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DISCLAIMER

This report or document ("the Report") is given by the Institute of Environmental Science
and Research Limited ("ESR") solely for the benefit of the Ministry of Health, Public Health
Services Providers and other Third Party Beneficiaries as defined in the Contract between
ESR and the Ministry of Health, and is subject strictly to the conditions laid out in that
Contract.

Neither ESR nor any of its employees makes any warranty, express or implied, or assumes
any legal liability or responsibility for use of the Report or its contents by any other person or
organisation.
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SUMMARY

In October 2001 the Ministry of Health (MoH) contracted the Institute of Environmental
Science and Research (ESR) to investigate non-occupational exposure to dioxins amongst
residents of the New Plymouth suburb of Paritutu who were living, or had lived, close to the
local Dow AgroSciences plant, formerly operating as Ivon Watkins-Dow Ltd (IWD). The
MoH contract identified blood serum testing as the mechanism for assessing this exposure.

In view of the complex history of the issue it was agreed that, as far as practical, the proposed
activities should encompass the perspectives of the key stakeholders particularly the local
community, and that all aspects of the project be discussed and agreed prior to
commencement.

This consultation [Phase I] took place between October 2001 and May 2002, resulting in
majority agreement of the community consultation group as to the next phase [Phase II],
which will include:

e secking consent from the appropriate ethics committee;

e administration of a questionnaire to current and former residents who meet inclusion
criteria;

e identification of a possible high exposure group through the use of a multi-pathway
exposure model;

e discussion and informed consent to participation both for the questionnaire and blood
testing;

e taking of venous blood from these individuals;

e analysis of the blood samples for the congeners of dioxin of human significance, and
comparison with the levels of the wider NZ population;

e feedback of individual, group and comparative results.

This will culminate in the preparation of a report detailing the findings.
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1 INTRODUCTION
1.1 Background to Proposal

In October 2001 the Ministry of Health (MoH) contracted the Institute of Environmental
Science & Research (ESR) to investigate non-occupational exposure to dioxins amongst
residents of Paritutu, a suburb of New Plymouth.

The purpose of this initial phase (Phase I), as described in the project document is to:

a) “develop a plan for phase II of the study, namely, where appropriate testing and analysis
of human and environmental dioxin residues and their relationship to human exposure,
current and historical, and possible adverse (non-occupational) health effects arising from
these, principally related to the activities of the Ivon Watkins-Dow Ltd chemical plant
between the period of 1960 and 1987 and

b) ensure that the plan reflects the needs and concerns of the affected residents and other key
stakeholders.”

Paritutu is a seaside suburb in the south west of New Plymouth. The map below shows the
relationship of the IWD plant to nearby residential areas, although it should be noted that the
residential development occurred after the plant’s construction in 1960".

" There is some variation on the actual date of the IWD relocation from Buller Street to Paritutu Road. The
most recent PDP (2002) and Taranaki District Health Board (O’Connor; 2002) reports cite 1960 as the date of
transfer of the IWD plant to Paritutu Rd, as does the Taranaki Regional Council’s (2001) investigation of
alleged waste disposal. Previous government reports (Coster et al, 1986) cite this transfer occurred in 1962, and
Pilgrim’s (1986) submission to the Brinkman et al (1986) Ministerial Committee of Inquiry points to the
relocation occurring in 1961. These variances acknowledged, this study follows more recent inquiries and uses
1960 as the date of the IWD site relocation, and as a marker period for including Paritutu residents for further
investigation.
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Figure 1: Aerial photograph of Paritutu, Spotswood, New Plymouth
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The population of Paritutu is not specifically identified in the 2001 census as Paritutu is a
subset of the Moturoa Census Area Unit (population 3,408) which also includes some parts
of Spotswood (population 1,845). An approximate population figure for Paritutu would be
1,000 — 2,000. The area has a low/average social deprivation index, with the poorer
households located in proximity to the IWD plant. This is illustrated in Figure 2 below:
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Figure 2: Social Deprivation Map
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Concerns about the measurement and possible impact of dioxins in the environment have
been long standing in the Paritutu area. These concerns relate primarily to the activities of
Dow AgroSciences, [formerly operating as Ivon Watkins-Dow (IWD)] who manufactured
2,4,5-T and other chemical products at a site in Paritutu from 1960 to 1987.

As a part of an ongoing ‘whole of government’ initiative, the MoH proposed measuring
serum dioxin levels to assess dioxin exposure in selected residents. However, initial
discussions with key community representatives on this proposal revealed a variety of
concerns in relation to the proposed testing. It was decided therefore, prior to commencing
testing to:

a) clarify the nature of these community concerns;

b) determine the extent to which serum testing could assist to resolve them;

c) better communicate the science underpinning the proposed testing and, if appropriate,
d) design a study.
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1.2 Production of 2,4,5-T in New Zealand

As the cheapest and most effective means to control gorse and scrub, 2,4,5-T was an
important contributor to New Zealand’s pastoral and agricultural economy for many years to
the extent that New Zealand was described as the ‘heaviest user of 2,4,5-T in the world’
(Brinkman et.al, 1986).

IWD began manufacture of 2,4,5-T in New Plymouth in 1948. In 1960 its manufacturing
plant moved from Buller Street to Paritutu. Until 1969 the manufacture of 2,4,5-T was based
on imported trichlorophenol (TCP), after 1969 TCP was manufactured locally. Dioxin,
specifically 2,3,7,8-TCDD, is a by-product of TCP manufacture. Before 1969 dioxin was
present in the imported TCP, and left the factory as a contaminant in the 2,4,5-T. After 1969
dioxin was likely released in air and liquid waste as a contaminant or by-product in the local
manufacturing process, as well as leaving the factory as a contaminant in the 2,4,5-T.

From 1973, use of a solvent reduced dioxin levels in the 2,4,5-T from approximately 1 part
per million (ppm) to 0.005 ppm. After use in the extraction process the solvent was stored
and subsequently burned at a liquid waste incinerator on site between 1975 and 1979. In
1978/79 IWD introduced further changes to reduce the amount of dioxin produced and from
1980 waste was burned in a new solid waste incinerator. 2,4,5-T manufacture ceased in 1987.

The Department of Scientific and Industrial Research measured incinerator emissions for
temperature and dioxins every six months from 1974 to 1979, and again periodically from
1983 to 1986. Incinerator emission monitoring has continued to the present time. Ambient air
monitoring data for the peak years of liquid waste incineration (1975-1979) is however
incomplete. Current Dow AgroSciences management maintain that their internal monitoring
records for these periods show ‘nothing exceeding the standards prevailing at the time’.

During the period of DSIR monitoring, the detection limits (e.g. 200 ng/m’ flue gas in 1976;
[Pilgrim, 1986]) were, compared to current day standards simply a measure of "complete
combustion" using "best practicable means". In other words, there was apparently complete
(100%) combustion, an artifact reflecting the relatively crude analytical technology available
at the time. As the limits of analytical detection improved percentage limits were
implemented on the amount of TCDD destroyed. In 1982, the standard was 99.9%
destruction of TCDD.

