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1 Introduction

1.1 Scope

This report presents the results of an investigation into possible environmental impacts from PCP and
dioxins on aquatic environments in the Ruatapu area, including Totara Lagoon, Bittern Ck mouth, and the
Ruatapu dredge pond. This investigation focussed on the human health threat posed from the consumption
of eels. Consideration was also given to the likely impacts on the aquatic ecosystem and sought to assess
the level of chemical contamination in water and sediments.

1.2 Background

It is assumed that the source of PCP and dioxins comes from historic timber treatment activities at the
sawmill in Ruatapu. Fletchers constructed the original sawmill at Ruatapu in 1965, passing ownership to
Carter Holt Harvey in the late 1980’s, and the site is now owned independently by Westco MTP Ltd. The
timber treatment chemicals used on site were boric and antisapstain compounds. Up until 1988 the
antisapstain treatment involved sodium pentachlorophenate (Royds 1994). Potential has existed for the
transportation of pentachlorophenol (PCP) to aquatic environments beyond the sawmill boundary, via
leachate and sediments associated with stormwater run-off.

The Department of Conservation conducted an ecological survey of the Totara Lagoon and associated
wetlands in 2005-2007. The lagoon’s associated wetland and non wetland habitat harbours high biodiversity
values and is home or part home to one threatened bat species, at least 13 threatened bird species, two
threatened freshwater fish species, and at least four threatened plant species (van Mierlo 2007). Both Lake
Mahinapua and the Totara Lagoon are recognised in the West Coast Regional Council's (WCRC) Water Plan
(WCRC 2007) for having cultural significance to local iwi for mahinga kai (traditional food and other natural
resources and the places where those resources are obtained).

As part of the ecological survey conducted by the Department of Conservation (DoC) investigations were
made into the presence of a variety of contaminants, including PCP. There are no New Zealand guidelines
referring to PCP levels in aquatic sediment, but the Wisconsin Dept. of Natural Resources Consensus-Based
Sediment Quality Guidelines - Recommendations for Use and Application — Interim Guidance (December,
2003), were used as a reference. Previous sampling found one sediment sample at the mouth of Rocky
Creek with PCP concentrations five times above the Wisconsin guideline. Further PCP sampling was carried
out in response to this result. Two samples were taken from the drainage channel that runs from the west
of the sawmill site into Rocky Creek. PCP was not detectable in either sample above the laboratory
detection limit of 0.05 mg/kg. A sediment sample was collected from the Ruatapu dredge pond and this had
high levels of PCP. Discussion between DoC Hokitika, WCRC, Community Public Health (CPH), and the
Ministry for the Environment (MfE) identified the need to investigate the potential of PCP and dioxin
contamination in more detail. This report details the subsequent investigation, along with documentation
and discussion of earlier PCP results.

1.2.1 Chlorophenols
Chlorophenols are found in a variety of environmental media including air, soil, sediment and biota. In the

aquatic environment they tend to be mainly bound to sediment and suspended particles in the water.
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Industries such as pulp mills using chlorine are well known sources of chlorophenols. The chlorophenol
group of chemicals are aromatic organic compounds based on a single benzene ring with a hydroxyl (OH)
group attached. Substitution of the hydrogen atoms with 1 — 5 chlorine atoms produces chlorophenols. The
best known of these compounds is PCP or pentachlorophenol, which is the most halogenated of the phenols
with five chlorine atoms attached. Toxicity of the lower halogenated phenols is low and increases with
increasing chlorine substitution. PCP is the most toxic of the group. PCP is relatively non-toxic to birds but
can be very toxic to fish. It is not highly accumulated in biota as it can be metabolised and removed from
tissues and the blood stream. Toxicity is most often expressed by damage to the liver, kidneys and central
nervous system. It has not been proven to be carcinogenic. Many of the toxicity studies have not used pure
PCP and many of the effects observed are likely to be the result of other contaminants. Dioxin is a common
contaminant of technical grade PCP that has been used extensively in the past for wood treatment.

1.2.2 Dioxins/furans

Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzo-furans (PCDFs) are commonly
known as dioxins and furans. They are found in a variety of environmental media including air, soil,
sediment and biota. The compounds are all very hydrophobic in nature, which means that they do not
dissolve well in water. As a result they tend to attach quite strongly to other particulate matter and have a
high affinity to bind with fatty compounds. This leads to the compounds being retained strongly by biota
and being magnified at each step in a food chain. Their toxicity even at concentrations several orders of
magnitude lower than most other chemicals has resulted in a great deal of public concern. The dioxin and
furan group of chemicals are aromatic organic compounds comprising of two benzene rings joined by either
one or two oxygen atoms. They are classified as halogenated hydrocarbons due to the attachment of up to
eight chlorine atoms. The different amounts of chlorine attachment and the sites at which they attach to
the benzene rings results in a total of 75 possible dioxin congeners and 135 possible furan congeners. The
most widely studied and known compound is 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD).

Dioxins are generally found in mixtures containing several kinds of dioxins and dioxin-like compounds, each
having its own degree of toxicity. To express the overall toxicity of such a mixture as a single number, the
concept of “Toxic Equivalents” (TEQ) has been developed. The TEQ scheme weighs the toxicity of the
less toxic compounds as fractions of the toxicity of the most toxic TCDD. Each compound is given a
specific “Toxic Equivalency Factor” (TEF). This factor indicates the degree of toxicity compared to 2,3,7,8-
TCDD, which is given a reference value of 1. To calculate the total TCDD toxic equivalent (TEQ) of a dioxin
mixture, the amounts of each toxic compound are multiplied with their Toxic Equivalency Factor (TEF) and
then added together.

TEF’s presented in this report were agreed at a 1997 World Health Organization (WHO) consultation (Van
den Berg et al., 1998). The term dioxins will be used to refer to both dioxins and furans in this report.

1.3 Location

The sawmill site is situated in the township of Ruatapu, ~ 10 km south of Hokitika, along SH 6. Drainage
from the sawmill site, and areas where activities associated with it, enter: Totara Lagoon via Rocky Creek,
Lake Mahinapua via Bittern Creek, and the southern of two dredge ponds situated north of the site (refer to
maps in Appendix 7.1). Ruatapu Lagoon runs from opposite Ruatapu township southward to the Totara
River near Ross. Exact locations of sampling sites are provided in the methods section.
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2 Methods

Five sites were chosen for testing: three in the lagoon, one in the dredge pond, and one at the mouth of
Bittern Creek (refer Table 2.1 and map in Appendix 7.2). Pictures of these sites are presented in Appendix
7.3. At each site, a composite sample was taken that comprised of three sediment cores. These were
sometimes quite deep due to a requirement to go through very light, soft surface sediments so as to reach
firmer material that could be retained by the corer. All sediment samples were collected with a stainless
steel corer. Composite samples were collected and mixed in a stainless steel bucket prior to a sample being
put into an approved container for shipment to the lab.

Table 2.1 Location of sites sampled in March 2009.

Sample Composite Date Easting Northing | Sampling
depth mm
Bittern Ck @ Mouth Bittern Ck north 4/3/09 2337807 5820246 50-80
Bittern Ck middle 4/3/09 2337840 5820158 40-70
Bittern Ck south 4/3/09 2337814 5820088 40-70
Ruatapu dredge pond Dredge pond north 4/3/09 2337887 5820742 50-80
Dredge pond south 4/3/09 2337793 5820557 30-60
Dredge pond feeder sump 4/3/09 2337748 5820471 20-50
Totara Lagoon north North one 3/3/09 2336597 5819623 20-50
North two 3/3/09 2336531 5819528 20-50
North three 3/3/09 2336506 5819461 20-50
Totara Lagoon middle Middle @ Rocky 3/3/09 2335019 5816689 10-40
Middle @ Rocky/Camp 3/3/09 2334963 5816672 20-50
Middle @ downstream R/C 3/3/09 2334926 5816634 20-50
Totara Lagoon south South one 3/3/09 2333262 5814826 10-40
South two 3/3/09 2333240 5814820 10-40
South three 3/3/09 2333254 5814780 10-40

Chemical analyses were all done by the IANZ accredited laboratory of AssureQuality New Zealand Limited
which specialises in ultra low level analysis of organochlorine compounds. Specially prepared sample
containers were provided by AssureQuality. All sampling was done using clean sampling methods. Chain of
custody procedure was followed for the dispatch of all samples for analysis. AssureQuality’s PCP detection
levels, used in this study, are much lower than those previously available from other labs.

