 2022
wate rc are e Description: Karaka BACZSMARG  Karaka VIRZSMARCH Karaka VIRZSMARCH  Karaks VIRZSMARCH
T: 080D 522 365 H-5 -1 -2 =2
. : clientsuppart@water co.nz Microbiology
N 2 Habs.
Laboratory Services e o by PN
Enterococc wPHD0g | 45 * - - -
Certificate of Analysis Fagcal colifarms by MPN
Faecal coliforms (MPN) | - 45 78 73

Laboratory Reference: 250307-104

Atention: Final Report: 5883860 Raplaces Report 5838190

Sample Details

Client: WATERCARE SERVICES LTD Report tssue Dals: 02May-2025 Lab Sample ID; 250307-10417 250307-104-18 250307-104-19 250307-104-20
Address: PO Box 92521, Wellesley Street, 1141 Received Date. 07-Mar-2025 Client sampb iD:
Sampied By: Levi Murdoch-Tighe Sample Date/Time 0BI03/2025
Client Refersnce:  SW Clark WWTP Monitoring - Microblology Laboratory Activity Dates:  07-Mar-2025 - 24-Mar.2025 Description: Toro Ramp BAC25MA  Toro Ramp BAGZ5MA  Toro Ramp BACZSMA  Toro Ramp BACZSMA
Furchase Order: 3310-WV-02-693040 Quote Refarsnce - 16353 RCH-1 RCH-2 RCH-3 RCH-4
Microbiology

Amended CoA with i 1 status. by MPN

| Enterocoed MPNi100g 490 * 78 * 700 * 170 *

Sample Details

Sample Details

Lab Sample ID: 250307-104-1 250307-104-2 250307-104-3 250307-104-4
Client Sample 1D: Lab Sample ID: 250307-104-21 250307-104-22 250307-104-23 250307-104-24
Sample Date/Time 06I03/2025 Client Sampie 1D
Deseription: BAC25MA BACZ5MA Sample Date/Time 06/03/2025
RCH-1 Description: Toro Ramp BAC25MA  Toro Ramp VIRZ5MA  Toro Ramp VIR25MA  Tore Ramp VIRZ5MAR
RCH-5 RCH-1 RCH-2 CH-3

Microbiology
by MPN

Microbiology

| MENI100g 230 * 490 * 10 * 45 * Culturable Enteroviruses ive) by i
Enterovirus (presumplive) | - <4.0 <40 <40
Sample Details | Enterococci by MPN
Lab Sample ID: 250307-104-5 250307-104-6 250307-104-7 250307-104-8 Enterococci wwnw;| 78 * - - -
Client Sampie 1D:
Faecal coliforms by MPN
Data/Tir
Sample Data/Time D6/03/2025 Faecal coliforms (MPN) wetin org| B 45 45 <18
Description: Matakawau BACZSMA | VIR25MA VIR25MA VIRZSMA
_ RCH-5 RCH-1 RCH-2 RCH-3 Sample Details
Microbiology
Lab Sample 1D: 250307-104-25 250307-104-26 250307-104-27 250307-104-28
Enteroviruses by Client Sample ID-
pi100 g | ~ a0 <40 Py lent Sample 1D
Enterovirus (presumptive) . Sample Date/Time
Er by MPN ] e Description: Te Toro BAC2ZSMARC  Te Toro BAC2SMARGC e Toro BAC25MARC e Toro BAC25MARC
: - - - H-1 H-2 H-3 H-4
Faecal coliforms by MPN Microbiology
Fascal coliforms (MPN) M 00g | - 15 s 220 "
by MPN
Sample Details Enterococei "’N”WQI 230 * 45 * 45 * 78"
Lab Sample ID: 250307-104-9 250307-104-10 250307-104-11 250307-104-12 Faecal coliforms by MPN
Client Sarple 1D: Faecal coliferms (MPN) | - 20 <18 <13
Sampie Date/Time 06/03/2025 :
Description: Karaka BACZSMARC  Karaka BAC2SMARC  Karaka BACZSMARC  Karaka BAC2SMARC i AT
H-1 H-2 H-3 H-4 Lah Sample ID: 250307-104-29 250307-104-30 250307-104-31 250307-104-32
Microbiology Client Sampie 1D
Enterococci by MPN Sample Date/Time DB/
Enterococel 'I"N"‘Wsl <18 * 78 ¢ 45 * 7 ¢ | Description: Te Toro BACZSMARC e Toro VIR25MARCH e Toro WIRZSMARCH  Te Toro VIRZEMARCH
H-5 -1 -2 3