The DSIR monitoring was done in accordance with the Clean Air Act (1972) with a licence
first issued to IWD by the New Plymouth City Council (empowered by the Director General
of Health) in 1974. Prior to 1972 there were no reported regulations, standards or monitoring
of industry emissions to the environment, although some recourse was available under the
nuisance section (s29) of the Health Act (1956). ITWD would also have been required to get
approval from the Medical Officer of Health and the local authority under the offensive
trades section (s54) of the Health Act (1956). Other factors such as fugitive emissions of
unknown quantity and the lack of data on dioxin contaminants in various production
materials make exposures difficult to accurately assess.
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2 SELECTED DIOXIN STUDIES & REPORTS
2.1 Dioxin in the New Zealand Environment

The Ministry for the Environment (MfE) Organochlorines Programme (OCP) published a
series of reports from 1998 to 2001 (see Buckland et al, 2001) which provided national and
regional figures for dioxin-like compounds in various parts of the environment, including
food and soils. It is noteworthy that the OCP data showed soil samples taken from near
Paritutu had comparatively high concentrations of 2,3,7,8-TCDD, a congener which is
normally low in relation to other dioxin congeners when the primary source of dioxin is
combustion.

Other soil sampling has been carried out by the Department of Health in 1985 and 1986,
Taranaki Regional Council in 2001 and a local community action group in 2001. The results,
indicating elevated levels of 2,3,7,8-TCDD in some sites are summarised in the latest MfE
report (PDP, 2002). Whilst the results of previous studies and the current PDP samples point
to historical exposure, the samples collected in May/June 2002 show that current levels do
not exceed international guideline values®.

Coster et al (1986) reviewed the manufacture, use, possible health effects and public
perceptions of 2,4,5-T (including dioxin levels in the 2,4,5-T manufactured), concluding
there was insufficient evidence to recommend banning 2,4,5-T, given its importance to
farming and forestry, but recommending a precautionary approach, including further research
and a moratorium on its manufacture.

The 1986 Report of the Ministerial Committee of Inquiry to the Minister of Health, known as
the Brinkman report, advised on the ‘impact on the health of the residents in New Plymouth
from the manufacture of pesticides’. The report highlighted the dilemmas around the use of
2,4,5-T at that time, commenting that, for the control of brush weed and gorse in agriculture,
there was ‘at present no alternative available which is as effective and economic as the
phenoxy herbicides’ (Brinkman et al, 1986;6). This reflected the report’s attempts to balance
environmental effects, possible long-term human health concerns and economic
considerations. Further research and a banning of spraying of 2,4,5-T in public places and
built up areas was advised in the report, but it did ‘not endorse the proposal for an immediate
moratorium’ (Brinkman et al, 1986;17).

2.2 Dioxin and Health Effects in the New Zealand Population

Several occupational epidemiological studies have been conducted in New Zealand with a
focus on exposure to dioxins and associated health effects.

Smith et al. (1984), in a case-control study of 82 people with soft tissue sarcoma and 92
controls with other types of cancer, derived relative risk estimates of 1.3 (90% CI= 0.6-2.5)
and 1.5 (90% CI= 0.5-4.5) for exposure to phenoxy herbicides and chlorophenols

? The exception to this is the Mt Moturoa domain sample result of 92 ng/kg for 2,3,7,8-TCDD. This is above
the USEPA Region 6 and 9 and ATSDR guidelines, but below the German, USEPA (other regions) and New
Zealand guidelines of 1000 and 1500ng/kg.
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respectively. The authors were unable to draw firm conclusions from this study about the
relationship between phenoxyherbicide and chlorophenol exposure and soft tissue sarcoma
(Smith and Pearce, 1986).

A subsequent international study by the International Agency for Research on Cancer
(IARC) found a dose response relationship for 2,4-D, 2,4,5-T, TCDD, and any
polychlorinated dibenzodioxin and non-Hodgkin's lymphoma or soft tissue sarcoma
(Kogevinas et al., 1995). Excess risk for exposure to 2,4,5-T, TCDD, and polychlorinated
dibenzodioxins or furans was approximately twofold for these diseases.

Smith et al., (1992) found the average TCDD serum level for nine professional 2,4,5-T
applicators was almost 10 times that for the matched controls, although the average levels of
all other dioxin congeners and isomers did not differ significantly. The variation in TCDD
levels among the applicators was related to the duration of their 2,4,5-T exposure. It was
concluded that increased risks of cancer from brief exposure to phenoxy herbicide reported in
other countries are probably not attributable to the TCDD that contaminates 2,4,5-T. The
data from these studies are reviewed in the international context by Vena and Kogevinas
(Vena et al, 1998; Kogevinas et al, 1997). The current study however, focuses only on
possible non-occupational exposure.

With regard to non-occupationally exposed people, an MfE national survey of dioxin levels
in blood has been conducted through the OCP. It examined composite blood samples from
around the country to derive biological indices of exposure of the general population to
dioxins. The serum samples were collected between December 1996 and November 1997
from 2925 individuals®. The subsequent report (Buckland et al, 2001) comments that ‘the NZ
mean blood level of 12.8 ng/kg toxic equivalents (TEQ), (lipid-adjusted TEQ basis
[excluding dioxin-like PCBs])) is at the low end of international values’.

A wider New Zealand health risk assessment (Smith and Lopipero, 2001) concluded that “the
current background exposures to dioxin-like compounds for the New Zealand population has,
in our opinion, an insufficient margin of safety and steps should be taken to further reduce
exposure”. However, Bates et al (1999) comment that the serum dioxin TEQ of non-
occupationally exposed New Zealanders, derived from the OCP data (Buckland et al, 2001),
is lower than other countries and that the relatively low body burden of dioxins is consistent
with levels found in the New Zealand diet and environment. Such population studies do not
however exclude the possibility of isolated higher exposures in localised areas.

The Ministry of Health has commissioned the testing of dioxin levels in breast milk on two
occasions, with samples taken in 1988 and 1998 (ESR, 2001). Consistent with the serum data
the results suggest that dioxin body burdens in New Zealand are low by international
comparisons, and, again consistent with international trends, have declined over the past 10
years.

The Brinkman report (1986), referenced above, found no substantiated evidence that the
manufacture of TCP and 2,4,5-T had any ill effect on the health of residents of New
Plymouth. The choice of 2,4,5-T, rather than 2,3,7,8-TCDD for analysis in body tissue,
reflected the limitations of scientific knowledge and technique at that time.

32497 samples were eligible for inclusion on the basis of no evidence of occupational exposure.
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A supplementary report to the Ministerial Committee of Inquiry was published in 1987
(Brinkman et al, 1987). This was an assessment of the levels of 2,4,5-T in the urine and blood
in a small randomly selected sample of Spotswood residents, IWD employees, farmers, spray
contractors and their families. The report findings were that 2,4,5-T was not measurable in
the blood of the Spotswood residents, but detectable in the other groups despite no significant
recent exposure. Further examination of these individuals found that farmers, sprayer
contractors, and their families were likely exposed to the herbicide through physical contact
with contaminated clothing. The dermal uptake from contact with these clothes was
significant, and had likely been ongoing in some individuals for many years.