Eels were collected a day after the sediment samples were collected using two baited fyke nets (25 mm
mesh) per site, set overnight as close as possible to the same locations from which sediment and water
samples were taken. A composite sample was obtained from each site of approximately four moderately
sized (80-100 cm) longdfin eels (Anguilla dieffenbachii), which were the dominant species present at all sites.
Attempts to catch eels were made at all sites, but no eels were caught in the Ruatapu dredge pond despite
two separate single nights of trapping effort.

Whole eels were wrapt in tinfoil, frozen, and sent for analysis. Analysis for PCP was based on a composite
sample of eel bile from each site. Dioxin analysis was based on wet weight of eel flesh. Testing for all dioxin
congeners was conducted. Despite having eels available from the Totara Lagoon north site, dioxins were
not tested for as low sediment PCP at this site indicated that it was un-necessary. Other PCP results from
previous sampling have been compiled and presented in Appendix 7.4.
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3 Results

3.1 Levels of PCP in aquatic sediment and eel bile

Levels of PCP measured in composite sediment samples and composite eel bile samples are presented in
Table 3.1. More detailed results are located in Appendix 7.1 and 7.5.

Table 3.1 Concentrations of PCP in aquatic sediment and eel bile, March 2009.

Sample Sediment mg/kg Eel bile mg/kg Section of sediment
horizon sampled -
depth mm

Bittern Ck @ Mouth 0.0025 0.012 50-80

Ruatapu dredge pond 1.43 N/A 50-80

Totara Lagoon north 0.00056 0.0019 20-50

Totara Lagoon middle 0.00095 0.0027 10-40

Totara Lagoon south 0.00094 0.0014 10-40

Lab Blank for dredge pond (sediment) 0.00029 - -

Lab Blank for other sites (sediment) 0.00016 - -

Lab Blank for Bittern Ck (bile) - 0.00012 -

Lab Blank for other sites (bile) - 0.00012 -

The Wisconsin Department of Natural Resources recommended minimum limit for PCP in aquatic sediment
is 0.150 mg/kg. Earlier sampling conducted by DoC found high PCP levels in the dredge pond (17 mg/kg),
and Rocky Creek (0.97 mg/kg). Of the recent sampling associated with this study, only the Ruatapu dredge
pond had significantly high levels of PCP (1.43 mg/kg), which breached the Wisconsin guideline. DoC’s
Rocky Creek site and the Totara Lagoon middle site are located in the same place; hence the previously
high PCP result at Rocky Creek was not replicated.

Eel bile results for PCP indicated that any historically contaminated sediments are not presently a source of
ongoing exposure of PCP to eels, and toxicity risk for human consumption of eels is considered to be
insignificant. Historical contamination of sediments in the lagoon and in the washout zone from Bittern
Creek are likely to have been overlain with new and relatively non-contaminated sediments. Even so,
samples in most instances were collected from firmer more permanent material that was beneath softer
surface sediments. Therefore, if there were any deeper layers containing higher PCP concentrations, they
should be well buried to the point that no natural processes are likely to re-introduce them into any
exposure pathways. If eels were exposed to PCP on an on-going basis, then we would expect to see this
reflected by the presence of PCP in the bile at levels of concern. As this was not the case, we can conclude
that even if the underlying sediments were contaminated with PCP, which they appear not to be, PCP is no
longer entering the food chain.

3.2 Levels of dioxins in eel flesh

Data for dioxin testing of eel flesh is presented in Appendix 7.6. There was no discernible difference
between the lab blank and the results for eel flesh. This conclusion is based on the congener results for the
2,3,7-8 chlorinated congeners (the ones considered toxic and from which TEQ is calculated), and the fact
that results for many congeners are below detection limits. Contact was made with the lab at Assure Quality
who confirmed that the level of detection (LOD) was reasonable for the samples analysed.
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4 Discussion

Low levels of PCP found in sediments, and in eel bile, considerably de-escalates the level of concern
triggered by the previous high result for the (one) sample taken at Rocky Creek, by DoC. If PCP was high
in both sediment and eel bile, it would have indicated that gross contamination was present and exposure
was ongoing, but this was not the case. Why the previous Rocky Creek sample was high in PCP remains
open to conjecture

PCP is not bio-accumulative, but dioxins are. As well as their bio-accumulative nature, they break down
slower, adsorb more readily to sediment, and are more toxic than PCP. So while PCP results informed us on
the present situation - i.e. no ongoing exposure - the absence of elevated PCP in bile did not rule out the
possibility that eels were exposed in the past and had accumulated a dioxin body burden. Eels can be long-
lived, and their flesh is likely to be eaten by other eels when they die, and hence recycle contaminants.
Because eels are high in the food chain they would be expected to have one of the highest dioxin
concentrations of any animal in the ecosystem. This was a potential ecological issue and a concern for any
people eating eels caught at these locations.

The results showed that there was no discernible differences between dioxin in the lab blanks and eel flesh,
and considering the many non-detects for the more crucial congeners (eg Hx, Hp and OCDD), there is
unlikely to be any significant dioxin contamination in the lagoon. Because of this, it is not necessary to
calculate any dietary intake restrictions from these results for eel consumption.

The dredge pond was the only location where high levels of PCP could be definitively affirmed. There is no
surface discharge from this pond where contaminated sediment and water might migrate and contaminate
other areas, which has also been confirmed by other investigations in the area (Royds 1993). The pond is
located in bush and there are no tracks leading to it. The sides of the pond are steep and lead into very soft
sediment. No eels were caught in the pond despite efforts to catch them, and given that there is no outlet,
there is no way fish can colonise the pond. There would appear to be no real opportunities for contact
recreation and food gathering at the pond i.e. there are no complete exposure pathways to people, or to
areas beyond the pond. Hence PCP, and any other associated contaminants, should present no
environmental threat beyond the dredge pond itself. It is important to note however that due caution is
taken should any further development involving movement of soil, sediment or water from the area around
the pond be considered.

PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

West Coast Regional Council



5 References

Royds Garden Ltd Environmental Services, 1993. Environmental Investigation for the Westco Sawmill,
Ruatapu. Commissioned by Carter Holt Harvey Ltd.

Van den Berg, M., Birnbaum, L., Albertus T.C., Brunstrom, B., Cook, P., Feeley, M., Giesy,].P., Hanberg, A.,
Hasegawa, R., Kennedy, S.W., Kubiak, T., Larsen, J.C., van Leeuwen, R. Djien L., Nolt, C., Peterson,
R.E. Poellinger, L., Safe, S., Schrenk, D., Tillitt, D., Tysklind, M., Younes, M., Weern, F., and
Zacharewski, T. 1998. Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for Humans and
Wildlife. Environmental Health Perspectives Volume 106, Number 12, December 1998.

van Mierlo, R. 2007. Totara Lagoon and associated wetlands survey 2005-2007. Unpublished report, NZ
Department of Conservation, Hokitika Area Office, Hokitika.

WCRC. 2007. Proposed Water Management Plan. The West Coast Regional Council, Greymouth, New
Zealand. June 2007

WHO. 1987: Pentachlorophenol. World Health Organisation, Environmental Health Criteria 71. 236 pp. ISBN
92 4 154271 3.

Wisconsin Department of Natural Resources, December, 2003. Consensus-Based Sediment Quality
Guidelines, Recommendations for Use and Application, Interim Guidance.

6 Acknowledgements
This project could not have been undertaken without valuable assistance from:

e« Ron van Mierlo and Dave Eastwood, Department of Conservation, Hokitika, who conducted
substantial early investigations, and provided logistical support with all fieldwork.

e Howard Ellis and MfE who provided crucial technical guidance and financial support for this work.
e Chris Bergin and Sheryl Brunton from CPH, for their involvement and support.

e Sally Gore from Canterbury University.

PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

West Coast Regional Council



7 Appendices

7.1 Previous PCP sediment sampling locations and PCP levels (mg/kg)
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7.2 Map of locations of sampling sites where eels and sediment samples
were obtained in March 2009

31 32
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7.3 Photographs of sites where eels and sediment samples were obtained
in March 2009

Looking downstream and upstream (left/right respectively) at the Bittern Creek mouth into Lake
Mahinapua. Sediment samples were collected from three points within the photos. 3/3/09.

Mixed composite sediment sample from Bittern Creek mouth at Lake Mahinapua. 4/3/09.
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Northern and southern sampling points (left/right respectively) at the Ruatapu dredge pond site.
4/3/09.