Sample Details Microbiology

Lab Sample ID: 250307-104-13 250307-104-14. 250307-104-15 250307-104-16 Enteroviruses by

Client Sample 1D- Enterovirus (presumptive) o100 g - <4.0 <4,0 <d,0
Sample Date/Time oy MPN

Description: Karaka B:_c;zwmc Karaka wizwnncu Karaka w_ﬁzzsumcu Karaka wzzstCH Enterococe! weriong] 70 - " " "
Microbi Iogy Faecal coliforms by MPN

ive) by I Fascal coliferms (MPN) | 20 _ N N

| Enteravirus (presumpive) P00 g | - <4.0 <40 <4.0

E i by MPN

Report Number:  588386-0 Watercars Laborstory Services Page Zof 4
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Clark’s wastewater treatment plant upgrade: Bioresearches ~

A Babbage Company
Pre-construction shellfish monitoring 2024/2025
Sample Details
Lab Sample ID: 250307-104-33 250307-104-34 250307-104-35 250307-104-36
Client Sample ID:
Sample Date/Time 06/03/2025 ORID3/Z0: Robyn Absmethy
Description: Gordons BAC25MAR  Gordons BAC25MAR  Gordons BACZ5MAR  Gordons BACZ5MAR Compliance and Projects Manager
CH-1 CH-2 CH- CH4
Microbiology
by MPN
Enlerccact | 170 * 58 * 10 * 170 *
Faecal coliforms by MPN
Eaccal ooliforms (MPN) | 20 <18 <15 20
Sample Details
Lab Sample (D: 250307-104-37 250307-104-38 250307-104-39 250307-104-40
Client Sample 1D
Sample Date/Time
Description: Gordons BAC25MAR  Gordons VIRZSMARC  Gordons VIRZSMARC  Gordons VIR25MARC
CH-5 H-1 H-2 -
Microbiology
Enteroviruses by
Enterovirus (presumptive ) phaf180 nl - <4.0 <40 <40
by MPN
Enlerocaec | 20 * R N "
Faecal coliforms by MPN
Faseal eoliforms (MPN) WP 1oog | <18 - - -
Resuits marked with * are not acerediled to Intemational Acereditation New Zeatand. A dash indicates no lest performed.
Where sampies have been suppiied by the client, they are tested s received,
The results of analysis contained in this report refate only o the sample(s) tested. Where sample collection was performed by the laboraltory, the resulls of
analysis contained in this report relate only to the sampiajs) coliected.
Reference Methods
The sample(s) referred to in this report were analysed by the following method(s)
Analyte Method Reference Samples  Location
Mierobiology
Ci i ive) by
Enterovirus {presumptive) In-house method MMET 4 plul00 g 6.7,8,14, 15, 16, Auckland
22, 23,24, 30, 31,
32, 38,39, 40
Enterococci by MPN
Enterococci APHA {online edition) $230 8 2 PN/ 100g 1,2,3,4,5,9,10, Auckland
1.12,13,17, 18,
19, 20,21, 25, 26,
27,28, 29, 33, 34,
35, 36, 37
Preparations
Faecal coliforma (MPM} Inhouse based on APHA 5221 2 MPN/100g 6,7, 8,14, 15, 16, Auckland
22,23, 24, 26, 77,
28, 28, 33, 34 35,
36,37
Shelffish Blanding In-house method Al Ausckland
Shellfish Preparation (virus) In-house method 8.7,8, 14, 15, 16, Auckland
22,23, 24,30, 31,
32, 38,39, 40
The mathod detaction limit (MDL) listed is the imit attainabia in a relabely cloan matr. If Giltlions are required for analysis te delection imil may be higher.
For more information please contact the Compllance and Projects Manager.
Samples, with suitable presenvation and stability of analytes, will be held by the laboratory for a perind of two weeks. after results have baen reported, unless othenwise
advised by the submitter.
Watercare Laboratory Services is 2 division of Watercare Services Limited
This report may not be reproduced, sxcept in full, without the written authority of the Compliance and Projects Manager,
Report Number:  588386-0 Watercare Laboratory Services Page 3of 4 Report Number: 5883660 Watercars Laboratory Services Pagedof 4
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Clark’s wastewater treatment plant upgrade: Bioresearches ~