The report concluded that under worst case calculations, the amount of TCDD that would be
absorbed after 30 years was 2.96 ng/kg, assuming none of the TCDD was eliminated over
that time. The report evaluated the data on health effects of dioxin at the time and concluded
that there was no evidence that “...dioxin, or 2,4,5-T itself in minimal doses over many years
has produced any ill effect on human health” (Brinkman et al, 1987).

2.3  Dioxin in the Taranaki Environment

In 2001 the Taranaki Regional Council (TRC) investigated dumpsites allegedly used by IWD
to dispose of chemical wastes. The council conducted interviews with 80 informants to
identify possible locations resulting in the investigation of 36 suspected sites.

The investigations included Ground Penetrating Radar Surveys (GPRS) followed by analysis
of a range of soil, sediment, leachate, marine biota, surface and groundwater samples.
Sampling protocols were reviewed by the Dioxin Information Network (DIN) and the
Dioxin Information Action Group (DIAG). Representatives from these groups also
accompanied TRC and consultant staff on the fieldwork.

The study found no evidence of disposal of agrichemical wastes beyond those sites already
known to the council, no evidence of environmental risk at any site, and recommended no
further action.

There are however a number of events [based on a variety of sources] pertinent to possible
environmental exposure of residents (and others), some of which it has not been possible to
fully investigate and assess:

a) a ‘fire’ or ‘explosion’ at the plant on 3.11.1972;

b) an ‘explosion’ or ‘emission release’ on 15.4.1986 [this event prompted immediate
investigation (see PDP, 2002; Appendix B, p2) and provided the impetus for the
Brinkman inquiry];

c) waste drums being damaged in transit on the docks;

d) damage to garden foliage on different occasions in the early 1970s.

2.4 Dioxin and Health Effects in the Taranaki Population
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The Taranaki District Health Board responded to public concerns about alleged health
effects, principally cancers, birth defects and multiple sclerosis, associated with residence
near the former IWD plant by publishing an analysis of cancer registrations (1990-97), cancer
mortality (1988-97) and birth defect notifications (1988-99) for Moturoa, which includes
Paritutu (O’Connor, 2001). The report found no difference in cancer registrations; a lower
rate of birth defects notifications and a six percent (within the range of variation expected by
chance) higher cancer mortality for Moturoa, compared to the overall New Zealand
population. Information on multiple sclerosis was also obtained from a variety of sources.
The data were insufficient to draw conclusions about comparative incidence rates of the
disease.

The report commented that the results do not exclude a small increased cancer risk, nor could
all historic exposures and possible health effects be assessed given the available data.

An unpublished personal study of congenital malformations at Westown Maternity Hospital
between 1965-71 by a local midwife, described 167 birth defects out of a total of 5392
deliveries. No comparison was made to national rates. It is of note that the Westown
Maternity Hospital had a large rural catchment, making it difficult to ascribe any rates
specifically to the suburb of Paritutu or New Plymouth.

A further study by Taranaki District Health Board released in August 2002 (O’Connor,
2002), covering the years 1965-72 commented that the rate of neural tube defects at Westown
Hospital was higher than the estimated national rate, but the difference was not statistically
significant. The report describes three cases of neural tube defects whose home addresses
were near the IWD factory and comments that, based on the New Plymouth rate, the expected
number is about one, but that this difference is of uncertain statistical significance.

The report comments that it was not possible to extend the case search beyond 1972 because
of incomplete records and changes in the way records were kept. It concluded that it is not
possible from present data, to link neural tube defects at Westown Maternity Hospital and the
three cases of neural tube defects in Paritutu, to any particular cause.

2.5 Dioxin and Health Effects — International

2,3,7,8-TCDD is considered by the International Agency for Research on Cancer (IARC) to
be a Group 1 carcinogen (i.e. known to be carcinogenic to humans). It is also considered a
known human carcinogen by the U.S. National Toxicology Program.

As a result of the Agent Orange Act of 1991 the Institute of Medicine (IOM) of the National
Academy of Sciences of America has carried out reviews (IOM, 1994 et seq) of the scientific
evidence about the health effects of exposure to dioxin and other chemical compounds in
herbicides used in Vietnam.

The reviews include toxicological (cellular and animal) studies, and information about three
epidemiological study populations (Vietnam veterans, and occupationally and
environmentally exposed populations). Toxicological studies are reviewed to update
information on toxicokinetics, mechanism of action, biological plausibility of toxic effects,
and disease outcomes.
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Conclusions are reached by evaluating the strengths and limitations of the epidemiological
evidence published since the previous reviews, and interpreting the evidence in the context of
all the published scientific literature. Specific methodological issues considered include bias,
confounding, consistency of findings, statistical power, adequacy of exposure assessment,
and length of the observation period. Each disease outcome is assigned to one of four
categories based on statistical association (see Table 1 below).

Some diseases have been shifted from one category to another over time e.g. porphyria
cutanea tarda from “inadequate/insufficient” to “limited/suggestive evidence” and skin
cancers from “limited/suggestive evidence of no association” to ‘“inadequate/insufficient
evidence” in 1996, Type 2 diabetes from “inadequate/insufficient” to limited/suggestive
evidence” in 2000, and acute myeloid leukaemia (AML) in offspring from
“inadequate/insufficient” to “limited/suggestive” in 2000 and to “inadequate/insufficient”
again in 2002. The current associations, with their respective strength of association, are as
follows:
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Table 1: Strength of Association of Diseases and Herbicide Exposure

Hierarchy by Strength of Association Disease

Sufficient evidence Chronic lymphocytic leukemia (CLL)
Soft tissue sarcoma

Non-Hodgkin’s lymphoma
Hodgkin’s disease

Chloracne

Limited/Suggestive evidence Respiratory cancers (lung, larynx, trachea)

Prostate cancer

Multiple myeloma

Acute and subacute transient peripheral neuropathy
Porphyria cutanea tarda

Type 2 diabetes

Spina bifida (in offspring)

Inadequate/Insufficient evidence Hepatobiliary cancers

Nasal/nasopharyngeal cancer

Bone cancer

Breast cancer

Cancers of the female reproductive tract
Renal cancer

Bladder cancer

Testicular cancer

Leukaemia including acute myeloid leukaemia (in
offspring)

Skin cancers

Spontaneous abortion

Birth defects (other than spina bifida)
Neonatal/infant death and stillbirths

Low birthweight

Childhood cancer in offspring including AML
Abnormal sperm parameters and infertility
Cognitive and neuropsychiatric disorders
Motor/coordination dysfunction

Chronic peripheral nervous system disorders
Gastrointestinal, metabolic and digestive disorders
Immune system disorders

Circulatory disorders

Respiratory disorders

AL-type primary amyloidosis

Limited/suggestive evidence of NO | Cancer of the gastrointestinal tract (colon, rectal,
association stomach and pancreatic tumours)
Brain tumours

(Source: Institute of Medicine, 2002)

Other major summaries of the human health effects of dioxin are: the Human Health
Reassessment of TCDD and Related Compounds by the U.S.A. Environmental Protection
Agency; the International Agency for Research on Cancer (IARC) Monograph, and the
Agency for Toxic Substances and Disease Registry (ATSDR), (USEPA 2000, IARC 1997,
ATSDR 1998).
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3 CONSULTATION PROCESS

Consultation was primarily with an existing working group representing key community
interests. This group, the Paritutu Community Health Liaison Group, was established by
Taranaki Health in April 2001 to address ongoing dioxin concerns. Members comprised
representatives from Taranaki Health, Ngati Te Whiti Hapu, the Paritutu Residents
Association, the Multiple Sclerosis Society, New Plymouth District Council, the Dioxin
Investigation Network (DIN), the Dioxin Investigation Action Group (DIAG) and the Dioxin
Legal Action Group (DLAG). This group is hereafter referred to as the community
consultation group.

