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Executive Summary 
 
Introduction 
 
The proposed Central Plains Water Enhancement Scheme (CPWS) 
involves abstracting up to 40 m³/s of water from each of the Rakaia and 
Waimakariri Rivers for irrigation.  The CPWS also includes the creation of 
a water storage reservoir in the Waianiwaniwa River valley.  There are 
two proposed water intake points on the Waimakariri River: one 
approximately 2.5 km upstream from the Kowai River confluence (for 
filling the reservoir), and another at the Waimakariri Gorge.  The Rakaia 
River intake will be located 8 km downstream of the Gorge bridge.  Water 
from the CPWS will be used to irrigate up to 60,000 hectares of land 
between the Waimakariri and Rakaia Rivers, the foothills and State 
Highway 1 (SH1).  Fig. 1.1 provides an overview of the CPWS. 
 
This report focuses on fish, fisheries, and recreational values in the area 
potentially affected by the CPWS, defined here as the land and 
waterways between (and including) the Rakaia and Waimakariri Rivers, 
from the foothills to the coast (excluding Banks Peninsula).  Existing 
values are described and the potential scale and significance of effects 
caused by the construction and operation of the CPWS are discussed.  
Assessments of existing ecological, fishery, and conservation values 
were based on existing databases, new field data, and a number of 
resource summary reports and publications (details within this report).  
Effects associated with water abstraction from the Rakaia and 
Waimakariri Rivers are not discussed in this report. 
 
 
Existing Fish Values 
 
Fish conservation values are highest in the intermittent water bodies 
within the proposed irrigation area (Selwyn, Hororata, Hawkins and 
Waianiwaniwa Rivers), where nationally endangered Canterbury mudfish 
are widespread.  The presence of Canterbury mudfish in these areas 
reflects the lack of predators (particularly eels and trout), due to a lack of 
permanent water and intermittent connection between water bodies.  The 
Waimakariri and Rakaia Rivers, and lowland water bodies have 
comparatively lower fish conservation values, due to the presence of 
predators (especially trout and salmon).  In addition, numerous lowland 
streams have modified, and in some cases degraded, instream and 
riparian habitat and poor water quality.   
 
Five fish species (longfin and shortfin eel, Canterbury galaxias, upland 
bully and Canterbury mudfish) have been recorded from the 
Waianiwaniwa River.  The most significant of these, in terms of its 
conservation status is Canterbury mudfish. 
 
The greatest diversity and abundance of fish occurs in coastal spring-fed 
streams, Lake Ellesmere and the lower reaches and seeps, springs and 
wetlands of the Rakaia and Waimakariri Rivers.  Water races within the 
proposed irrigation area support a fish community with limited diversity, 
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but one which includes occasional Canterbury mudfish that exist within 
partially connected wetlands close to the water race network.  The 
diversity of fish communities that exist within Lake Ellesmere tributaries 
varies considerably; the lower Selwyn and Halswell Rivers have the 
greatest number of species recorded (11) and Wood Creek has the 
lowest (2).   
 
A recent survey of salmonid distribution found that adult brown trout 
habitat exists in a large proportion of water bodies within the area 
potentially affected by the CPWS.  Brown trout habitat in waterbodies 
within the proposed irrigation area is limited due to the intermittent nature 
of most of these waterbodies.  Of the Lake Ellesmere tributaries, the 
lower Selwyn River, Silverstream, Boggy Creek, Doyleston Drain and 
Hanmer Road Drain are heavily used for spawning by brown trout.   
 
 
Existing Fishery Values 
 
The water bodies within the area potentially affected by the CPWS 
support some or all of the following fisheries: salmon, sea run and river 
resident brown trout, coarse fish, whitebait, eels, plus some other 
commercial fish species. 
 
The Waimakariri and Rakaia Rivers were nationally two of the most 
heavily fished rivers by trout and salmon anglers in the 2001/02 fishing 
season.  The frequency of use of the trout fishery within the Lake 
Ellesmere catchment and a majority of the other coastal spring fed 
streams downgradient of the proposed CPWS declined markedly 
between the 1994/95 and 2001/02 fishing seasons, presumably due to 
declining catch rates.   
 
Lake Ellesmere supports highly valued commercial, customary and 
recreational eel fishery, commercial mullet and flounder fishery and also 
some trout and recreational whitebait fishery values.  Lake Ellesmere 
tributaries also provide important local and regionally valued commercial, 
customary and recreational eel fisheries and, in the case of the lower 
Halswell River, a valued coarse fish fishery. 
 
The Waianiwaniwa River and water bodies within the proposed irrigation 
area support some limited trout fishery values and some limited 
commercial, customary and recreational eel fishery values.  
 
 
Existing Recreational Values 
 
The lower Waimakariri River (upstream of SH1 bridge) has a low value 
for passive recreational activities (picnicking, camping, horse trekking, 
bird-watching and swimming) but is highly valued for off-road vehicles 
(four-wheel driving, trail biking and mountain biking).  This section of the 
river has a moderate use for water fowl and small game hunting.  The 
braided nature of the river provides low usage for jet-skiing, rafting and jet 
boating but is used moderately often for canoeing/kayaking.   
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The Waimakariri River around and downstream of SH1 bridge is highly 
valued for sightseeing and picnicking and has moderate use by walkers 
and swimmers.  This stretch of river is highly used for jet-skiing, power 
boating and sail boating.   
 
The lower Rakaia River has moderate scenic and natural appeal, and is 
frequented by a wide range of recreational visitors.  The lower Rakaia 
River is valued highly for jet-boating and is used moderately often for 
passive activities (sightseeing, walking, picnicking and camping), four 
wheel driving and waterfowl and small game hunting.   
 
Recreational values of the upper Waianiwaniwa River (within the area 
affected by the proposed reservoir) and the water bodies within the 
proposed irrigation area are limited to occasional game bird and small 
game hunting and other non aquatic activities such as horse trekking, trail 
bike riding and four wheel driving.   
 
Lake Ellesmere tributaries and coastal springfed streams provide local, 
and in some cases, regionally important recreational values including 
walking, sightseeing, canoeing and bird watching.   
 
Lake Ellesmere has some significant attributes that make the recreation 
experience highly valued in a national and international context (bird 
watching), a regional context (game bird shooting and land yachting) and 
a local context (wind surfing).  Lake Ellesmere also receives medium 
frequency use by sightseers, picnickers, campers, jet boating, water 
skiing, jet skiing, power boating and land sailing, low use for walking, 
canoeing/kayaking, rowing and sailing and high use for bird watching and 
board sailing.   
 
 
Assessment of Effects 
 
The construction of intake structures, canals and water races and the 
Waianiwaniwa reservoir have the potential to remove or disturb spawning 
habitat, physically obstruct fish passage, elevate suspended sediments 
and inundate Canterbury mudfish and eel habitat.  Proposed mitigation 
for reducing or avoiding effects includes minimising construction periods, 
stormwater and sediment control, revegetation, avoidance of wetland 
habitat and translocation of Canterbury Mudfish to existing, enhanced or 
created habitat.  The proposed mitigation measures are expected to 
reduce most of these potential effects to less than minor.   
 
Diverting water from the Waimakariri and Rakaia Rivers could affect the 
upstream migration of native fish and adult salmonids and result in the 
entrainment of juvenile salmonids and native fish migrating downstream.  
The potential effect of the structures on salmonid migration will be 
mitigated through the construction and operation of an appropriately 
designed fish screen.  The installation and operation of an appropriately 
designed fish screen is expected to reduce the potential effects on adult 
native fish and salmonids to less than minor, but some juvenile native fish 
and salmonids will still enter the intakes.   
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Creation of a reservoir within the Waianiwaniwa valley will result in the 
loss of approximately 38 km of ephemeral and permanent flowing water 
habitat.  The loss of flowing water habitat, coupled with the likely 
predation pressure from eels or trout, means that the reservoir could 
result in a significant loss of Canterbury mudfish habitat.  Any mitigation 
for loss of Canterbury mudfish habitat will involve the salvage and 
translocation of mudfish from affected stream reaches.  Options for 
mitigation then include: 

• Enhancement and protection of remnant mudfish habitats within the 
valley. 

• Protection of existing known mudfish habitats within the CPWS 
irrigation area (e.g., through covenants). 

• Creation and protection of new wetland habitat within the CPWS 
area. 

 
It should be noted that most of the existing Canterbury mudfish habitat 
within the irrigation area is located in modified agricultural waterways with 
no formal protection.  Formal protection and enhancement of existing 
Canterbury mudfish habitat within the irrigation area is therefore a 
constructive way of offsetting the loss of habitat caused by the 
Waianiwaniwa reservoir. 
 
The creation of the reservoir offers the potential for enhancing the eel and 
trout fishery and recreational values of the Waianiwaniwa valley.  The 
reservoir is expected to result in a minor positive effect on the current eel, 
trout fishery and recreational values.   
 
The Waianiwaniwa River downstream of the proposed dam currently has 
intermittent flow, but may provide habitat for endangered Canterbury 
mudfish.  Provision of a residual flow downstream of the Waianiwaniwa 
reservoir would either maintain or improved habitat in the residual and 
ephemeral Waianiwaniwa River.   
 
The discharge of water from the reservoir into the canals and water races 
is expected to result in a minor positive effect on fish habitat and angling 
opportunities.   
 
Operational bywash discharges have the potential to enhance wetland 
habitat within the area.  Enhancement of wetland habitat associated with 
operational bywash discharges is expected to result in a minor positive 
effect in the Waimakariri, Rakaia and Selwyn Rivers.   
 
Infrequent emergency bywash discharges have the potential to result in 
the temporary loss of fishing and recreational opportunities in the 
Waimakariri, Rakaia and Selwyn Rivers.  Because of the low frequency 
and severity of this potential effect, it is regarded as being less than 
minor.   
 
Landuse intensification has the potential to affect fish, angling and 
recreational values through sediment and nutrient inputs and faecal 
contamination.  On-farm mitigation (e.g., fencing of waterways and 
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riparian planting) will be required to ensure the actual effects of sediment 
runoff are less than minor or nil.  On-farm mitigation is expected to 
reduce the potential effects of faecal contamination and nutrients to minor 
or less than minor.   
 
Increased irrigation and drainage to groundwater from the irrigation area 
is expected to increase surface water flows, adult fish habitat quality and 
quantity, spawning habitat, connectivity between ephemeral reaches and 
improve suitability for brown trout angling within waterbodies 
downgradient of the CPWS irrigation area.  This is expected to have a 
less than minor to significant positive effect on fish and angling in 
different waterbodies.  Waterways immediately downgradient from the 
irrigation area, including the Selwyn River, Irwell River, and Hanmer 
Road Drain, will see significant increases in aquatic habitat availability, 
while effects will decline with distance north and south of these 
waterways. 
 
With more surface water entering Lake Ellesmere, more frequent lake 
openings may be required to manage lake levels within the required 
operating range.  Depending on the timing, increased lake openings may 
increase native fish diversity, as all of the native species found in the lake 
have a marine component to their life history.  In particular, more lake 
openings in spring would increase opportunities for native fish such as 
inanga and smelt to migrate into the lake. 
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1. Introduction 
1.1 The Central Plains Water Enhancement Scheme 

The proposed Central Plains Water Enhancement Scheme (CPWS) 
involves abstracting up to a maximum of 40 m3/s of water from the 
Waimakariri River and 20 m3/s from the Rakaia River, and distribution to 
an irrigation supply area via an open level headrace 235 m above sea 
level (asl) and a water race network.  The CPWS also incorporates a 
water storage component in the Waianiwaniwa River valley.  The purpose 
of the Waianiwaniwa dam is to store water from the Waimakariri River, to 
be used for irrigation when minimum flow restrictions limit the taking of 
water from either or both of these rivers.  The dam structure will be up to 
55 m high and the maximum reservoir water level behind the dam will be 
280 m asl, with a minimum water level of 246.1 m asl. 
 
The CPWS irrigation supply area is bound by the Waimakariri River to the 
north-east, the Rakaia River to the south-west, the Canterbury foothills to 
the north-west and State Highway 1 (SH1) to the south-east (Fig. 1.1).  
There are two proposed water intake points on the Waimakariri River: one 
approximately 2.5 km upstream from the Kowai River confluence, and 
another at the Waimakariri Gorge.  The Rakaia River intake will be located 
2.5 km downstream of SH77 and Rakaia Gorge. 
 
This report is one of a series of technical reports to support the 
Assessment of Environmental Effects (AEE) for consents lodged by URS 
Ltd on behalf of Central Plains Water Ltd (CPWL).  Other technical reports 
of direct relevance to this report are shown in Table 1.1 below. 
 
 
Table 1.1: Technical reports prepared for the AEE. 

Author/citation Report Name Topics Covered 

Kingett Mitchell 2006a   Instream habitat Surface waterbody depths and widths, 
sediments, shading.  

Kingett Mitchell 2006b Surface water quality Nutrients, suspended sediments, 
turbidity, faecal indicator bacteria, 
agricultural and urban contaminants. 

Kingett Mitchell 2006c   Aquatic algae, macrophytes and 
invertebrates 

Periphyton, phytoplankton, 
macrophytes, benthic invertebrates, 
zooplankton. 

Kingett Mitchell 2006d   Fish and recreation Native and introduced fish, recreation 
values. 

Kingett Mitchell 2006e   Terrestrial ecology Riparian and wetland plants, riparian 
fauna.  Heritage, historical and cultural 
sites in the Waianiwaniwa River valley. 

Aqualinc 2005 Effects on groundwater Assessment of effects on groundwater 
quality and quantity. 

Jolly 2005 Cultural Impact Assessment Impacts of CPWS on Ngai Tahu values. 
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1.2 Scope of Report 

This report focuses on fish, fishery and recreational values in the CPWS 
“potential effects area” (PEA).  We have defined the PEA to include the 
Waianiwaniwa River catchment and the land and waterways between 
(and including) the Rakaia and Waimakariri Rivers, from the foothills to 
the coast (excluding Banks Peninsula).  The waterbodies within the 
irrigation scheme area (ISA) are a subset of waterbodies within the PEA. 
 
The proposed CPWS has the potential to affect fish, fishery and 
recreational values of Waimakariri and Rakaia Rivers and in smaller rain 
fed and spring fed streams, water races, seeps and wetlands throughout 
the PEA.  This report describes the existing fish, fishery and recreational 
values, of water bodies throughout the PEA and potential effects of the 
CPWS on these values.   
 
The environmental effects associated with water abstraction from the 
Rakaia and Waimakariri Rivers have largely been dealt with under their 
respective water take consent applications (Tipler et al. 2002) and are not 
discussed in any detail in this report.  Tipler et al. (2002) reported that the 
effect of the proposed water takes on the Waimakariri and Rakaia Rivers 
on the amount and quality of instream habitat in the active braids of the 
rivers was minor.  Tipler et al. (2002) also reported that there was some 
potential for the proposed abstractions and use of water to result in 
changes in the quality of the minor side braids.  This report therefore 
assesses the potential effects of the proposed use of water on the side 
braids of these two large rivers.   
 
This report aims to provide sufficient description of the environment and 
potential effects to enable public notification of the consent application 
and for potentially affected parties and decision makers to make 
comment.  The effects assessment is limited to “non-human” 
environmental effects (e.g., economic benefits or costs or human health 
issues are not assessed). 
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2. Methodology 
2.1 Existing Environment 

Fish, fisheries and recreational values within the PEA were described 
using a combination of existing databases, unpublished reports, and 
published scientific literature.  Additional fieldwork and data collection was 
undertaken in spring (late August and September) 2005 to fill information 
gaps for water bodies with little or no existing information, and to 
compliment existing data. 
 
Fortunately a very large volume of information has been gathered for 
water bodies throughout the scheme area by other agencies (ECan, DOC, 
Fish and Game and resource consent holders).  There is also now a large 
body of information on aquatic habitats, biological resource values and the 
effects of water resource schemes (e.g., the Rangitata Diversion Race 
(RDR)) on the braided South Island East Coast Rivers that is directly 
relevant to the proposed scheme.  However, there are some water bodies 
within the scheme area for which little, if any, fish, fishery or recreational 
values data exists.  Therefore the approach has been to supplement the 
existing fish, fishery and recreational values data with information 
gathered in the field to describe the existing values in water bodies within 
the PEA.   
 
The proposed scheme area incorporates a large number of water bodies 
and water body types with a range of fish, fishery and recreational values.  
There were too many water bodies to gather field data for each one.  
Instead the approach was to ensure that representative water bodies 
within each water body type (seeps and minor braids within the Rakaia 
and Waimakariri Rivers, hill fed streams/rivers, spring fed streams, water 
races and wetlands) within the PEA were sampled.  Fig. 2.1 shows the 
scheme boundary, water bodies and survey sites.   
 
 

2.2 Assessment of Effects 

The assessment of the potential effects of the scheme on fish, fishery and 
recreational values is based on assessing scheme construction and 
operation effects within each area (Waimakairiri River, Rakaia River, 
Waianiwaniwa River Valley, ISA water bodies, lowland water bodies and 
coastal lagoons and estuaries).  The assessment has been made using 
the results of other studies (Kingett Mitchell 2006a, 2006b, 2006c and 
2006e and reports prepared by Aqualinc and URS).   
 
 

2.3 Mitigation Options 

The identification of appropriate mitigation measures was undertaken by 
reviewing successful mitigation options that have been included in similar 
developments and best practise guidelines. 
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3. Description of the Fish Values 
3.1 Introduction 

The CPWS has the potential to affect fish populations in the following 
water bodies: 

• Waimakariri River and tributaries. 

• Rakaia River and tributaries. 

• Selwyn River. 

• Lake Ellesmere tributaries. 

• Coastal spring fed streams. 

• Stock water races. 

• Seeps, springs and wetlands. 
 
The nature and scale of the potential effects of the scheme on fish differ 
across the components and areas (river intakes, reservoir, canals, 
bywash discharges, ISA, lowland water bodies and coastal lagoons and 
the Avon-Heathcote Estuary) of the scheme.  The following section 
describes the fish values for each of the areas of the PEA.  
 
 

3.2 Recent ECan Analyses of the NZFFD 

ECan undertook an analysis of the New Zealand Freshwater Fish 
Database (NZFFD) and the distribution of native fish in Canterbury in 
2001 (Lavender 2001).  The major findings of this analysis are presented 
below. 
 
Environmental variables, altitude and distance from the sea all influence 
the distribution of native and introduced species (Lavender 2001).  The 
distribution of native fish in Canterbury is influenced by migration, with 16 
of the species recorded in the NZFFD needing to migrate to the sea to 
complete their life cycle.   
 
Large flood-prone rivers such as the Waimakairiri River have relatively 
more threatened native fish compared to Banks Peninsula and Kaikoura 
streams, but these are declining due to the presence of salmonids and a 
lack of indigenous forest cover.  However, the greatest threat to native fish 
in Canterbury is habitat loss, especially in lowland areas (Lavender 2001). 
 
A large number of NZFFD records exist for the water bodies within and 
down gradient of the irrigation area.  Records date back to the 1970’s, 
although with the exception of the Rakaia River most records are from 
during and after the 1980’s.  There are a large number of records for 
water bodies within and north of Christchurch City, including the 
Waimakariri River (Lavender 2001).   
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3.3 Recent Surveys of Salmonid Distribution and Spawning 

Langlands & Elley (2000) described the salmonid distribution and habitats 
of the Canterbury Region as part of the regional plan preparation process.  
Langlands & Elley (2000) undertook a desktop exercise using information 
held by New Zealand Fish and Game and NIWA and from published 
literature.  The study was designed to assess the status of sites suitable 
for adult salmonids and spawning in 2000.  Sites were ranked within 
catchment but no attempt was made to compare the relative values 
amongst sites within the region.  Figs. 3.1 – 3.4 show the sea run adult 
brown trout habitat, sea run brown trout spawning habitat, river resident 
adult brown trout habitat and river resident spawning habitat.  A 
description of Figs. 3.1 – 3.4 is provided in the relevant sections below.   
 
Taylor (unpublished data 2005) undertook a survey of trout spawining 
within a number of Lake Ellesmere tributaries in the 2005 spawning 
season.  Fig. 3.5 shows that in 2005 most Lake Ellesmere brown trout 
spawned in the lower Selwyn River or Silverstream (major lower Selwyn 
River tributary), Boggy Creek (widespread), Doyleston Drain 
(widespread), Hanmer Road Drain (widespread) and upper Harts Creek 
(Birdlings Brook).  Some spawning also occurred in the Kaituna River, 
Jollies Brook, Tent Burn and upper Lee River.   
 
 

3.4 Waimakariri River 

3.4.1 Introduction 

The Waimakariri River is one of the largest braided rivers in New Zealand.  
Aquatic habitat types that exist within the river fairway within the PEA 
include: 

• Active major braids. 

• Active minor side braids. 

• Seeps, springs and wetlands. 
 
Of these habitat types only seeps, springs, wetlands and minor braids 
near the edge of the river fairway are likely to be potentially affected by 
the use of water (either through direct runoff or groundwater entering 
these surface water body types).  The following description therefore 
focuses on these habitat types.   
 
Table 3.1 lists the fish species that have been recorded from the 
Waimakariri River catchment. 
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3.4.2 Active braids 

The NZFFD records presented in Table 3.1 shows that a total of 18 
species have been recorded from surveys undertaken within the active 
braids of the Waimakariri River.   
 