AB
Pre-construction shellfish monitoring 2024/2025 abbage Company

Certificate of Analysis Bacteria & virus — May 2025

Sample Details (continued) ENV_BIOL ENV_BIOL ENV_BIOL ENV_BIOL
Lab Sample D 250515-136-13 250515-136-14 250515-136-15 250515-136-17
Client Sample 10:
e St Sl
we, Mangere, X
a e rc are PR Deseription: Karaka BACZSMAY-5  Karaka VIRZSMAY-1  Karaka VIRZSMAY-2  Toro Ramp BACZSMA
T 0800 522 365 Y-1

: i dertsspetdne ors
Laboratory Services e o uew

Enterococci ""N”mgl 45 * - . 230 *
Certificate of Analysis Facal coliforms by MPN
Faecal coliforms (MPN) WPHiD0g | 130 - - 230

Laboratory Reference: 25051

Sample Details

Attention General - Final Report: 5019140
Cient: WATERCARE SERVICES LTD Report Issue Dafe: 05-Jun-2025 Lab Sample ID: 250515-136-18 250515-136-19 250515-136-20 250515-136-21
Address: PO Box 92521, Wellesley Street, 1141 Recsived Date 21May-2025 Client Sample 1D:

Sampled By: Levi-Murdoch-Tighe Sample Date/Time 0/05/2025
Client Reference: W Clark WWTPF monitoring - microblology Laboraiory Aclivily Dales:  21-May-2025 - 05-Jun-2025 Description: Toro Ramp BAC25MA  Toro Ramp BAG25MA  Toro Ramp BAC25MA  Toro Ramp BAGZSMA
Purchase Order  3310-WV-02-693040 Quots Refersnce © 16353 -2 Y3 Y-4 Y-5

Microbiclogy

by MPN
Sample Details Enteracacel | 330 * 140 * 230 * 330 *
Lab Sample ID: 250515-136-1 250515-136-2 250515-136-3 250515-136-4 Faecal coliforms by MPN
Cilient Sample 1D liforms by MF
F. | colif MPN| WPHNID0g 171 7
Sample Date/Time aecal coliforms (MPN) | o 330 78 50

Deseription:

Sample Details

inloqy Lab Sample ID: 250515-136-22 250515-136-23 250515-136-24 250515-136-25
Microbiology Client Sample 1D:
by MPN Sample Date/Time
Enterococci | 170 140 78 " 170 Description: Toro Ramp VIR25MAY  Toro Ramp VIR25MAY  Toro Ramp VIR25MAY  Te Toro BACZEMAY-1
Faecal coliforms by MPN -1 -2 -3
Faecal coliferms (MPN) "’”"Wﬂl 20 45 40 230 Microbiology

Sample Details i Enlmwnrufu by
Enterovirus (presumptive) pla190 gl 4.0 <40 <40 .
Lab Sample ID: 250515-136-5 250515-136-6 250515-136-7 250515-136-8 by WPN
Client Sample 1D
nterococcl - - -

Sample Date/Time Enter MEN00a| 78 *
Description: BAC25MA WIR25MA VIR25MA VIRZ5MA Faseal eoliforms by MPN