Other stakeholders with previous involvement e.g. Te Puni Kokiri were approached at the
beginning of the consultation and, although they did not attend the community consultation
group meetings, indicated a wish to be informed of the outcomes. Dow AgroSciences
similarly were approached early in the consultation process, they also preferred to be kept
informed rather than attend the community meetings in person.

The community consultation group forum was also open to interested community members
who attended as observers, on the understanding that any comments were to be made on
completion of the formal proceedings. The meetings were not advertised publicly, relying on
the integrity of the networks of the community representatives. A total of three community
consultation group meetings were held between October 2001 and March 2002.

Outside this community consultation group forum, a number of smaller group meetings
between ESR staff, individual members and their advisors were also held. At the request of
DIN, DIAG and DLAG further background information and expertise was sought, including
the New Zealand and Australian Vietnam Veterans Associations, Greenpeace, Dr Pollack
(Macquarie University, Australia), and Hatfield Consultants Ltd (Canada).

In addition to the individual meetings, there were also frequent telephone discussions with
some group members, concerned community members within these networks, and advisors to
DIN and DIAG. Expectations of some people regarding the actions needed to resolve the
issue contrasted with the potential of the ‘science’ proposed to help meet these ends, and
were recurrent themes in discussions.

Final consultation to review and amend a draft of this report was conducted in early May
2002 through individual meetings with members of this community consultation group, their
wider advisory networks, and other community members who had specifically requested
involvement in the process. The Phase II study, as currently proposed, reflects as far as
practical the key issues arising in the final consultation.

3.1 Limits of the Consultation

Given the longstanding, fluid and informal nature of the various groupings, it was difficult to
ascertain the extent to which the people involved in the consultation fully represented the
interests of the previous and current residents of Paritutu. Whilst the interests of the current
Paritutu property owners were clearly represented through the Paritutu Residents
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Association, it is difficult to ascertain the adequacy of representation of previous residents.
Furthermore, DIN, DIAG, DLAG and other such groups were not prepared to share
information on membership details and representation to assist in this process.

It should also be emphasised that this was a ‘community’ rather than ‘public’ consultation,
due largely to the complexity and contested nature of the issues. Consultation was extended
through the existing community group and their wider networks. Members of the community
consultation group felt they adequately represented the principal concerns of the general
public and key stakeholder groups within the community with a keen interest in dioxin and
knowledge of the relevant local history.

This report, whilst focusing on investigating dioxin exposure of residents through serum
measurement, comments on other issues raised in discussions which, although outside of the
remit of the project will be important in maximizing the contribution of any blood testing
programme to resolution of the wider issue. These are outlined in Appendix One.

4 FINDINGS

Issues raised in initial discussions were followed up both individually and with others in
DIN’s and DIAG’s wider advisory network. Scientific literature searches were done to
complement the information held by these groups and their advisors, and the findings
subsequently disseminated to the community consultation group at individual and group
meetings.

Four broad sets of concerns were articulated:
e [lI] health (resulting from possible historic dioxin exposure).
e Dioxin exposure (in the current residential environment).
e Information access.
e Testing procedures.

Majority agreement was reached as to the way forward, in particular the majority supported
the testing of blood serum as a reasonable next step in assessing the body burden of dioxin in
those most likely to have been highly exposed. Some background to the four broad sets of
concerns is outlined below.

4.1 Ill Health

Health effects claimed by some local groups e.g. DIN, DIAG would appear, based on the
limited information available, to be very varied in nature and encompass a broad spectrum of
morbidity and mortality. Many of the effects appear in a small number of families. The same
groups cite anecdotal information of historical effects, particularly birth defects in the 1960s
and 70s. The later have subsequently been followed up by Taranaki District Health Board
(O’Connor, 2002).

Some community members also perceive insufficient recognition or attention has been given
to the concerns of individuals claiming ill health from dioxin exposure. It was difficult to
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substantiate these claims. Further consideration of these issues will only be possible with full
information disclosure by DIN, DIAG, and related groups.

The issue of a more systematic population based study of possible health effects merits
consideration, a decision which will be based on collation and evaluation of the results of this
and other relevant studies.

4.2 Dioxin Exposure

Concerns were expressed that previous environmental testing had focused on suspected
chemical dumpsites, not specifically on residential properties. The primary concern of the
majority of residents is the impact of possible environmental contamination on housing and
land value and the risk to health of current and future generations. A recently completed
study by MTE has, in major part, addressed the issue of safety for residents living in the area.
(PDP, 2002 and MfE/MoH Environment and Health Statement, 2002).

4.3 Information Access/Representation

Anecdote and other informal networks and mechanisms have become the principal local
communication mechanisms. One of the consequences of this is the development of distrust
and suspicion from certain sectors of the population, some of which could be lessened
through improving access to relevant information.

Full resolution of the issues will only be possible however if there is acceptance by all parties
of the need to share information and participate in the democratic process. Monopolisation of
proceedings by a vocal minority, especially those without clear evidence of constituency, is
contrary to the process.

4.4 Testing Procedures

Concerns were raised about the appropriateness of the use of blood serum as the optimum
body tissue for testing and its validity as a measure of body burden.

The U.S. Centers for Disease Control and Prevention (CDC) have measured dioxin in human
specimens since 1985 and have undertaken a number of method validation studies. Prior to
1986 adipose tissue (involving the surgical removal of about 10g of adipose tissue via a
needle biopsy) was the sample of choice. Subsequent studies using serum include: Vietnam
veteran ground troops, US Air Force Ranch Hand Vietnam veterans, NIOSH workers,
residents exposed to contaminated food, and residents of Seveso, Italy (Patterson et al, 1990).

A study of paired serum and adipose tissue samples for TCDD from Missouri residents
exposed to TCDD-contaminated waste oil used to control dust, found that the partitioning
coefficient of TCDD between serum and adipose tissue on a lipid weight basis is
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approximately one. This is a very high correlation. Levels were compared over almost three
orders of magnitude of concentration (from about 3 to 1000 parts per trillion). TCDD is
associated almost completely with lipoproteins in blood. Fasting has no effect on serum
concentrations when concentrations are corrected for serum lipid content (Needham et al,
1989). A similar partitioning coefficient was reported between adipose tissue and whole
blood (Papke et al, 1988, cited in Turner et al, 1992), and adipose tissue and plasma
(Schecter et al, 1990).