Lavender (2001) ranked the fish community values of the Waimakariri 
River in the second highest category (fair) (out of 4 categories) (overall 
score 9 in a range of values from 4 – 14 for all Canterbury streams and 
rivers surveyed).  This ranking was based on the presence of salmonids, 
a low threatened or rare species score and above average and high 
scores for spawning areas and taxonomic richness respectively.   
 
Langlands & Elley (2000) reported that the active braids of the 
Waimakariri River from the proposed abstraction point to Brooklands 
Lagoon provide habitat for river resident and sea run adult brown trout 
habitat (Figs. 3.1 and 3.2).  The active braids of the Waimakariri River 
adjacent and down gradient of the proposed irrigation area were not 
classified by Langlands & Elley (2000) as spawning habitat for river 
resident and sea run brown trout (Figs. 3.3 and 3.4).   
 
The fish community of the active braids of the Waimakariri River are 
characterised by moderate diversity of native and introduced fish, 
including two species with a threatened status: longfin eels (gradual 
decline) and lamprey (sparse).   
 
 

3.4.3 Seeps, Springs and Wetlands 

The NZFFD records presented in Table 3.1 shows that a total of 
25 species have been recorded from surveys undertaken within the 
seeps, springs and wetlands of the Waimakariri River.  The fish 
community of seeps, springs and wetlands is characterised by high native 
fish community diversity and includes three species with a threat status: 
Canterbury mudfish (nationally endangered), lamprey (sparse) and longfin 
eel (gradual decline).  The fish community of the Waimakariri River seeps, 
springs and wetlands are therefore regarded as having high sports fish, 
native fish and fish conservation values  
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Table 3.1: Fish species recorded from the Waimakariri River. 

Scientific name Common name Threat 
class1 

Life 
history2 

Active 
braids 

Seeps / 
springs / 
wetlands 

Native Species      
Aldrichetta forsteri Yelloweyed mullet     
Mugil sp. Unidentified mullet     
Anguilla australis Shortfin eel  D   
Anguilla dieffenbachii Longfin eel GD D   
Cheimarrichthys fosteri Torrentfish  D   
Galaxias brevipinnis Koaro  D   
Galaxias maculatus Inanga  D   
Galaxias paucispondylus Alpine galaxias     
Galaxias vulgaris Canterbury galaxias     
Geotria australis Lamprey S D   
Gobiomorphus breviceps Upland bully    KML  
Gobiomorphus cotidianus Common bully  D  KML  
Gobiomorphus gobioides Giant bully  D   
Gobiomorphus hubbsi Bluegill bully  D  KML  
Neochanna burrowsius Canterbury mudfish NE, RR*    
Retropinna retropinna Common smelt  D   
Rhombosolea retiaria Black flounder  D   
Stokellia anisodon Stokells smelt  D   
Introduced Species      
Crassius auratus Goldfish     
Oncorhynchus mykiss Rainbow trout    KML  
Oncorhynchus tshawytscha Chinook salmon     
Perca fluviatilis Perch     
Salmo trutta Brown trout     
Salmo sp. Unid salmonid     
Scardinius erythrophthalmus Rudd     
Tinca tinca Tench     
Number of species    18 25 

Note:  = NZFFD records; KML = Kingett Mitchell 2005 survey. 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002).  RR* = regionally rare (Lavender 2001). 
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 
 

3.4.4 Upland Tributaries 

The Kowai River is the only named upland or foothills-fed tributary of the 
Waimakariri River potentially affected by the CPWS.  The Kowai River 
enters the Waimakariri River approximately 8 km upstream of the gorge 
bridge, and is immediately downstream of the proposed intake for the 
Waianiwaniwa reservoir (see Section 6 for a description of the scheme).  
The Kowai is a highly disturbed river, with high flood frequency and a 
mobile gravel bed.  Fish recorded from the Kowai River include 
Canterbury galaxias, koaro, longfin eels, upland bullies, and brown trout 
(NZFFD records).  The Kowai River also supports some spawning habitat 
for Chinook salmon (Langlands & Elley 2000). 
 
A small spring-fed unnamed stream enters the Waimakariri River 
immediately upstream of the Kowai River, which is known locally as 
Hacketts Creek.  The proposed Waianiwaniwa reservoir intake from the 
Waimakariri River is in the vicinity of Hacketts Creek (see Section 6 for 
CPWS description).  Fish species recorded from Hacketts Creek (NZFFD 
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records) include: longfin and shortfin eels (abundant), lamprey (common); 
upland bullies and Chinook salmon (occasional).  Stream enhancement 
work was undertaken in Hacketts Creek by the Salmon Anglers 
Association and Stream Help, including planting of salmon ova, in 
recognition of its high potential for salmon and trout spawning habitat 
(Langlands & Elley 2000).  Thus, Hacketts Creek is regarded as having 
high sports fish values, due to the presence of restored salmonid 
spawning habitat.  
 
 

3.5 Rakaia River 

3.5.1 Introduction 

The Rakaia River is the second largest braided river in New Zealand, and 
the largest braided river without flow regulation.  Like the Waimakariri the 
Rakaia River provides a variety of instream habitat conditions between the 
proposed take and the sea.  The following description focuses on 
describing the fish species that have been recorded from active braids 
and seeps, springs wetlands in the section of the Rakaia River.  Table 3.2 
lists the fish species that have been recorded from the Rakaia River 
catchment. 
 
 
Table 3.2: Fish species recorded from the Rakaia River catchment. 

Scientific name Common name Threat 
class1 

Life 
history2 

Active 
braids 

Seeps / springs 
/ wetlands 

Native Species      
Aldrichetta forsteri Yelloweyed mullet     
Anguilla australis Shortfin eel  D   
Anguilla dieffenbachii Longfin eel GD D  KML  
Cheimarrichthys fosteri Torrentfish  D  KML  
Galaxias brevipinnis Koaro  D   
Galaxias maculatus Inanga  D   
Galaxias paucispondylus Alpine galaxias     
Galaxias prognathus Upland longjaw galaxias S, RR*    
Geotria australis Lamprey S D   
Gobiomorphus breviceps Upland bully    KML  
Gobiomorphus cotidianus Common bully  D   
Gobiomorphus gobioides Giant bully  D   
Gobiomorphus hubbsi Bluegill bully  D   
Gobiomorphus huttoni Redfin bully RR* D   
Retropinna retropinna Common smelt  D   
Rhombosolea retiaria Black flounder  D   
Stokellia anisodon Stokells smelt  D   
Introduced Species      
Oncorhynchus mykiss Rainbow trout     
Oncorhynchus tshawytscha Chinook salmon     
Perca fluviatilis Perch     
Salmo trutta Brown trout     
Salmo sp. Unid salmonid    + 
Salvelinus fontinalis Brook char     
Number of species    15 21 

Note:  = NZFFD records; KML = Kingett Mitchell (2005) survey. 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002).  RR* = regionally rare (Lavender 2001).   
 2 Life history in this case refers to whether the fish species is diadromous (D). 
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3.5.2 Active Braids 

The NZFFD records presented in Table 3.2 shows that a total of 
15 species have been recorded from surveys undertaken within the active 
braids of the Rakaia River.   
 
Side braids provide habitat conditions (depth, substrate and velocity) that 
tend to favour a wider range of species than exists in the more highly 
disturbed minor and major braids (Glova & Duncan 1985).   
 
Lavender (2001) ranked the fish community values of the Rakaia River in 
the second highest category (good) (out of 4 categories) (overall score 11 
in a range of values from 4 – 14 for all Canterbury streams and rivers for 
which NZFFD data exists).  This ranking was based on the presence of 
salmonids, and above average scores for threatened or rare species and 
spawning area and high taxonomic richness.   
 
Langlands & Elley (2000) reported that the active braids of the Rakaia 
River (that are potentially affected from the proposed scheme) provide 
habitat for river resident and sea run adult brown trout as well as 
spawning habitat for river resident and sea run brown trout (Figs. 3.1 
and 3.4).  
 
Based on the findings of Glova & Duncan (1985), Lavender (2001) and 
Langlands & Elley (2000) the fish community of the active braids of the 
Rakaia River are characterised by moderate native and introduced fish 
diversity that include three species with a threatened species 
classification: longfin eels (gradual decline), upland longjaw galaxiids 
(sparse) and lamprey (sparse).  The fish community of the active braids of 
the Rakaia River are therefore regarded as having high sports fish, and 
moderate native fish and fish conservation values.   
 
 

3.5.3 Seeps, Springs and Wetlands 

The NZFFD records presented in Table 3.2 shows that a total of 21 
species have been recorded from surveys undertaken within the seeps, 
springs and wetlands of the Rakaia River.  The fish community of seeps, 
springs and wetlands is characterised by high native fish community 
diversity and includes three species with a threat status: longfin eel 
(gradual decline), upland longjaw galaxids (sparse) and redfin bully 
(regionally rare).  The fish community of the Rakaia River seeps, springs 
and wetlands is characterised by a large number of introduced species 
including rainbow trout, chinook salmon and brown trout.  The fish 
community of the Rakaia River seeps, springs and wetlands are therefore 
regarded as having high sports fish, native fish and fish conservation 
values.   
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3.6 Waianiwaniwa River Valley 

3.6.1 Introduction 

The Waianiwaniwa River Valley rises in pasture dominated foothills and 
flows through some gullies dominated by broom (Tipler et al. 2002).  The 
river takes on a meandering form in the lower valley floor before flowing 
onto the Canterbury Plains.  The Waianiwaniwa River and its tributaries 
provide a variety of instream habitat types (pools, runs and riffles) and 
conditions from moderately to highly modified.  The lower Waianiwaniwa 
River (downstream of SH77) only provides surface water habitat at times 
of flood (Hardy & Taylor 1989).   
 
The following section describes the fish species that have been recorded 
in the Waianiwaniwa River and its tributaries, and is based on published 
data and field surveys undertaken in July 2005.   
 
 

3.6.2 Fish Community 

Table 3.3 lists the fish species that are recorded from the Waianiwaniwa 
River catchment. 
 
 
Table 3.3: Fish species recorded from the Waianiwaniwa River and 

tributaries. 
Scientific name Common name Threat class1 Life history2 Waianiwaniwa 

River 
Native Species     
Anguilla australis Shortfin eel  D  
Anguilla dieffenbachii Longfin eel GD D  
Galaxias vulgaris Canterbury galaxias   KML NIWA 
Gobiomorphus 
breviceps Upland bully 

   KML NIWA 

Neochanna burrowsius Canterbury mudfish NE, RR*   KML NIWA 
Number of species    5 

Note:  = NZFFD records; KML = Kingett Mitchell (2005) survey; NIWA = NIWA (2002) survey.  
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

(2002).  RR* = regionally rare (Lavender 2001).   
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 
 
Fig. 3.6 shows the fish species recorded throughout the Waianiwaniwa 
River catchment.  The most significant fish species, in terms of its threat 
category is Canterbury mudfish which is categorised as ‘nationally 
endangered’ by Hitchmough (2002) and ‘regionally rare’ by Lavender 
(2001).  Canterbury mudfish are widespread within the Waianiwaniwa 
River and the population appears to be significant in terms of the overall 
population of mudfish within Canterbury.   
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Lavender (2001) ranked the fish community values of the Waianiwaniwa 
River in the second highest category (fair) (out of 4 categories) (overall 
score 8 in a range of values from 4 – 14 for all Canterbury streams and 
rivers for which NZFFD data exists).  This ranking was based on the 
absence of salmonids from most of the catchment, an average threatened 
or rare species and spawning area score and a low taxonomic richness 
score.   
 
Langlands & Elley (2000) reported that the Waianiwaniwa River does not 
provide habitat for river resident and sea run adult brown trout or 
spawning habitat for river resident and sea run brown trout (Figs. 3.1 
and 3.4).  
 
Based on the presence of Canterbury mudfish and the lack of brown trout 
the upper Waianiwaniwa River is regarded as having high fish 
conservation values, low native fish diversity values and no sports fish 
values.   
 
 

3.7 Irrigation Area Water Races, Streams and Wetlands 

3.7.1 Introduction 

The irrigation area has a variety of water body types including: 

• Hill fed rivers (upper Selwyn River and tributaries). 

• Seeps, springs and wetlands. 

• Stock water races.   
 
The following section describes the fish community recorded in each of 
these water bodies.   
 
 

3.7.2 Selwyn River and Tributaries 

The upper Selwyn River and its tributaries (Hawkins, Glendore, Wairiri 
and Hororata Rivers) drain a highly modified agricultural catchment.  
Flood protection works and ground water abstraction has further modified 
instream habitat conditions for fish within these parts of the upper Selwyn 
River and its tributaries.  The following section describes the fish values of 
the Selwyn River and its tributaries within the irrigation area. 
 
 
Selwyn River Mainstem 
 
The mainstem of the Selwyn River within the irrigation area is typically dry 
in the ISA except during periods of heavy rainfall.  As a result the Selwyn 
River within the irrigation area provides flowing surface water habitat for 
fish for relatively short periods of the year.   
 
The mainstem of the Selwyn River does provide some ephemeral surface 
water habitat for fish between freshes.  This ephemeral habitat may be 
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able to be exploited by some fish species (e.g., Canterbury galaxias, 
Canterbury mudfish) that are adapted to this sort of environment.  Eels 
survive in deeper ephemeral pools for some time between freshes (Hardy 
& Taylor 1989).  The extent of hyporheic habitat and use by fish species is 
currently unknown.  Davey et al. (2005) recently described the responses 
of Canterbury galaxias and upland bully to intermittent flow in the Selwyn 
River.  The preliminary findings of this work indicate that Canterbury 
galaxias are able to withstand some periods without flow by burrowing into 
the substrate or moving upstream or downstream to areas of permanent 
flow.   
 
Seven fish species have been recorded in the main stem of the Selwyn 
River including longfin eel, brown trout and Canterbury mudfish 
(Table 3.4).   
 
Lavender (2001) ranked the fish community values of the Selwyn River in 
the lowest category (poor) (out of 4 categories) (overall score 5 in a range 
of values from 4 – 14 for all Canterbury streams and rivers for which 
NZFFD data exists).  This ranking was based on the presence of 
salmonids, a low threatened or rare species score and an average 
spawning area score.   
 
 
Table 3.4: Fish species recorded from the Selwyn River catchment 

within the irrigation area. 
Scientific name Common name Threat 

class1 
Life 

history2 
Selwyn Hawkins Glendore / 

Wairiri 
Hororata 

Native Species        
Anguilla australis Shortfin eel  D KML    KML 

Anguilla dieffenbachii Longfin eel GD D KML   KML, 
NIWA  KML 

Galaxias vulgaris Canterbury galaxias    KML   KML  KML 

Gobiomorphus breviceps Upland bully    KML   KML, 
NIWA  KML 

Gobiomorphus cotidianus Common bully  D KML    

Neochanna burrowsius Canterbury mudfish NE, 
RR*  KML  KML,  

NIWA  

Gobiomorphus sp. Unid bully      + 
Introduced Species        
Salmo trutta Brown trout    KML    KML 
Number of species    7 4 4 6 

Note:  = NZFFD records; KML = Kingett Mitchell (2005) survey. 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; RR* = regionally rare.  
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 
 
Langlands & Elley (2000) reported that the mainstem of the Selwyn River 
provides habitat for river resident adult brown trout throughout and 
upstream of the ISA (Fig. 3.5).  The upper mainstem of the Selwyn River 
also provides river resident brown trout spawning upstream of Coalgate 
(Langlands & Elley 2000) and adult sea run brown trout habitat 
downstream of Coalgate.   
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In summary the Selwyn River fish community values within the ISA are 
characterised by low native fish community values, moderate – high fish 
conservation values due to the presence of Canterbury mudfish and low 
sports fish values due to lack of permanent flow and connection between 
the permanently flowing upper and lower reaches.   
 
 
Hawkins River Mainstem 
 
The Hawkins River is a cobble dominated river with riffle, run and pool 
habitat.  Like many hill-fed Canterbury rivers, the Hawkins as perennial 
flow in its upper reaches, but loses flow to groundwater as it traverses the 
permeable plains, and is typically dry in summer from around 
Auchenflower Road to its confluence with the Selwyn River.  The lower 
Hawkins River therefore only provides surface water habitat for fish at 
times of flood (Hardy & Taylor 1989).  Four fish species have been 
recorded in the Hawkins River including brown trout and longfin eels 
(Table 3.4).  The abundance of the eel population in the Hawkins River is 
strongly influenced by the ephemeral nature of the flow (Hardy & Taylor 
1989), and the majority of trout records are from the reaches with more 
permanent flow upstream of Darfield. 
 
Lavender (2001) ranked the fish community values of the Hawkins River 
in the lowest category (poor) (out of 4 categories) (overall score 5 in a 
range of values from 4 – 14 for all Canterbury streams and rivers for 
which NZFFD data exists).  This ranking was based on the presence of 
salmonids, a low threatened or rare species and spawning area score and 
average taxonomic richness score.   
 
Langlands & Elley (2000) reported that the whole of the main stem of the 
Hawkins River provides habitat for river resident adult brown trout but not 
sea run adult brown trout habitat or spawning habitat for river resident or 
sea run brown trout (Figs. 3.1 – 3.4).   
 
In summary the Hawkins River fish community values within the ISA are 
characterised by low native fish community values, low fish conservation 
values due to the absence of Canterbury mudfish and low sports fish 
values due to the ephemeral nature of the flow.   
 
 
Mainstem of the Glendore and Wairiri Streams 
 
The Glendore and Wairiri Streams are cobble dominated with riffle, run 
and pool habitat.  The fish community values of the Glendore and Wairiri 
Streams are characterised by low native fish community values 
(Table 3.4), high fish conservation values due to the presence of 
Canterbury mudfish and low sports fish values due to lack of permanent 
flow and connection between the permanently flowing upper and lower 
reaches (Fig. 3.1 – 3.4).   
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Hororata River Mainstem 
 
The Hororata River and its major tributaries (Mounseys and Cordys 
Stream) is a cobble dominated river with riffle, run and pool habitat.  
Taylor (1996) reported that the habitat values of the Hororata River are 
diminished by the ephemeral nature of its flow and through water 
abstraction.   
 
Six fish species have been recorded in the mainstem of the Hororata, 
including brown trout and longfin eel (Table 3.4).   
 
Lavender (2001) ranked the fish community values of the Hororata River 
in the second highest category (fair) (out of 4 categories) (overall score 7 
in a range of values from 4 – 14 for all Canterbury streams and rivers for 
which NZFFD data exists).  This ranking was based on the presence of 
salmonids, an above average threatened or rare species score, an 
average spawning area score and a low taxonomic richness score.   
 
Langlands & Elley (2000) reported that the main stem of the Hororata 
River provides habitat for river resident adult brown trout but not sea run 
adult brown trout habitat or spawning habitat for river resident or sea run 
brown trout as far upstream as SH 77 (Figs. 3.1 – 3.4).   
 
In summary, the fish community values of the Hororata River mainstem 
are characterised by low native fish community values (Table 3.4), low 
fish conservation values and low sports fish values due to the ephemeral 
nature of the habitat.  It should however be noted that Canterbury mudfish 
are widespread amongst springfed tributaries and ponds of the Hororata 
River catchment, giving the catchment as a whole a high conservation 
value. 
 
 

3.7.3 Seeps, Springs and Wetlands 

Six fish species have been recorded in the seeps, springs and wetlands 
with the Selwyn River catchment within the irrigation area including longfin 
eel and Canterbury mudfish (Table 3.5).   
 
Canterbury mudfish have the highest conservation value of species 
recorded within seeps, springs and wetlands within the irrigation area.  
Fig. 3.7 shows the distribution of Canterbury mudfish within and down 
gradient of the irrigation area.  Fig. 3.7 shows that Canterbury mudfish 
have been recorded extensively within the Selwyn River catchment within 
the Waianiwaniwa River valley and the irrigation area.   
 
The seeps, springs and wetlands within the ISA are regarded as having 
moderate – high fish conservation values (depending on the presence of 
Canterbury mudfish), low fish community values and low sports fish 
values.   
 
 
 



 23 
 

URSNZCHC004.Fish & Rec.Sept06.doc 
 

Table 3.5: Fish species recorded from wetlands, springs and seeps 
within the irrigation area. 

Scientific name Common name Threat 
class1 

Life history2 Wetland / 
seeps / 

springs3 
Native Species     
Anguilla australis Shortfin eel  D  
Anguilla sp. Unidentified eel  D + KML 
Gobiomorphus breviceps Upland bully    
Neochanna burrowsius Canterbury mudfish NE, RR*   
Introduced Species     
Crassius auratus Goldfish    
Salvelinus fontinalis Brook char    
Number of species    5 

Note:  = NZFFD records; KML = Kingett Mitchell (2005) survey. 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002). RR* = regionally rare (Lavender 2001).   
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 3  This includes unnamed pond, wetland, Selwyn River oxbow. 
 
 

3.7.4 Stockwater Races 

The irrigation area includes part or all of the following Selwyn District 
Council operated stock water race systems: 

• Paparua (43,000 ha area between the Waimakariri River, Sandy 
Knolls Road, Burnham and Christchurch City). 