Feeder sump sampling point at the Ruatapu dredge pond site. 4/3/09.
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Looking southwest and northwest (left/right respectively) at the Totara Lagoon south sampling
site. Sediment samples were collected from points within the photos. 3/3/09.

Composite samples from the Totara Lagoon south sampling site (left). Sediment sampling corer
(right). 3/3/09.
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Rocky Creek sampling point at Totara Lagoon Middle site (left). Confluence of Camp and Rocky
Creeks — sample collected from area on right of picture - Totara Lagoon Middle site (right).

Sampling point (where corer is located) downstream of the Rocky/Camp Creek mouth - Totara
Lagoon Middle site.

Totara Lagoon north site (left and right).
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7.4

Date

11/12/2006

11/12/2006

23/08/2007

23/08/2007

18/12/2007

18/12/2007

18/12/2007

21/12/2007

18/08/2008
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Previous PCP sampling records from the Department of Conservation, Hokitika

Sample id

441737/1

441737/2

462484/2

468424/1

625431.1

625431.2

625431.3

625431.4

654910.1

Site description

Rocky Creek confluence with main Totara
Lagoon channel. Water at this point within
main lagoon channel flows NE to SW at low
tide and reverses as tide rises. Possibly
some saltwater influence.

Stenhouse Creek confluence with main
Totara Lagoon channel. Water at this point
within main lagoon channel flows NE to SW
at low tide and reverses as tide rises.
Possibly some saltwater influence

Ruatapu drain upper. Drain containing black
water, flowing from Ruatapu sawmill into
wetland bordering Totara Lagoon. Sample
from close downstream of sawmill site.

Ruatapu drain lower. Drain containing black
water, flowing from Ruatapu sawmill into
wetland bordering Totara Lagoon. Sample
taken from drain outlet into wetland.

Totara Lagoon - south end of Frenchies
Island. Water at this point within main lagoon
channel flows NE to SW at low tide and
reverses as tide rises. Definitely some
saltwater influence.

Totara Lagoon - near Ruatapu end of
lagoon. Little detectable flow at this end of
the lagoon.

Mahinapua Forest - old gold dredge pond
adjacent Ruatapu sawmill

Lake Mahinapua - Portage Landing, near
Grebe Creek outlet

North Totara Lagoon - top sample. Water at
this point within main lagoon channel flows
slightly NE to SW at low tide and reverses
as tide rises. Possibly some saltwater
influence.

West Coast Regional Council

GPS/map
reference
E2334960
N5816710

E2333760
N5815210

E2337203
N5820182

E2336800
N5819309

E2332052
N5813692

E2336694
N5819874

NZMS 260
J33 E23378
N58206
E2337900
N5820453

E2335875
N5818347

Notes

Sediment sample sent to Hills Laboratories 12/12/06. The lower 100mm of a single
sample core of approximately 200mm depth was sampled.

Sediment sample sent to Hills Laboratories 12/12/06. The lower 100mm of a single
sample core of approximately 200mm depth was sampled.

Single core sampled by Regional Council, analysed by Hills Laboratories

Single core sampled by Regional Council, analysed by Hills Laboratories

Sediment sample sent to Hills laboratories 07/01/08 to determine PCP and other
phenol levels. The lower 100mm of a single sample core of approximately 200mm
depth was sampled.

Sediment sample sent to Hills laboratories 07/01/08 to determine PCP and other
phenol levels. The lower 100mm of a single sample core of approximately 200mm
depth was sampled.

Sediment sample sent to Hills laboratories 07/01/08 to determine PCP and other
phenol levels. The lower 100mm of a single sample core of approximately 200mm
depth was sampled.

Sediment sample sent to Hills laboratories 07/01/08 to determine PCP and other
phenol levels. The lower 100mm of a single sample core of approximately 200mm
depth was sampled.

Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 1,
bottom layers were mixed and comprise sample 2.



18/08/2008

18/08/2008

18/08/2008

18/08/2008

18/08/2008

20/08/2008

20/08/2008

20/08/2008

20/08/2008

654910.2

654910.3

654910.4

654910.5

654910.6

654910.7

654910.8

654910.9

654910.10

North Totara Lagoon - bottom sample.
Water at this point within main lagoon
channel flows slightly NE to SW at low tide
and reverses as tide rises. Possibly some
saltwater influence.

Rocky Creek confluence with main Totara
Lagoon channel - top sample. Water at this
point within main lagoon channel flows NE to
SW at low tide and reverses as tide rises.
Possibly some saltwater influence.

Rocky Creek confluence with main Totara

Lagoon channel - bottom sample. Water at
this point within main lagoon channel flows
NE to SW at low tide and reverses as tide

rises. Possibly some saltwater influence.

Mirror Creek - top sample. Normally slow
flows at this point upstream of entry into
lake.

Mirror Creek - bottom sample. Normally slow
flows at this point upstream of entry into
lake.

Gows Creek - top sample. Slow flowing
creek upstream of entry into main Totara
Lagoon channel. Some tidal and possibly
some saltwater influence.

Gows Creek - bottom sample. Slow flowing
creek upstream of entry into main Totara
Lagoon channel. Some tidal and possibly
some saltwater influence.

Ruatapu drain - top sample. Drain containing
black water, flowing from Ruatapu sawmill
into wetland bordering Totara Lagoon.
Sample taken from drain outlet into wetland.

Ruatapu drain bottom. Drain containing
black water, flowing from Ruatapu sawmill
into wetland bordering Totara Lagoon.
Sample taken from drain outlet into wetland.

E2335875
N5818347

NZMS 260
J33 E23349
N58167

NZMS 260
J33 E23349
N58167

E2338110
N5820040

NZMS 260
J33 E23381
N58200

E2333211
N5814186

NZMS 260
J33 E2333211
N5814186

E2336760
N5819305

E2336760
N5819305
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Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 1,
bottom layers were mixed and comprise sample 2.

Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 3,
bottom layers were mixed and comprise sample 4.

Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 3,
bottom layers were mixed and comprise sample 4.

Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 5,
bottom layers were mixed and comprise sample 6.

Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 5,
bottom layers were mixed and comprise sample 6.

Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 7,
bottom layers were mixed and comprise sample 8.

Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 7,
bottom layers were mixed and comprise sample 8.

Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 9,
bottom layers were mixed and comprise sample 10.

Sediment sample sent to Hills laboratories 21/08/08 to determine PCP and other
phenol levels. Three approx. 200mm depth cores were sampled per site, each core
was divided into top and bottom layers, top layers were mixed and comprise sample 9,
bottom layers were mixed and comprise sample 10.



7.5 Laboratory sample sheets for PCP testing of eel bile and aquatic sediment

- Jit 1€ Guadrant Drive, Graceliekd T B4 4 ST0ES00
(=] c AV} P3. Box 31 242, Lower Hutt r B4 &4 STOSATE
AsureQuality Fo e e y a4 u

Certificate of Analysis
Doate Issued: 13 May 2009
Client: West Coast Regional Council
PO Box 66
Greymouth
Attention: Jommy Horrox
Date Received: 29 Apr 2009

AsureQuality Lab. Reference: 55652

Sample Typels): Soil
Analysis: ‘Chlorophenols (CPs)
Method: Based on USEPA Methodology (Isctope Dilution)

Eesults are reported i nanoprams per gram (ng/'z), equivalent to ppb, on an a dry weight basis
to two significant figures. The DL value is reported to one significant fipwre. Results have been
corrected for recoveries.

Unless sted, onginal les will be di d of eight weeks from the date of this report.