A study of paired samples from 20 Vietnam veterans suggested higher chlorinated PCDD/Fs
may not partition equally between blood and adipose tissue however despite the individual
congener differences the toxic equivalency (TEQ) values for blood and adipose tissue were
similar (Schecter et al, 1990). However partitioning has not been well investigated for
congeners other than TCDD because a population of sufficient size to have a wide range of
concentrations for these congeners has not been found (Turner et al, 1992). Since TCDD is
the contaminant associated with 2,4,5-T, the partitioning relationship between serum and
adipose for TCDD is the most relevant. Any uncertainty about the relationship for other
congeners is not critical for this study.

In the New Zealand serum study mentioned previously organochlorine concentrations in the
serum of women on a lipid weight basis were in accordance with results from the New
Zealand breast milk study (Buckland et al, 2001). Samples for the two studies were collected
close to one another in time (serum: December 1996 to November 1997 and breast milk:
October 1998 to May 1999).

CDC states that there is no analytical justification for the use of adipose tissue rather than
serum for lipophilic compounds such as PCDD/Fs even if exposure occurred years ago. CDC
is also not aware of any information that serum is not a suitable matrix when exposure was in
the past.

The long half-life of TCDD permits reliable measurement and interpretation of serum

concentrations in people who were excessively exposed more than 30 years ago (Sampson et
al, 1994).

A synopsis of this evidence was presented to the community consultation group, and after
due consideration it was decided that blood serum was a far more practical proposition (less
invasive, more likely to encourage people to participate) for use in the first instance than any
other body tissue.

S SERUM STUDY METHODS

5.1 Objective

To identify a group of Paritutu residents and others most likely to have been non-
occupationally exposed to dioxin from the local manufacture of 2,4,5-T between 1960 and
1987 and compare their serum dioxin levels with a New Zealand population group from the
1998 MfE serum study (Buckland et al, 2001).
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5.2  Exposure Assessment and Participant Selection

The process for identification and selection of a group of Paritutu residents most likely highly
exposed to dioxin is as follows:

1. Use soil data to model environmental concentration gradients in the vicinity of the IWD
plant.

2. Delimit the geographical boundary of the study area by overlaying MfE and other soil
data with multi-pathway and plume dispersal estimates to a distance where levels are
indistinguishable from New Plymouth background.

3. Based on availability and access, obtain records for the specific geographic area to
determine residents of the area over the estimated peak exposure period.

4. Identify these individuals using all practical means including:

e Past and current electoral rolls

e Advertisements in newspapers, local newsletters and like publications

Send a preliminary questionnaire including cover letter, information leaflet, and stamped

addressed envelope to respondents, plus those previously registering an interest with the

MoH or Taranaki Health in participating in this study.

Collate, assess, and, where necessary, clarify the questionnaire responses.

7. Using the multi-pathway model combined with data on duration of residence and the soil

levels, identify a group of individuals for more detailed questioning (nb. the model will

need to assume input parameters for fugitive emissions as constant throughout the time
period).

Send out a second, more detailed questionnaire to individuals meeting screening criteria.

9. Use appropriate Geographic Information Systems (GIS) and related methods to clarify
the geographic locality and representativeness of the respondent group compared to the
total Paritutu population.

10. Collate data and select the group of people for possible testing.

11. Communicate with all individuals returning questionnaires to advise of the outcome of
the selection process, and negotiate informed consent for those selected.

12. Arrange with those selected for an additional informed consent check at the blood
collection point.

.°\

>

Accurate exposure assessment in such a situation, i.e. when exposure of an undetermined
extent took place many years previously, is very difficult and there are many potential
sources of error.

Similarly the time elapsed presents difficulties in tracing historical residents. Depending on
access and availability, information sources eg local electoral rolls, rating rolls, Wises and
Post Office directories, electricity and telephone records as well as local Plunket and school
records will be reviewed to identify the people residing in Paritutu during the relevant time.
Participants will be sought through advertising in national and local newspapers, as well as
notices in public places in the Paritutu area, and local newsletters including appropriate fora
through Te Puni Kokiri and local Maori health groups.

Additionally, those who have previously registered an interest with the MoH or Taranaki
Health, (contingent upon the provision of additional confirmatory information) will be
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forwarded the requisite documentation and information. The questionnaire will be self
administered with contact details provided for assistance if needed.

Depending on the number responding to the study publicity who meet the screening criteria,
individuals residing in the area for over one year during key exposure times may be traced
through current electoral records and subsequently contacted.

Completed questionnaires will be collated and individuals will be selected for testing based
on their estimated exposure, which is a function of duration, time frame, soil concentration,
and specific lifestyle determinants. Depending on the age breakdown of the individuals,
those over the age of 65 may be excluded because this age group has the greatest variability
in serum dioxin levels nationally (Buckland et al, 2001) (see Table 2).

Given the history of this issue and recognising the logistical and ethical constraints, people
will be given the opportunity to list any other specific concerns including those relating to
their personal health. Although self reported morbidity has significant limitations, it does
provide an opportunity for people to voice specific concerns. These will not be factored into
the exposure assessment, as they are not relevant to the specific objective of the testing
programme.

It is proposed that potential participants are ranked using a multi-pathway exposure
assessment. This model is outlined below. It will include questionnaire information (see
Appendix 2) identifying significant individual behaviours influencing exposure e.g. home
grown food, and/or roof rainwater consumption, and/or residence at times of IWD plant
‘accidents’, plus data on the principal environmental determinants of exposure.

5.1.1 Multi Pathway Exposure Assessment & Plume Dispersal Modelling

A plumedispersion model will be used to forecast ground level dioxin concentrations taking
into account the local topography, emission parameters and atmospheric data. It should be
emphasised that while published sources (Brinkman et al, 1986) cite the dominant source of
dioxin emissions from IWD as the liquid and solid waste incinerators, fugitive emissions, by
their very nature cannot be assessed and may have been significant components of the total
environmental exposure.

The model will identify gradients of exposure density on a map of Paritutu, which can then
be overlaid with the duration of the residence of individuals in the area. This will then be
used in a multi-pathway exposure assessment, which will include consideration of the special
circumstances of individuals as discussed above.

Benefits of using the plume dispersal model include:

e Accounts for topography and temporal changes in wind direction and climate to estimate
areas of relative contamination/exposure.

e Specific events can be quantitatively factored into the exposure criteria, e.g. the 1986
release and the 1972 fire.

e Assists in understanding if the soil levels measured can be explained by incinerator
emissions or need other explanation.
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e Feeds into a multi-pathway exposure model, which aims to identify individuals at greatest
exposure considering a number of special circumstances, such as ingestion of homegrown
produce.

The principal alternative i.e. using soil levels and residence as the only criteria is problematic
in that soil levels themselves are simply a cumulative reflection of historical emissions and
do not provide information about when peak periods of exposure may have occurred. A
preliminary analysis of the combination of soil levels with plume dispersal modelling
suggests that incinerator emissions may not explain all the TCDD levels seen in the soil
(AES, 2002; PDP 2002). Therefore, a greater focus on earlier factory practices that may have
led to fugitive emissions may be necessary, thus providing greater information on peak
exposure times. Attempts will be made with the appropriate authorities to clarify the likely
nature and extent of fugitive emissions.