• Malvern (47,500 ha area between the Waimakariri River, Selwyn 
River, Springfield and the western boundary of the Paparua 
scheme). 

• Selwyn (4,500 ha area between the Selwyn and Hororata Rivers).   
 
Stock water races are artificial water courses that provide generally 
shallow (<0.5 m) and uniform water depth, velocity and substrate 
conditions that are often considered to be poor habitat for fish species.  
However, water races can provide significant habitat for juvenile brown 
trout.  Furthemore, the water race network does have some small but 
significant wetland areas associated with it (Kingett Mitchell 2006e).  
These wetlands provide some additional instream habitat values, 
particularly for Canterbury Mudfish over and above the instream habitat 
values of the water race network itself.  Fish species that are listed in the 
NZFFD and other references for the stock water race network within the 
irrigation area are presented in Table 3.6.   
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substrate, pool habitat and an abundance of channel shading.  Five fish 
species have been recorded from Irwell River including brown trout and 
longfin eels (Table 3.7).  The Irwell River is regarded as having low fish 
community and fish conservation values and low – moderate brown trout 
values (Figs. 3.1 – 3.4) (Taylor unpub. data 2005).   
 
 
Wood Creek 
 
Kingett Mitchell (2006a) reported that Wood Creek was characterised by 
poor instream habitat quality including a high percentage cover of silt/mud 
and low degree of channel shading and instream habitat diversity.  Two 
fish species have been recorded from Wood Creek (Table 3.7).  There are 
no records of brown trout from Wood Creek.  Wood Creek is regarded as 
having low fish community, fish conservation values and brown trout 
values (Figs. 3.1 – 3.4) (Taylor unpub. data 2005).   
 
 
Boggy Creek 
 
Kingett Mitchell (2006a) reported that Boggy Creek contained good 
instream habitat with key characteristics including gravel dominated 
substrate, diverse habitat types (riffles, runs and pools) and an abundance 
of channel shading.  Nine fish species have been recorded from Boggy 
Creek including brown trout (Table 3.7).  Boggy Creek is regarded as 
having low fish community, low fish conservation values and moderate – 
high brown trout values (Figs. 3.1 – 3.4) based on the recent high use by 
brown trout for spawning (Taylor, unpub. data 2005).  The lower reaches 
of Boggy Creek are the subject of a Fish and Game stream enhancement 
project. 
 
 
Waikewai Creek 
 
Kingett Mitchell (2006a) reported that Waikewai Creek contained poor-
good instream habitat with key characteristics including silt/mud 
dominated substrate, moderate diversity of habitat types (riffles and runs) 
and moderate-high degree of channel shading.  Nine fish species have 
been recorded from Waikewai Creek including longfin eel, brown trout and 
chinook salmon (Table 3.7).  Langlands & Elley (2000) reported that 
Waikewai Creek provides river resident adult brown trout and spawning 
habitat between Lake Ellesmere and Dip Road (Figs. 3.1 – 3.4).  The 
lower reaches of Waikewai Creek (near the lake) contain the only 
confirmed inanga spawning site in the Ellesmere catchment (Taylor 1996).  
Waikewai Creek is regarded as having moderate fish community values, 
low fish conservation values and low-moderate sports fish values.   
 
 
Hanmer Road Drain 
 
Kingett Mitchell (2006a) reported that the Hanmer Road Drain contained 
good instream habitat with key characteristics including gravel dominated 
substrate, high diversity of habitat types (riffles, runs and pools) and 
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moderate levels of channel shading.  Six fish species have been recorded 
from the Hanmer Road Drain including longfin eel and brown trout 
(Table 3.7).  Langlands & Elley (2000) reported that the Hanmer Road 
Drain provides river resident adult brown trout habitat, river resident brown 
trout spawning and sea run adult brown trout habitat between Lake 
Ellesmere and Leeston Road (Figs. 3.1 – 3.4).  Hanmer Road Drain is 
regarded as having low-moderate fish community values, low fish 
conservation values and high sports fish values based on the recent 
brown trout spawning survey results that showed a significant amount of 
brown trout spawning in the 2005 spawning season (Section 3.3).   
 
 

3.8.3 Wetlands 

There are large number of wetlands and gravel pit lakes down gradient of 
the irrigation area.  Kingett Mitchell (2006c and 2006e) describe the 
aquatic and terrestrial habitat values within these wetlands.  Wetlands and 
gravel pit lakes included in this area are: 

• Gravel pit lakes at Harewood. 

• Lake Ellesmere catchment wetlands. 

 
Table 3.8 lists the fish species that have been recorded from these water 
bodies. 
 
Seven fish species have been recorded from the wetlands and gravel pit 
lakes down gradient of the ISA (Table 3.8).  The fish community of these 
water bodies is characterised by a high proportion of introduced species 
(goldfish, perch, rudd and carp) and low native fish species diversity 
(longfin eel, shortfin eel and common bully).  The wetlands and ponds 
within the lowland area are regarded as having low fish conservation 
values, low native fish community values and moderate coarse fish 
values.   
 
 
Table 3.8: Fish species recorded from lowland and wetlands. 

Scientific name Common name Threat class1 Life history2 Wetlands / 
ponds 

Native Species     
Anguilla australis Shortfin eel  D  KML 
Anguilla dieffenbachii Longfin eel GD D  
Gobiomorphus cotidianus Common bully  D KML 
Introduced Species     
Crassius auratus Goldfish    KML 
Perca fluviatilis Perch    
Scardinius erythrophthalmus Rudd    
Tinca tinca Tench    
Number of species    7 

Note:  = NZFFD records; KML = Kingett Mitchell (2005) survey. 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002). 
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 



 31 
 

URSNZCHC004.Fish & Rec.Sept06.doc Kingett Mitchell Ltd 
 Resource & Environmental Consultants 

 
3.8.4 Coastal Spring Fed Streams 

Spring fed streams that drain to the coast or to the lower Rakaia River 
include: 

• Avon River. 

• Heathcote River. 

• Jollies Brook. 

• Tent Burn. 

• Lee River. 

• Youngs Creek. 

• Cryers Creek. 

• Boat Creek.   
 
Table 3.9 lists the fish species recorded in the coastal spring fed streams 
down gradient of the proposed irrigation area. 
 
 
Avon River 
 
Daly (2004) described the Avon River as highly modified by urbanisation 
and in particular as a result of siltation.  Despite the high level of 
modification the Avon River provides important instream habitat values for 
a wide range of fish species.   
 
Eighteen fish species have been recorded in the Avon River (Table 3.9).  
The fish community within the Avon River is characterised by high native 
and introduced species diversity.   
 
Lavender (2001) ranked the fish community values of the Avon River in 
the second lowest category (fair) (out of 4 categories) (overall score 9 in a 
range of values from 4 – 14 for all Canterbury streams and rivers for 
which NZFFD data exists).  This ranking was based on the presence of 
salmonids, and average or above average threatened or rare species, 
taxonomic richness and spawning area scores.   
 
Langlands & Elley (2000) reported that the entire length of the Avon River 
provides river resident adult brown trout and sea run adult brown trout 
habitat.  The upper half of the Avon River also provides spawning habitat 
for trout (Figs. 3.1 – 3.4).  Taylor & Burrell (2002) reported that there was 
a marked decline in trout redd numbers in the Avon River in July 2002 
compared to a previous survey in 1991.  This decline was attributed at 
least in part to siltation, the presence of weirs and macrophyte growth.   
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Table 3.9: Fish species recorded from coastal spring fed 
tributaries. 

Scientific name Common name Threat 
class1 

Life 
history2 

Heathcote Avon Jollies Tent 
Burn 

Native Species        

Aldrichetta forsteri 
Yelloweyed 
mullet 

      

Anguilla australis Shortfin eel  D   KML  
Anguilla dieffenbachii Longfin eel GD D     
Galaxias fasciatus Banded kokopu  D     
Galaxias maculatus Inanga  D     
Geotria australis Lamprey S D     
Gobiomorphus breviceps Upland bully     KML KML 
Gobiomorphus cotidianus Common bully  D    KML 
Gobiomorphus gobioides Giant bully  D     
Gobiomorphus hubbsi Bluegill bully  D     
Gobiomorphus sp. Unid bully   + +  + KML 
Retropinna retropinna Common smelt  D     
Rhombosolea retiaria Black flounder  D     
Introduced Species        
Crassius auratus Goldfish       

Grahamina sp. 
Estuarine 
triplefin 

      

Oncorhynchus tshawytscha Chinook salmon       
Perca fluviatilis Perch       
Salmo trutta Brown trout     KML  
Scardinius erythrophthalmus Rudd       
Number of species    12 18 5 3 

Note:  = NZFFD records; KML = Kingett Mitchell 2005 survey. 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002). 
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 
 
Taylor (2002) reported that inanga spawning has been identified in 11 
Canterbury catchments.  Of these the Avon River provides one of the 
largest spawning sites for Inanga and significantly enhanced rearing 
habitat in the lower river.   
 
In summary, the Avon River is regarded as having moderate native and 
introduced fish community values, moderate fish conservation values and 
moderate – high sports fish values. 
 
 
Heathcote River 
 
Daly (2004) described the Heathcote Rivers as highly modified by 
urbanisation and in particular as a result of siltation.  Despite the high 
level of modification the Heathcote River supports important fish values.  
Twelve fish species have been recorded in the Heathcote River 
(Table 3.10).  Restored sections of the Heathcote River provide significant 
inanga spawning habitat (Taylor 2002).  The Heathcote River is regarded 
as having low - moderate native and introduced fish community values, 
moderate fish conservation values and moderate – high sports fish values 
Langlands & Elley (2000) and Lavender (2001).   
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Streams South of Lake Ellesmere 
 
Daly (2004) described the waterways south of Lake Ellesmere (Jollies 
Brook, Tent Burn, Lee River, Youngs Creek, Cryers Creek and Boat 
Creek) as meandering with a low degree of naturalness.  Hardy & Taylor 
(1996) reported that the Lee River, Tent Burn and Jollies Brook are spring 
fed streams that flow to the sea via piped outlets.   
 
Of the 6 significant (named) coastal spring fed streams between Lake 
Ellesmere and the Rakaia River records exist for the Tent Burn and Jollies 
Brook.  Five fish species including brown trout and lamprey have been 
recorded in Jollies Brook.  Three fish species, excluding brown trout have 
been recorded in the Tent Burn (Table 3.10).   
 
Langlands & Elley (2000) reported that Jollies Brook provides river 
resident adult brown trout habitat, river resident brown trout spawning and 
sea run adult brown trout habitat between Lake Ellesmere and Cryers 
Road (Figs. 3.1 – 3.4).  Despite a lack of records of brown trout in the 
Tent Burn and the Lee River, these water ways are considered to be adult 
brown trout and spawning habitat (Langlands & Elley 2000).  Youngs 
Creek is also regarded as providing adult brown trout habitat in the lower 
2 km of the stream.   
 
Overall, the coastal springfed streams are regarded as having low native 
fish community values, low fish conservation values and low – moderate 
sports fish values depending on the extent of brown trout spawning that 
occurs (see Section 3.3).   
 
 

3.8.5 Lower Waimakarirri River Spring fed Tributaries 

Table 3.10 lists the fish species recorded in the significant spring fed 
tributaries of the Waimakariri River that are down gradient of the ISA. 
 
Eleven fish species have been recorded in the Styx River including brown 
trout.  The fish community of the Styx River is characterised by moderate 
native fish species diversity and low introduced fish species diversity 
(Table 3.10).  The Styx River fish community includes longfin eel (gradual 
decline), lampey (sparse) and redfin bully (reportedly rare).  Langlands & 
Elley (2000) reported that the Styx River provides river resident adult 
brown trout habitat, river resident brown trout spawning and sea run adult 
brown trout habitat (Figs. 3.1 – 3.4).   
 
Fourteen fish species have been recorded in Otukaikino Creek including 
brown trout, rainbow trout and chinook salmon.  The fish community of 
Otukaikino Creek is characterised by moderate – high native fish species 
diversity and moderate introduced fish species diversity (Table 3.10).  
Langlands & Elley (2000) reported that Otukaikino Creek provides river 
resident adult brown trout habitat, river resident brown trout spawning and 
sea run adult brown trout habitat (Figs. 3.1 – 3.4).   
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Table 3.10: Fish species listed in the NZFFD as being recorded 

from the Styx River and Otukaikino Creek. 
Scientific name Common name Threat 

class1 
Life 

history2 
Styx River Otukaikino 

Creek 
Native Species      
Aldrichetta forsteri Yelloweyed mullet     
Anguilla australis Shortfin eel  D   
Anguilla dieffenbachii Longfin eel GD D   
Galaxias maculatus Inanga  D   
Galaxias vulgaris Canterbury galaxias     
Geotria australis Lamprey S D   
Gobiomorphus breviceps Upland bully     
Gobiomorphus cotidianus Common bully  D   
Gobiomorphus gobioides Giant bully  D   
Gobiomorphus huttoni Redfin bully RR* D   
Retropinna retropinna Common smelt  D   
Rhombosolea retiaria Black flounder  D   
Introduced Species      
Oncorhynchus mykiss Rainbow trout     
Oncorhynchus tshawytscha Chinook salmon     
Salmo trutta Brown trout     
Number of species    11 14 

Note:  = Fish species listed in NZFFD. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002).  RR* = regionally rare (ECan 2001). 
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 
 

3.8.6 Lower Rakaia River Spring Fed Tributaries 

Any spring fed tributaries that drain into the true left bank of the Rakaia 
River are all unnamed and no fish survey records exist for these water 
bodies.  The fish values of any lower Rakaia River spring fed tributaries 
are expected to be similar to those upstream and described in Digby 
(1999) and for the lower Waimakariri River spring fed tributaries described 
previously.   
 
 

3.9 Coastal Lagoons and Estuaries 

A majority of the surface water bodies and groundwater discharge to one 
of the two major river mouth lagoons (Brooklands / Waimakairiri and 
Rakaia) coastal lagoons (Coopers Lagoon and Lake Ellesmere) or the 
Avon / Heathcote Estuary.  The following section describes the fish 
community within each of these water bodies.   
 
 

3.9.1 Lake Ellesmere/Te Waihora 

Lake Ellesmere is a large (ca 181 km2), shallow (average depth 2.1 m), 
wind swept coastal lagoon that supports a highly diverse and abundant 
fish community.  Table 3.11 lists the fish species that have been recorded 
in Lake Ellesmere.   
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Table 3.11: Fish species recorded from Lake Ellesmere. 
Scientific name Common name Threat class1 Life history2 Ellesmere 
Native Species     
Anguilla australis Shortfin eel  D  
Anguilla dieffenbachii Longfin eel GD D  
Anguilla sp. Unidentified eel  D + 
Cheimarrichthys fosteri Torrentfish  D  
Galaxias maculatus Inanga  D  
Geotria australis Lamprey S D  
Gobiomorphus cotidianus Common bully  D  
Gobiomorphus gobioides Giant bully  D  
Retropinna retropinna Common smelt  D  
Marine Species     
Aldrichetta forsteri Yellow eyed mullet    
Arripis trutta Kahawai    
Peltorpampus novaezeelandiae Common sole    
Sprattus antipodum Sprat    
Merluccius australis Hake    
Crapataalus novaezelandie Star gazer    
Gonorhynchus gonorhynchus Sand eel    
Pseudophycis bacchus Red cod    
Mustelus antarcticus Rig    
Callorhychus milii Elephant fish    
Sqalus acanthias  Spiny dogfish    
Rajaraja nasuta Skate    
Cetorhinus maximus Basking shark    
Mola mola Sunfish    
Contusus richei Globefish    
Pseudolabrus celidotus Spotty    
Rhombosolea tapirina Greenback flounder    
Rhombosolea plebeia Sand flounder    
Rhombosolea  Yellow eyed flounder    
Rhombosolea retiaria Black flounder    
Introduced Species     
Crassius auratus Goldfish    
Oncorhynchus tshawytscha Chinook salmon  D  
Perca fluviatilis Perch    
Salmo trutta Brown trout  D  
Salmo sp. Unid salmonid  D + 
Scardinius erythrophthalmus Rudd    
Number of species    33 

Note:  = Fish species listed in NZFFD and Taylor (1996). 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002). RR* = regionally rare. 
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 
 
The diversity and abundance of the fish community means that all habitat 
types within the lake are likely to be utilised.  However the distribution of 
different fish species within Lake Ellesmere is not well known 
(Taylor 1996).  Perhaps not surprisingly the diversity of marine species 
appears to be greater in the deeper portion of the lake near the outlet at 
Taumutu.  Brown trout and eels have been reported to be more abundant 
near the mouth of the Selwyn River (Gorman 1962, cited in Taylor 1996), 
while flounder are more abundant around the periphery of the lake (Hardy 
& Taylor 1989). 
 
Over half (20) of the 33 recorded species found within the lake are marine 
species.  The lake provides a range of habitat types for the pelagic and 
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benthic marine and diadromous fish that live in the lake.  Common smelt 
for example generally inhabit the pelagic open water areas while eels tend 
to inhabit the benthic littoral areas where there is plenty of cover such as 
raupo and weed beds. 
 
The lake supports longfin eel which are classified as in ‘general decline’ 
and lamprey which are classified as ‘sparse’ by Hitchmough (2002).   
 
The Lake Ellesmere fish values are characterised by high native fish and 
marine fish community values, low – moderate sports fish values, a highly 
valued shortfin eel population and low-moderate fish conservation values. 
 
 

3.9.2 Coopers Lagoon 

Taylor (1996) reported that Coopers Lagoon (between Lake Ellesmere 
and the Rakaia River) is a shallow lagoon of some 10 ha that is thought to 
have a different salinity to Lake Ellesmere.  Table 3.12 lists the fish 
species that have been recorded from Coopers Lagoon.   
 
Lavender (2001) ranked the fish community values of Coopers Lagoon in 
the second lowest category (fair) (out of 4 categories) (overall score 7 in a 
range of values from 4 – 14 for all Canterbury streams and rivers for 
which NZFFD data exists).  This ranking was based on the presence of 
salmonids, average threatened or rare species and taxonomic richness 
scores and an above average spawning area score.   
 
 
Table 3.12: Fish species recorded from Coopers Lagoon. 

Scientific name Common name Threat class1 Life history2 Coopers 
Native Species     
Anguilla australis Shortfin eel    
Anguilla dieffenbachii Longfin eel GD D  
Anguilla sp. Unidentified eel   + KML 
Gobiomorphus breviceps Upland bully    KML 
Gobiomorphus cotidianus Common bully  D  
Gobiomorphus gobioides Giant bully  D  
Introduced Species     
Salmo trutta Brown trout    
Salmo sp. Unid salmonid   + 
Number of species    6 

Note:  = NZFFD records; KML = Kingett Mitchell 2005 survey. 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002). 
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 
 
Based on the NZFFD, Coopers Lagoon appears to support a less diverse 
fish community than Lake Ellesmere.  There are records of 6 fish species 
for Coopers Lagoon including brown trout.  Coopers Lagoon supports 
longfin eel which are classified as in ‘general decline’ by Hitchmough 
(2002).  Langlands & Elley (2000) reported that Coopers Lagoon provides 
sea run adult brown trout habitat (Figs. 3.1 – 3.4).   
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The fish values of Coopers Lagoon are characterised by low native fish 
community, and fish conservation, marine fish community and sports fish 
values and a shortfin eel population of unknown value.   
 
 

3.9.3 Brooklands Lagoon (Waimakairiri River Mouth) 

Brooklands Lagoon provides significant and highly valued habitat for a 
range of fish species.  Thirteen fish species have been recorded from the 
Brooklands Lagoon (Table 3.13) including longfin eel that is classified by 
Hitchmough (2002) as in ‘gradual decline’.   
 
 
Table 3.13: Fish species listed in the NZFFD as being recorded 

from the Brooklands Lagoon. 

Scientific name Common name Threat class1 Life history2 Brooklands Lagoon 
Native Species     
Aldrichetta forsteri Yelloweyed mullet    
Anguilla australis Shortfin eel  D  
Anguilla dieffenbachii Longfin eel GD D  
Cheimarrichthys fosteri Torrentfish  D  
Galaxias maculatus Inanga  D  
Gobiomorphus cotidianus Common bully  D  
Gobiomorphus gobioides Giant bully  D  
Gobiomorphus hubbsi Bluegill bully  D  
Retropinna retropinna Common smelt  D  
Rhombosolea retiaria Black flounder  D  
Stokellia anisodon Stokells smelt  D  
Introduced Species     
Oncorhynchus tshawytscha Chinook salmon  D  
Salmo trutta Brown trout  D  
Number of species    13 

Note:  = Fish species recorded in NZFFD. 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002). 
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 
 
The fish values of Brooklands Lagoon are characterised by moderate 
native fish community, low fish conservation and high sports fish values 
Lavender (2001) and Langlands & Elley (2000).   
 
 

3.9.4 Rakaia River Mouth Lagoon 

The Rakaia River Lagoon provides significant and highly valued habitat 
for a range of fish species.  Thirteen fish species have been recorded 
from the Rakaia River Mouth Lagoon (Table 3.14) including longfin eel 
that is classified by Hitchmough (2002) as been in gradual decline.   
 
The fish values of Rakaia River Mouth Lagoon are characterised by 
moderate native fish community, low fish conservation and high sports 
fish values Langlands & Elley (2000).   
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Table 3.14: Fish species listed in the NZFFD as being recorded 
from the Rakaia River Mouth Lagoon. 