Comments:

s weaid
lluh-ummnr

Asesded Ragost 358920 THIS REFORT MUST OHLY BE REPRODUCED [N ITS ENTIRETY Fuge Lol 3
il Fospert 153836
¥ LiNiTED QUALITY

PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

West Coast Regional Council

17



13 May 2009

Results: Pentachlorophenol
Laboratory Reference: 55652-1
Sample Idenfification: Totara North Composite

Date Received: 29 Apr 2009
Date Extracted: 06 May 2009

Date Analysed: 07 May 2002

+
Analyte Conc.(ngfe) DL EMPC UCHRE LCLUCL Qualifiers
2346 .TeCP 0.12
FCP 0.56 111 25-150
Total 0.685 0.685 ngfe
1T = Resulis are reported on a dry weight basis DL: Sample Specific Estimated Detection Lt

EMPC: Estimated Maximum Possible Concentration
%BE: Labelled Compound Recovery
LCL-UCL: Lower Control Limit - Upper Comtrel Limt

Lab Analyst: CH Data Analyst: TM Authorised: Plul Bridgen

Apamiad Repoft 358900 THES REFORT MUST OHLY HE REFRODUCED IN IT3 BNTIRETY Pige2al B
Carceh Repon 35E3E

13 May 2009

Results: Pentachlorophenol
Laboratory Reference: 55652-2
Sample Identification: Tetara Mid Composite

Date Received: 29 Apr 2009 Date Analysed: 07 Mzy 2002
Date Extracted: 06 May 2002
+
Analyte Conc. (ng/z) DL EMPC C%RE ICLUCL Qualifiers
2346-TeCP 0.17
BPCP 0.95 83 25-150
Mim M Unt
Tatal 112 1.12 ngfg
1 = Results are reported on a dry weipht basis DL: Sample Specific Estimated Detection Linoit
PMPC: Estimated Maxinmmn Possible Concentration
%EE: Labelled Compound Recovery
LCL-UCL: Lower Control Limit - Upper Control Lint
Lab Analyst: CH Data Analyst- TM Authorised: Phil Bridgen
Arpsimiabed Bepart 358900 THES FEFORT MUST CHLY EE REFRODUCED TN T3 BNTIRET ¥ Pige3al B
Caneels Raport 356135



13 May 2009

Results: Pentachlorophenol
Laboratory Reference: 55652-3
Sample Identification: Totara South Compasite

Date Received: 29 Apr 2009 Date Analysed: 07 May 2002
Date Extracted: 06 May 2009
L
Aulytn Conc.(ng/e) DL EMPC 'CWRE LCLUCL Qualifiers
2346-TeCP 0.15
BCP 0.94 65 25-150
Mimi Wi Ui
Tatal 110 1.10 ng'z
1 = Results are reported on a dry weight basis DL: Sample Specific Estimated Detection Lt

EMPC: Estimated Maximum Possible Concentration
%RE: Labelled Compound Recovery
LCL-UCL: Lower Control Limit - Upper Control Linat

Lab Analyst: CH Data Analyst: JTM Authorised: Phul Bridgen
Anssdsd Rapon 358920 TEES FEFORT MUST ONLY BB REFRODUCED N T3 ENTIRETY Foge 4ol 8
Caseoals Rapeart 58136

13 May 2009

Results: Pentachlorophenol

Laboratory Reference: 55652-4

Sample Idenfification: Bittern ck (@ L Mahinapua

Date Received: 29 Apr 2009
Date Extracted: 06 May 2009

Date Analysed: 07 May 2009

+
Amalyte Conc fngfs) DL EMPC “C%RE  ICLUCL Qualifiers
2346.TeCP 039
PCP 25 94 25-150
Minn Maa Unats.
Total 2.90 290 ngfz

1 = Results are reported on a dry weight basis

DL: Sample Specific Estimated Detection Limit
FMPC: Estimated Maximum Possible Coneentration
%ERE: Labelled Compound Recovery
LCL-UCL: Lower Control Limit - Upper Control Limit

Lzb Analyst: CH Data Analyst: TM

Authorised: Phil Bodzen

Ahisled Repat 358500 THES REFOBRT MUST OHLY BE REFRODUCED IN T8 ENTIRETY Pige 5ol B



13 May 2009

Results: Pentachlorophenol
Lahoratery Reference: 55652/BLANK-A
Sample Identification: Laboratory Blank A - applies to samples 1 - 4
Date Received: Not applicable Date Analysed: 07 May 2009
Date Extracted: 06 May 2009

Anzlyte Conc. (nz/z) DL EMPC UC%RE LCLUCL Qualifiers
2346-TeCP 0.037
ICP 016 111 35-150

Tatal 0192 0.1%2 ng'g
DL: Sample Specific Estimated Detection Lt
FMPC: Estimated Maximm Possible Concentration
%EE: Labelled Compound Recovery
LCL-UCL: Lower Control Lt - Upper Control Lt

Lab Analyst: CH Data Analyst- TM Authorised: Plul Bridgen
Amenled Report 358500 THES REFORT MUST CHLY BE REPRODUCED B T3 ENTIRETY Page 7ol
Casaeli Rapart 356336

13 May 2009
Results: Pentachlorophenol
Laboratory Reference: 556525

Date Received: 29 Apr 2009 Date Analysed: 12 May 2009
Date Extracted: 07 May 2009

+
Analyte Conc.(ngfe) DL EMPC  “C%RE ICLUCL Qualifiers
2346.TeCP 160
FCP 1300 95 35150
Total 1430 1430 nefz
T = Results are reported on a dry weipht basis DL: Sample Specific Estimated Detection Linit

EMPC: Estimaied Maxmm Possible Concentration
%ERE: Labelled Compound Recovery
LCL-UCL: Lower Control Lomit - Upper Control Lt

Lab Analyst: M Data Analyst: JTM Authorised: Phil Bridzen

Amisdsd Rapon 358920 THES FEFORT MUST OHLY BB REFRODUCED IH T3 BRTIRETY Pageial
Casesla Raport I5E136



13 May 2009

Results: Pentachlorophenol

Laboratory Reference: 55652/BLANK-C
Sample Identification Laboratory Blank C - applies to sample 5

Date Received: Not applicabls Date Analysed: 12 May 2009

Analyte Conc. (ng/e) DL EMPC “C%RE ICLUCL Qualifierss
2346-TeCP 0.059
PCP 029 84 25-150
‘Mini M U
Total 0.347 0.347 ngig
DL: Sample Specific Estimated Detection Limit
EMPC: Estimated Marcinnim Possible Concentration
%RE: Labelled Compound Recovery
LCL-UCL: Lower Control Limit - Upper Contrel Linut
Lab Analyst: JM Data Analyst: TM Authorised: Phil Bridzen
Assesded Repart 358500 THES REFORT MUUST OMLY BE REPRODUCED IH T3 BHTIRETY PogeB ol §

Cateh Repor 35E36

: 1C Guadrant Orive, Graceteld T B4 4 STOEEDD
re - P.C. Box 31 242, Lower Hult F B4 4 STOENTE
\ ASUTH Qual |t}l’ Welinglon, New Zealand W www.asurequally.com

Certificate of Analysis

Date Issued: 12 May 2009

Client: West Coast Regional Couneil
P O Box 66
Greymonth

Attention: Jonny Horrox

Date Received: 29 Apr 2009

AsureQuality Lab. Reference: 35648

Sample Type(s): Eel Bile
Analysis: Chlorophenols (CPs)
Method: Based on USEPA Methodology (Isetope Dilution)

Results are reported i nanograms per gram (ng'z), equvalent fo ppb, on an as received basis
to two significant fipures. The DL value is reported to one significant fisme. Fesults have bean
corrected for recoveries.

Unless requested, original samples will be disposed of eight weeks from the date of this report.

Comments:

l inboratory

Fimad Repont 356235 THIZ BEFORT MUST ONLY BEE REPRODUICED BN TS ENTIRETY Pige 1 af 5

ASURBOUSLITY LINITED LALITY




12 May 2002

Resulis: Pentachlorophenol
Laboratory Reference: 55648-1
Sample Identification: 13/3/09 Totara Lagoon North (3 eels)

Date Received: 29 Apr 2009 Date Analysed: 08 May 2009
Date Extractsd: 07 May 2009
+
Anzlyte Conc.(ngis) DL EMPC C%RE ICLUCL Qualifiers
2346.TeCP 1.00
PFCP 19 99 25150
— e -
Total 292 292 ngfa
T = Results are reported on an as received basis DL: Sample Specific Estimated Detection Lint

EMPC: Estimated Marimum Possible Concentration
%EE: Labelled Compound Recovery
LCL-UCL: Lower Control Limit - Upper Control Linat

Lab Analyst: TG Data Analyst: FB Authorised: Phil Bridgen

Fifsil Fépan 158835 THES REFORT MUST OHLY HE REFRODUCED IN ITS ENTIRETT Pige 2ol 5