Y-5 Y-1 Y-z Y-3 Faecal coliforms (MPN) wwmg| - N ~ 170

Microbiology

Sample Details

Cult ble Ents Se i by i
Enterovinus (presumplive) oo o| N w40 20 a0 Lab Sample [D: 250515-126-26 250515-136-27 250515-136-28 250515-136-29
- N Client Sample 10:
| Enterococci by MP! D,
Sample Date/Time
Enterococei e 0g| 130 * - - -
m Descrption: Te Toro BAC25MAY-2  Te Toro BAC25MAY-3  Te Toro BAC25MAY-4  Te Toro BAC2Z5MAY-5
| Eaecal coliforms by MP E—
Fascal colilorms (MPN) 00 270 - - - s b ity
Ei i by MPN
Sample Details Enterococei | 790 © 10 * 78 * 10 ©
Lab Sample ID: 250515-136-9 250515-136-10 250515-136-11 250515-136-12 | Faecal coliforms by MPN
Ciient Sample 1D: Faecal coliforms (MPN) | 20 20 20 230
Sample Date/Time 20/05/2025 20/05/2025 20/05/2025 20/05/2025

Karaka BACZSMAY-1  Karaka BAC25MAY-2  Karaka BAC25MAY-3  Karaka BAC25MAY-4 Sample Details

Description:

Microbiology Lab Sample ID: 250515-136-30 250515+136-31 250515-136-32 250515-136-33
i by MPN Client SEI::%?,;
Enterocoeci | 130 33 * o0 * 130 * el ‘ 0105120
Fascal coliforms by MPN Description: Te Toro VIRZSMAY-1  Te Toro VIRZSMAY-2  Te Toro VIRZSMAY-3  Gordons B1M:25MAY-
Faecal coliforms (MPN) WNNDﬂsl 45 230 45 45

Microbiology

Sample Details by
Lab Sample ID: 250515-136-13 250515-136-14 250515-136-15 250515-136-17 Enlerovirus (presumplive) prr1g0 s <4.0 <4.0 <40 -
Client Sample ID: by PN
Sample Date/Tima 0105/20: Enterococci WP oog | B R B 78 "
Description: Karaka BACZ25MAY-5  Karaka VIRZSMAY-1 Karaka VIR25MAY-2  Toro Ramp BAC25MA Faecal coliforms by MPN
_ Faecal coliforms (MPN) P00 | B R R 310
Microbiology
! Emteroviruses by
Enterovirus (presumplive) piu190 g| - 4.0 <40 - Report Number:  531914.0 Watercars Laboratory Services Page 2of 3
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Sample Details

Lab Sample (D: 250515-136-34 250615-136-35 250515-136-36 250515-136-37

Client Sample ID:

Sample Date/Time 20/05/2025 20/05/2025 20/05(2025 2000512025

Description: Gordons BAC25MAY-  Gordons BAC25MAY-  Gordons BAG25MAY-  Gordons BACZ5MAY-
2 3 4 5

Microbiology

by MPN
Enterococe P09 | 68 " 1300 * 1300 ° 220 *
Faecal coliforms by MPN
Faecal coliforms (MPN) wPnii00g| 130 <18 20 78

Sample Details

Lab Sample ID: 250515-136-38 250515-136-39 250515-136-40
Client Sample 10:

Sample Date/Time 20/05(2025 20/05(2025 20/05(2025
Description: Gordons VIR25MAY-1  Gordons VIRZEMAY-2  Gordons VIRZEMAY-3

Microbiology
Enteroviruses by
Enterovirus {presumptive) pha100 nl <4.0 <4.0 <4.0
Resuits maried with * are not acoredifed to Intemational Acorealfation New Zealand. A dash indicates no fest performed.
Where samples have been supplied by the client, they are tesied as received.

The results of analysis contained in this report relate only fo the sample(s) tested. Where sample collection was performed by the laboralory, the results of
analysis contained in this report relate anly o the sample(s) collected.