Fugitive emissions can be estimated indirectly by subtracting the estimated soil dioxin levels
in the plume dispersal model from the total soil dioxin concentrations measured in 2002. The
remainder being likely to have arisen from fugitive emissions, although not fully explaining
the timing of these emissions.

5.3 Bias and Confounding

There are a number of possible sources of bias and confounding. The questionnaire will
identify some potential exposure routes and confounders, such as smoking, occupation etc
and these can be corrected for in the analysis. Others, many of which will arise during the
initial phases of the study, will remain and these will have to be accepted as a limitation of
the study. The principal form of bias will be selection bias, which will occur due to a number
of factors. Although the model will minimise some aspects, others (e.g. non-participation of
people now resident overseas) will still occur, given the resource constraints. Every effort to
include ex-residents now resident in other parts of NZ will be made through the placement of
advertisements in various national newspapers.

5.4 Blood Collection Procedures and Protocols

These will be established using appropriate informed consent and guidelines, as well as the
use of appropriately accredited organisations, namely the New Zealand Blood Service.
Included in the consent process, information will be provided about the limitations of the
testing, in particular the inability of the results in aggregate and/or individually to be
correlated to individual health effects.

5.5 Maori Responsiveness
Staff at the local Te Puni Kokiri office have indicated their willingness to help develop
protocols for the collection, storage and disposal of the blood samples. They have also

offered to advise on advertisement placement to optimise potential Maori awareness,
participation and subsequent communication.

5.6 Data Analysis
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The test results will be compared with the relevant data from the MfE serum study (Buckland
et al, 2001). In order to maximise the generalisability of any observations or conclusions to
the wider community, the focus of the analysis will be on the comparison of the two groups,
not individuals within them. However the samples will not be pooled and individuals will
have access to their individual results.

Statistically, this presents some challenges since individuals in the MfE serum study were
stratified by age, gender, ethnicity, and geographical region, for which analytical tests were
undertaken on pooled blood samples within each stratum. There were only a few strata
where multiple pooled samples, up to a maximum of three, were analytically tested.

The MfE data showed significant trends by age group but not by geographic region, gender
or ethnicity. It is possible therefore to calculate estimates of population variance for age
strata by combining the results of multiple pooled samples across gender, geographic region,
and ethnicity. This will give an estimate of variance that can be used to calculate the
statistical significance of the deviation of the Paritutu mean from the MfE mean.

The original MoH brief for the serum study provided for up to 100 tests based on estimated
sample costs and total budget. After consultation it is suggested that the sample number be
reduced, given the high cost per unit analysis. For example, the statistical benefit of testing
100 versus 50 samples suggests the ability to discern an approximately 30% smaller
difference in mean levels. In part dependent upon the age and exposure groups targeted for
the analytical testing, this magnitude of difference is unlikely to translate into any meaningful
difference in risk assessment, and, as such, a smaller number than 100 is recommended.

Table 2 outlines several different scenarios in order to estimate the minimum mean analyte
level required from the Paritutu residents to obtain a significantly different result from the
MIE data should one exist in the wider population of that age group in Paritutu. Levels and
variability in the analyte results increase with age group for the MfE data and as such the
different age groups need to be examined separately. For each age stratum, several different
sample sizes are each examined to identify the minimum mean analyte level required to
ensure significantly different results from the M{E survey at 80% power and 95% confidence.

For example, in the 35-49 age stratum, if 10 residents aged 35-49 are tested, then their mean
analyte level would need to be 9.8 ng/kg lipid weight basis or greater in order to achieve 80%
power and 95% confidence. Equal variance is assumed in the absence of any other
information, it is conceivable that the analyte levels for the Paritutu residents could be either
more or less variable than those from the MfE survey. The sample size (or power)
calculations use the different sample sizes in the two groups in the calculation of the
combined effects of variability in the two groups. As the total sample size for the Paritutu
residents is likely to be much smaller than that for the MfE survey the variance for the MfE
data will be the dominant factor in any statistical analysis.

In addition to some of the statistical questions discussed above there are two other
methodological questions which merit further discussion. The first of these relates to
understanding what might constitute ‘significant’ evidence of TCDD exposure above
background in the Paritutu community? In this analysis, the focus will be on 2,3,7,8-TCDD
levels and their relationship to background estimates of serum TCDD from New Zealand and
overseas population data.

New Plymouth Dioxins: Phase I Findings 18 March 2003
& Phase Il Methods



The USEPA (2000) defines “background” serum levels for the late 1990s as about 25 pg/g
lipid (as dioxins/furans and PCBs as total TEQ). This is for USA only, and this level has
declined somewhat since the 1980s when it was estimated to be about 55 pg/g. This
reduction could be partially due to improved limits of detection, which would tend to lower
the overall estimate in the event of non-detected results*. The USEPA also concluded that at
intakes of 1 pg/kg body weight/day from all sources, the blood levels would be
approximately 7-8 pg TEQ/g lipid, assuming 50% absorption from the diet. For comparison,
the New Zealand estimated daily intake is around 1.4 pg TEQ/kg body weight/day (Smith &
Lopipero, 2001).

There is the ancillary question of what do these raised levels mean in terms of risk, in
particular to human health. It should be re-emphasised that it is not the intent of the project to
attempt to link health outcomes and serum dioxin levels. It is however useful to have an
understanding of what serum levels are in studies where human health outcomes have been
assessed. That said, it should be recognised that there is no solid threshold value for this
assessment, but qualitative statements may be made regarding the relationship between the
measured TEQ and reported meta-analyses for recognised health effects.

According to the USEPA reassessment of the exposures and health effects of dioxins (2000),
adverse effects may not be detectable until body burdens increase to a level 10 to 100 times
that of background. In the case of the USA, this translates into blood levels of about 250 —
2500 pg TEQ/g lipid (USEPA 2000). The possibility of adverse effects occurring at lower
body burdens (but still statistically above background) could not be excluded, but would be
difficult to establish as having a causal relationship.

In addition to the above, there are a number of practical and inter-related issues in this study
which merit mention prior to testing as challenges in any analysis/consideration of the
significance of exposure and effect using the serum data. These relate primarily to the
number of people tested, the size of the comparison sample from the MfE study, and the costs
of testing.

* By convention, environmental contaminants that are ubiquitous, including the chlorinated dioxins, are
assigned an arbitrary value of one-half the limit of detection (LOD), in the event that the analytical
measurements are unable to detect them (i.e. instead of assuming that the true value in that sample is zero).
Therefore, a lower LOD tends to be more precise and exert less influence on the estimate of chlorinated dioxins
in the environment. This convention has been used by the Ministry for the Environment’s Organochlorines
Programme, as well as by the WHO, and a number of governmental agencies worldwide.
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Table 2: Approximate sample size calculations for 80% power, 95% confidence
intervals (assuming a one sided test (ie testing only for a significant increase of 2, 3, 7, 8
-TCDD)

Age National National serum survey Minimum significant result for the
group serum survey mean analyte levels Proposed sample size per strata
strata sample size | (ng/kg lipid weight basis) | n=10" | n=25 | n=50" | n=100"
15-24 325 1.0 5.1 3.7 3.0 2.5
25-34 500 1.4 7.8 5.5 4.4 3.6
35-49 550 2.0 9.8 7.0 5.6 4.7
50-64 350 3.1 19.8 13.9 11.0 9.0

65+ 275 4.6 39.9 26.9 21.0 17.1

"Assuming similar variability to the national serum survey.