12 May 2009
Results: Pentachlorophenol
Laberatory Reference: 55648-2
Sample Identification: 13/3/09 Totara Lagoon Middle (4 eels)
Date Received: 29 Apr 2009 Date Analysad: 08 May 2009
Date Extracted: 07 May 2009
t
Amlyte Conc. (ng/e) DL EMPC C%RE LCLUCL Quakifiers
2346 -TeCP 0.66
PCP 27 o7 25-150
i = U
Total 340 140 nge
1 = Results are reported on an as recemved basis DL: Sample Specific Estimated Detection Lt
EMPC: Estimated Maxinmim Possible Concentration
%EE: Labelled Compound Recovery
LLT-UCL: Lowar Control Lnmt - Upper Control Limat
Lab Analyst: TGz Data Analyst: PB Autherised: Phul Brdgen

Fies] Repert 358835 THES REFORT MUST OHLY BE REFRODUCED TN T3 ENTIRETY Pige3al 5



12 May 2009

Results: Pentachlorophenol
Laberatory Reference: 55648-3

Sample Identification: 13/3/09 Totara Lagoon South (4 eels)

Date Received: 29 Apr 2009

Date Analysed: 08 May 2009
Date Extracted: 07 May 2009

+
Analyte Conc (ngle) DL EMPC UCHRE LCLUCL Qualifiers
2346-TeCP 072
ECP 14 98 25-150
Minn Maca Thnats.
Total 216 216 nefe
1T = Results are reported on an as received basis

DL: Sample Specific Estimated Detection Limit
EMPC: Estimated Maximum Possible Concentration
%RE: Labelled Compound Recovery
LCL-UCL: Lower Control Limat - Upper Control Limit
Authorised: Phil Bridgen

Lab Analyst: TG Data Analyst: PB

THES FEFORT MUET OHLY EE REFRODUCED TN T8 ENTIRET Y Pige 4ol 5

12 May 2009
Results: Pentachlorophenol

Laboratory Reference: 55648 BLANK

Sample Identification: Laboratory Blank

Date Received: Not applicable

Date Analysed: 08 May 2009
Date Extracted: 07 May 2009

Analyte Conc_(ngls) DL EMPC C%RE ICLUCL Qualifiers
2346-TeCP WD 0.01
BPCP 012 o9 25-150
Mim M Unt
Tatal 0116 0.131 nefg
‘ND=Not Detected DL: Sample Specific Estimated Detection Limit
EMPC: Estimated Maxinmm Possible Concentration
%EE: Labelled Compound Recovery
LCL-UCL: Lower Control Limit - Upper Control Lint
Lab Analyst: TG Data Analyst: FB

Authorised: Phol Bridgen

THES REFORT MUST OHLY BE REFRODUCED TN IT3 ENTIRET Y FigeSal 5



13 May 2009
Results: Pentachlorophenol

Laboratory Reference: 55652-6
Sample Identification: Bittern ck (@) L Mahinapaa

Date Received: 29 Apr 2009 Date Analysad: 08 May 2009
Date Extracted: 08 May 2009

+
Analyte Conc. (ngf) DL EMPC C%RE LCLUCL Quakifiers
2346 TeCP 14
FCP 12 97 25-150
Total 132 132 ngfz
1T = Results are reperted on an as recetved basis DL: Sample Specific Estmated Detection Lt
EMPC: Estimated Maxinnm Possible C i

%BE: Labelled Compound Recovery
LCL-UCL: Lower Control Limit - Upper Control Lint

Lab Analyst: CF Data Analyst: FB Authorised: Phil Bridgen
Asmamded Report 58920 THRS REPORT MUST ONLY BE REPRODUCED BN IT8 ENTIRETY Fuge 2013
Caty:sl Rapint J5E136

PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

West Coast Regional Council

13 May 2009
Results: Pentachlorophenol
Laboratory Reference: 55652/ BLANK-B
Sample Identification: Laberatory Blank B - applies to sample 6
Date Recaived: Mot applicable Date Anahysed: 08 May 2009
Date Extracted: 08 May 2009
Analyte Conc.(ngfz) DL EMBEC  "C%RE LCLUCL Qualifiers
2346-TeCP ND 0.01
BCP 0.12 99 25-150
Minimum Mascipmum Units
Total 0.116 0.131 g’z

ND =Net Detected

DL: Sample Specific Estimated Detection Linut
EMPC: Estimated Maxinnm Possible Concentration
%ERE: Labelled Compound Recovery
LCL-UCL: Lower Control Limit - Upper Contrel Linit

Lab Analyst: CF

Amsesded Roeport 358300
Catrathi Rapeort 356236

Data Analyst: PB Authorised: Phil Bridgen

THES REPORT MIUST OMLY BE REFRODUCED TH T8 ENTIRETY Pagedal 3



7.6 Laboratory sample sheets for Dioxin testing of eel flesh

0 Cuagray: Drivs, Gracelsi
0. Bow 31 343, Lawer Had
‘Walington. Me Zealre

o\

AsureQuality

Certificate of Analysis

Drare Isvoed: 03 Jul 2009

Chient- TWast Coast Regional Couzcil
PO Box 56
Groymout

Artention: Tonmy Horrox

Date Recedved: 16 Juz 2005

AsmreQualiry Lab. Feferemce: 57612

Sample Trpeis): Eal
Amalysis: Lipid determinacion
Aleched:

Tks liptd comtent was determaized by evaporating the sample sxtrac: to cozstant waight The residus was
detarmined gravimstrically om 2 calibrated balancs. The lipid conte=t i exprassed 25 2 percentags (%= wia)

of the total samplk o teree significant figures.

Unlass requested, crigizal semples will be dispossd of eight weaks o the dars of this repest.

Commenrs:

(YFTh % =
Ph N —
il

Phil Bridgen
Tsam Leadar - Dicxins
AsuraJaalicy Linsitad

Fiaul Rapan duided THH ERFOET WUET (LY BE RIPRADUCR [W TS BENTIRETY

AR L MATD M EREHEENT QUALT T ATEURANEL.

PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

West Coast Regional Council

03 Fuby 2008
B A ST 4
SRR o a . .
* e amrmply o Results: Lipid determination
Diate Raceived: 1% Apr 2002 Dam Aralysed: 01 Tl 2009
Lakoratory Refurence Samples ldentification Lipad contezz %) b
Bitters ck @ L Mahimapma - Fal Flash 149
13/3/09 Totara Lagoon Middls (4 aals) - Eal Flesl 2.22
13/3/09 Totara Lagoon South (4 sals) - Eel Flesh 2.79
P t = Rasults are reponted oo a Lipid wedght basis
Lab Analyst: IZ Data Apalyst: JZ Auntzerised: Phil Bridgen
o e THES RIGORT MUST 0L Y Tl REFROCUTED B T BNTIRETY Pags 1802

25



: L I 52 Quadrust Driva, Gracwlald T A D
el re i P00, B 343, Liwar b B4 TS
-& "‘I'L-._Jl.“bul]-ﬂ It'l'.l sl g Nu!':h-': # e nrsgily oo
Certificate of Analysis
Drace Lizued: 03 Jul 200%
Clisnt: Wast Ceast Regional Couzcil
PO Box &6
Grruymzoud
Astention: Tonny Horrox
Date Received: 16 Ju= 2005
Azureualiry Lab. Feferemce:  T7612
Sample Tvpeit): Egl
Amalysis: Palychlorizared dibenzo-p-diozizs (FCDD:)

Polychlorimared dibenzofuran: (FCDF:)

Aleched- Based oo USEPA Madhod 15135 (Isoteps Dilution)
Resnlis are reported ..*npl.c-e_n'an.. par grem (pg'). equivalsz: to ppt, om an &5 recuived bass fo thrae
significant Sgures. The DL value is ml:cm:dm thres significant fgurss. Resulis bave besn comected

for recovesies. Tha sum of PCDDs and PCDFs & celoulated and seported o tares stznificant Sgares
as a lowir, medinm, and wpper bound

Ths total toxic equivalsnce (TEQ) was calcnlatsd for sach sampls usimg both WHO toxic squvalazcy
factors (WHO-TEFs; Van dez Barg of al. 2007} and international texic squivalency factors (I-TEFs; Ktz
st al, 1850, Tha total WHC-TEG 2nd I-TEQ I.q-nl:ll reported a5 a lowsz, medium, and uppsr bound o
teres ::I_Eu.l.il.-can.l: Egres.