Scientific name Common name Threat class1 Life history2 Rakaia 
Lagoon 

Native Species     
Aldrichetta forsteri Yelloweyed mullet    
Anguilla australis Shortfin eel  D  
Anguilla dieffenbachii Longfin eel GD D  
Cheimarrichthys fosteri Torrentfish  D  
Galaxias maculatus Inanga  D  
Gobiomorphus cotidianus Common bully  D  
Gobiomorphus gobioides Giant bully  D  
Gobiomorphus sp. Unid bully   + 
Retropinna retropinna Common smelt  D  
Rhombosolea retiaria Black flounder  D  
Stokellia anisodon Stokells smelt  D  
Introduced Species     
Oncorhynchus tshawytscha Chinook salmon  D  
Perca fluviatilis Perch    
Salmo trutta Brown trout  D  
Number of species    13 

Note:  = Fish species recorded in NZFFD. 
 + = unidentified species are not included in the species count. 
 1 Threat Class: NE = nationally endangered; GD = gradual decline; S = sparse (Hitchmough 

2002). 
 2 Life history in this case refers to whether the fish species is diadromous (D). 
 
 

3.10 Summary 

Fish values vary considerably within the PEA and reflect the distance of 
water bodies from the sea and differences in instream habitat quality and 
quantity, riparian habitat quality and water quality in water bodies within 
and downgradient of the ISA.  
 
Fish conservation values are highest in the intermittent water bodies 
within the ISA (Selwyn, Hororata, Hawkins and Waianiwaniwa River), 
where Canterbury mudfish are widespread.  The presence of Canterbury 
mudfish in these areas reflects the lack of predators (particularly eels and 
trout), due to a lack of permanent water and intermittent connection 
between water bodies.  The Waimakariri and Rakaia Rivers, and lowland 
water bodies have comparatively lower fish conservation values, due to 
the presence of predators (especially trout and salmon).  In addition, 
numerous lowland streams have modified, and in some cases degraded, 
instream and riparian habitat and poor water quality.   
 
Five fish species (longfin and shortfin eel, Canterbury galaxias, upland 
bully and Canterbury mudfish) have been recorded from the 
Waianiwaniwa River.  The most significant of these, in terms of its 
conservation status is Canterbury mudfish, which is nationally endangered 
and regionally rare. 
 
The greatest diversity and abundance of fish occurs in coastal spring-fed 
streams, Lake Ellesmere and the lower reaches and seeps, springs and 
wetlands of the Rakaia and Waimakariri Rivers.  Water races within the 
ISA support a fish community with limited diversity, but one which includes 
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occasional Canterbury mudfish that exist within partially connected 
wetlands close to the water race network.  The diversity of fish 
communities that exist within Lake Ellesmere tributaries varies 
considerably; the lower Selwyn and Halswell Rivers have the greatest 
number of species recorded (11) and Wood Creek has the lowest (2).   
 
A recent survey of salmonid distribution found that adult brown trout 
habitat exists in a large proportion of water bodies within the PEA.  Brown 
trout habitat in waterbodies within the ISA is somewhat limited due to the 
ephemeral nature of most of these waterbodies.  Of the Lake Ellesmere 
tributaries, the lower Selwyn River, Silverstream, Boggy Creek, Doyleston 
Drain and Hanmer Road Drain were the most heavily used for spawning 
by brown trout in the most recent spawning season.   
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4. Fishery Values 
4.1 Introduction 

The CPWS has the potential to affect fisheries in the following water 
bodies: 

• Waimakariri River. 

• Rakaia River. 

• Waianiwaniwa Valley. 

• Irrigation area water races, streams and wetlands. 

• Lowland water races, streams and wetlands. 

• Lagoons and Estuaries.   
 
These water bodies support some or all of the following fisheries: 

• Salmon. 

• Sea run brown trout. 

• River resident brown trout. 

• Coarse fish (Perch, Tench, Rudd). 

• Whitebait. 

• Eels. 

• Other commercial fish species. 
 
The following section describes the fishery values of waterbodies within 
the PEA. 
 
 

4.2 Waimakariri River 

4.2.1 Introduction 

The Waimakariri River supports highly valued salmon, trout and whitebait 
fisheries.  A description of the fishery values of Brooklands Lagoon is 
provided in Section 4.7. 
 
 

4.2.2 Salmon and Sea Run Trout Fishery 

The salmon and sea run brown trout angling season runs from 1st October 
until 30th April although most salmon angling occurs between Christmas 
and the end of March.  Most salmon and sea run brown trout angling in 
the Waimakariri River is undertaken downstream of the SH1 bridge using 
spinning techniques. 
 
Daly (2004) rated the salmon and sea run brown trout fishery values of 
the lower Waimakariri River as high (on a high, medium, low scale).  
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Salmon fishing and trout fishing in the lower Waimakariri River was 
described as very common and common, respectively, and road, river 
bank and boat access is described as good (on a good, moderate, limited 
scale) (Daly 2004). 
 
Unwin & Image (2003) reported that North Canterbury sold the largest 
number of whole season fishing licences compared to the rest of New 
Zealand in the 2001-2002 fishing season.  A total of 48,950 angler days 
were spent fishing for salmon and trout on the main stream of the 
Waimakariri River in the 2001/02 fishing season.  This makes the 
Waimakariri the second most heavily fished river (after the Mataura River) 
in New Zealand in the 2001/02 season. 
 
 

4.2.3 Other Fisheries 

The river resident brown trout angling season in the Waimakariri River 
runs from 1st October–30th April upstream of SH1 and 10th October – 
30th September downstream of SH1.  River resident brown trout prefer 
stable habitat (deeper water, overhead and instream cover) which tends 
to occur on the margins of the river fairway.  Trout in these areas tend to 
be targeted by fly fisherman and spin fishermen.  Stable side braid, seep 
spring and riparian wetland habitat also support commercial and 
recreational eel fisheries. 
 
It is expected that the other fisheries (coarse, whitebait, eel and other 
commercial species) of the Waimakariri River adjacent to and 
downstream of the irrigation area to (but excluding) Brooklands Lagoon 
receive limited use and therefore their values are not considered 
significant. 
 
 

4.3 Rakaia River 

4.3.1 Introduction 

The Rakaia River supports highly valued salmon, trout and whitebait 
fisheries.  A description of the fishery values of the Rakaia River mouth, 
where most whitebaiting occurs, is provided in Section 4.7.5. 
 
 

4.3.2 Salmon and Sea Run Brown Trout Fishery 

The salmon and sea run brown trout angling season runs from 1st October 
- 30th April although most salmon angling occurs between Christmas and 
the end of March.  Salmon and sea run brown trout angling tends to be 
more evenly spread throughout the Rakaia River compared to the 
Waimakariri River.  The most common method of angling for sea run trout 
and salmon is spinning. 
 
Daly (2004) rated the salmon and trout fishing values of the lower Rakaia 
River.  The lower river provides good river bank and boat access and 
moderate road access. 
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Unwin & Image (2003) reported that a total of 21,460 angler days were 
spent fishing the mainstream of the Rakaia River in the 2001/02 fishing 
season.  This makes the Rakaia River the 5th most fished river (after the 
Mataura, Waimakariri, Waitaki and Clutha Rivers) in New Zealand in the 
2001/02 season. 
 
 

4.3.3 Other Fisheries 

The lower Rakaia River (between the gorge and the lagoon) supports a 
river resident trout fishing and is likely to support some eel fishing in the 
stable side braids, seeps, springs and riparian wetlands. 
 
 

4.4 Waianiwaniwa River Valley 

The Waianiwaniwa River does not support any significant fishery values. 
There are a small number of mostly larger longfin eels in the 
Waianiwaniwa River that may contribute to commercial and recreational 
eel fisheries from time to time. 
 
 

4.5 Irrigation Area, Water Races, Streams and Wetlands. 

4.5.1 Introduction 

The irrigation area has a variety of water bodies that provide fishery 
values including: 

• Hill fed rivers (upper Selwyn River and tributaries). 

• Seeps, springs and wetlands. 

• Stock water races. 
 
These water bodies support limited sea run and river resident brown trout 
and commercial and recreational eel fisheries.  The following section 
describes these values for each of the water body types within the area. 
 
 

4.5.2 Selwyn River and Tributaries 

Trout Fishery 
 
The main stem of the Selwyn River provides river resident and sea run 
brown trout fishing opportunities during rare periods when water flows 
between Coalgate and Coes Ford. 
 
Since their very successful liberation in the late 1800s, brown trout in the 
Selwyn River catchment have been affected by periods of low or no flow 
necessitating regular salvage operations by New Zealand Fish and Game 
and its predecessors.  Reduced river flows and extended periods of low or 
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no flow limit the value of the trout fishing of the Selwyn River (Hardy & 
Taylor 1989). 
 
Daly (2004) rated the trout fishery value of the mid Selwyn River as 
medium-low and the value of the Hororata and Hawkins River medium-
low and low respectively.  The mid Selwyn, Hawkins and Hororata Rivers 
all of have good road access. 
 
 
Eel Fishery 
 
The value of the eel fishery of the Selwyn River is not known.  Eels are 
very widespread and are likely to provide some limited commercial, 
customary and recreational fishing values within the irrigation area.   
 
 

4.5.3 Seeps, Springs and Wetlands 

The fishery values of the seeps springs and wetlands with the irrigation 
area are likely to be limited to low use customary, commercial and 
recreational eeling. 
 
 

4.5.4 Stock Water Races. 

As described in Section 3.5.4 stock water races generally provide poor 
fish habitat.  However stock water races with the irrigation area do support 
eels and brown trout and therefore have the potential to provide some 
limited eel and trout fishery values. 
 
 

4.6 Lowland Water Races, Streams and Wetlands 

4.6.1 Introduction 

Lowland water bodies that provide fishery values include: 

• Spring fed tributaries of Lake Ellesmere/Te Waihora. 

• Coastal spring fed streams. 

• Spring fed streams south of the Waimakariri River. 

• Spring fed streams north of the Rakaia River. 

• Riparian and other wetlands.  
 
These water bodies support sea run brown trout, river resident brown 
trout, coarse, whitebait and eel fisheries.  Jellyman et al (2003) reported 
that declining water quality and water quantity in North Canterbury are the 
major reasons anglers believe that there has been a decline in the quality 
of lowland trout fisheries.  The perception of anglers described in Jellyman 
et al. (2003) is reflected in the marked decline in the use of Lake 
Ellesmere tributaries by trout fishermen between 1994 and 2001.  The 
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following section describes the fishery values of each of the water bodies 
listed above. 
 
 

4.6.2 Spring Fed Tributaries of Lake Ellesmere/Te Waihora 

Prices Stream and Kaituna River 
 
Prices stream and the Kaituna River support whitebait species (Prices 
Stream) eels and brown trout (Kaituna River only) and therefore have 
some potential as whitebait, eel and trout fisheries.   
 
Daly (2004) described the value of the trout fishery as low and the 
whitebait, eel and other fisheries values as of medium value.  Eel fishing 
was described as very common and trout fishing as common in Prices 
Stream and the Kaituna River by Daly (2004).  In a recent comparison of 
Lake Ellesmere tributaries Maw (2004) described the fishery values of 
Prices Stream and the Kaituna River as low (low, medium, high 
categories). 
 
The findings of Daly (2004) and Maw (2004) are supported by the national 
angler survey results which showed no angler usage of the Kaituna River 
in the 2001/02 season compared to 90 angler days in the 1994/95 
season.  No angler usage of Prices Stream was recorded in either the 
1994/95 or 2001/02 fishing seasons (Unwin & Image 2003).   
 
 
Halswell River 
 
The Halswell River provides opportunities for trout fishing, whitebaiting, 
eeling and coarse species fishing.  Daly (2004) rated the use of the trout 
fishery, whitebait fishery and coarse species fishery as low and the eel 
fishery as medium. The Halswell River provides good river bank, road and 
boat access to anglers/fishermen. 
 
Hardy & Taylor (1989) reported that despite being one of the least 
attractive rivers in the region the Halswell River received an estimated 
6,700 visits/year making it the seventh most fished river in the district.  
Since that time the Halswell Rivers popularity as a trout fishing river has 
declined markedly.  Unwin & Image (2003) reported that the Halswell 
River received a total of 220 angler days in the 2001/02 season compared 
to over 1,799 angler days in the 1994/95 season.  This makes the 
Halswell River the fourth most heavily fished Lake Ellesmere tributary in 
the 2001/02 season. 
 
 
Lower Selwyn River 
 
Daly (2004) rated the use of the trout fishery of the lower Selwyn River as 
high and the whitebait, eel and other fisheries as moderate.  The lower 
Selwyn River has good access by road and by boat and is unlikely to limit 
the use of the fishery.  Tierney et al. (1987) reported that the Selwyn River 
was the most popular trout fishing river in the North Canterbury 
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Acclimatisation Society area and was only exceeded in overall usage by 
the Rakaia and Waimakariri Rivers. 
 
Like the other Lake Ellesmere tributaries there has been a marked decline 
in the amount of trout angling in the lower Selwyn River over the last 
decade.  Unwin & Image (2003) reported that the number of angler days 
decreased from 6,700 in the 1994/95 season to 2,130 in the 2001/02 
season. 
 
 
LII River 
 
Daly (2004) rated the use of the trout, whitebait, eel and other fisheries of 
the LII River as moderate.  Eeling was described as very common and 
trout fishing as common by Daly (2004).   
 
The trout fishing of the LII River was highly regarded in the 1940’s and 
even in the 1986 was the sixth most heavily fished river in the district 
(Tierney et al. 1987).  The number of angler days spent on the L11 River 
decreased from 2,130 in the 1994/95 season to 680 in the 2001/02 
season (Unwin & Image 2003). 
 
 
Harts Creek 
 
Daly (2004) rated the use of the Harts Creek trout fishery as high, 
whitebait fishery as low and eel fishery as moderate.  The road and boat 
access to Harts Creek is good and is unlikely to limit the use of the 
fishery.  Unwin & Image (2003) reported that the number of angler days 
spent trout fishing Harts Creek had decreased from 1,010 in the 1994/95 
season to 480 in the 2001/02 season. 
 
 
Irwell River 
 
Daly (2004) rated the use of the Irwell River trout and eel fisheries as low 
and whitebait fishery as non existent.  The river bank, road and boat 
access to the Irwell River is good and is not expected to limit the use of 
the fishery.  Unwin & Image (2003) reported that the number of angler 
days spent trout fishing the Irwell River had decreased from 160 in the 
1994/95 season to 0 in the 2001/02 season. 
 
 
Waikewai Creek and Hanmer Road Drain 
 
Maw (2004) rated the values of the Waikewai Creek and Hanmer Road 
Drain trout fishery as low (on a high, medium, low scale).  The other 
fisheries values of Waikewai Creek and Hanmer Road Drain are expected 
to be limited to occasional use by customary, commercial and recreational 
eel fisherman and occasional whitebaiting in the lower reaches. 
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Boggy Creek and Wood Creek 
 
Maw (2004) rated the values of the Boggy Creek and Wood Creek trout 
fisheries as high.  The other fisheries values of Boggy Creek and Wood 
Creek are expected to be limited to occasional use by customary, 
commercial and recreational eel fisherman and occasional whitebaiting on 
the lower reaches. 
 
 
Other smaller tributaries within the Lake Ellesmere catchment 
 
The remaining streams that have some less significant fishery values 
include: 

• Taumutu Stream. 

• Park Drain. 

• Miles Creek. 

• Bailys Creek. 

• Silverstream. 

• Snakes Creek. 

• Mc Grath’s Stream.   
 
The fishery values of these streams are likely to be limited to occasional 
use by commercial, customary and recreational eel fishermen and 
whitebaiters near the stream mouths (in the case of Taumutu Stream).   
 
 

4.6.3 Coastal Spring Fed Streams 

Lowland spring fed streams that drain to the coast include: 

• Avon River. 

• Heathcote River. 

• Jollies Brook. 

• Tent Burn. 

• Lee River. 

• Youngs Creek. 

• Cryers Creek. 

• Boat Creek.   

 
The following section describes the fishery values of these water bodies. 
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Avon River 
 
The Avon River has important local whitebait and trout fishery values and 
is also likely to have some value as a recreational eel fishery.  Daly (2004) 
rated the frequency of use of the trout fishery of the Avon River as low 
and the whitebait and eel fisheries as medium.  The lower Avon River has 
good river bank, road and boat access to enhance its use by anglers and 
fisherman and the lower river provides a valuable local whitebait fishery.  
The number of angler days spent trout fishing the Avon River had 
decreased from 1,020 in the 1994/95 season to 730 in the 2001/02 
season (Unwin & Image 2003). 
 
 
Heathcote River 
 
The Heathcote River has important local whitebait and trout fishery values 
and is also likely to have some value as a recreational eel fishery.  Daly 
(2004) rated the frequency of use of the salmon, trout and whitebait 
fisheries within the Heathcote River as low and eel fishery as medium.  
Like the Avon River the lower Heathcote River has good river bank, road 
and boat access to enhance anglers and fisherman opportunity.  The 
number of angler days spent trout fishing the Heathcote River had 
increased from 30 in the 1994/95 season to 260 in the 2001/02 season 
(Unwin & Image 2003). 
 
 
Streams South of Lake Ellesmere 
 
The streams south of Lake Ellesmere provide some limited whitebait, trout 
and eel fishery values.  Maw (2004) rated the potential angling amenity 
values of the Lee River, Tent Burn and Jollies Brook as high, medium and 
low respectively.   
 
 

4.6.4 Lower Waimakariri River Spring Fed Tributaries 

Styx River 
 
Daly (2004) rated the frequency of use of the trout and eel fishery of the 
Styx River as medium and whitebait fishery as high.  The Otakaikino 
Stream has limited river bank access and good road and boat access.  
The number of angler days spent trout fishing the Styx River had 
increased from 440 in the 1994/95 season to 710 in the 2001/02 season 
(Unwin & Image 2003).   
 
 
Otukaikino Creek 
 
Daly (2004) rated the frequency of use of the salmon fishery in the 
Otukaikino Creek as low, the trout and whitebait fisheries as high and the 
eel fishery as medium.  Otukaikino Creek has limited river bank access 
and good road and boat access.  Like many of the other lowland 
Canterbury streams, the number of angler days spent trout fishing on 
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Otukaikino Creek had decreased from 2,560 in the 1994/95 season to 290 
in the 2001/02 season (Unwin & Image 2003). 
 
 

4.6.5 Lower Rakaia River Spring Fed Tributaries 

According to Sagar & Eldon (1983), there are only two tributaries that 
enter the lower Rakaia River between the Rakaia River Gorge and the 
lagoon.  Spring fed tributaries draining into the Rakaia River on the true-
left bank are unnamed and do not appear to have not been studied 
previously.  No field work was undertaken within these water bodies as 
part of this study.  The fishery values of these minor water bodies is 
expected to be limited to occasional use by commercial and recreational 
eel fishermen.   
 
 

4.7 Coastal Lagoons and Estuaries 

4.7.1 Introduction 

The majority of the surface water and groundwater resources within the 
area bound by the Waimakariri and Rakaia Rivers ultimately discharges 
into one of the two major river mouth lagoons (Brooklands/Waimakariri 
and Rakaia), coastal lagoons (Coopers Lagoon and Lake Ellesmere), or 
the Avon/Heathcote Estuary.  The following sub-sections describe the 
fishery values within each of these lowland water bodies.   
 
 

4.7.2 Lake Ellesmere/Te Waihora 

The abundance and diversity of the fish community within Lake Ellesmere 
means that the lake provides a wide variety of fishery values.  The lake 
supports the following fisheries: 

• Commercial and customary eel fisheries. 

• Recreational perch fishery. 

• Customary, commercial and recreational whitebait fisheries. 

• Recreational brown trout fishery. 

• Customary, commercial and recreational flounder fisheries. 

• Customary, commercial and recreational yellow eyed mullet 
fisheries.   

 
Daly (2004) rated the frequency of use of the trout, eel and other (marine 
species) fisheries of Lake Ellesmere as medium and the whitebait fishery 
use as high.  Lake Ellesmere/Te Waihora has good bank, road and water 
access to enhance angling and fishing opportunities.   
 
Glova & Sagar (2000) reported that Lake Ellesmere/Te Waihora supports 
valuable commercial and customary fisheries for eels, flounders and 
yellow eyed mullet as well as recreational fisheries for brown trout and 
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whitebait.  Of these the eel fishery was by far the most commercially 
important fishery within Lake Ellesmere (Taylor 1996).  The lake supports 
both a longfin and a shortfin eel fishery although the vast majority of the 
catch comprises shortfin eels.  Taylor (1996) reported that there were 11 
licensed eel fishermen using Lake Ellesmere in the 1990’s.  This number 
is understood to have decreased to approximately 7 in 2005.   
 
The whitebait fishery was likely to be dominated by inanga which enter the 
lake during periods of lake opening in the spring.  At these times good 
catches can be made at Taumutu and also in the lower reaches of various 
inflows into Lake Ellesmere (Hardy & Taylor 1989).   
 
