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1. Introduction 

1.1 Objectives 

The Wellington Regional Council has been monitoring water quality in rivers and 
streams at numerous sites in the Western Wellington Region since 1987. The Council 
undertakes its river and stream water quality monitoring programme to fulfil its 
responsibilities under the Resource Management Act 1991, the Regional Policy 
Statement and the Proposed Regional Freshwater Plan. 

The Resource Management Act 1991 gives regional councils a function to maintain 
and enhance the quality of natural water (section 30), and directs the Council to gather 
information so that it can effectively cany out its functions (section 35). 

The Wellington Regional Policy Statement identifies the degradation of river and 
stream water quality as an issue, and seeks to maintain or improve the quality of river 
waters. The Proposed Regional Freshwater Plan includes similar objectives. 

The objectives of the baseline rivers and stream water quality monitoring programme 
are to: 

Provide information on the baseline water quality of river and stream water 
throughout the western Wellington Region. 
Identify spatial and temporal trends in the quality of river and stream waters. 
Assess compliance with the Council's river and stream water quality 
objectives, and identify areas where maintenance or enhancement in river and 
stream water quality is necessary. 
Quantify potentially important surface water quality issues in the Region. 

0 Evaluate the effectiveness of the policies and strategies relevant to river and 
stream water quality. 
Provide data which can be used for appropriate effects based decisions on 
river and stream permit applications. 
Identify and monitor potential stresses on the quality of river and stream water 
throughout the Region. 

1.2 Background 

Most rivers and streams originate in mountainous or hilly country where there is 
often little or no development. Waters may then pass through agricultural areas and 
urban developments in their lower reaches. River and stream water quality may 
deteriorate as waters travel from less developed to more intensely developed areas. 
The end result is often a reduction in the usefulness of the water to commercial and 
recreational users, and a reduction in its ability to sustain the natural aquatic 
ecosystem. Flows may also have an effect on water quality. 
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1.2.1 Undeveloped Areas 

In the upper reaches of rivers and streams water quality may be pristine, although 
some siltation can arise from erosion. Erosion may be naturally occurring or 
exacerbated by introduced animals such as possum and deer which destroy land 
stabilising vegetation. Water supply intakes are usually located in the upper 
reaches of rivers, and the reduction in water flow and velocity downstream, as a 
result of large takes, may lead to increased temperatures and insufficient flushing of 
undesirable growths further downstream. 

1.2.2 Agricultural Development 

When waters flow through agriculturally developed land, increased nutrient levels, 
increased temperatures (in small streams) and siltation may be expected to 
adversely effect aquatic organisms. An elevation in harmful bacteria and nutrient 
concentrations may also adversely affect the suitability of waters for stock drinking. 

Increased nutrient levels often occur as a result of point source or site specific 
discharges, e.g., farm oxidation ponds, offal pits and silage pits, erosion, stock 
effluent and septic tanks. Nutrients promote algal growths in streams. Although 
some algal growth is desirable to maintain stream life, excessive levels can be 
harmful and unsightly. Algal growths may deplete oxygen levels in streams and 
increase the alkalinity of waters, which may both be harmful to aquatic fauna. 
Excessive mats and filaments of algae on riverbeds can be aesthetically 
unattractive. Some of the nutrients also have a toxic effect on stock and aquatic life 
if they are present in sufficient quantities. Flushing of periphyton may decrease as 
a consequence of rural water abstraction practices. 

Temperatures in smaller streams may increase where shading is lost from clearance 
of riparian vegetation. Increased temperatures may place stress on aquatic fauna 
and provide improved conditions for algal growths once sufficient nutrients and 
suitable physical conditions are available. Temperatures in all waterways may also 
be increased by upstream abstraction of water for irrigation and stock watering 
purposes. 

Harmful bacteria are often linked to point source discharges and diffuse run-off. 
Contaminated water can cause stock sickness or even death. 

Increased siltation and decreased water clarity in rural waterways may be due to 
land clearance and associated land and bank erosion, and oxidation pond 
discharges. Increased siltation can smother the river bed, reducing aquatic fauna 
access to oxygen and food sources, and clog the gills of fish. Poor water clarity 
may reduce the ability of predators to sight prey and the ability of periphyton to 
photosynthesise. Recreational users also find poor clarity waters visually 
unpleasant. Poor clarity waters may also be hazardous to bathers where submerged 
objects cannot be seen. 
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1.2.3 Urban Development 

Many of the potential impacts in rural waterways are encountered in urban areas. 
Nutrient levels may be elevated due to stormwater run-off, particularly if there are 
cross connections with sewers. Leaves and animal faecal matter are other sources 
of nutrients from stormwater systems. Sewage treatment plants are often 
contributors to elevated nutrients levels in urban areas and may also contribute high 
organic loadings which are indirectly harmful to aquatic life. Faecal bacterial 
contamination may also arise from these sources. Increased siltation may be 
expected in urban waterways due to erosion of channelised streams, run-off from 
developing urban areas, road erosion, grass verge parking and garden soils. The 
temperatures of small streams in urban areas will usually be higher than those in 
forested shady areas, because of a lack of riparian vegetation. 

1.2.4 Flows and Water Quality 

Some generalisations can be made about the effects of flow on water quality which 
may then be used to interpret results. For example, 

Temperature usually increases with decreasing flow at impacted and 
background sites. Higher flows also occur in winter when it is cooler. 

o Oxygen saturation may decrease with increasing flow due to an increase in 
biochemcial oxygen demand and reduced reaeration. Flow has no impact on 
dissolved oxygen levels at background sites because biochemcial oxygen 
demand levels are low and waters are highly reaerated. 
Turbidity increases and water clarity decreases with an increase in flow due 
to washoff effects from the surrounding catchment at impacted and 
background sites. 
The biochemical oxygen demand usually increases during higher flows due 
to washoff from the surrounding catchment. However sometimes the 
washoff and dilution factors cancel each other out. 
Ammonia-N levels usually increase with flow at impacted sites but change 
little at background sites. 
Dissolved reactive phosphorus usually increases with increased flow at 
impacted sites and may increase or change little at background sites. 

Smith et. a1 (1996) 
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