Unbazs requestad, erigizal samplss will be disposed of atght waaks fron: the date of this repost.
Commezes:
e, i "\l.

| 5‘, ; \.._. I

Phil 3cr.|d.g\m
Taan: Leadar - Dlioxins
AsursGoalicy Linsitad

Fiadl Rapan 16130 THH EERORT MUST 5LV R REPRODTUCRT W ITS BNTIRETY Fagii | ol &

A L Y LD ARty

PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

West Coast Regional Council

03 Tuahy 2008
Results: USEPA Method 1613B
Leboratory Raferszca: $7612.1
Sample [dspification: Bittern ck @ L Mahinapus - Eel Flesh

Duate Racsdved: 19 Apr 2008 Duass Anabysad T2: 01 Jul 2009
Dase Extracted: 25 Juz 2008 Dute Anzlysed 5P2331: OF Jul 2009
Anlrs Couc.(pzy)  LL EvPC CHRE O LOLUCL  Qualifiers
1378 TCDF ND 00882 103 24 - 158
Tedal TCDF 0568
1376 TCOD ND 0100 11 25 - 164
Total TCDD 0101
TCH TCDD 3 35-197
12378 PaCDF ND 00564 100 24 - 1BS
13478 PoCDF 0.0573 102 - 178
Total PeCDF 0.0573
12378 PCDD ND 10,0634 o9 25-181
Tetel PeCOD ND 00634
113478 HxCDF ND 00613 114 26-152
123678 HxCDF ND 00628 114 26-123
134678 HxCDF ND 00511 11§ 28 - 136
123785 HxCDF ND 0U0B45 108 20 - 147
Total HxCOF ND 0.0B45
123478 HxCDD ND 0116 107 32-141
123678 HxCDD ND 0.123 110 28-130
12378% HxCDD ND 0121
Tedel HxCDD ND 0123
1234678 EpCDF ND 00682 110 18- 143
1234789 EpCDF ND 0110 B0 26- 138
Total HpCDF ND 010
1234678 HpCDD Q0677 108 53-140
Totel HpCDD 00677
OCDF ND 0114
oCoD 0268 B3 17 - 157
Lowar Bound = Mediem Sound Upper Bouzd Uzits
Sum of congemers:  LOS 131 1.56 PEE
Toial I.TEQ: 0.0296 0.134 0230 PE'E
Total WHO.TEQ: 00179 0.13% 0.250 pE's
t = Fasults 2me reported oz 2z 25 raceived basis DL: Sample Spacific Estmated Detection Limir
WD = Kot Datsctad EMPC: Estimated hBlaximum Possible Concaztratioz
Y2 R E- Labelled Cempou=d Recorary
‘_LC ~UCL: Lowsr Control Limis - Uppar Control Linest
g 'Cn.i'l.'i LD: Cleaz-up mecovary spika
Lab Anabyst: ML Data Analyst: TZ Antherised: Phil Bridgen
Fiaal Rigan 161264 THE REPOET MUST (2L E RRPROCUCED [ 173 RATRATY Fug 25

26



03 Jady 2009
Results: USEPA Method 1613B
Lebaratory Raferszoa: S7611-1
Sampls [demtifizcation: 13309 Totara Lagoan Middle (4 eels) - Eel Flesh

Luts Received: 19 Apr 2008
Duasts Extracted: 15 Jez 2009

Duss Anabysad TU2: 01 Jul 2009
Duse Anzhysad 5P2330: 02 Jul 2009

Anzbrs Couc. (pa's) LL EMPC  UNREE LOLUCL  Quelifiers
1378 TCDF ND 0123 104 24 - 169
Tedal TCDF 0452
1378 TCDD ND 0116 L1 25 -164
Tetal TCDD 0123
ITCHTCID ch] 35-197
12378 PaCDF ND 00730 100 24 - 183
13478 PCDF ND 0.0732 102 21-178
Tedal PaCDF ND 00750
12378 PeCDD ND 0114 100 25-181
Tetzl PaCDD ND 0114
123478 HxCDF ND 00983 117 26-152
123678 HxCDF ND 00974 114 26-123
13467 HxCDF ND 00080 121 28-136
12378% HxCDF ND 0137 108 18147
Total HxCDF ND 0137
123478 HxCDD ND 0148 112 32-141
123678 HxCDD ND 0.152 07 2B-130
123789 HxCDD ND 0.133
Totzl HxCDD ND 0.153
1234678 HpCDF ND 0.0878 110 28-143
1234789 HpCDF ND 0153 Bé 26 -138
Total HpCDF ND 0153
1234678 EpCDD 0.0817 108 23-140
Tetzl HeCDD 0.0317
OCDF ND 0116
oCoD 0319 BS 17-157
Lower Bound ~ Mediem Sound Uppsr Bouzd — Uzdiis

Sum of congeners: 0555 1.37 1.75 PRE

Toml I.TEQ: 0.00115 0.160 0318 PEE

Total WHOTEQ:  0.000916 0.180 0358 PEs

+ =Fasults ar reported oz 2z 25 recaived basis

KD =Kot Datactad

DL: Sampls Specific Estmeted Dutsction Lizir
EMPC: Estizmnated Maximuns Posstble Concsztration
Y %R E: Labelled Cempou=d Recovery
_LCL-UCL: Lowsr Contrel Limit - Uppar Control Limeit
}'CL*TC DD: Cleaz-up racovary spika

Lab Analyst ML Diwta Analysi- TZ Amntherissd: Phil Bridgen

Fieal Rigan Jal 188 THE BROET MUST (LY DR ERPRODOCED T 178 INTRETY P a8

PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

West Coast Regional Council

03 Jady 2009
Results: USEPA Method 1613B
Leborasory Refarszce: 376123
Sample [dsntfication: 13309 Totara Lagosn Souch (4 eels) - Eel Flesh

Duss Received: 29 Apr 2008
Duss Extracted: 15 Juz 2009

Duss Anzhysad UZ: 01 Ful 2009

Duate Anzhysad 5P2331: 02 Tul 2009

Aty Comc.pr's) DL EMPC  YCHRE  LCL-UCL  Qualifiers
1378 TCOF ND 0118 131 24 - 1689
Totzl TCDF 0153
1378 TCDD ND 0147 111 25 - 164
Total TCDD WD 0.147
ITCH TCOD 108 3i-197
12378 PaCDF ND 00634 108 24 - 1E5
13478 PuCDF ND 00646 106 21-178
Total PeCDF 00667
12378 PuCDD ND 00754 102 25-181
Totzl PeCOD ND 00734
123478 HxCDTF HD 00606 120 26-132
123678 HxCDF HD 00634 1135 26- 123
134678 HxCDF ND 00623 121 28 -136
1237285 HxCDF ND 00853 108 20 - 147
Total HeCDF ND 00853
113478 HxCDD ND G149 112 32-141
123678 HxCDD ND G157 110 28 - 130
123782 HxCDD ND G156
Totzl HaCDD HD 0.157
1234678 HpCDF ND 0.0BLT 111 28 -143
1234789 HpCDF ND G142 BS 26-138
Total HpCDF ND 0142
1234678 FpCDD 0.0631 102 13-140
Totzl HpCDD 0.0€31
QOCDF ND 0104
OCoD 0251 B4 17 = 157
Lowoer Boond ~ Mediem Bound Uppsr Bouzd Uit

Sum of congenerz: 0534 0.83% 124 PEE

Total .TEQ: 0.0005E2 0133 0308 PEE

Total WHO.TEQ: 0000705 0.165 0332 PoE

+ = Easults 2w reported oz 2= 25 received basis DL: Sample Spacific Estmeted Detection Lizmit
WD = Kot Datsctad EMPC: Estiznated Maximun: Possible Conceztratioz
V¢ %R F- Labelled Compousd Racorary
LCL-UCL: Lowar Contrel Limit - Uppar Comtrol Lint
}TCE*TC DT Clazz-up racovary spiks