Reference Methods
The sampl referred to in this report were analysed by the

Analyte Method Reference Samples  Location

Microbiology
Culturable E n

Enferovirus (presumptive) In-house method MME1 A pfu/100 g 6,781
4,

4,15, 22, Auckland
23,24, 30, 31. 22
38, 39, 20

Enterococei by MPN
Emteracoced APHA (online edition) 8230 B 2 MPN/M00g 1.2,3,4,5 9,10, Auckland
11.12. 13,17, 18,
19, 20, 21, 25, 26,
27,28, 28, 53, 34,
35, 36, 37

Preparations

Faacal califorms (MPN) In-house based on APHA 3221 2 MPNMD0g 1.2,3,4, 5,9, 10, Auckland
11,12 13 17, 18,
19, 20, 21, 25. 26,

27,28,29, 33, 34,
35, 36, 37
Shellfish Blanding In-house method All Auckland
Shellfish Preparation virus) In-housa mathod 6.7, 8,14, 15, 22, Auckland

The method detection it (MDL) listed is the imil afiainable in a relatively clean malix. If diulions sre required for analysis the detection imit may be higher.
For mare infarmation please contact the Compiiance and Profects Marmager.

Samples, with sultable prasarvation and stability of analytes, will b held by the labaratory for @ period of two waeks after results nave besn reported, unlass otherwise
advised by the submitter.

Watercare Laboratory Services is a dwvision of Watercare Services Limited .

This report may not be reproduced, except in full, without the written authority of the Compliance and Projects Manager.

Rokyn Abemethy
Compliance and Projects Manager
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APPENDIX4 WILD SHELLFISH POPULATION MONITORING

Table A4.1  Wild Oyster Lengths (mm)

0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0 0
20 0 2 4 0 1 0 0 1 0 1
25 12 7 32 8 17 2 1 8 7 10
30 23 22 38 10 35 11 4 9 14 18
35 23 31 24 31 19 20 5 14 29 27
40 19 14 19 23 18 22 12 18 22 21
45 18 11 11 15 15 16 12 13 17 18
50 15 8 8 8 12 13 20 13 12 7
55 5 3 8 7 6 8 21 7 4 10
60 3 1 7 0 9 5 17 11 3 5
65 2 3 4 1 0 1 10 5 2 3
70 0 0 2 0 0 3 4 0 1 4
75 0 2 0 2 0 2 4 1 1 0
80 0 0 1 0 0 0 4 0 1 0
85 0 0 0 0 0 1 0 0 0 0
90 0 0 0 0 0 1 0 0 0 0
95 1 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0

n 121 104 147 105 132 105 114 100 113 124
Mean 37.25 36.45 34.85 37.86 30.00 41.74 51.16 41.74 38.82 39.01
S.D. 11.03 10.51 12.21 9.25 32.00 11.97 11.68 11.97 10.25 11.23
+95%ClI 1.99 2.04 1.92 1.79 23.00 2.37 217 2.37 1.91 2.00
Min 21 18 16 21 41 20 25 20 22 20
Max 95 72 77 72 22 73 80 73 79 69
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Table A4.2  Wild Oyster Density (nb/0.25m?)

| ste |k | ke | csoy | Kk | k4|
| Quadrat | Oct-24 | Feb-25 | Oct-24 | Feb-25 | Oct:24 | Feb-25 | Oct-24 | Feb-25 | Oct-24 | Feb-25

