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Abstract A total of 95 wells throughout New Zea-
land were sampled during summer 1998/99 and
analysed for a range of pesticides using gas chroma-
tography-mass spectroscopy (GCMS). Thirty-three
wells (35%) had pesticides including triazine
metabolites detected, with 18 wells (19%) having
two or more pesticides detected. Only one well (K38/
0172) had pesticides detected at levels greater than
the maximum acceptable value (MAV) for drinking
water. There were 20 different pesticides detected,
usually at very low concentrations, as well as two
triazine metabolites. Fifty-seven out of the 75 pesti-
cide detections (76%) belonged to the triazine group,
with only five of these (9%) being >1 mg m"3 and
74% of these being <0.1 mg m""3. Three of the 18
non-triazine pesticide detections (17%) were > 1 mg
m ' with all three detections being in Well K38/
0172. About half (44%) of the non-triazine pesticides
were <0.1 mg nr3 . Apart from Well K38/0172, the
highest levels of pesticides with respect to the MAV
were seen for simazine and terbuthylazine, which
were 16 and 44% of the MAV, respectively, with the
remaining pesticides all below 4% of their MAV.
This indicates that, although there were very low

levels of pesticides present in 35% of the wells, there
would be no significant health risk based on the
pesticides analysed from drinking the groundwater
investigated with the exception of Well K38/0172.
There was a significant decrease in the detection
limits for many pesticides for the 1998/99 survey
compared to the two earlier surveys. When the de-
tection limits for the earlier surveys were applied to
the present survey there would have been a total of
10 wells out of the 95 sampled (11%) with pesticides
detected. This compared with 7% of the 82 wells in
1990 and 13.6% of the 116 wells in 1994 with de-
tectable pesticides, indicating that a similar percent-
age of wells have had detectable pesticides in each
survey once correction for variable detection limits
has been made. There was a significant difference
between wells with and without pesticide detections
for the following factors: wells with pesticide detec-
tions had shallower well screens, were screened
nearer the water table, had lower pH values and
higher nitrate levels. Samples for analysis using two
enzyme-linked immunosorbent assay (ELISA)
atrazine test kits were collected at the same time as
the other pesticide samples. The "normal" atrazine
ELISA test kit only showed four positive detections,
mainly because of a relatively high detection limit.
The high sensitivity (HS) atrazine test kits detected
pesticides in 20 of the 28 samples that were tested.
Nineteen of the 20 detections had pesticide detec-
tions using GCMS, with the other eight samples
having no pesticides detected using GCMS. The HS
atrazine ELISA test kit appears to be a useful indi-
cator of pesticide contamination for New Zealand
groundwater systems at a relatively low level of
detection. All the positive GCMS results that were
tested gave positive test kit results and there was only
one potential false positive result. This is probably
because the majority of pesticides detected in
groundwater in New Zealand are triazines, and the
HS atrazine kit has cross reactivity with most
triazines and related pesticides.
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INTRODUCTION

Groundwater is of increasing importance as a drink-
ing water source in New Zealand, with c. 50% of
community water supplies using groundwater either
as a sole source or partial source, as well as many
domestic wells in the rural community (Davies
2001). There is also a need to demonstrate good
groundwater quality to show that our agricultural
systems are environmentally responsible. This has
implications with respect to trade and non-tariff
barriers. Pesticide usage in New Zealand has recently
been surveyed (Holland & Rahman 1999). They
found that total pesticide use (excluding mineral oil)
increased from c. 3300 t active ingredient (a.i.) per
annum in 1983 to a peak of c. 3700 t a.i. per annum
in 1994 and then declined to a total of 3300 tin 1998.
Herbicides continue to dominate pesticide usage
(68%) followed by fungicides (24%) and insecticides
(8%). The total pesticide usage by class is given in
Table 1 for the classes of pesticide detected in this
survey. The amounts are compared to the pesticide
usage data collated in the late 1980s by Wilcock
(1989) and Wilcock & Close (1990).

Previous national and regional groundwater
surveys in New Zealand have shown low levels of
pesticides in some groundwater systems, particularly
those shallow unconfined systems that arc vulner-
able to pollution. The first national survey of
pesticides in groundwater took place in 1990. A
worst case approach was taken (Close 1993a) and

17 regions throughout New Zealand were ranked
using an index of potential pollution that considered
pesticide usage, mobility, and persistence, and the
relative groundwater vulnerability. Six of the higher
ranked regions were selected for sampling. A total
of 82 wells were sampled with six wells (7%) hav-
ing detectable levels of pesticides (Close 1993b).
Seven different pesticides were detected, mostly at
concentrations <1 mg m 3. However, one well had
37 mg m J of atrazine, which was significantly
higher than the maximum acceptable value (MAV)
of 2 mg m 3 for drinking water (Ministry of Health
2000). (Note that mg m 3 = (Xg/litre =ppb.)

A second national survey was carried out in 1994
(Close 1996) and aimed to provide a more even
spatial distribution with sampling taking place in
most regions throughout New Zealand. Within each
region there was a balance between shallow
unconfined wells in areas of high pesticide use and
aquifers of importance to the region. Seventy-nine
wells were sampled throughout New Zealand, with
an additional 39 wells sampled in a more intensive
survey in Marlborough. There were no wells with
pesticides above the MAV for drinking water (Min-
istry of Health 2000). Pesticides were detected in 16
out of the 118 wells sampled (13.6%), with most
(78%) levels below 1 mg irr3. A total of 10 differ-
ent pesticides were detected, with the triazine group
being the most frequent. In addition to involvement
in the national surveys, more intensive monitoring
on a regional basis has been undertaken by a number

Table 1 Pesticide usage by class in 1985-89 and 1998. Only classes for detected pesticides have been shown.
(Units are tonnes a.i. per year.)

Pesticide class

Insecticides
Organophosphates

Herbicides
Phenoxy hormones

Triazines

Amides
Dinitroanilines
Other hormones
Fungicides
Dicarboximides

Detected
pesticides

Diazinon;
Piriiniphos-mcthy]

2,4-D; MCPA;
MCPB; Mecoprop
Atrazine; Cyanazine;
Hexazinone; Metribuzin;
Propazine; Simazine;
Terbuthylazine
Alachlor; Metolaehlor
Pendimethalin; Trifluralin
Picloram; Triclopyr

Procymidone

1998
agriculture

150

746

80

67
15

118

14

1998
forestry

165

7

1998
total

150

746

245

67
15

125

14

1985-89
total

350

880

130

67
41

490

90