NB the minimum significant result is the mean analyte level in the Paritutu blood samples that would be
significantly different from the national serum survey results, for the proposed sample size for that age group
stratum.

There needs to be consideration of the optimal selection of individuals across the five strata.
In part that is dependent upon those that volunteer for testing and their levels of potential
exposure. Clearly younger individuals would be at risk with a lower analyte level, however
they are also likely to have lower total exposure. Other issues needing consideration include
the fact that 15-24 year olds are unlikely to have had direct exposure with plant emissions.
Also the MfE survey results for 65+ year olds are high and highly variable indicating that
persons in this age group from Paritutu will need to have very high analyte levels in order to
show significant differences from the national results.

In conclusion the age groups 25-34 and 35-49 are the optimal strata for testing, however, the
final sample size and selection criteria will be dependent on the response to the invitations for
participation.

Whilst direct exposure ceased upon termination of 2,4,5-T production in 1987, the kinetics of
dioxin indicate that if significant exposure did occur, dioxins should still be present in blood
fat and measurable.

The blood samples collected will not be pooled for analytical testing. Each individual sample
will be tested for the seventeen 2,3,7,8-TCDD-like congeners that are of greatest
toxicological and environmental significance. This will derive an estimate of relative body
burden described as TEQ (toxic equivalent). Possible exposure to 2,3,7,8-TCDD in relation
to the other congeners of human significance will be explored. The other analytes also help
eliminate the possibility of exposure to other organochlorines from other sources, both local
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to the plant site, but also the possibility of either work or residential exposure at sites distant
from the plant eg people who have resided elsewhere before or after their time in Paritutu.

There is the option of simultaneously testing for non-ortho and mono-ortho PCBs. PCBs
have been found to contribute approximately 35% to the measured serum dioxin TEQ in New
Zealanders (Smith and Lopipero, 2001). While we have no reason to believe that PCB serum
levels in Paritutu will turn out to be elevated compared to New Zealand population norms, we
require the analyses to be done in order to fully characterise the total TEQ for the individuals
in Paritutu. Therefore we will require analyses of the 12 non-ortho and mono-ortho PCBs in
addition to the analysis of chlorinated dioxins and furans. The added cost of including PCBs
is approximately 10%. It should be highlighted that the testing for dioxins is expensive. An
internationally accredited laboratory will charge up to NZ $2602.00 per sample. This
includes the cost of PCBs and will vary according to current New Zealand dollar exchange
rates.

Laboratory advice is that 80 mls of whole blood would normally yield 40 mls of serum, of
which 0.2 g is lipid. Based on the lowest level calibration, if TCDD/F is detected at 0.2 pg
absolute, then the detection limit for a 40ml serum sample is 1pg/g (lipid basis). The
detection limits can be lowered by increasing the blood sample size. For example, if 200ml
of whole blood is collected, resulting in 100mls of serum, then the resulting detection limit
would be 0.4 pg/g lipid.

5.7 Study Safeguards

Standard safeguards will be used including the use of peer reviewers and other standard
analytic quality assurance procedures e.g. international laboratory accreditation.

Additional peer reviewers nominated by some members of the community included Hatfield
Consultants Ltd (Canada) and Greenpeace (Science Unit). Both were given the opportunity
to review and comment on drafts of this report, and Hatfield Consultants Ltd have indicated
they would be willing to peer review subsequent work. Substantive comments from
Greenpeace have not yet been received, but are expected. Greenpeace have declined to be a
formal peer reviewer but will be kept informed and have the opportunity for further input.

Individual names and results will remain confidential, however the aggregate results of the
study will be published and disseminated through local and scientific fora.

Individuals may also wish to store their serum, at their own expense, for future testing or

disposal. ESR can advise on options and costs of this in communication with the participants
selected.

6. COMMUNICATING RESULTS AND SUBSEQUENT ACTIONS

In addition to the results of the group as a whole, individuals may wish to know more about
their own results. Particularly in the case of an elevated level, the results will need to be
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communicated with care by an appropriate health professional. Such individuals will be
referred initially to their medical practitioner for further discussion. It is recommended that
the MoH consider communicating with the relevant local groups at an appropriate time.

In the final consultation process several people raised concerns about the “what if” and the
“where to next”. A number of possible scenarios can be envisaged depending on the
aggregate environmental and blood results. These can be most usefully explored when all the
data are available.

The final consultation also involved asking people to rank three priorities for future action,
with the objective of enabling community members to articulate additional issues not covered
in the report. Suggestions made are outlined in Appendix One together with ideas mooted in
discussion which are not central to the body of the report.

It should be emphasised that the vast majority of the stakeholders and community
consultation group felt that while the exercise was useful, consideration of further actions
should be deferred until after the results of the study were known.
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Appendix One: Community Concerns Arising during Consultation

1. Concerns articulated and in part or whole addressed by proposed study or other
current studies:

a) The safety of current residents as a result of possible environmental contamination;
b) Possible health risks for future generations living in the area;

c) Depreciating real estate values;

d) The validity of blood testing as a method for assessing exposure.

2. Concerns articulated, but largely historical and difficult to address through this
study:

a) Distrust of government, science and industry.

b) Allegations of conflict of interest in key stakeholders.

c) Government support of 2,4,5-T production.

d) Perceived lack of timely and appropriate recognition and health care assistance for those
claiming adverse health effects from dioxin exposure.

e) Unreliable data on adverse health effects (especially birth defects).

f) Disputed facts relating to historical events.

g) Inclusion of occupational exposure groups in the study, in addition to residents.

h) Lack of follow up of Brinkman and other report recommendations.

i) Linkage of claimed health effects and dioxin exposure.

3. Outcomes suggested:

a) Immediate closure of the Dow AgroSciences Paritutu plant

b) Soil sterilisation or evacuation of residential areas in proximity to IWD site

c) Further independent research.

d) Memoranda of understanding between appropriate organisations.

e) A forum for dialogue and apologies from industry and government.

f) Compensation and health care provision for claimed adverse effects.

g) Longitudinal study of the health of current and ex-Paritutu residents

h) Hazardous chemical inventory, usage and import and safety data publicly available

1) More research on women, reproductive health and birth defects in offspring in relation to
dioxin exposure.
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Appendix Two: Questionnaire

A cover letter will be provided to individuals registering an interest in participating in the

study to explain the purpose of the self-administered questionnaire.

The letter and

questionnaire will be sent by post. This will include contact numbers for explanations or
assistance, and a stamped addressed envelope for return of the completed questionnaire.