Unwin & Image (2003) reported that the number of angler days spent trout 
fishing on Lake Ellesmere/Te Waihora had decreased from 420 in the 
1994/95 season to 150 in the 2001/02 season.  The quality of the Lake 
Ellesmere brown trout fishery has declined markedly since the first half of 
the 20th Century (Hardy & Taylor 1989).  The abundance of brown trout 
and the quality of the Lake Ellesmere brown trout fishery appears to be 
linked to frequency and timing of lake opening.  Hardy & Taylor (1989) 
reported that the previously high popularity, catch success and intensive 
usage of the brown trout fishery no longer occurs.   
 
 

4.7.3 Coopers Lagoon 

Daly (2004) rated the frequency of use of the trout fishery of Coopers 
Lagoon as low.  No rating was given to the use of the salmon, eel or 
whitebait fisheries of Coopers Lagoon by Daly (2004).  Coopers Lagoon 
has limited bank and boat access but good road access.   
 
 

4.7.4 Brooklands Lagoon (Waimakariri River Mouth) 

Daly (2004) rated the frequency of use of the whitebait and other (marine 
species) fisheries of the Brooklands Lagoon as medium.  No rating was 
given to the use of the salmon, trout or eel fisheries of Brooklands Lagoon 
by Daly (2004).  The Brooklands Lagoon has good river bank, road and 
boat access and is within 30 minutes drive of Christchurch making it a 
popular weekend and weektime fishing. The number of angler days spent 
trout fishing the mainstem (including the river mouth) had decreased from 
58,360 in the 1994/95 season to 48,950 in the 2001/02 season (Unwin & 
Image 2003).   
 
 

4.7.5 Rakaia River Mouth Lagoon 

Daly (2004) rated the frequency of use of the salmon, trout and whitebait 
fisheries of the Rakaia River Mouth Lagoon as high and the eel fishery as 
low.  The Rakaia River Mouth Lagoon has limited river bank access and 
good road and boat access.  There are several small streams draining 
into the Rakaia River Mouth Lagoon (Sagar & Eldon 1983).  The mouths 
and lower reaches of these streams may provide some whitebait fishing 
and some limited commercial and customary eel fishing opportunities.  
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The number of angler days spent trout fishing the mainstem (including the 
river mouth) of the Raikaia River had decreased from 34,650 in the 
1994/95 season to 21,460 in the 2001/02 season (Unwin & Image 2003). 
 
 

4.7.6 Avon-Heathcote Estuary 

Daly (2004) rated the frequency of use of the salmon and trout fisheries of 
the Avon-Heathcote Estuary as low, the white bait fishery as medium and 
other (marine species) fisheries as high.  The Avon-Heathcote Estuary 
has good bank, road and water access.   
 
 

4.8 Summary 

The water bodies within the PEA support some or all of the following 
fisheries: 

• Salmon. 

• Sea run brown trout. 

• River resident brown trout. 

• Coarse fish. 

• Whitebait. 

• Eels. 

• Other commercial fish species. 
 
The Waimakariri and Rakaia Rivers were nationally two of the most 
heavily fished rivers by trout and salmon anglers in the 2001/02 fishing 
season.  The frequency of use of the trout fishery within the Lake 
Ellesmere catchment and a majority of the other coastal spring fed 
streams within the PEA declined markedly between the 1994/95 and 
2001/02 fishing seasons, presumably due to declining catch rates.   
 
Lake Ellesmere supports highly valued commercial, customary and 
recreational eel fishery, commercial mullet and flounder fishery and also 
some lesser trout and recreational whitebait fishery values.  Lake 
Ellesmere tributaries also provide important local and in some cases 
regionally valued commercial, customary and recreational eel fisheries 
and, in the case of the lower Halswell River, a valued coarse fish fishery. 
 
The Waianiwaniwa River and water bodies within the ISA support some 
limited trout fishery values and possibly some commercial, customary and 
recreational eel fishery values.   
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5. Recreational Values 
5.1 Introduction 

The CPWS has the potential to affect recreational values in the following 
water bodies: 

• Waimakariri River. 

• Rakaia River. 

• Waianiwaniwa River. 

• Irrigation area water races, streams and wetlands. 

• Lowland water races, streams and wetlands. 

• Lagoons and Estuaries.   
 
These water bodies support some or all of the following recreational 
values: 

• Sightseeing. 

• Walking. 

• Picnicking. 

• Camping. 

• Bird watching. 

• Swimming. 

• Jet and other motorised boating. 

• Canoeing/kayaking. 

• Sailing. 

• Fishing. 

• Hunting. 

• Off roading. 
 
Section 4 described the fishery values associated within and down 
gradient of the irrigation area and these values are not described further 
here.  The following sections describe the recreational values within the 
PEA. 
 
 

5.2 Waimakariri River 

The lower Waimakariri River has a low value for passive recreational 
activities (picnicking, camping, horse trekking, bird-watching and 
swimming) but is highly valued for off-road vehicles (four-wheel driving, 
trail biking and mountain biking) (Daly 2004).  This section of the river has 
a moderate use for water fowl and small game hunting.  The braided 
nature of the river provides low usage for jet-skiing, rating and drift boating 
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but is used moderately often for canoeing/kayaking.  Recreational use of 
this section of river is aided by good access and close proximity to major 
towns (Daly 2004).   
 
The natural appeal of the Waimakariri River between SH1 and the mouth 
declines.  However, the Waimakariri River downstream of SH1 is highly 
valued for sightseeing and picnicking and moderately frequently used by 
walkers and swimmers.  This stretch of river is highly used for jet-skiing, 
power boating and sail boating (Daly 2004).   
 
 

5.3 Rakaia River 

The lower Rakaia River has moderate scenic and natural appeal and 
frequented by a wide range of recreational visitors.  The lower Rakaia 
River is valued highly for jet-boating and is used moderately often for 
passive activities (sightseeing, walking, picnicking and camping) four 
wheel driving and waterfowl and small game hunting (Daly 2004).   
 
 

5.4 Waianiwaniwa River Valley 

No data or information describing the recreational values of the 
Waianiwaniwa Valley was identified during this study.  Given the private 
ownership and landuse of the valley and small size of the Waianiwaniwa 
River the recreational values of the Upper Waianiwaniwa River (area 
affected by the reservoir) are expected to be limited to occasional game 
bird and small game hunting and other non aquatic activities such as 
horse trekking, trail bike riding and four wheel driving.   
 
 

5.5 Irrigation Area Water Races, Streams and Wetlands 

Very little information describing the recreational values of the water 
bodies within the irrigation area exists.  Given the private ownership and 
landuse of the irrigation area and small size and modified nature of the 
water bodies the recreational values of the area are expected to be limited 
to game bird and small game hunting and other non aquatic activities 
such as horse trekking, trail bike riding and four wheel driving.   
 
The Selwyn, Hawkins and Hororata Rivers provide moderate walking and 
limited picnicking, camping, paddling, waterfowl and small game hunting, 
4WD and trail biking opportunities (Daly 2004).   
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5.6 Lowland Water Races, Streams and Wetlands 

5.6.1 Lake Ellesmere Tributaries 

The lower Selwyn (downstream of Coes Ford) and LII Rivers receive 
medium frequency use by walkers, picnickers and bird watchers and high 
use by swimmers and power boaters and low use by kayakers/canoeists, 
rowers and campers (Daly 2004).   
 
The Irwell River receives medium frequency use by walkers, picnickers 
and campers and high use by swimmers (Daly 2004).   
 
Harts Creek receives medium frequency use by walkers, picnickers, bird 
watchers and low use by swimmers, campers and kayakers/canoeists 
(Daly 2004).   
 
The Halswell River receives medium frequency use by walkers and 
picnickers and low use by campers, swimmers, bird watchers, kayakers, 
power boaters and rowers (Daly 2004).   
 
The recreational use and values of the more minor Lake Ellesmere 
tributaries such as Boggy Creek and Waikewai Creek is not known.  
These smaller water bodies do not provide recreational boating 
opportunities but they are likely to receive some limited recreational use 
by local walkers, sight seers and bird watchers.   
 
 

5.6.2 Coastal Spring Fed Streams 

The Avon River receives high frequency use by walkers, sightseers, 
picnickers, kayakers, rowers and drift boaters (Daly 2004).   
 
The Heathcote River receives high frequency use by walkers and 
kayakers, low use by picnickers and drift boaters and medium use by 
sightseers (Daly 2004).   
 
The recreational use and values of the more minor coastal spring fed 
streams such as the Tent Burn is not known.  These smaller water bodies 
do not provide recreational boating opportunities but they are likely to 
receive some limited recreational use by local walkers, sightseers and bird 
watchers.   
 
 

5.7 Coastal Lagoons and Estuaries 

5.7.1 Introduction 

The two major river mouth lagoons (Brooklands/Waimakariri and Rakaia), 
coastal lagoons (Coopers Lagoon and Lake Ellesmere), and the 
Avon/Heathcote Estuary all provide significant recreational opportunities.  
The following section describes the recreational values within each of 
these lowland water bodies.   
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5.7.2 Lake Ellesmere/Te Waihora 

Lake Ellesmere is a popular venue for a range of recreational activities 
(Taylor 1996).  The lake has some significant attributes that make the 
recreation experience highly valued in a national and international context 
(bird watching), a regional context (game bird shooting and land yachting) 
and a local context (wind surfing) (Taylor 1996).  Other aquatic activities 
are significant on certain days of the year when regattas and 
championship events are held.   
 
Lake Ellesmere receives medium frequency use by sightseers, picnickers, 
campers, jet boating, water skiing, jet skiing, power boating and land 
sailing, low use for walking, canoeing/kayaking, rowing and sailing and 
high use for bird watching and board sailing (Daly 2004).   
 
There are some public amenity facilities for recreationists to use around 
the lake although accommodation is limited to camping and cribs.  Lake 
Ellesmere is close to Christchurch (approximately 30 minutes drive) and 
has good bank, road and boat access.   
 
 

5.7.3 Coopers Lagoon 

Coopers Lagoon is less than 1 hours drive from Christchurch and has 
good road access but limited bank and boat access.  The lagoon receives 
medium frequency use by walkers and bird watchers (Daly 2004).   
 
 

5.7.4 Brooklands Lagoon (Waimakariri River Mouth) 

The Brooklands Lagoon is less than 30 minutes drive from Christchurch 
and has good road and boat access and provides camping, campervan 
and crib accommodation.  The lagoon receives high frequency use by 
water skiing; jet skiing and power boating, medium use by walkers, 
campers, board sailors and game bird shooters and low use by kayakers 
(Daly 2004).   
 
 

5.7.5 Rakaia River Mouth Lagoon 

The Rakaia River Mouth Lagoon is less than 45 minutes drive from 
Christchurch and has good road and boat access.  The lagoon receives 
high frequency use by jet boaters and 4 wheel drivers, medium use by 
sightseers, walkers and bird watchers and low use by picnickers, power 
boaters, rowers, canoeing/kayaking, trail bikers and dune buggies. (Daly 
2004).   
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5.7.6 Avon-Heathcote Estuary 

The Avon Heathcote Estuary receives high frequency use by sightseers, 
walkers, picnickers, bird watchers, water skiing, jet skiing, power boating, 
canoeing/kayaking and various types of sailing, low use by swimmers and 
medium use by campers and rowers.  There are extensive facilities for 
recreationists to use and the estuary has good bank, road and boat 
access (Daly 2004).   
 
 

5.7.7 Lower Waimakariri River Spring Fed Tributaries 

The Styx River and Otukaikino River are close to Christchurch and have 
good road and boat access.  These rivers receive low frequency use by 
bird watchers and game bird shooters and medium use by kayakers, high 
frequency use by sightseers, walkers and picnickers (Daly 2004).   
 
 

5.8 Summary 

The water bodies within the PEA support some or all of the following 
recreational values: 

• Sightseeing. 

• Walking. 

• Picnicking. 

• Camping. 

• Bird watching. 

• Swimming. 

• Jet and other motorised boating. 

• Canoeing/kayaking. 

• Sailing. 

• Fishing. 

• Hunting. 

• Off roading. 
 
The lower Waimakariri River (upstream of SH1 bridge) has a low value for 
passive recreational activities (picnicking, camping, horse trekking, bird-
watching and swimming) but is highly valued for off-road vehicles (four-
wheel driving, trail biking and mountain biking).  This section of the river 
has a moderate use for water fowl and small game hunting.  The braided 
nature of the river provides low usage for jet-skiing, rafting and jet boating 
but is used moderately often for canoeing/kayaking.   
 
The Waimakariri River downstream of SH1 bridge is highly valued for 
sightseeing and picnicking and has moderate use by walkers and 
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swimmers.  This stretch of river is highly used for jet-skiing, power boating 
and sail boating.   
 
The lower Rakaia River has moderate scenic and natural appeal, and is 
frequented by a wide range of recreational visitors.  The lower Rakaia 
River is valued highly for jet-boating and is used moderately often for 
passive activities (sightseeing, walking, picnicking and camping), four 
wheel driving and waterfowl and small game hunting.   
 
Recreational values of the upper Waianiwaniwa River (area affected by 
the reservoir) and the water bodies within the ISA are expected to be 
limited to occasional game bird and small game hunting and other non 
aquatic activities such as horse trekking, trail bike riding and four wheel 
driving.   
 
Lake Ellesmere tributaries and coastal springfed streams provide local, 
and in some cases, regionally important recreational values including 
walking, sightseeing, canoeing and bird watching.   
 
Lake Ellesmere has some significant attributes that make the recreation 
experience highly valued in a national and international context (bird 
watching), a regional context (game bird shooting and land yachting) and 
a local context (wind surfing).  Lake Ellesmere also receives medium 
frequency use by sightseers, picnickers, campers, jet boating, water 
skiing, jet skiing, power boating and land sailing, low use for walking, 
canoeing/kayaking, rowing and sailing and high use for bird watching and 
board sailing.   
 
The Waimakariri and Rakaia River mouth lagoons are frequently used for 
water skiing, jet skiing and power boating.  They receive medium use by 
walkers, campers, board sailors and game bird shooters, and low use by 
kayakers.  
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6. Construction Effects 
6.1 Overview of Construction Activities 

Significant construction activities associated with the CPWS include: 

• Three intake structures: 

− Rakaia River: 8 km downstream of the gorge; 

− Upper Waimakariri: 2.5 km upstream of the Kowai River 
confluence; 

− Lower Waimakariri: at the gorge. 

• Canals, water races and river crossing structures. 

• Waianiwaniwa reservoir and associated structures. 
 
Details of the construction activities are provided in URS (2005) and 
Fig. 1.1 shows the general location of structures associated with the 
CPWS.  Construction of the water intake structures will result in 
disturbance to the river banks and river beds of the Rakaia and 
Waimakariri Rivers.  Construction of the canals and water races will result 
in disturbance of the land, beds of waterways, and potential discharges of 
sediment into downstream water bodies.  The construction of the reservoir 
will result in disturbance of the Waianiwaniwa River upstream of 
Homebush Road (SH77). 
 
The following sections provide details of the potential scale and 
significance of effects caused by construction activities on fish, fishery and 
recreational values within the PEA.  Table 8.1 provides a summary of the 
construction related activities, potential effects, mitigation options, affected 
environments and the significance of the pre and post mitigation effects.   
 
 

6.2 Intake Structures 

6.2.1 Description of Activity 

Each of the three proposed water intake locations will include construction 
of the following structures (in downstream order): 

• A low diversion bank and excavated channel (parallel to the river 
bank) to direct water into the intake.  These will need to be re-
constructed following large floods. 

• Flood protection works, such as stop banks and rock groynes. 

• A gated intake structure and box culvert at the downstream end of 
the intake channel. 

• A sluicing race, about 1 km downstream of the intake gate, to settle 
and discharge fine gravels and sand back to the river via a sluice 
gate and side channel. 
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• Fish screens downstream from the sluicing race to exclude 
migrating fish and return them to the river. 

• A fine sediment settling pond (ca 1 km long), after the fish screens 
and sluicing race. 

• A control gate for regulating flow into the scheme. 

• Pump stations (depending on intake location). 

• A canal to carry water into the main headrace canals. 
 
All of the intakes will be located in relatively constrained, meandering 
sections of the river.  These sections are more stable and less prone to 
flood erosion than more heavily braided reaches.  The lower Waimakariri 
River intake will probably involve some tunnelling into the adjacent 
bedrock. 
 
 

6.2.2 Environmental Effects 

Potential effects caused by the construction of the water intakes on fish, 
fishery and recreational values include: 

• Removal or disturbance of habitat.  

• Elevated suspended sediments and sedimentation, and subsequent 
effects fish, fishing and other recreational activities. 

 
The potential scale of effects on fish, fishery and recreational values are 
outlined below.   
 
 
Removal or Disturbance of Habitat 

• Significant (e.g., trout or salmon spawning) habitat. 

• Physical habitat changes (e.g., to minimum water depth causing an 
obstruction to fish passage or changes in suitability for fishing of an 
area).  

 
 
Sediment Effects 

• Suspension and deposition of fine sediment caused by construction 
activities within water bodies. 

• Exposed surfaces resulting in high suspended solids entering water 
bodies in stormwater. 

• Subsequent effects on: instream habitat. 
 
 
The intakes will be located to minimise river bed disturbance and physical 
instream habitat changes.  A detailed investigation of the local instream 
habitat conditions will be made at each of the proposed intake locations to 
determine if any significant or sensitive habitats (such as salmonid or 
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native fish species spawning areas) exist in the area prior to any 
construction activities occurring.   
 
The extent of river bed habitat that will be physically disturbed is limited 
(10’s – 100’s metres), as described in URS 2005, and any construction 
activities will be relatively short lived (several months).  As a result of the 
limited extent and short duration of construction activities, effects 
associated with the disturbance of the river bed on instream habitat are 
expected to be minor.  The construction activities associated with the 
upper Waimakariri River intake will be managed to avoid effects on 
Hacketts Creek and the Kowai River (both provide important salmonid 
spawning habitat) and seep, spring and wetland habitat on the 
Waimakairri and Rakaia Rivers, which would be sensitive to 
sedimentation, as they do not receive flushing flood flows.   
 
Construction activities will be timed and carefully controlled and managed 
to reduce environmental effects, as outlined in URS (2005).  These control 
measures will help minimise sediment inputs into the river during intake 
construction.  Minimising sediment inputs should limit the spatial and 
temporal effect of any short term localised increase in sediment on 
instream habitat to less than minor.   
 
Kingett Mitchell (2006a, 2006b and 2006c) reported that following 
mitigation (refer to Table 8.1) any effects associated with the construction 
of the intake structures on instream habitat, water quality and benthic 
communities are expected to be localised and of short duration and 
therefore minor in scale and significance.  As a result of these 
assessments it is also concluded that any effects associated with the 
construction of intake structures on fish, fisheries and other recreational 
values of the Rakaia and the Waimakariri River, including seeps and 
springs will be minor.   
 
 

6.3 Canals and Water Races 

6.3.1 Description of Activity 

Inlet Canal to Waianiwaniwa Reservoir 
 
Water from the upper Waimakariri River intake will be transported to the 
Waianiwaniwa Reservoir via an open canal and tunnel (see Fig. 1.1 for 
canal alignment).  A maximum inlet canal capacity of 40 m3/s has been 
assumed, although it may be considerably smaller.  Along flat sections of 
the route the canal will be an excavated channel, 3 m wide at the base, 
20-35 m wide at the top, and 3.5-4.5 m deep.  Substantial cut and fill will 
be required in areas where the topography changes rapidly, to avoid 
major deviations in canal alignment.  The total footprint of the canal and 
embankments will be 40-50 m wide. 
 
Siphons will be constructed to carry water beneath the active channel of 
the Kowai River (250 m wide) and the Hawkins River (170 m).  The canal 
route crosses numerous other small water bodies and water races, and 
they will be piped beneath the canal. 
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The final 3 km of the gravity-fed inlet canal route will involve tunnelling 
through the Malvern Hills from a point on Malvern Hills Road, about 1.2 
km southwest of Sheffield.  The tunnel will be approximately 6 m in 
diameter. 
 
 
Headrace Canal System 
 
Water from the river intakes and the Waianiwaniwa Reservoir will feed 
into a level headrace that follows the 235 m contour between the 
Waimakariri and Rakaia River valleys.  Its precise route will be finalised 
following ground surveys and consultation.  Because it is level, the 
headrace will allow for water to flow in either or both directions, and flow 
velocities will be kept below 1 m3/s to minimise potential for erosion.   
 
The headrace canal will have a trapezoidal shape, with a bottom width of 
3 m, a top water width of 20-25 m, water depths of up to 4.5 m and a 
canal and embankment footprint of 40-50 m.  As with the inlet canal, 
significant cuttings and embankments will be created where the 
topography makes following the 235 m contour difficult.  
 
The Hororata, Selwyn, and Hawkins Rivers will be bypassed with concrete 
siphons installed at least 3 m below the river bed.  The siphons may be up 
to 400 m long, to avoid the canals obstructing flood flows in the active 
channel.  Culverts will be constructed to carry other streams and water 
races underneath the canal. 
 
 
Water Races 
 
Open water races will carry water from the headrace canal to individual 
farms within the irrigation supply area (ISA).  All of the races will be 
aligned along existing roads.  Water race size and water depth will 
depend on location within the ISA.  It is anticipated that while some races 
will be only a few metres wide, others may have a much larger footprint 
(but less than the 50 m wide footprint of the headrace canal).  Significant 
river crossings will require the construction of a siphon, whereas smaller 
waterways will be piped or pass under the water race via a culvert. 
 