Leb Analyst ML Data Analyst: TZ Amnthorised: Phil Bridgen

Flasl Rugat 151185 THE RIG0RT MUST (B NE REFROCCCED 1 (78 RITRETY g d 5

27



03 Tudy 2008
EResults: USEPA Method 1613B
Laborasory Rafarszce: 37612 BLANK
Sample Idsntification: Laboratory Blank

Lz Recsived: Not applicable Duss Anzlysad UZ: 01 Jul 2009
Duss Extracted: 25 Jum 2009 Dute Anzhysed 5P2330: O Jul 2009
Anzlys Comc.(pgg) DL EMPC YCHRE  LOL-UCL  Qualifiers
1378 TCDF ND 0160 111 24 - 169
Total TCDF 0893
1378 TCDD ND 0.153 100 25 -164
Tetal TCDD ND 0.153
37CH TCDD 92 35-197
12378 PeCDF ND 00530 104 24 - 183
13478 PeCDF ND 0053 L] a1 -17
Totel PeCOF 0133
12378 PuaCDD ND 00707 o6 25 -181
Total PaCDD ND 00707
123478 HxCDF HD 00548 105
123678 HxCDF HD 00534 110
134678 HxCTF ND 00541 108
123789 HxCDF ND 0.0B0E Ch]
Tetal HxCDF ND 0.0B0&
123478 HxCDD ND 0111 106 31-141
123578 HxCDD ND 0.115% 111 28 -130
123785 HxCDD ND 0116
Todzl HxCDD HD 0116
1234678 HpCDF ND 00934 101 28 -143
1234789 HpCDF ND 0.155 BO 26-138
Tetal HpCDF ND 0.153
1234678 HpCDD 0.0516 105 13-140
Total HpCDD 0.0518
OCDF MD 0133
oCoD 0149 El 17-157
Lowsr Bound — Medizm Bound Uppsr Bouzd  Uzins
Sum of congemerz: 133 1.68 104 PR
Toml I-TEQ: 0.000563 0.150 0209 PEE
Towml WHO.TEQ:  0.000%6] 0.161 03n PEE
1 =Easults ame calenlated using the average weigkt DL: Sample Spacific Estimeted Detection Limit
f sazaplas in this basc: EMPC: Estizmnated Maximun: Posstble Comosztratica

KD =Kot Datactad YC %RE: Labslisd Corpou=d Recorary
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PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

West Coast Regional Council



Laboratory sample sheets: Sediment testing for other parameters

Client: Department of Conservation - Hokiti
Address: Frivale Bag, Sewell Streel

HOKITIKA
Contact: Ron Van Mierlo

Client's Reference: Coastal Lagoon

The results for the analyses you requested are as follows:

Sample Type: Environmental Solids, Sediment

Laboratory No: 441737

Date Registered: 13/12/2006
Date Completed: 4/01/2007

Page Number: 1of3

Organochlorine pesticides

Sample Name

Rocky Croek 1111212008

Stenhouse Creek 11/12/2008

Sample Nameo

Rocky Creek 11/12/2006

Stenhouse Creak 11/12/2008

Lab No 4417371 44173TI2
Dry Matter (gr100g as revd) 6.1 625
Total Nitrogen (gM00g dry wt) 0.25 011
Tolal Recoverable Phosphorus (mgfkg 703 811
dry wt)

Total Recoverable Boron{mag/kg dry wi) =20 <20
Total Cyanide {mg/kg dry wt) <01 = 0.1
Total Recoverable lron  (mg/kg dry wi) 18800 30200
Total Recoverable Arsenic (mglkg dry 3.2 6.5
wi}

Total Recoverable Cadmium (mg'kg dry D.os 0.02
wt)

Total Recoverable Chromivm  (ma/kg 14.7 21.3
dry wt)

Total Recoverable Copper  (mglhg dry 8.6 162
wit)

T{:Jtal Recoverable Mercury  (mafkg dry 0.03 0.03
wi

Total Recoverable Nickelima/kg dry wi] 10.8 181
Total Recoverable Lead (mg/kg dry wi) B.BS 14.2
Total Recoverable Zinc  (mg/kg dry wt| 3r.3 9.1

Lab Ne 4417371 44173712
Units (mgikg dry wt} [mgikg dry wi)
Hexachlorobenzene < 00005 < 00005
Alpha-BHC = 0.0005 <0.0005
Beta-BHC = 0.0005 < 0.0005
Gamma-BHC (Lindane) =0.0008 < 00005
Delta-BHC = 0.0005 <0.0005
Heptachlor < 0.0005 <0.0005
Heptachlor epexide < 0.0008 < 00035
Aldrin < 0.0006 <0.0006
Digldrin < 00008 <0.0008
Endrin <0.0005 <0.0005
Endrin Aldehyde <0.0005 <0.0005%
Endasulfan | = 0.0008 = 0.0008
Endosulfan Il =0.0008 = 00008
Endasulfan sulphate =0.0008 < 00005
24'-DDE < 0.0005 < 0.0005
24'-0DD < 0.0005 <0.0005
2,4'-DDT <0.0005

4,4-DDE <0.0005

4,4'-DDD < 0.0008

4,4'-DDT < 00005

Total Chiordane ((cls+trans)*100/42) <0.002 <0.002
cis-Chlorgane < 0.0005 <0.0008
trans-Chlordane < 0.0005 < 00005
Methoxychlor < 0.0005 < 00005

Sample Containers

The following table shows the sample containers that were associated with this job

Container Description

contalner Size (ML)

Number of Containers

Glass Jar (Sails)
Plastic Jar (Sails)

200
400

2
2

Pentachlorophenol in solids, screening by GC-ECD

Delais of sample botlle preperalion procedures are available upon request

Summary of Methods Used and Detection Limits

The follewing tabla(g) gives a brief description of the methods used o conduc! the analysas for this job.

The detection limits given below are those attainable in 3 relatively clean matrix, Detection lim

may be higher for individual samples

should insufficent sample be available, or if the matnx requires that dilutions be performed during analysia

Substance Type: Environmental Solids

Parameter

Method Used

Detection Limit

Sample Mame Rocky Craek 11/12/2008 Stenhouse Creck 111272006
Lab Mo 4417371 4417372

Units [malkg dry wt) (mgrkg dry wt)
Fentachlorophencl Da7 003
Tetrachlorophenol < 0.05 =0.058

West Coast Regional Council

PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

Dry and sieve sample
Total Recoverable digest
Dry Matter

Total Mitragen

Adr dry (35 “C), sleved fo pass 2mm.
Nitric / hydrochloric adid digestion. US EPA 200.2
Dried at 103°C, gravimetric (removes 3-5% more watar than air

drying at 35°C)

NiA
NiA
0.1 gloog as revd

Catalytic Combustion (900°C, Oy), separation, Thermal Conduetivity ~ 0.05 pi100g dry wt

Detector [Elementar Analyse:]

29
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AHALYSIS REPORT Page 1 0f 2
Client: | Department of Conservation Lab Mo: B25431 5
Contact: | Van Mierlo, Ron Date Registered: | 053-Jan-2003

c/o Degartment of Conservation Date Reported: 29-Jan-2003

Private Bag 701 Quote Mo:

Hckitika Order Mo:

Client Reference: | Coastal lagoon sediments
Submitted By: an Mierlo, Ron
Sample Name: | 118-Dec2007 | 218-Dec-2007 | 3 18-Dec-2007 | 4 21-Dec-2007
10:00 am 1:00 pm 2:00 pm 9230 am
Lab Number: B25431.1 625431.2 A254313 8254314

Acetylazd Phenas In 3ol by GCMS
Diry Mamer g/100g as rowd 50 12 368 47 -
4-Chloro-3-metnylphena mig'kg dry wt = 0.028 =012 =0.042 <0.033 -
2-Chigroghenol kg dry vt =0.028 =012 =042 =<0.033 -
2 4-Dlenlorophend mg'kg dry wit <0028 =012 =0.042 <0033 -
2 &Dichioroohenal maikg dry wt <0028 =012 = 0042 <0.033 -
Z.4-Dimethigiphenal maikg dry wit =< 0.028 =012 =0042 <0.033 -
Methyiphen (m-Cresal) mig'kg dry wt < 0.028 <012 41 <0.033 -
Z-Meihyiphencl (o-Cresci) mg'kg dry it <0028 <01z 0.2 <(0.033 -
4-Methyiphenal (p-Cresal) Mk dry wt <028 <012 an 0.055 -
2-Hitrophenc magky dry wit <028 012 <042 <0033 -
Pentachiorophend (PCP) mavkg dry wit <0028 =012 17 <0.033 -
Phend kg dry wit o2 025 1.0 0.12 -
2.3,4,B-Telrachionopheno kg dry wit <0028 =012 42 =0.033 -
2.4, 5-Trichiorogmhenal mao'kg dry wt <0028 =012 = 0042 <0033 -
2.4, &-Trichiorophenol kg dry wit = 0.028 =012 = 0042 <0.033 -

SUMMARY OF METHODS

Tha following tabkis) gevas @ bief desenplion of e mediods wed W condec? e aralyses for this ok Tha debestion Fmis givies bakee am ihess ansisabio is @ sdatively casn malds
Dutnction Fnis may ba digharfor ndvidual samples should insuficien sampla be avalabs, o ¥ the mais reguines hal diuloss b paformed deing analyss

Sample Type: Sediment

Test Method Description Default Detection Limit | Samples

ACEMated PREnOis In S0l by GCMS® Sonlcallon exdraction, GPC ceanup (If required), acefylaton, - 14
GC-MS SIM anahsis

Diry Matter {Ong) Cried at 103"C {removes 3-5% more water than air dry), 0.10 91009 as rowd 14
gravimetry.

