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Abstract A small stream in a predominantly dairy-
ing catchment in the Waikato region of New Zea-
land was monitored for 2 years at three sites. Total
nitrogen (TN) concentrations were up to 7.09 g m >
in winter, with the bulk comprising nitrate nitrogen
(NO;3-N). During summer NOs-N was near zero and
TN mostly comprised organic nitrogen. Maximum
concentrations of total phosphorus (TP) and dis-
solved reactive phosphorus (DRP) were 1.64 and
0.555 g m, respectively, and peaks coincided with
spring and autumn applications of phosphorus fer-
tiliser. Ammoniacal nitrogen concentrations ex-
ceeded 1 g m™2? on several occasions and mean
concentrations at the three sites were 0.165-0.272 g
m~. Faecal coliform and enterococci bacteria con-
centrations were 6426000 and 7-23000 cfu per 100
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ml, respectively. Specific yields of TN and NO3-N
(35.3 and 30.7 kg ha yr!, respectively) were much
greater than any previously reported for New Zea-
land pasture catchments, whereas TP and DRP yields
(1.16 and 0.54 kg ha yr!, respectively) were more
in accord with other studies. Greater use of land treat-
ment of liquid wastes will reduce stream inputs of
faecal organisms, NH4-N and P.
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INTRODUCTION

Recent reports describing the quality of New
Zealand’s fresh waters conclude that there are strong
relationships between the degree of agricultural
development of catchments, lowered water quality,
and reduced biodiversity of stream fauna (Quinn &
Hickey 1990; Smith et al. 1993). There are
indications that streams in dairy farming areas may
be the most severely impacted (e.g., Wilcock et al.
1995, 1998), although existing data to validate or
disprove this assertion is sparse. The high grazing
intensity and extensive landscape modification of
dairy farming presents opportunities for increased
concentrations of pollutants and poorer aguatic
habitat in rural waterways.

Uncontrolled livestock access may be greatly
damaging to riparian zone integrity but, evidence
from North American and New Zealand studies
(Williamson et al. 1996; Clark 1998) suggest that
such effects are localised and site-specific. Further-
more, these studies indicate that subsequent water
quality impairment is modest by comparison with
other agricultural activities such as arable cropping
and livestock confinement operations, although
stock densities were much lower by comparison with
intensive dairy farming in New Zealand.

Faecal pollution is widespread in rural New
Zealand streams (Smith et al. 1993) and is most
likely related to stock density. Major sources are
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Fig. 1 Map of Toenepi Stream,
Waikato, New Zealand, and catch-
ment showing sampling Sites K
(Kiwitahi Station Road bridge), M
(Morrinsville-Walton Road
bridge), and T (Tahuroa Road
bridge).

pasture run-off, stock excretion in stream channels,
and point source discharges from waste stabilisation
ponds and farm drains (Stephenson & Rychert 1982;
Selvarajah 1996). Animal wastes and fertiliser are
also a major source of nutrient enrichment of streams
from run-off events, subsurface flow, and point
sources, such as farm ponds (Sharpley & Syers 1976;
Lambert et al. 1985; Ledgard et al. 1996, 1998,
1999). Discharges from dairy farm waste treatment
ponds typically have high concentrations of
ammoniacal nitrogen that are harmful fo stream
animals if not adequately diluted (Hickey et al. 1989;
Hickey & Vickers 1994; Selvarajah 1996;
Richardson 1997).

The combination of high nutrient concentrations
and increased insolation caused by the replacement
of riparian shade vegetation with pasture grasses
results in dense stands of macrophytes that reduce
the drainage capacity of such streams and necessi-
tates some form of intermittent weed clearance op-
eration. Macrophyte enrichment causes small rural
streams to become deeper and slower, with reduced
stream reaeration coefficients. Such streams exhibit
extreme variations in diumal dissolved oxygen (DO),
low DO minima, and high water temperatures that
are harmful to stream organisms (Thyssen &
Erlandsen 1987; Richardson et al. 1994; Sand-Jensen
1996; Wilcock et al. 1995, 1998, 1999).