Water races will be constructed to allow the most downstream user to 
have access to water, and will therefore require “operational” bywash 
discharges at a number of locations.  Total operational bywash will be in 
the order of 2 m3/s.  However, the water race network will be designed to 
allow for the emergency release of the entire volume of the headrace 
canal on very infrequent occasions (e.g., due to complete power and 
pump failure in the entire irrigation supply area).  This “emergency” 
bywash will mostly go into the Rakaia and Waimakariri Rivers, but may 
also go into the Selwyn River.   
 
The exact location of the discharge points will be decided following 
consultation and ground surveys, but are likely be located at about five 
points along the Selwyn River within the ISA and at single points in the 
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Rakaia and Waimakariri Rivers at the downstream end of the ISA 
(Fig. 1.1).  The operational bywash discharge points will include the 
opportunity to create or enhance existing wetlands to polish the 
discharged water.  Emergency bywash discharge flows will be too high to 
allow for wetland treatment. 
 
 

6.3.2 Assessment of Effects 

The potential effects of the construction-related activities associated with 
the development of the inlet canal, head race canal and water races on 
fish are similar to those described in Section 6.2.2.  
 
The potential and actual effects of the construction related activities 
associated with the development of the inlet canal, head race canal and 
water races on fishing and other recreational activities have less potential 
to cause effect compared to those described in Section 6.2.2 because of 
the nature and frequency of use recreational activities in water bodies 
within the irrigation area.   
 
Kingett Mitchell (2006a, 2006b and 2006c) reported that, following 
mitigation, any effects associated with the construction of the intake 
structures on streams and wetland areas within the ISA are expected to 
be localised and of short duration and therefore minor in scale and 
significance.  As a result of these assessments it is also concluded that 
any effects associated with the construction of intake structures on fish, 
fisheries and other recreational effects within streams and wetlands 
crossed by the canal or water races will be minor (see Table 8.1).   
 
 

6.4 Waianiwaniwa Reservoir 

6.4.1 Description of Activity 

Creation of the Waianiwaniwa Valley Reservoir will require damming the 
valley at the point where the river leaves the Malvern Hills between the 
Homebush Ridge and the unnamed ridge to the north of Coalgate.  The 
proposed impoundment structure will be approximately 2 km long, 
extending from just above the 280 m contour level on Homebush Ridge to 
the same level on the unnamed ridge. The maximum height of the 
structure will be up to 55 m, with a basal footprint width of about 300 m.  A 
10 m wide crest will be constructed to give a minimum freeboard of 2 m 
above the highest storage water level. This extra 2 m of freeboard will 
allow for seiching and rainstorm events. 
 
The proposed dam comprises an earth embankment constructed of a 
variety materials, including clayey gravels, sand, and sandy gravels.  The 
Waianiwaniwa valley is the preferred source for the approximately 
8.5 million cubic metres of material needed to create the embankment.   
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6.4.2 Assessment of Effects 

The construction of the Waianiwaniwa Reservoir Dam will result in the 
following potential effects on fish, fishery and recreational values: 

• Inundation and loss of Canterbury mudfish. 

• Inundation and loss of some limited stream based eel fishery 
values. 

• Inundation and loss of some limited recreational values. 

• Downstream sediment effects.   
 
 
Effects on Canterbury mudfish 
 
Creation of the Waianiwaniwa Valley Reservoir will require damming the 
valley at the point where the river leaves the Malvern Hills between the 
Homebush Ridge and the unnamed ridge to the north of Coalgate.  This 
will result in the loss of approximately 38 km of ephemeral and permanent 
stream habitat.  Some of these stream reaches currently produce habitat 
for the nationally endangered Canterbury mudfish.  The favoured habitat 
of Canterbury mudfish is sluggish streams and wetlands with plenty of 
instream cover and few predators or competitors.  The loss of flowing 
water habitat, coupled with the likely predation pressure from eels or trout, 
means that the reservoir could result in a significant loss of Canterbury 
mudfish habitat.  However, there are options for mitigation, and it is worth 
noting that the instream habitat that is present within the Waianiwaniwa 
valley (and in many other areas) is not protected from existing landuse 
pressures, particularly farming, that degrade habitat quality. 
 
Any Canterbury mudfish mitigation will involve the salvage and 
translocation of mudfish from stream reaches that will be more 
permanently inundated by the reservoir.  Options for mitigation then 
include: 

• Enhancement and protection of remnant mudfish habitats within the 
valley. 

• Protection of existing known mudfish habitats within the CPWS 
irrigation area (e.g., through covenants). 

• Creation and protection of new wetland habitat within the CPWS 
area. 

 
The relatively large operating range of the reservoir will create 
intermittently wetted marginal wetlands that could be enhanced for 
Canterbury mudfish.  Enhancement might include the creation of earth 
bunds to help retain some surface waters as the reservoir levels drop.  
Instream habitat within the marginal wetlands could be further enhanced 
directly (e.g., placement of tree stumps) and via management of riparian 
and instream vegetation to the benefit of mudfish.   
 
Wetland drainage and destruction is the primary reason for the decline of 
all mudfish species (Ling 2001).  However, as is the case for many 
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threatened species, very little Canterbury mudfish habitat is currently 
protected.  Therefore, a valuable form of mitigating the effects of 
inundating parts of the Waianiwaniwa River valley would be to encourage 
formal protection of known mudfish sites within the CPWS irrigation area.  
Some localities, such as the numerous spring-fed tributaries of the lower 
Hororata River, are known to support large mudfish populations, and 
would therefore be good candidates for formal protection.  Protection of 
mudfish habitat could be done by through the use of covenants, either via 
the QEII trust, or through the Central Plains Water Trust. 
 
Protection and enhancement of existing habitat are the favoured 
mitigation options for Canterbury mudfish, although there may also be 
opportunities for creation of new habitats.  New wetland habitats, 
specifically managed for Canterbury mudfish, could be created by 
diverting a small proportion of water from the irrigation races.  Exclusion of 
predators, particularly large eels, would be important, but might be 
achieved if the wetlands are allowed to dry intermittently and provided 
there is sufficient instream cover for mudfish to seek refuge amongst. 
 
Potential mitigation options for Canterbury mudfish will be further 
developed following consultation with DoC.  It is proposed to develop a 
detailed mitigation plan for the Waianiwaniwa valley Canterbury mudfish 
population to avoid and/or mitigate any significant effects on the 
Canterbury mudfish values associated with the CPWS.   
 
 
Effects on Fisheries 
 
Inundation of part of the Waianiwaniwa Valley may result in the loss of 
some fishery (likely to be limited to occasional recreational or commercial 
eeling) and recreational values (likely to be limited to horse riding, trail 
bike riding, water fowl and small game hunting).  It is expected that the 
creation of the reservoir will provide equal or greater fishery and 
recreational opportunities than currently exist in the Waianiwaniwa valley 
and that this will offset the any loss of fishery or recreational values (see 
Table 8.1).   
 
 
Sediment Effects 
 
Construction activities will be carefully controlled and managed to reduce 
environmental effects, as outlined in URS (2005).  These control 
measures will help minimise sediment inputs to the lower Waianiwaniwa 
River during construction of the dam.  Minimising sediment inputs should 
limit the spatial and temporal effect of any short term localised increase in 
sediment generation on fish and recreational values in the lower 
Waianiwaniwa River to less than minor.   
 
Kingett Mitchell (2006a, 2006b and 2006c) reported that, following 
mitigation, any effects associated with the construction of the dam on the 
lower Waianiwaniwa River are expected to be localised and of short 
duration and therefore minor in scale and significance.  As a result of 
these assessments it is also concluded that any effects associated with 
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the construction of the dam on fish, fisheries and other recreational effects 
within the lower Waianiwaniwa River will be minor (see Table 8.1).   
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7. Effects of Scheme Operation and Water Use 
7.1 Introduction 

Potential environmental effects and issues caused by the operation of the 
proposed irrigation scheme include effects associated with the following 
activities: 

• Diverting. 

− Effects of intake/diversion structures on the Rakaia and 
Waimakariri Rivers. 

• Damming. 

− Effects of operation of the new Waianiwaniwa reservoir on 
values within the valley. 

• Discharging. 

− Effects of discharging water from the intake sluicing races. 

− Effects of discharging water from the reservoir into the residual 
Waianiwaniwa River downstream. 

− Water quality and ecosystems associated with the headrace 
canal and water races.  

− Effects of discharging bywash water from water races into 
surface water bodies.  

• Landuse intensification associated with water use. 

− Effects caused by changes in surface water hydrology. 

− Effects associated with changes in surface water quality. 
 
The following sections assess the potential effects of the above activities 
on fish, fisheries and recreational values within the potential effects area.  
Aqualinc have undertaken modelling of groundwater hydrology and water 
quality for the irrigation area and downstream, based on current landuse 
and changes in landuse following the development of the CPWS.  For 
details on the landuse scenarios modelled and groundwater parameter 
inputs, see Aqualinc (2006).  The results of this model, as at March 2006, 
were used to provide an indication of the scale of effects of water use on 
surface water flows and instream habitat, fisheries and recreational values 
in this report.  Groundwater modelling involves inherent assumptions, 
simplifications, and certain degrees of uncertainty.  Therefore, where 
modelling results are given in this report, the values presented should be 
considered in terms of the relative magnitude of change, rather than 
absolute numbers. 
 
A conservative approach has been taken to assessing the potential scale 
and significance of the effects on fish, fisheries, and recreational values.  
Thus, while further refinement of groundwater models may allow more 
precise estimation of effects related to changes in hydrology, it is unlikely 
to result in more adverse effects being identified.  Similarly, while 
considerable effort has been made to consider all potential effects caused 
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by the scheme, it is anticipated that additional effects assessment may be 
undertaken in response to requests by stakeholders. 
 
It should be noted that water abstraction effects on the Waimakariri and 
Rakaia Rivers, and effects of sediment flushing from sluicing races and 
stilling basins were assessed as part of earlier AEEs prepared for the 
CPWS and are not considered in this report.   
 
 

7.2 Effects of Diverting Water 

7.2.1 Introduction 

The potential effects, relevant to fish, fishery and recreational values 
associated with the operation of the Waimakariri and Rakaia River water 
intakes include: 

• Entrainment of adult native fish and salmonids. 

• Entrainment of juvenile native fish and salmonids. 

• Creation of a hazard to river users. 

• Localised change in river bed morphology. 
 
The following section assesses the effects of the operation of intake 
structures that will be used for diverting water from the Waimakariri and 
Rakaia Rivers on fish, angling and other recreational activities.  Table 8.1 
provides a summary of the potential effects, mitigation options, potentially 
affected environments and the significance of pre and post mitigation 
effects.   
 
 

7.2.2 Fish 

The structures used to divert water from the Waimakariri and Rakaia 
Rivers have the potential to affect native fish and early life stages of 
salmonids.   
 
The principal potential effect is on the entrainment of juvenile salmonids 
and native fish migrating downstream.  The potential effect of the 
structures on upstream salmonid migration will be mitigated through the 
construction and operation of an appropriately designed fish screen.  
Detail of the design and performance criteria of the proposed method of 
screening fish is provided in URS (2005). 
 
As a result of the high level of performance of the screens it is expected 
that very few, if any adult salmonids will become entrained into the inlet 
canal, head race canal and water race network.  However, those adults 
that do become entrained will not necessarily be ‘lost to the system’, as it 
is possible that these fish will make it back to either the Rakaia, 
Waimakariri or Selwyn River as a result of operational or emergency 
bywash discharges.  Modern screen design will prevent the significant 
entrainment of salmon smolt that currently occurs on the RDR scheme. 
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Because of their small size it is inevitable that some adult and juvenile 
native fish and small juvenile salmonids will pass through the fish screens 
and into the inlet canal, reservoir, head race canal and water race net 
work.  These fish will either establish populations within the water bodies 
associated with the storage or transfer of water, will be returned to the 
Rakaia, Waimakariri or Selwyn Rivers via bywash discharges, or will not 
survive.   
 
The construction and operation of the fish screens is expected to mitigate 
the potential effects on upstream adult salmonid migration to less than 
minor.  Fish screens are however unlikely to mitigate the effects on small 
native fish and juvenile salmonids (Table 8.1). 
 
 

7.2.3 Angling and Other Recreational Activities 

The effect, if any of the intake structures on angling and other recreational 
activities, such as jet boating will be minimised through appropriate 
location and design of the structures.  Any effects on angling and other 
recreational activities (with the exception of boating) associated with the 
intake structures will be localised and minor.  It is possible that the intake 
structures could present a hazard for jet boaters and kayakers using the 
river.  Appropriate signs upstream and downstream of the intake 
structures will be required to mitigate this hazard and reduce the potential 
effects to less than minor (Table 8.1).   
 
 

7.2.4 Localised Change in Riverbed Morphology 

It is likely that the operation of the intake structures will result in a 
localised change in the instream habitat in the river immediately upstream 
and downstream of the intake structures.  With appropriate mitigation 
(erosion protection) the effect of the intake structures on fish, fisheries and 
recreational values is expected to be localised and minor (Table 8.1).   
 
 
 

7.3 Effects of Operation of the Waianiwaniwa Reservoir 

7.3.1 Introduction 

At 100% capacity the mean depth of the reservoir would be 24 m, with a 
maximum depth of 50 m along the southern margin of the reservoir next to 
the dam wall.  At 50% storage capacity, mean depth of the Waianiwaniwa 
reservoir would decrease to 19 m, with a maximum depth of 35 m and the 
surface area would decrease by 36% (12 to 7 km2).  The decrease in 
surface area would occur mainly in shallow sub-basins, which would 
branch off the main body along the western and eastern borders 
(Fig. 7.1). 
 
In a typical year, the reservoir will have an operating range of about 11 m, 
although the maximum range in a dry year will be about 35 m. (Fig. 7.1).  
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Based on the 34 year simulated water level record, the maximum rate of 
water level increase or decrease (i.e. the ramping rate) will be 0.55 m/d.  
In low gradient parts of the valley floor, this equates to a horizontal 
distance of about 120 m/d, while on the steeper valley walls it equates to 
55 m/d. 
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Fig. 7.1: Predicted reservoir water levels based on historic wet 

(1995-1997), typical (1975-1977), and dry (1970-1972) 
years. 

 
 
The operation of Wainiwaniwa reservoir has the potential to cause the 
following effects: 

• Restricted longfin eel escapement. 

• Increased predation pressure on Canterbury mudfish. 

• Creation of some limited fish habitat. 

• Creation of some limited fishery values. 

• Creation of some limited recreational values. 
 
The following sections assess the significance of these effects and 
describe options for mitigation (see Table 8.1 for summary).  Effects 
associated with the creation of a reservoir and inundation of the 
Waianiwaniwa River valley are discussed in Section 6 above. 
 
 

7.3.2 Fish Values 

The fish values that develop within the reservoir will be largely dependent 
on the water quality, habitat quality, reservoir operating regime and 
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diversity and abundance of native fish that become entrained into the 
system at the Rakaia and Waimakariri River intakes.   
 
The current fish community within the upper Waianiwaniwa River 
comprises longfin and shortfin eels, Canterbury galaxias, upland bully and 
Canterbury mudfish.  Of these upland bully, Canterbury galaxias and 
Canterbury mudfish do not require access to sea and could potentially 
form self-sustaining populations by exploiting habitat within either the 
reservoir or inflowing streams.   
 
Longfin and shortfin eel require access to the sea to spawn.  Maintaining 
a residual flow through the dam into the lower Waianiwaniwa River would 
allow for the escapement of adult eels from the reservoir and would 
reduce the potential effects of the dam from minor to nil effect. 
 
The wide operating range of the lake, high levels of natural turbidity, and 
potentially low water quality within the reservoir are likely to limit the 
Waianiwaniwa reservoir’s value as native fish or salmonid habitat.  Other 
hydro power storage lakes fed by glacially sourced rivers (such as Lake 
Ohau) and snow and rain-fed irrigation storage lakes (such as Lake 
Opuha) have valuable native fish and salmonid populations.  It is likely 
that depending on the constraints imposed by possible poor lake water 
quality, a large lake level operating range and a suitable source of 
colonists that the Waianiwaniwa Reservoir could support some native fish 
(bullies and eels) and introduced (brown trout) values.  Overall the effect 
of creating fish habitat within the lake is expected to have minor positive 
effect in terms of the existing fish community values (Table 8.1).   
 
Options for mitigating the potential effects of a possible increase in the 
predation pressure on Canterbury mudfish within the upper Waianiwaniwa 
valley (within the remaining stream habitat) from colonists (such as eels) 
of the reservoir include:  

• Exclusion of Canterbury mudfish predators from the lake inflows by 
creating natural waterfalls to prevent upstream migration by 
predators. 

• Translocation of Canterbury mudfish to existing, enhanced or 
created habitat outside of the Waianiwaniwa valley.   

 
The successful application of these mitigation measures is expected to 
reduce the potential effects of the scheme on Canterbury mudfish from 
significant to minor (Table 8.1). 
 
 

7.3.3 Creation of Fishery Values 

The fishery values that develop within the reservoir will be largely 
dependent on the water quality, habitat quality, reservoir operating regime 
the diversity and abundance of native fish that become entrained into the 
system at the Waimakariri intakes and the natural colonisation or stocking 
of salmonids into the reservoir. 
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The current fishery values of the upper Waianiwaniwa River are limited to 
occasional recreational and commercial eeling.  The creation of the 
reservoir offers the potential for the eel and trout fishery values of the 
Waianiwaniwa Valley to be enhanced.   
 
The wide operating range of the lake, high levels of natural turbidity, 
altitude and likely water quality within the reservoir are likely to limit the 
potential fishery values of the Waianiwaniwa reservoir.  Other hydro 
power storage lakes feed by glacially sourced rivers (such as Lake Ohau) 
and snow and rain fed irrigation storage lakes (such as Lake Opuha) 
support valuable salmonid fisheries.  It is likely that depending on the 
constraints imposed by possible poor lake water quality, a large lake level 
operating range and a suitable source of colonists that the Waianiwaniwa 
Reservoir will support greater eel and trout fishery values than currently 
exist in the Waianaiwaniwa valley.  Overall the creation of the lake is 
regarded as having a minor positive effect on the fishery values of the 
area (see Table 8.1).   
 
 

7.3.4 Creation of Recreational Values 

The recreational values that develop within the reservoir and 
Waianiwaniwa Valley will be largely dependent on the water quality, the 
reservoir operating regime and the perceived recreational 
values/opportunities offered by the area.   
 
The current water based recreational values of the upper Waianiwaniwa 
River are very limited.  The development of the reservoir may offer some 
recreational boating opportunities, enhanced water fowl, small game 
hunting, walking, sight-seeing and picnicking opportunities.  Overall the 
creation of the lake is regarded as having a minor positive effect on the 
recreational values of the area (see Table 8.1). 
 
 

7.4 Effects of Discharging Water 

Potential effects and issues associated with water discharged from the 
Waianiwaniwa Reservoir and water races include the following: 

• Creation of fish habitat within the races and at the discharge points. 

• Creation of angling opportunities within the canals and water races.   
 
As mentioned above, environmental effects of intake sluicing water 
discharges were considered in the earlier water take AEE, and are not 
discussed in this report. 
 
 

7.4.1 Creation of Fish Habitat within the Canals and Water Races 

The development of the inlet canal, head race canal and water race 
network will create habitat for a range of fish species.  The fish community 
that develops within the canals and water races will be dependent on the 
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type and abundance of fish species that enter the system via the intake 
structures or the bywash discharge structures.   
 
As described previously fish screens with the highest possible 
performance standards will be installed at the intakes.  However these 
screens are unlikely to prevent small juvenile salmonids and small native 
fish from becoming entrained into the irrigation network.  It is expected 
that the habitat within the irrigation network will be suitable and lead to the 
establishment of some native fish (eels, common bully, upland bully, 
Canterbury galaxias) populations and salmonids (brown trout and chinook 
salmon).   
 
It is possible that the canal and water race network will sustain small 
pockets of wetland habitat that may provide some habitat for Canterbury 
mudfish as currently occurs within the stock water race network (see 
Table 3.4).  
 
It is expected that some small juvenile brown trout and salmon that pass 
through the intake fish screens will remain in canals and water races and 
form small self sustaining landlocked populations.  The instream habitat 
and likely benthic invertebrate community within the canals and water 
races will limit the growth and size of these fish.  Trout and salmon growth 
rates and the adult size of fish are expected to be similar to that of fish 
within the Rangitata Diversion Race (RDR).  Brown trout that become 
resident within the canals and water races are likely to spawn within these 
waterbodies. 
 
The bywash discharge structures will be designed in a manner that aims 
to prevent access of all fish species into the water races.  The design of 
the bywash discharge structures has not yet being determined but the use 
of a vertical ‘waterfall’ at the downstream end of the bywash outfalls is a 
possibility and this would exclude all fish species from entering the 
irrigation network at these points.   
 