DRAFT ONLY (these questions will be asked at different stages of the

selection process, rather than in the single questionnaire form shown here)

FOR INITIAL QUESTIONNAIRE

If you lived in Paritutu for at least one year from 1960 to 1987 please answer the

following questions

A. Your contact details:

1. Title: (please tick one box only)
Mr O Mrs O Ms O Dr 0O

2. Name: (please put your last name in capitals)

Miss

O

3. Current Address:

4. Contact Telephone number: ()

B. Background information:

Date of Birth:

Sex: Male 0O Female 0O

Ethnicity: Which ethnic group do you belong to ?
(mark the spaces or space that applies to you)

N.Z. European (|
Maori O
Samoan O
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Cook Island Maori
Tongan

Niuean

Chinese

Indian

Other Please state

OO0O0oOo0d

C. Residential History:

(please give your full residential history, that is, everywhere you have lived, what year, and for how long - a
separate page is attached if you need more space)

Area Dates (approx) Duration (years Full address if New Plymouth
or months)
Eg. Wellington e.g. 1960-64 e.g 4yrs

If you have lived outside New Zealand, please state where, when, and for how long?

D. Work History:

(please give your full working history, that is, everywhere you have worked, what year, and for how long - a
separate page is attached if you need more space)

Job title Activity Year(s) of Duration (yrs Employer and
employment or mths if less site
than one year)
Eg. Forklift driver | Stocking printing 1978 - 81 3 years, 20hrs per EPI Printers
warchouse week. Tawa, Wellington
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E. Other Factors:

a) When living in Paritutu, did you raise chickens or other poultry at home for eggs or meat
that you ate ?

Yes 0O No 0O

If YES, over what time period ?

b) When living in Paritutu, did you eat fruit or vegetables grown on your property?
Yes 0O No 0O

If YES, please tick how often ?

More than once a week O

Once a week O

Once or twice amonth O

Less than once a month [

And, over what time period ? (e.g . from 1976-78)

If yes, what sort of homegrown fruit or vegetables did you eat ?

Were the fruit or vegetables peeled ?
Yes, most of the time [

Yes, sometimes O
No never O

FOR INCLUSION IN SUBSEQUENT QUESTIONNAIRES
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1. Have any of your jobs involved the use or handling of TCP or 2,4,5-T ? (These may have
been in products such as Aero 72, Scrub Dessicant, Stantox 2,4,5-T, and Weedone).

Yes O
No O
Don’t know O

If YES, please specify which products

2. Have you been an employee of Dow AgroSciences (formerly DowElanco or Ivon Watkins-

Dow) ?
Yes O
No O

If YES, when and for how long ?

3. Have you worked on the Dow AgroSciences site in the past as a contractor or in some
other role ?

Yes O

No O

If YES, please state what role, when and for how long?

Hobbies or Leisure Activities:

1. Please could you list any hobbies or leisure activities (this is to help determine any
opportunities for non-occupational, non-residential exposure to dioxins)

2. Have you ever sprayed the herbicide 2,4,5-T on your property ?

Yes (|
No O
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Don’t know O

Lifestyle:

a. Smoking:
Do you smoke ? Yes O No 0O

If YES, how many years have you smoked for ?

How many cigarettes per day ?

If NO, have you ever smoked regularly in the past?

How many cigarettes per day ?

b. Dietary Habits:

a) Have you eaten shell fish collected from the Paritutu shoreline ?
Yes O No 0O Don’t Know [

If YES, please tick how often ?

More than once a week [

Once a week O

Once or twice a month [

Less than once a month O

And, over what time period ?
(e.g.. from 1976-78)

¢) When living in Paritutu, did you drink water collected from the roof ?

Yes 0O No O

If YES, over what time period ?
(e.g. 1970-72)

d) Are you a vegetarian or vegan ?
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Yes 0O No O

If YES, over what time period ?
(e.g. 1970-72)

e) Have you regularly eaten animal fat ?
Yes O No 0O
If YES, please tick how often ?

More than once a week [
Once a week O
Once or twice amonth [
Less than once a month O

If YES, over what time period ?
(e.g. 1970-72)

c. Weight: (rapid weight gain or loss can effect the breakdown of dioxins in the body)

What is your current weight? (please specify kilograms or pounds)

What is your current height ? (please specify metres or feet)

Breastfeeding history ? (If relevant ) (dioxin levels decrease with the number of breast fed children
and the length of the nursing period)

How many children have you breast fed ?

What was the average length of the nursing period for each child ?

Medication: (medication to lower lipids for high cholesterol (such as Bezalip, Colestid, Fibalip, Gemizol,
Lescol, Lipex, Lipitor, Nicotinic Acid, Olbetam, Questran) might interfere with the result)

Please list any long term medications you have taken for the treatment of high cholesterol;
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Other activities: Are there any other activities that you are concerned may have increased
your chances of exposure to dioxins ?

Yes O No 0O

If YES, please specify;

Previous Tests for Dioxin
Have you been tested for dioxin in the past?
Yes 0O No O

If YES, what year were the tests done, who did them, and what was the result ?

Additional health information:

Have you been diagnosed as having and of the following conditions:

soft tissue sarcoma Yes O No O
non-Hodgkin’s lymphoma Yes O No O
Hodgkin’s disease Yes O No O
chloracne Yes O No O
chronic lymphocytic leukaemia Yes O No O

(This list is complied from the sufficient evidence category from the USA Institute of
Medicine 2002 update of health effects associated with exposure to dioxin)

Have your children, parents or close relatives suffered any of the conditions listed above ?
Yes [O No O Don’t know [
If YES, please specify what condition:

Blood collection and disposal:

Have you ever donated blood?
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Yes U No O

If YES, when was your last donation ?

Yes 0O No O

Do you have any specific requirements for the disposal of your blood ?
Yes O No 0O

If YES, please specify:

Informed Consent:

The information you have provided will be entered into a database to guide selection of a
group of Paritutu residents most likely to have been at risk of exposure to possible dioxin
emissions from the Ivon Watkins Dow factory during the period of operation 1960-1987.

This questionnaire and any further information provided will be kept secure and confidential.
This data will be managed so that you remain anonymous throughout the selection process.

You will be informed by writing as to whether or not you have been selected for blood
testing.

Please let us know if your contact details change.

(If you are selected to give blood, an additional written informed consent will be required at
the time of blood collection)

If you are selected to give blood, are you willing to give up to 300ml blood as part of this
study?

Yes O No O

Are you willing for the results of your individual blood test to be combined anonymously
with others and for this information to be shared with the local and scientific community ?
(Please note you will NOT be personally identified)

Yes O No O
Full name:
New Plymouth Dioxins: Phase I Findings 36 March 2003

& Phase Il Methods



Signature:

Date:

Thank you for your assistance.

Please could you place the completed questionnaire in the stamped addressed envelope
provided and post it to ESR as soon as possible.
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Detachable information and duplicate informed consent sheet for
participant - will include information on issues such as;

Not everyone who completes the questionnaire will have blood taken.

When you will know if you have been chosen to give blood and what will then happen.

Explanation as to why so much blood is needed, that it will be taken by a trained person, and

about how long it will take.

Why the work is being done?

Who is funding the work?

Who is running the study?

How does this relate to other studies recently done?

How will people be selected?

How will dioxin levels in my body be measured?

How accurate are these measurements?

What will happen to blood results?

What will happen to the blood?

Contact details for ESR / local health provider:
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