1 0 0 40 33 56 7 0 0 21 0
2 0 0 53 37 76 2 0 9 7 50
3 1 0 65 23 21 1 0 2 14 36
4 7 0 13 12 47 2 0 0 6 38
5 0 0 85 48 9 4 0 7 0 40
6 2 0 24 37 58 41 0 3 0 35
7 1 0 18 41 11 1 0 0 0 55
8 5 0 63 13 36 1 0 5 3 25
9 0 0 39 48 41 0 3 1 8 28
10 0 0 76 28 63 16 10 0 32 52
11 0 0 11 0 0 0 8 3 3 36
12 1 0 0 3 70 0 2 11 0 51
13 2 0 8 1 1 7 5 2 0 0
14 0 1 7 2 0 0 15 4 0 59
15 7 0 9 49 4 0 0 1 19 57
16 9 0 0 56 1 22 0 2 54
17 0 0 12 14 4 0 0 0 2 0
18 2 2 6 4 0 0 0 0 43 18
19 0 1 7 33 3 13 0 0 20 0
20 3 0 22 6 0 8 1 0 37 0
21 2 4 27 3 0 0 1 0 8 0
22 0 0 44 6 0 7 0 0 51 0
23 0 21 33 14 1 14 0 0 96 0
24 8 0 5 51 0 169 0 0 77 0
25 2 0 3 16 0 71 3 0 89 0
26 24 0 9 10 3 96 0 0 98 2
27 1 11 7 0 5 54 0 0 88 0
28 0 0 1 0 0 21 0 0 49 0
29 18 8 0 0 0 5 0 0 15 0
30 1 13 0 0 0 0 0 0 0 0
31 25 43 29 50
32 19
33 18
n 121 104 687 588 510 562 114 100 786 636

Mean 3.90 3.35 22.90 | 19.60 | 17.00 | 18.73 3.45 3.23 26.20 | 21.20
SD 6.72 8.79 2450 | 18.85 | 25.18 | 36.53 7.00 9.13 32.65 | 23.19

+95%ClI 2.37 3.09 8.77 6.75 9.01 13.07 2.39 3.21 11.69 8.30
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Table A 4.3 Cockle size frequency data

e | revas | oman | ravas | ouas | v | ovas- =

<8 21 10 51 0 14 13 3 0 26 13
8 3 7 9 0 13 8 6 1 13 6
9 0 9 8 0 11 5 8 0 6 6
10 1 6 7 3 11 17 13 5 4 5
11 0 2 7 2 6 23 11 4 2 3
12 1 0 8 4 8 19 11 4 7 10
13 2 0 9 2 11 16 12 5 16 5
14 3 0 4 6 9 10 7 10 12 9
15 8 2 1 13 15 13 15 12 16 14
16 17 1 4 14 7 13 15 11 13 19
17 32 1 8 15 7 6 19 14 26 23
18 25 6 7 8 1 16 20 20 15 30
19 25 12 2 12 5 3 25 17 8 23
20 13 13 1 7 6 6 20 11 7 18
21 15 11 3 15 0 1 24 6 5 8
22 3 9 0 14 0 1 10 4 4 9
23 1 7 0 12 0 0 9 0 2 2
24 1 3 1 11 0 0 3 0 0 1
25 1 1 1 7 0 0 1 0 0 1
26 0 0 0 4 0 0 0 0 0 0
27 0 0 1 6 0 0 0 0 1 0
28 0 0 0 1 0 0 0 0 0 0
29 0 0 0 2 0 0 0 0 0 0
30 0 0 0 2 0 0 0 0 0 0
31 0 0 0 0 0 0 0 0 0 0
32 0 0 0 0 0 0 0 0 0 0
33 0 0 0 0 0 0 0 0 0 0
34 0 0 0 0 0 0 0 0 0 0
35 0 0 0 0 0 0 0 0 0 0
36 0 0 0 0 0 0 0 0 0 0
37 0 0 0 0 0 0 0 0 0 0
38 0 0 0 0 0 0 0 0 0 0
39 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0
>40 0 0 0 0 0 0 0 0 0 0
n 172 100 132 160 124 170 232 124 183 205

Mean 16.22 16.25 10.22 19.66 12.2 12.9 16.50 16.66 13.84 15.95

CL 0.74 1.22 0.94 0.69 0.72 0.58 0.56 0.55 0.73 0.62
% edible 1 1 2 14 0 0 0 0 1 1
Min 4 4 4 10 4 4 12 8 4 8
Max 25 25 27 30 20 22 25 22 27 25
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Table A4.4 Cockle Density (nb/m?)