The creation of fish habitat within the canals and water races is regarded 
as a minor positive effect (see Table 8.1) 
 
 

7.4.2 Creation of Angling Opportunities within the Canals and Water 
Races  

The inlet and head race canal are expected to provide some trout and eel 
fishery values to local anglers and fishermen.  RDR (2000) reported that 
the canal provides a significant recreational resource for local anglers 
being the only ‘all methods’, ‘all year round’ sports fishery in mid 
Canterbury.  The extent of the use of the trout and eel fisheries is 
expected to be similar to the current use of the RDR.  The creation of trout 
fishing, recreational eel fishing opportunities within the canals and water 
races is regarded as a minor positive effect (see Table 8.1) 
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7.4.3 Effects of Operational Bywash Discharges 

Kingett Mitchell (2006a) reported that water race discharge points will be 
engineered to minimise the effects of scour and any effects on the 
instream habitat quality from operational bywash discharges are expected 
to be minor.  The creation and enhancement of wetlands associated with 
the operational bywash discharges could potentially result in a small 
increase in the existing angling, eel fishing and game bird hunting 
opportunities of the Rakaia, Waimakariri and Selwyn Rivers.  With 
appropriate mitigation (e.g., wetland management) this is regarded as a 
minor positive effect (see Table 8.1).   
 
 

7.4.4 Effects of Emergency Bywash Discharges 

Kingett Mitchell (2006a and 2006b) reported that infrequent emergency 
bywash discharges have a greater potential for erosion and water quality 
impacts on receiving water bodies than operational bywash discharges.  
While the exact details of the location of emergency discharges have yet 
to be confirmed, the majority of the flow is likely to be directed into the 
Rakaia and Waimakariri Rivers.  A portion of the emergency discharge 
may also be directed into the Selwyn River.   
 
 
Effects on the Rakaia and Waimakariri Rivers 
 
The “worst case” potential impact on fish, angling and recreational 
activities is if very low river flows coincide with low reservoir draw down 
and hence reduced discharge quality.  Mean annual 7-day low flows in the 
Waimakariri River are about 40 m3/s, and 92 m3/s in the Rakaia River.  
Emergency bywash discharges will be very rare events with little if any 
likelihood of having anything other than a minor short term effect on fish, 
angling and recreational values within the Rakaia and Waimakariri Rivers 
(Table 8.1).   
 
 
Effects on the Selwyn River 
 
Emergency bywash discharges will be very rare events with little if any 
likelihood of having anything other than a short term effect on fish, angling 
and other recreational activities within the Selwyn River.  The nature and 
scale of this effect is expected to be similar to a similar sized natural flood 
event within the river.  An emergency bywash discharge to the Selwyn 
River is likely to affect any fishermen or other people using the river for 
water based recreation at the time of the discharge and could result in the 
temporary loss of the opportunity to fish, swim or boat on the river due to 
higher flows and discoloured water.  The discharge of emergency bywash 
water to the Selwyn River may also create a hazard for people on the river 
at the time.  Further work is required to determine the extent and scale of 
this potential hazard and whether further mitigation (warning signs and/or 
sirens) is required to protect the safety of the public.   
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7.5 Effects Associated with Landuse Intensification 

7.5.1 Introduction 

General landuse intensification effects listed in Section 7.1 above have 
the potential to effect fish, fishery and recreational values by: 

• Increased sediment input rates resulting in reduced fish habitat 
quality and spawning success. 

• Increased sediment input rates resulting in a decrease in the benthic 
invertebrate community productivity and reduced fish growth rates 
and adult size.   

• Increased sediment input rates resulting in decreased visual clarity 
and a decrease in the feeding efficiency of visual feeders (e.g., 
trout), the ability of anglers to spot fish and enjoyment of 
recreational activities (boating, walking etc.).   

• Increased phosphorus concentrations resulting in nuisance algal 
growths, reduced benthic invertebrate community productivity and 
reduced fish growth rates, abundance, adult size and angling 
values.   

• Increased nitrogen resulting in potential toxicity to fish species.   

• Increased risk on disease associated with contact recreation. 
 
A comprehensive review of the water quality, habitat and ecology of 
waterbodies in agricultural catchments concluded that typical New 
Zealand agricultural landuse practises are associated with elevated levels 
of nutrients, sediments, bacteria, and reduced ecological health overall 
(Parkyn et al 2002).  Significant sources of environmental degradation 
include livestock access to waterways and degraded riparian habitat, both 
of which can result in bank erosion, sedimentation and reduced cover and 
habitat for fish.   
 
Improved land and riparian management practices are probably the most 
important and effective ways of mitigating potential effects of agricultural 
landuse intensification.  Fencing stock from waterways and retiring or 
replanting riparian areas have significantly reduced sediment and nutrient 
inputs into streams studied in several agricultural catchments in New 
Zealand (Parkyn & Wilcock 2004).  Improved land management include 
the following measures: avoiding overstocking on erosion-prone soils, 
protecting wetlands, and nutrient budgeting to minimise nutrient runoff or 
leaching to groundwater (Parkyn 2002). 
 
 

7.5.2 Sediment Effects 

Increased landuse intensification can result in increased soil exposure 
through treading and pugging damage from stock grazing; construction 
and use of farm tracks and races; and various other activities.  This can 
increase sediment runoff into streams and result in the following effects: 

• Reduced quality and quantity of fish habitat. 
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• Reduced spawning success, recruitment and abundance of fish. 

• Reduced feeding efficiency and adult fish size. 

• Reduced angler satisfaction.  
 
The implementation of on farm sediment control practices (e.g., fencing 
and riparian planting) are expected to reduce sediment inputs and the 
potential effects of sediment on fish spawning success, fish growth rates, 
recruitment, adult size and angler satisfaction.  In the absence of 
mitigation, sediment effects on fish, and fishery values within the ISA 
could be significant.  However, with appropriate mitigation the effects of 
sediment on the existing fish and fishery values on streams, water races 
and wetlands within the ISA would be less than minor, and values may in 
fact improve (Table 8.1).   
 
 

7.5.3 Increased Nutrient Concentrations 

Increased nutrient concentrations have the potential to cause the following 
effects on fish, fishery and other recreational values: 

• Reduced benthic invertebrate diversity resulting in decreased fish 
growth rates and size. 

• Excessive nuisance algal growths resulting in decreased dissolved 
oxygen (particularly salmonids), reduced spawning habitat suitability 
and reduced angling enjoyment. 

• Stimulation of toxic algal blooms (risk to ecosystems and humans). 
 
Kingett Mitchell (2006b) compared existing and predicted future nitrate-N 
concentrations within the PEA against guidelines for the protection of 
aquatic ecosystems from nutrient enrichment.  They found that median 
nitrate-N concentrations already exceed guidelines for the protection of 
aquatic ecosystems in the majority of foothills-fed and lowland streams 
within the PEA.  Because of this, predicted increases in nitrate-N 
concentrations caused by the CPWS would not result in further adverse 
effects, as nitrate is not a limiting nutrient in these waterways.  The same 
is expected to be true for Lake Ellesmere and lowland wetlands, where 
nutrient concentrations are already high.   
 
Although the biological communities present in the PEA may be relatively 
tolerant of nutrient enrichment, nitrate toxicity to fish can occur at 
particularly high concentrations.  The toxicity guideline for nitrate-N is 
7.2 g/m3 (Kingett Mitchell 2006b).  Nitrate-N concentrations are currently 
well below this toxicity threshold in most streams throughout the PEA 
(Kingett Mitchell 2006b).   
 
Of the waterways potentially affected by nitrate toxicity, the Selwyn River 
and Boggy Creek are considered the most sensitive as they have the 
highest recorded Nitrate-N concentrations.   
 
The toxic dinoflagellate Pfiesteria, which has been implicated in large-
scale fish kills in several North American estuaries, has been detected in 
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a number of brackish waters in New Zealand, including Lake Ellesmere 
(Rhodes et al 2006).  There have been no reported fish kills associated 
with Pfiesteria blooms in New Zealand.  However, a recent international 
review found that environmental conditions conducive to Pfiesteria-related 
fish kills include: shallow, brackish waters; little wind or wave action; warm 
temperatures; and high nutrient concentrations (Glasgow et al 2001).  
While Lake Ellesmere satisfies some of these environmental conditions, 
and nutrient concentrations may increase with further landuse 
intensification, the risk of the CPWS causing Pfiesteria-related fish kills in 
Lake Ellesmere is probably very low for several reasons.  Firstly, Lake 
Ellesmere is wind-exposed, turbid and well-mixed, which are unfavourable 
conditions for Pfiesteria.  Secondly, Lake Ellesmere already has nutrient 
concentrations similar to those in areas that have had fish kills, yet no 
Pfiesteria-related fish kills have been reported in the lake, suggesting that 
factors other than nutrient supply are currently limiting Pfiesteria 
populations.  Finally, Pfiesteria appears to have a cosmopolitan 
distribution (Rhodes et al 2006), including locations with a wide range of 
water quality, yet Pfiesteria-related fish kills have only been reported in a 
handful of locations (all in North America). 
 
Although the risk of Pfiesteria-related fish kills occurring in Lake Ellesmere 
is regarded as being low, the consequences of a Pfiesteria bloom 
occurring are potentially very high and adverse.  Therefore, source control 
of nutrients within the CPWS (e.g., using nutrient budgeting) should be a 
high priority and form part of any resource consent conditions for the 
scheme.  
 
Kingett Mitchell (2006b) reported that without mitigation DRP 
concentrations in the groundwater down gradient from the ISA can be 
expected to increase, however the extent of this increase is unknown.  
DRP levels in most lowland streams currently exceed guidelines to 
prevent excessive periphyton growth (Kingett Mitchell 2006b). 
 
Without appropriate mitigation, the extent and frequency of nuisance algal 
growths may increase with elevated DRP concentrations in lowland 
waterbodies.  This could result in a negative effect on native and 
introduced fish species due to diurnal DO fluctuations (resulting from 
increased benthic oxygen demand), decreased benthic invertebrate 
community productivity and reduced spawning area quality and quantity.  
The proposed mitigation measures (e.g., fencing and riparian planting) 
would reduce the scale of the effect of increased nutrient concentrations 
in the ISA water bodies to less than minor and between less than minor 
and minor depending on the waterbody within the lowland area 
(Table 8.1).   
 
 

7.5.4 Faecal Contamination 

Agriculture also increases the potential for faecal contamination of 
waterways, through runoff of stock excreta and direct deposition of 
excreta in waterways where stock have access to drains and banks or 
where farm tracks cross waterways.  An increase in faecal contamination 
has the potential to increase the risk of anglers, fishermen and those 
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involved in water based recreational activities (in particular swimming) 
from been affected.  The proposed mitigation measures (e.g., fencing and 
riparian planting) should reduce the scale of the effect of increased 
nutrient concentrations in the ISA and lowland water bodies (Table 8.1).   
 
 

7.6 Effects on Stream Flows 

7.6.1 Introduction 

The application of large volumes of irrigation water on land within the ISA 
will increase groundwater levels and baseflows in streams down gradient 
of the ISA.  Transient-state modelling undertaken by Aqualinc (2006) 
indicates that the greatest increase in groundwater levels will occur in the 
centre of the ISA.     
 
Effects of increased groundwater levels within the PEA include: 
• Increased water levels in wetlands (increased habitat for native 

fish). 
• Increased baseflow and flow permanence in the Selwyn River and 

its tributaries (increase in habitat for some adult native fish and 
brown trout and increase in spawning habitat). 

• Greater surface flow connection between the upper and lower 
reaches of the Selwyn River (greater use of the Selwyn River 
catchment by migratory fish and increase in spawning habitat and 
success). 

• Increased baseflow in lowland streams (increase in some adult 
native fish and brown trout habitat, increase in spawning habitat). 

• Greater inflows into Lake Ellesmere (increased opportunity for 
migration to and from the lake). 

• Increased suitability of flows for brown trout angling.   
• Increased opportunities for water based recreation.   
 
Effects of increased groundwater levels on lowland stream baseflows 
were predicted by Aqualinc (2006).  As stated in Section 7.1 above, the 
Aqualinc modelling results provide an indication of the potential magnitude 
of effects of the CPWS on lowland stream baseflows.  Because of the 
number of assumptions and uncertainty inherent in modelling, any 
changes in stream hydrology discussed in this section should be 
considered in relative terms, rather than absolute values. 
 
The modelling undertaken by Aqualinc (2006) indicates that effects of the 
CPWS on baseflow increases will be the greatest for the Selwyn and 
Irwell Rivers, and for the upper reaches of Hanmer Drain (Table 7.1).  
Existing baseflow in the Irwell River may be increased by about 10-fold in 
the headwaters, to about 3-fold near the mouth.  Baseflow in the upper 
reaches of Hanmer Drain may increase 5-fold, while baseflow in the 
Selwyn River at Coes Ford may double.   
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Substantial baseflow increases (30-100%) are predicted for the upper 
reaches of Boggy Creek and Birdlings Brook, and for the lower reaches of 
Hanmer Road Drain.  All of the remaining streams and stream sections 
within the PEA are predicted to have either minor (10-30%) or negligible 
(<10%) increases in baseflow (Table 7.1). 
 
 
Table 7.1: Predicted increases above existing lowland stream 

baseflows caused by the CPWS. 

Waterways Predicted Flow Increase 
Doyleston Drain, Styx River <10% 
Avon, Heathcote, LII ,and Halswell Rivers  10-30% 
Selwyn and Irwell Rivers >100% 
Hanmer Road Drain  
 - Upper reaches (above Lake Rd) 
 - Lower reaches (from Lake Rd) 

 
30 ->100% 
30-100% 

Boggy Creek 
 - Upper reaches (Irwell/Rakaia Rd) 
 - Lower reaches (from Caldwells Rd) 

 
30-100% 
10-30% 

Birdlings Brook 
 - Near headwaters (Feredays Rd) 
 - Lower reaches (from Clarks Rd) 

 
30-100% 
10-30% 

Harts Creek  
 - Clarks Rd 
 - Timberyard Rd 

 
10-30% 
<10% 

Tent Burn and Waikewai Creek  10-30% 

Note:  Changes in median baseflow modelled by Aqualinc (2006).  
 
 

7.6.2 Waimakariri and Rakaia Rivers 

The aquatic habitat types of the Waimakariri River within the irrigation 
area that are potentially affected by the use of water within the scheme 
include active minor side braids, seeps, springs and wetlands, either 
through direct runoff or groundwater recharge into these areas.   
 
Kingett Mitchell (2006a) reported that based on the current modelling by 
Aqualinc and the response of waterways close to the Waimakariri and 
Rakaia Rivers that any effects of groundwater entering the side braids, 
seeps, springs or riparian wetlands of the Waimakariri and Rakaia River is 
expected to be negligible.  Assuming that appropriate on-farm mitigation 
measures are implemented then the effects of the use of water on the 
fish, fishery and recreational values of seeps, springs, riparian wetlands 
and minor braids of the Waimakariri and Rakaia River are expected to be 
positive but very small (Table 8.1).   
 
 

7.6.3 Irrigation Area Rivers, Water Races and Wetlands 

Rivers 
 
Overall, groundwater modelling to date indicates that effects of the CPWS 
on river flows will be greatest immediately down gradient of the irrigation 
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area and that the significance of effects will reduce with distance north 
and south of these rivers.  This will most likely result in increased flow 
permanence in the mid-reaches of the Selwyn River, and greater 
frequency of surface flow connection between its upper and lower 
reaches.  Assuming that appropriate on farm mitigation measures are 
implemented (particularly excluding stock from waterways) then there is 
expected to be a minor positive effect on the fish, fishery and recreational 
values within rivers within the ISA (Table 8.1).   
 
 
Seeps, Springs and Riparian Wetlands 
 
Kingett Mitchell (2006a) reported that water use within the ISA is expected 
to result in an increase in the amount of instream habitat of seeps and 
springs and aquatic habitat of wetlands within the irrigation area.  This 
increase in aquatic habitat will be most notable in shallow seeps, springs 
and wetlands within low gradient areas within the irrigation area.  
Assuming that the appropriate on farm mitigation measures are 
implemented (such as excluding stock from waterways) then there is 
expected to be a minor positive effect on the fish, fishery and recreational 
values within seeps, springs and riparian wetlands within the ISA 
(Table 8.1). 
 
 
Stock Water Races 
 
Effects on increased soil moisture and groundwater are expected to result 
in a small increase in the amount of instream habitat within the existing 
stock water race network.  Stock water races are typically ‘U – shaped’ 
and so any increase in water level is likely to result in a small increase in 
fish habitat.  Assuming that the appropriate on farm mitigation measures 
are implemented (such as excluding stock from waterways) then there is 
expected to be a less than minor positive effect on the fish, fishery and 
recreational values in water races within the ISA (Table 8.1). 
 
 

7.6.4 Water Races, Streams and Wetlands 

Tributaries of Lake Ellesmere 
Lake Ellesmere is fed by as many as 34 permanent lowland streams, 
creeks and drains of varying size, channel form and flow and with varying 
fish, fishery and recreational values.  As a result of this variability and due 
to differences in the predicted increase in stream flows that will result from 
the proposed scheme the potential effects on these values of various 
Lake Ellesmere tributaries are assessed separately below.   
 
Fish diversity and abundance is affected by a range of factors including: 

• Instream habitat quantity. 

• Instream habitat quality. 

• Riparian habitat quantity and quality. 
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• Water quality. 

• Benthic invertebrate community diversity and abundance. 
 
Kingett Mitchell (2006c) reported that increased groundwater levels 
caused by the CPWS are considered to have either nil or positive effects 
on existing periphyton, macrophyte, and invertebrate communities within 
lowland water bodies.  Kingett Mitchell (2006b) reported that without 
mitigation the CPWS could result in an increase in the nitrate and 
phosphorus concentrations within some lowland water bodies but that 
faecal coliform numbers were not expected to increase except possibly in 
the Selwyn River.  Measures for mitigating water quality effects include 
on-farm nutrient budgeting, irrigation scheduling to avoid ponding or 
overland runoff, and fencing of waterways.  These mitigation measures 
are considered adequate for avoiding landuse intensification effects 
associated with runoff and stock access, and may in fact improve water 
quality (Kingett Mitchell 2006b).  Kingett Mitchell (2006c) reported that 
lowland streams down gradient of the ISA provide variable but generally 
degraded riparian vegetation quality.   
 
Overall the increase in base flow of lowland streams is expected to result 
in a positive effect on fish, fishery and recreational values of lowland water 
bodies.  The expected positive effect ranges from less than minor to 
significant depending on the existing values, other potential effects 
(e.g., changes to water quality) and size of the expected increase in flow 
(Table 8.1).  The following section assesses the potential effects of the 
CPWS on fish, fishery and recreational values of lowland water bodies.   
 
 
Prices Stream and Kaituna River 
The proposed scheme is not expected to have any effect on the fish, 
fishery or recreational values of either Prices Stream or the Kaituna River.   
 
 
Halswell and LII Rivers 
Kingett Mitchell (2006b) reported that nitrogen concentrations within the 
Halswell and LII Rivers could increase with the development in CPWS.  If 
nitrogen concentrations did increase and cause an increase the extent or 
frequency of nuisance algal growths it is possible that the benthic 
invertebrate community diversity and abundance could change and have 
a negative effect on fish within the Halswell and LII Rivers.  However 
given the highly modified nature of the mid and lower Halswell and LII 
Rivers and the already poor benthic invertebrate community that exists 
there a negative effect on fish resulting from a change in the invertebrate 
community is not expected.   
 
The existing fish habitat quality within the lower Halswell and LII Rivers 
has been degraded by flood protection works (Section 3.8).  Kingett 
Mitchell (2006a) reported that the predicted increase in surface water 
flows is expected to have a small beneficial effect on instream habitat 
quantity and quality within the Halswell and LII Rivers.  If the amount or 
quality of instream habitat is currently limiting the fish values of the 
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Halswell and LII Rivers then a minor positive effect on fish values is 
expected to occur.   
 
The increased flows are expected to have a minor positive effect on the 
existing coarse, whitebait and trout fishery values within the Halswell and 
LII Rivers.  Increased flows are not expected to have significant effect on 
the existing eel fishery or other water based recreational values within the 
rivers.   
 
 
Lower Selwyn River 
Kingett Mitchell (2006a) reported that there is predicted to be a large 
increase in the amount of adult brown trout and food producing habitat, a 
slight increase in the amount of shortfin eel habitat, a slight decrease in 
the amount of brown trout fry habitat and a moderate decrease in the 
amount of upland bully and inanga habitat in the Lower Selwyn River 
following the proposed scheme.   
 
Assuming that instream habitat is currently limiting the trout population of 
the Selwyn River, and the appropriate on-farm nutrient and sediment 
control mitigation measures are implemented within the ISA, then the 
effects of the use of water on the fish, fishery and recreational values of 
the Lower Selwyn River are expected to be positive in terms of increased 
trout and shortfin eel numbers.   
 
Generalised habitat modelling indicated that increased flows in the Selwyn 
River at Coes Ford would reduce habitat suitability for inanga.  However, 
Coes Ford probably provides little suitable inanga habitat regardless of its 
flow, due to its shallow and wide bed profile resulting in depths that are 
too shallow and higher velocities than inanga typically prefer.  Thus, the 
loss of potential inanga habitat at Coes Ford is not regarded as significant.  
Furthermore, it is unlikely that reducing the amount of inanga habitat in 
the vicinity of Coes Ford would result in a detectable effect on the inanga 
population within the Ellesmere catchment as a whole.   
 
