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4. EFFECTS OF DISCHARGE AND 
ABSTRACTION 

4.1 INTRODUCTION 

This section of the report examines the effects associated with the abstraction of water 
from the Waikanae River for public water supply and the discharge of water back into 
the river from the Treatment Plant. 

4.2 ISSUES ASSOCIATED WITH ABSTRACTION 

Water abstraction from a river can alter the physical and biological characteristics of a 
river. These effects are likely to be particularly marked during late summer, when river 
temperatures are relatively high and river flows are relatively low (see Sections 2 and 
3). These effects may include: 

. Reductions in water velocity and depth. 

. Less wetted area available as habitat for aquatic organisms. 

. Change in the structure of the river reach (i.e., from run reach to a poollriffle 
reach). 

. Stabilised substrate. 

. Encroachment of riparian vegetation (both aquatic plants and terrestrial 
vegetation). 

The biological effects of these changes within a river may involve the proliferation of 
epilithon and increased organic inputs from riparian vegetation. 

Set out below is a discussion of the observed effects of the existing abstraction regime 
from the Waikanae River, as well as the likely effects of the proposed abstraction 
regime, on the physical and biological characteristics of the river. 

4.3 THE PROPOSED ABSTRACTION REGIME 

KCDC have applied for the continued extraction of water from the Waikanae River for 
the purposes of bulk water supply to the Waikanae I Paraparaumu I Raumati area. The 
extraction will be carried out by one of two 90 kW vertical turbine pumps at a 
m&plum rate of 463 L s-1 from the existing structure (only one pump can operate at a 
time). 
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. Up to 463 L s-1 is abstracted between 1300 and 1600, and 2200 and 0700 hours 
in winter. Pumping would occur at these times, when the cost of using 
electricity is lowest. 

P . Up to 463 L s-I is also abstracted between 1000 and 1300 hours in summer in 
addition to the above. Once again, the cost of using electricity at these times is 
comparatively low. 

. In summer, pumping occurs at 130 - 150 L s-1 outside of these hours to keep the 
tanks filled. Storage capacity during summer is only 8 hours, whereas it is over 
a day in winter. 

4.4 EFFECTS OF EXISTING ABSTRACTION 

4.4.1 Introduction 

During this investigation, several parameters were measured at the three invertebrate 
sampling sites to assess the existing effect of water abstracted from the river. These 
were: 

. The percent wetted area. 

. The average and maximum water depth. 

. The average and maximum water velocity. 

. Water temperature. 

. The percent cover of epilithon. 

. The invertebrate diversity and density. 

These results are summarised for each site in Table 4.1, and are described below. 

4.4.2 Physical Characteristics 

Several physical parameters, namely percent wetted area, average and maximum water 
depth, average and maximum water velocity and water temperature, were measured at 
the three sites to assess the existing effect of water abstracted from the river (Table 4.1). 
The key observations include: 

. As a result of the existing water abstraction, the percentage wetted river channel 
decreased from 88 % to 71 %, immediately downstream of the intake and weir. 

&*~urther downstream at the State Highway 1 bridge, the percentage of wetted 
river channel was estimated to be 39 %. It is considered that this initial 
reduction reflects the change in river flow due to the KCDC abstraction, but the 
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therefore the amount of wetted river bed increases in proportion to the increased flow. 
Whereas at the SH-1 bridge site, the river flows through a broad, flat and braided 
channel. If only 90 L s-I of river water is lost to groundwater then the percentage of 
wetted area of river bed could be increased by up to 10 %. ? 

TABLE 4.3: Predicted reductions in wetted bed at two sites on the Waikanae 
River under the authorised and proposed abstraction regimes. 

This assessment indicates that low flows less than 1.5 m3 s-I occur for approximately 15 
% of the time, i.e., 55 days a year. Comparison between the authorised and proposed 
abstraction regime showed that the change in percentage of wetted bed was less than 10 
% at XS 480, and 15 % at State Highway 1 bridge. 

4.4.3 Periphyton and Invertebrates 

Riffles and other shallow water areas are important for the growth of invertebrates 
which are the primary source of food for freshwater fish species. Loss of riffle area 
could potentially reduce the availability of food and hence the overall productivity of 
the fishery. During this investigation, the percent cover of epilithon, and invertebrate 
diversity and density were measured to assess the existing effect of water abstracted 
from the river. The key findings of the recent survey include: 

,.The cover of epilithon increased markedly downstream of the intake and weir, " "..p., 
although there was no noticeable reduction in water depth at these sites. In 
particular, the substrate of backwaters and margins was thickly covered with 
filamentous algae, and as flows decreased, these areas were rapidly drying out. 
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. Smelt are not usually strong upstream migrants and are most often found in 
more gentle flowing reaches of rivers. Smelt were only found at the State 
Highway 1 bridge site. 