" o2 | om | co | o
(o111
MMmmmmmmmmm

1184 1600 1984 2720 880 880 1296 1488

1 2 1568 1104 468 504 3776 3200 2832 1104 1632 1792

CellMean | 1376 1352 264 332 2880 2960 1856 992 1464 1640

3 1344 1056 352 616 1808 3648 2928 2248 1440 1168

2 4 800 1568 24 64 2208 3504 1536 1328 1840 1232

CellMean | 1072 1312 188 340 2008 3576 2232 1888 1640 1200

5 896 1776 12 40 2576 1952 3456 4400 2240 2288

3 6 1408 1472 32 72 3136 1280 1744 1664 2336 1392

CellMean | 1152 1624 22 56 2856 1616 2600 3032 2288 1840

7 912 848 156 216 2560 3808 1184 2384 2720 2768

4 8 1152 1936 384 744 1264 3104 592 880 4368 1632

CellMean | 1032 1392 270 480 1912 3456 888 1632 3544 2200

9 1296 2512 400 816 1936 2816 2080 1024 496 3888

5 10 1248 3344 92 216 1376 2816 1408 1776 560 2448

CellMean | 1272 2928 246 516 1656 2816 1744 1400 528 3168

11 1696 1360 960 752 2272 3312 1488 2672 1456 2576

6 12 2272 2672 40 304 1904 2496 1936 2640 1632 1488

CellMean | 1984 2016 500 528 2088 2904 1712 2656 1544 2032

13 1248 2096 340 288 3968 3568 1776 1840 1952 3152

7 14 688 2496 236 200 3056 1840 1552 1120 2304 2096
Cell Mean 968 2296 288 244 3512 2704 1664 1480 2128 2624

15 960 1216 180 488 2480 2144 672 1216 1472 2352

8 16 912 1232 492 744 816 1072 528 288 1472 1264
Cell Mean 936 1224 336 616 1648 1608 600 752 1472 1808

17 2160 1408 908 216 448 560 320 656 2224 2016

9 18 848 1744 116 216 96 96 304 0 2096 2624
CellMean | 1504 1576 512 216 272 328 312 328 2160 2320

19 880 1392 368 1432 800 832 304 768 2016 2336

10 20 1200 1776 124 760 1328 1984 752 448 1216 1888
CellMean | 1040 1584 246 1096 1064 1408 528 608 1616 2112

21 944 2112 504 1416 2672 3552 1376 1584 1680 4864

11 22 1760 2048 1232 1448 1808 1552 944 1744 312 216
CellMean | 1352 2080 868 1432 2240 2552 1160 1664 996 2540

23 1808 1728 1716 1456 3296 0 1664 1808 432 848

12 24 1536 496 720 1224 160 2176 1168 144 0 784

CellMean | 1672 1112 1218 1340 1728 1088 1416 976 216 816
Site Mean 1280 1708 413.2 599.7 1989 2251 1392.7 | 1450.7 1664 2069.3
Site SD 427.6 | 633.5 | 426.5 483.0 | 1069.0 | 1157.2 | 840.6 987.0 883.1 972.6
Site CI 171.1 | 253.5 170.6 193.3 427.7 463.0 336.3 394.9 353.3 389.1
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Auckland
Address | Level 4, 68 Beach Road, Auckland 1010

Post | PO Box 2027, Shortland Street, Auckland 1140, New Zea-
land

Ph |64 93799980
Fax|+64 93771170

Email | contact-us@babbage.co.nz

Hamilton
Address | Unit 1, 85 Church Road, Pukete, Hamilton 3200
Post | PO Box 20068, Te Rapa, Hamilton 3241, New Zealand
Ph|+6478507010
Fax|+649377 1170

Email | contact-us@babbage.co.nz

Christchurch
Address | 128 Montreal Street, Sydenham, Christchurch 8023
Post | PO Box 2373, Christchurch 8140, New Zealand
Ph|+64 33792734
Fax | +64 33791642

Email | solutions@babbage.co.nz

Babbage Consultants Australia Pty Ltd — Australia
Address | Suite 4, Level 2, 1 Yarra Street, Geelong,
Victoria 3220, Australia
Ph| +61 3 85394805

Email | contact-us@babbage.co.nz

www.bioresearches.co.nz

www.babbage.co.nz

www.babbageconsultants.com.au
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