PCP and dioxin investigation:

West Coast Regional Council

Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

Page 1 of 2

ANALYSIS REPORT

Client:
Contact:

Hokitika

Department of Conservation
“an Mierlo, Ron

Cl- Department of Conseryation
Private Bag 701

Laby No:

Date Registered:
Date Reported:
Quote No:

Order No:

Client Reference:
Submitted By:

654910
22-Aug-2008
01-Sep-2008
335973

Totara Lagoon
“an Mierle, Ron

5Pt

Sample Type: Sediment

Sample Name: | Morth Tetara Top Morth Totsra | Rocky Creek Top Rocky Creek Mirror Creek Top
18-Aug-2002 Bottom 18-Aug-2002 Botiom 18-Aug-2008 32:00|
11:33 am 18-Aug-2008 12:30 pm 18-Aug-2008 pm
11:23 am 12:30 pm
Lab Mumber: 854810.1 654810.2 540102 540104 654910.5
mdlédual Tesis
Dry Mater 9100 as rewd 34 as 44 s2 F-]
Acetylated Phenols In Soll by GCMS
4-Chioro-3-metnylphendc mg'kg dry it = 0.046 = 0045 = 0036 = 0021 = D056
2-Chicrophenal mg'kg dry wet < 0.046 = 0,045 =0.036 = 0031 = D056
2 4-Cichiorophend mgkg dry it = 0.046 = 0.045 =0.036 =0.031 = [LDEE
2 &Dichiorophenal mgikg dry vt « 0046 < 0045 <0036 < 0031 <0066
2 A-Dimettytphenal mgikg dry vt « 0046 <0045 <0036 = 0031 < D056
2-Methyiphenol (m-Cresal) ma‘ky dry wit « .46 <0045 <0036 <0021 < 0056
2-Methyiphendl (o-Cresol) makg dry wit = 0.046 = (0045 <= 0036 =0.031 < 0056
4-hMethigtphendl (p-Creso) makg dry it = 0.026 = 0.046 = 0036 =0.031 = D066
2-Mitrophend mg'kg dry wt < 0.046 = 0046 <0036 = 0.031 = D056
Fentachioroghend (PCR) mgykg dry vt < 0.046 < 0.045 <0036 <0031 < [LDG6
Phenol makg dry it o0.0s3 = 0.046 = 0036 =0.031 = D066
23,4 6-Tetrachioraphanc maikg dry wit « 046 <0046 <0036 <0.031 <0066
2 4,5-Trichiorophenol maikg dry vt « 0046 < 0045 <0036 = 0031 < D056
2 4,5 Trichiorophenol mgrkg dry wit = 0046 = 0.046 = 0036 = 0031 = D056
Sample Name: Mirror Creek Gows Cresk Top Gows Creek Ruatapu Dran Ruatapu Crain
Botiom 20-Aug-2008 Botiom Top 20-8ug-2008 Bioitom
18-Aug-2008 2:00 12:00 pmi 20-Aug-2002 3:00 pm 20-Aug-2003 2:00|
pr 12:00 pm pm
Lab Number: a54010.8 B54310.7 0540108 a54010.2 a54810.10
ndhidual Tesis
Dry Matter /100 as rewd 20 29 48 23 77
Acetylated Phenois In Soll oy GCMS
4-Chioro-3-metnylpnendc maykg dry vt < 0.030 < 0.055 <0034 <0071 < 0020
2-Chicrophenal maikg dry wit «0.030 <0055 <0034 <0071 <D.02D
2 4-Dichiorophend mgikg dry wit «0.030 <0055 <0034 <0071 PLT:
2.2Dichiorophend makg dry it = 0.030 =(0.055 <0034 =007 < 002D
Z.A-Dimethytphenal mMokD dry vt = [0.020 =[085 = 0034 =00 = 0020
3-Methigiphendl (m-Crescl) mMokD dry vt = 0.080 = 0.055 <0034 = 0071 =D.020
2-Mesnytphenal (o-Cresol) mgikg dry it = 0.030 =0.055 =0.034 =0.071 = 0020
A-Methyiphenol (p-Cresor) maikg dry vt < 0.030 <0055 <0034 <0071 <0020
Z-Mitroehen mgykg dry vt < 0.030 <0055 <0034 <0071 < 0020
Pentachioroghenal (PCP) maikg dry vt «0.030 <0055 <0.034 <0071 <D.020
Fhengi mgikg dry vt «0.030 «0,055 0.043 <0071 <0020
2.3,4,5-Tatrachionopnand Mk dry vt =0.030 = 0055 =0.034 =0.071 = 0020
30




Sample Type: Sediment

Client: West Coast Regional Council Laboratory No: 452484

Address: P O Box 66, Date Registered: 31/08/2007
GREYMOUTH Date Completed: 10/09/2007
Contact: Jonny Horrox Page Number: 1of 2

Client's Reference: Ruatapu Drain

The results for the analyses you requested are as follows:

Sample Type: Environmental Solids, Sediment

Pantachiorophenaol in solids, screening by GC-ECD

Sample Mame: Mimor Craek Gows Cresk Top Gows Creek Ruatapu Dran Ruatapu Drain
Bottom 20-Aug-2008 Battom Top 20-Aug-2008 Baottom
18-Aug-2008 3:00 12:00 pm 20-Aug-2003 3:00 pm 20-Aug-2008 3:00
pm 12:00 prn pm
Lab Number: a4e10.8 54107 2548108 asene a54010.10

Acetyated Phendis In Soill Dy GCMS
2.4, 5-Trichiorophend maykg dry wt = 0.030 <0055 <0.034 <0071 <0020
2.4, 5-Trichiorophenol mMokg drywt = [0.030 = 0055 = 0.034 =007 =0.020

SUMMARY OF METHODS

Tha following table{s) gives @ bie® deserpiion of e methods used w condec? e amalyses for ihis b The debection Pmis gves balow ame those afizisabla is @ slatively clean maifs
Dlieticn s miy s Righar for indvdual sampks should insufizien? samp Do avalacks, o ¥ thi mavis mguines Pal Giutoss be pesfonmied doing ansyss

Sample Type: Sediment

Sample Name Ruatapu Drain # 1 Lower 230007 14:00 Ruatapu Drain #1 w's Top Rep 1
2310807 13:50

Lab Mo 46248411 4524842

Units (mgikg dry wi) {mg/kg dry wi)

Pentachlorophenal =0.05 =0.085

Tetrachlorophenol <0.05 <0.05

Test Method Description Default Detection Limit | Samples

Acshdated Fhenos n Soll by GOMS Sonication exaracion, GPC CeanuD (I requred), actylaton, - 1-10
GC-MS SIM anahsls

Diry Matter (Em) Driea at 103"C {removes 3-5% mone water than ar ary), 0.10 g100g as rowd 1-10
gravimesry.

Sample Containers
The following table shows the sample containers that were associated with this job.

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

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested. Once the storage peried is completed the samples are discarded unless otherwise advised by the

client.

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

foby el

Peter Robinson MSc (Hons). PRD, FNZIC

Client Services Manager - Envronmental Divsion

PCP and dioxin investigation: Totara Lagoon, Bittern Ck, Ruatapu dredge pond - July 2009

West Coast Regional Council

Container Description Container Size (mL) Mumber of Containers

Glass Jar (Soils) 200 2

Detai's of sample botte preparation procedures are avsilable upon request.

Summary of Methods Used and Detection Limits

The following table(s) gives a brief description of the methods used o conduct the analyses for this job.

The detection limits given below are those atainabls in a relabvely ciean matrx, Detection limits may be higher for individua’ samples
should insufficient sample be avallable, or if the matrix reguires that dilutions be performed during analyss.

Substance Type! Environmental Solids

Parameter Method Used Deetection Limit
Pentachlorophend in solids, screeningby | Acetone'hexane extraction, ZC-2C0 analysis InHouse A
GC-ECD
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