. Inanga occurs in pools, backwaters, swamps and lagoons, usually not far from 
the sea. They are poor climbers, and as such, the upstream movement of inanga 
can be prevented by quite low barriers. At most times the intake weir would act 
as a barrier to upstream movement. 

The present weir stmcture impedes the passage of some fish species. While the 
restriction of movement has not been quantified, it is expected that brown trout are 
unable to pass over the weir during at least some low flows. Native species such as 
giant kokopu, inanga and smelt are also likely to be prevented access to water upstream 
of the weir. 

Loss of Habitat 

The abstraction of significant amounts of water can reduce the amount of suitable 
"habitat" in the lower river (i.e., as the area of wetted river bed reduces, so does the 
amount of available living space for fish). If occurring, loss of wetted channel would 
be particularly evident in shallow water areas such as riffles, where a relatively small 
reduction in flow would result in a significant loss of wetted area. During this recent 
investigation, the percent of wetted river channel was reduced downstream of the intake 
and weir, however, this was in part due to the natural widening of the river at this point. 

It is thought that the instream river works carried out in the river at the time of the 
biological surveys have further exacerbated this situation, as the cross-blading 
undertaken by WRC causes a broad, shallow, channel where the wetted area can 
decrease rapidly when stream flows are reduced. 

In summary, there are changes in the fish population utilising the Waikanae River 
upstream of the weir compared to below the weir. For some species, such as short- 
finned eel and torrentfish, the reduced numbers may be due to other factors. However, 
it is likely that the upstream passage of species such as giant kokopu, inanga and smelt 
is limited by the presence of the weir. 

The abstraction of water will also reduce the available habitat by reducing the cross- 
sectional wetted area of the river. In the area below the weir, however, estimating the 
loss of habitat has been complicated by a natural change in the river below the weir, 
where the river becomes broadjind shallow. - -1- \ly 

4.4%- Mitigation 

As noted earlier in this section of the report, KCDC are applying to abstract up to 23 
ML d-1 at a rate not to exceed 463 L s-'. The 23 ML d-1 take can be achieved by 
extracting for 20 hours at 320 L s-1 or at higher rates for shorter This rate of 
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abstraction is greater than that proposed in the Draft Regional Freshwater Plan proposed 
by the WRC. It is not possible for KCDC to run the Water Treatment Plant at the rate 
proposed by the WRC and obtain sufficient water to meet the communities needs. 

P 

However, in relation to the KCDC application to renew the resource consent to take 
water from the Waikanae River for public water supply, mitigation has or is being 
examined in three areas. These are: 

Management of abstraction. 

Bulk water sources and water use. 

Fish passage on the river. 

Management of Abstraction 

The impact of any particular abstraction can be minimised by attention to the manner in 
which the take is managed (KCDC 1995). 

. Firstly, the take can be spread over as long a period as possible to minimise the 
maximum instantaneous abstraction. This matter is already being addressed by 
KCDC who extract water over a 24 hour period when river flows are low.. 

. Secondly, it may be possible for the abstraction to avoid critical periods by 
restricting the take, in part or total, to less sensitive periods. For example, 
during summer it is often preferable to take a higher proportion of water at night 
when temperatures are reduced. KCDC already takes much of its water from the 
river at night. 

The Water Treatment Plant can only abstract water from the Waikanae River at a 
predetermined rate at the present time. KCDC are looking at varying the speed of the 
pumps (e.g., lowering minimum operating pumping rates below 150 L s-I and also 
being able to ramp up the pumping speed). 

Water Sources and Water Use 

In addition to aspects of mitigation related to the manner in which the abstraction 
occurs, the Kapiti Coast District Council has recognised the need to reduce water 
consumption in the area. For the past five years the Council has actively promoted 
water conservation, especially during the summer months which coincides with peak 
use. The findings in relation to water supply strategy and other related matters are 
summarised in KCDC (1995). 

~x&ples  of mitigation measures embarked upon by the Council (refer KCDC 1995) 
include: 

. Public education. 
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