An increase in flow is expected to result in a larger increase in the amount 
and quality of the brown trout and food producing habitat in the less 
modified (by flood protection works) section immediately downstream of 
Coes Ford compared to the channelised reach immediately upstream of 
the lake.  It is expected that increasing the flow in the section downstream 
of Coes Ford will result in an increase in trout spawning activity, adult and 
juvenile trout carrying capacity and suitability for angling.  
 
The effects of increased flows on the existing eel fishery and other water 
based recreational values of the lower Selwyn River is also expected to 
be positive.   
 
 
Harts Creek 
Kingett Mitchell (2006a) reported that there is expected to be a 5 – 10% 
increase in surface water flow of Harts Creek as a result of water use 
within the irrigation area.  This increase in surface water flow is expected 
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to result in a small increase in the amount of habitat available to shortfin 
eel and trout and a small decrease in the amount of habitat available to 
upland bully and inanga.   
 
Kingett Mitchell (2006a) reported that the instream habitat quality of Harts 
Creek was characterised by an excessive silt deposition and low channel 
shading.  Section 3.8 reported that this poor instream habitat quality is 
reflected in the low diversity (5 species) of the existing fish community.  
An increase in the flow of Harts Creek has the potential to improve habitat 
quality by flushing deposited silt from the river.  This could result in the 
exposure of gravels and cobbles that are preferred by most native fish 
and also for trout spawning.   
 
Section 4.6 reported that the current use of the Harts Creek trout fishery is 
high (relative to other Lake Ellesmere tributaries).  As a result of the 
current high use of the trout fishery and the small predicted increase in 
flows and trout habitat quantity and quality is not expected result in an 
effect on the existing trout fishery values.   
 
The effect of increased flow on the eel fishery and other water based 
recreational activities in Harts Creek is potentially positive.   
 
 
Irwell River 
Kingett Mitchell (2006a) reported that there is predicted to be a large 
(>100%) increase in the amount of potential adult brown trout and food 
producing habitat, a slight increase in the amount of shortfin eel habitat, a 
minor (<20%) decrease in the amount of brown trout fry habitat and a 
large (>50%) decrease in the amount of upland bully and inanga habitat in 
the lower Irwell River following the proposed scheme.   
 
The Irwell River experiences very low flows (Aitcheson-Earl & Ettema 
2005).  As a result the quantity of instream habitat is expected to be 
restricting or severely restricting the fish, fishery and water based 
recreational values of the Irwell River, and in particular the trout 
population and trout fishery values.  This was confirmed by Daly (2004) 
who described the current use of the trout fishery as low.   
 
Assuming that water quality is suitable then increasing the flow in the 
Irwell River is expected to result in a significant increase in the diversity 
and abundance of the native fish community and the abundance and size 
of trout compared to the existing levels.  The CPWS is also predicted to 
increase degree of flow permanence of the Irwell River (Aqualinc 2006), 
which will further enhance its quality as fish habitat. 
 
The effects of increased flow is also expected to result in a significant 
positive effects on the eel and trout fishery and other water based 
recreational activities in the Irwell River.  A cumulative benefit to the 
overall quality of the Lake Ellesmere brown trout fishery (e.g., through 
increased spawning habitat) may also occur as a result of increasing trout 
spawning within the Irwell River.   
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Wood Creek 
Kingett Mitchell (2006a) reported that, based on the predicted increase in 
flow of the lower Selwyn and Irwell Rivers, it is expected that the flow of 
Wood Creek (Wood Creek flows to Lake Ellesmere between the Selwyn 
and Irwell Rivers) will also increase significantly and that this is likely to 
result in an increase in the amount of habitat available to fish within Wood 
Creek.   
 
Wood Creek currently has poor habitat quality (Kingett Mitchell 2006a) 
and low fish diversity in its lower reaches.  Habitat quality and fish 
diversity maybe greater upstream where the creek is not subjected to 
flood protection works and management.  Increasing the flow is expected 
to increase the habitat quality and quantity and potentially the fish values 
(e.g., increased diversity and abundance of native fish and increased 
spawning by brown trout) of the upper Wood Creek but not the 
channelised lower reaches.   
 
Wood Creek is too small to provide trout fishery values.  Therefore any 
positive effects of increased flows on fishery values are expected to be 
limited to the commercial and recreational use of the eel fishery within the 
creek itself and the cumulative benefit to the overall quality of the Lake 
Ellesmere brown trout fishery, through increased spawning habitat.   
 
 
Boggy Creek 
Kingett Mitchell (2006a) reported that there is predicted to be a minor 
(<20%) increase in the amount of adult brown trout and food producing 
habitat, a slight increase in the amount of shortfin eel and brown trout fry 
habitat, and a slight decrease in the amount of upland bully and inanga 
habitat in Boggy Creek following the proposed scheme.   
 
Assuming that instream habitat is currently limiting the trout population of 
Boggy Creek then the effects of increased stream flow on the fish, fishery 
and recreational values of Boggy Creek are expected to be positive in 
terms of increased trout and shortfin eel numbers.   
 
The lower reaches of Boggy Creek are channelised and increasing the 
flow is not expected to improve the habitat quality or increase the quantity 
of fish habitat in this section of the creek.  The mid and upper reaches of 
Boggy Creek provide good quality fish habitat and is an important brown 
trout spawning tributary (Fig. 3.6).  Increasing the flow has the potential to 
enhance the fish values and spawning use and success of Boggy Creek.   
 
The effect of increased flow on the eel and trout fishery and other water 
based recreational activities in Boggy Creek is expected to be positive.   
 
 
Waikewai Creek 
Kingett Mitchell (2006a) reported that there is predicted to be a slight 
increase in the amount of adult brown trout, food producing, shortfin eel 
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and brown trout fry habitat and a slight decrease in the amount of upland 
bully and inanga habitat in Waikewai Creek following the proposed 
scheme.  Increased flow may increase the amount of suitable spawning 
gravels and enhance the trout spawning habitat and success within 
Waikewai Creek.   
 
The trout fishery values of Waikewai Creek are low (Maw 2004) and the 
creek is too small for other non-fishing water based recreational activities.  
Therefore any positive effects of increased flow on fishery and 
recreational values within Waikewai Creek are expected to be limited to 
the commercial, customary and recreational eel fisheries.   
 
 
Hanmer Road Drain 
Kingett Mitchell (2006a) reported that there is predicted to be a moderate 
(approximately 30%) increase in the amount of adult brown trout and food 
producing habitat, a slight increase in the amount of shortfin eel habitat, a 
moderate (approximately 25%) increase in the amount of brown trout fry 
habitat, no change in the amount of upland bully habitat and negligible 
change (<5%) in inanga habitat in the Hanmer Road Drain following the 
proposed scheme.   
 
Kingett Mitchell (2006a) reported that, despite its channelised nature, the 
Hanmer Road Drain provides good quality habitat for some fish values 
(e.g., trout spawning).  A recent survey of the Hanmer Road Drain showed 
that it is an important brown trout spawning stream of Lake Ellesmere 
(Fig. 3.5).  Increasing the flow is expected to enhance the existing trout 
spawning habitat values of the Hanmer Road Drain.   
 
The trout fishery values of the Hanmer Road Drain are low (Maw 2004) 
and the creek is too small for other non fishing water based recreational 
activities.  Therefore any positive effects of increased flow on fishery and 
recreational values within the Hanmer Road Drain are expected to be 
limited to the commercial, customary and recreational eel fisheries.   
 
 
Doyleston Drain 
 
Kingett Mitchell (2006b) reported that there is expected to a less than 5% 
increase in flow within the Doyleston Drain as a result of water use within 
the irrigation area.   
 
A recent survey of the Doyleston Drain showed that it is an important 
brown trout spawning stream of Lake Ellesmere (Fig. 3.5).  Increasing the 
flow by less than 5% is not expected to enhance the existing trout 
spawning habitat values of the Doyleston Drain.   
 
The trout fishery values of the Doyleston Drain are low (Maw 2004) and 
the water way is too small for other non fishing water based recreational 
activities.  Therefore any positive effects of increased flow on fishery and 
recreational values within the Doyleston Drain are expected to be limited 
to the commercial, customary and recreational eel fisheries.   
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7.6.5 Coastal Spring Fed Streams 

Avon River and Heathcote River 
Kingett Mitchell (2006a) reported that there is expected to be a minor 
increase in surface water flow of the Avon and Heathcote Rivers as a 
result of water use within the irrigation area.  This increase in surface 
water flow is expected to result in a minor increase in the amount of 
instream habitat and may have some small positive effect on the fish, 
fishery and recreational values of the Avon and the Heathcote Rivers.   
 
 
Streams South of Lake Ellesmere 
Kingett Mitchell (2006a) reported that there is predicted to be slight 
increase in the amount of adult brown trout, food producing and shortfin 
eel habitat and a slight decrease in the amount of upland bully, inanga 
and brown trout fry habitat in Jollies Brook following the proposed 
scheme.   
 
A recent survey of Lee River, Jollies Brook and the Tent Burn showed that 
some brown trout spawning occurs in these streams (Fig. 3.5).  Increasing 
the flow by less than 5% is not expected to enhance the existing trout 
spawning habitat values of the coastal streams south of Lake Ellesmere.   
 
The trout fishery values of the Lee River, Tent Burn and Jollies Brook 
were rated as high, medium and low respectively by Maw (2004).  These 
water bodies are too small for other non fishing water based recreational 
activities.  Positive effects of increased flow on fishery and recreational 
values within the Tent Burn and Jollies Brook are expected to be limited to 
the commercial, customary and recreational eel fisheries.  Increased flow 
has the potential to enhance the commercial, customary and recreational 
eel fisheries, trout fisher and other water based recreational values of the 
Lee River.   
 
 

7.6.6 Lowland Wetlands and Water Races 

Kingett Mitchell (2006e) reported that there are a number of significant 
wetlands down gradient of the irrigation area including Yarrs Lagoon, 
Harts Creek Sedgeland, Travis Wetland, Coes Ford Flaxland and the 
Motukarara Wetlands.   
 
Positive effects of increased water levels on fishery and recreational 
values within lowland wetlands include enhanced commercial, customary 
and recreational eel fisheries, bird watching, sightseeing, walking and 
water fowl hunting.   
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7.6.7 Lower Waimakariri River Spring Fed Tributaries 

Kingett Mitchell (2006a) reported that the proposed scheme is expected to 
result in a negligible effect on surface water flows with the Styx River 
Based on this prediction it is expected that any change in the surface 
flows of Otukaikino Creek will also be negligible.  As a result any effect of 
the scheme on fish, fishery and recreational values in the Styx River and 
Otukaikino Creek is expected to be neutral or positive.   
 
 

7.6.8 Coastal Lagoons and Estuaries 

Introduction 
 
The ultimate freshwater receiving environments down gradient of the 
irrigation area are the two major river mouth lagoons 
(Brooklands/Waimakariri and Rakaia), coastal lagoons (Coopers Lagoon 
and Lake Ellesmere), and the Avon/Heathcote Estuary.  The following 
sections assess the potential effects of the scheme on the aquatic habitat 
of each of these lowland water bodies.   
 
 
Lake Ellesmere/Te Waihora 
 
Kingett Mitchell (2006a) reported that preliminary water balance modelling 
indicated that increased lake inflows caused the CPWS may result in an 
increase the frequency of lake opening by, on average, one or two 
openings per year.  Depending on the timing of lake openings, this is 
expected to provide an increased opportunity for diadromous species to 
come and go from the lake, resulting in greater fish species diversity and 
abundance.  Lake openings during spring allow the migration of native fish 
such as juvenile inanga (whitebait), bullies, and smelt into the lake (Taylor 
1996).  Therefore any increase in lake opening frequency during spring 
would be positive outcome for native fish communities and the fisheries 
they support.   
 
Eels support by far the most important commercial and cultural fishery 
within Lake Ellesmere.  Eel abundance within the lake is strongly 
influenced by commercial fishing pressure and timing of lake openings 
(Graynoth & Jellyman 2002), and does not appear to be declining in 
relation to water quality.  In a comprehensive review of potential factors 
influencing fish communities of Lake Ellesmere, Taylor (1996) concluded 
that the lake’s trophic state has probably had no adverse effects on fish.  
Rather, Taylor (1996) suggested more significant factors affecting lake 
fish communities were management of lake levels and timing of openings, 
loss of the lake macrophyte communities (i.e., habitat loss), commercial 
fishing, reduced flows in tributary streams, and mechanical clearance of 
drains.  The most significant issue with respect to increased nutrient 
concentrations, is the potential for Pfiesteria-related fish kills in the lake 
(see Section 7.5.3 above).  As stated earlier, while the likelihood of fish 
kills occurring is low, the potential adverse outcome is very significant, so 
source control of nutrients within the CPWS is regarded as critical. 
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Kingett Mitchell (2006e) reported that there may be a shift in riparian 
vegetation community composition in response to lake water levels and 
salinity gradients at some locations (e.g., the lower reaches of tributaries).  
This could result in change in the location of inanga spawning areas either 
upstream or downstream of their current locations.  However, the overall 
quantity of suitable inanga spawning habitat within the Lake Ellesmere 
catchment is not expected to occur as a result of vegetation changes 
resulting from lake level and salinity changes.   
 
Potentially positive effects of an increase in the frequency of lake 
openings on the diversity and abundance of fish species (particularly 
inanga, eels, mullet, flounder and trout) could enhance the values of these 
fisheries within the lake and its tributaries.   
 
 
Other coastal lagoons and the Avon Heathcote Estuary 
 
Kingett Mitchell (2006a) reported that the scheme is expected to result in 
only minor increases in surface water flows in water bodies close to the 
other coastal lagoons and estuary (Tent Burn, Waikewai Creek, Avon, 
Styx etc.) (Table 8.1).  Based on this data any change in the level of 
coastal lagoons and the Avon Heathcote Estuary and amount of aquatic 
habitat available to fish species is expected to be minor.   
 
Minor potential positive effects of increased water levels on fishery and 
recreational values within coastal lagoons include enhanced commercial, 
customary and recreational eel fisheries, bird watching, sightseeing, 
walking and water fowl hunting.  
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8. Summary of Potential Effects and Mitigation 
The construction of intake structures, canals and water races and the 
Waianiwaniwa reservoir have the potential to remove or disturb spawning 
habitat, physically obstruct fish passage, elevate suspended sediments 
and inundate Canterbury mudfish and eel habitat.  Proposed mitigation for 
reducing or avoiding effects includes minimising construction periods, 
stormwater and sediment control, revegetation, avoidance of wetland 
habitat and translocation of Canterbury Mudfish to existing, enhanced or 
created habitat.  The proposed mitigation measures are expected to 
reduce most of these potential effects to less than minor (Table 8.1).  The 
loss of mudfish habitat within the Waianiwaniwa valley will remain a 
significant effect, with protection of remnant habitats within the valley 
(e.g., in shallow sub-basins within the reservoir), and offset mitigation 
(i.e., habitat enhancement and protection at other known mudfish 
localities) the most realistic options available.  
 
The principal potential effect of diverting water from the Waimakariri and 
Rakaia Rivers is on the upstream migration of native fish and adult 
salmonids and the entrainment of juvenile salmonids and native fish 
migrating downstream.  The potential effect of the structures on salmonid 
migration will be mitigated through the construction and operation of an 
appropriately designed fish screen, which will use best practise design 
guidelines recommended by ECan and stakeholders.  The installation and 
operation of an appropriately designed fish screen is expected to reduce 
the potential effects on adult native fish and salmonids to less than minor 
(Table 8.1).  The installation and operation of an appropriately designed 
fish screen is not expected to significantly reduce the potential effects of 
entrainment on juvenile native fish and salmonids (Table 8.1).   
 
The creation of the reservoir could result in predation pressure on 
Canterbury mudfish and restricted escapement of longfin eels.  The 
implementation of mitigation measures is expected to reduce these effects 
to minor and nil respectively (Table 8.1).  The creation of the reservoir 
offers the potential for enhancing the eel and trout fishery and recreational 
values of the Waianiwaniwa valley.  The reservoir is expected to result in 
a minor positive effect on the current eel, trout fishery and recreational 
values (Table 8.1).   
 
The Waianiwaniwa River downstream of the proposed dam currently has 
intermittent flow, but may provide habitat for endangered Canterbury 
mudfish.  Provision of a residual flow downstream of the Waianiwaniwa 
reservoir would either maintain or improved habitat in the residual and 
ephemeral Waianiwaniwa River.   
 
The discharge of water from the reservoir into the canals and water races 
is expected to result in a minor positive effect on fish habitat and angling 
opportunities (Table 8.1).   
 
Operational bywash discharges have the potential to enhance wetland 
habitat within the area.  Enhancement of wetland habitat associated with 
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operational bywash discharges is expected to result in a minor positive 
effect in the Waimakariri, Rakaia and Selwyn Rivers (Table 8.1).   
 
The emergency bywash discharges have the potential to result in the 
temporary loss of fishing and recreational opportunities in the Waimakariri, 
Rakaia and Selwyn Rivers.  Emergency bywash discharges are expected 
to result in a less than minor and minor effect on the Rakaia and 
Waimakariri Rivers and the Selwyn River respectively (Table 8.1).   
 
Without mitigation, landuse intensification has the potential to affect fish, 
angling and recreational values through sediment and nutrient inputs and 
faecal contamination.  On-farm mitigation (fencing of waterways, riparian 
planting etc.) will be required to ensure the actual effects of sediment 
runoff are less than minor or nil (Table 8.1).  On-farm mitigation (fencing 
of waterways, riparian planting etc.) is expected to reduce the potential 
effects of faecal contamination and nutrients to minor or less than minor 
(Table 8.1).   
 
Increased irrigation within the CPWS area is expected to increase surface 
water flows, adult fish habitat quality and quantity, spawning habitat, 
connectivity between ephemeral reaches and suitability for brown trout 
angling within waterbodies within the PEA.  Irrigation is expected to have 
a less than minor to significant positive effect on fish and angling in 
different waterbodies (Table 8.1).   
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Table 8.1 Summary of potential effects of the CPWS (excluding water abstraction effects) on fish, 

fishery and recreational values.  
 
Note:   1 arrow = less than minor effect; 2 arrows = minor effect; 3 arrows = significant effect; N/A = not applicable; 

arrow direction indicates a potential positive ( ) or negative ( ) effect. 
 * depends on waterway. 

Activity Potential Effects of Activity Mitigation Options Potentially Affected 
Environments 

Significance 
of Effect 

Pre-Mitigation 

Significance of 
Effect 

Post-Mitigation 
Construction      
Intake structures • Removal or disturbance of spawning 

habitat 
 
• Physical changes causing obstruction 

to fish passage 
 
• Elevated suspended sediments and 

sedimentation 

• Minimise time and works within water 
 
• Avoid works in waterways during 

relevant spawning periods 
 
• Stormwater and sediment control 
 
• Re-vegetation after construction 
 
 

• Waimakariri  & Rakaia R 
adjacent to intakes 

 
• Seeps and springs 

(more sensitive due to 
lack of flushing flows) 

 

 
 
 

 
 
 

 
 
 
 

 
 

Canals, water races, 
discharge structures 

• Removal or disturbance of spawning 
habitat 

 
• Physical changes causing obstruction 

to fish passage 
 
• Elevated suspended sediments and 

sedimentation  

• Minimise time and works within water 
 
• Avoid works in waterways during 

spawning periods 
 
• Stormwater and sediment control 
 
• Re-vegetation after construction 
 
• Avoid wetland areas 
 

• Selwyn, Kowai & 
Hororata R. 

 
• Blacks Strm, Hawkins R. 

and Waianiwaniwa R. 
 
• Water races 
 
• Wetlands 
 

 
 
 
 

 
 
 

 
 

 
 
 
 

 
 
 

 
 

Waianiwaniwa reservoir • Inundation and loss of Canterbury 
mudfish populations within the 
reservoir footprint due to competition, 
predation, and habitat change 

 
 
 
 
 

• Translocation of mudfish to existing 
and/or created habitat within or outside 
of the valley 

• Enhancement and protection of existing 
and potential mudfish habitat outside of 
the reservoir footprint 

• Use of covenants to protect mudfish 
habitat within the CPWS irrigation area 

 

• Waianiwaniwa R. and 
tributaries 
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Activity Potential Effects of Activity Mitigation Options Potentially Affected 
Environments 

Significance 
of Effect 

Pre-Mitigation 

Significance of 
Effect 

Post-Mitigation 
• Inundation and loss of eel fishery 

values 
 
• Inundation and loss of recreational 

values 
 
 
• Sediment effects 
 

N/A 
 
 

N/A 
 
 
 

• Appropriate sediment control, such as 
creation of stormwater settling ponds 
within the valley during construction 

 

• Waianiwaniwa R. and 
tributaries 

 
• Waianiwaniwa R. and 

tributaries 
 

 
• Lower Waianiwaniwa R 

(immediately 
downstream of the dam 
near Coalgate) 

 
 

 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 
 
 
 

 
 

      
Operation & Water 
Use 

     

Water diversion from 
Waimakariri and Rakaia 
Rivers 

• Entrainment of adult native fish and 
adult salmonids 

 
• Entrainment of juvenile salmonids and 

native fish  
 
• Hazard for recreational users e.g., jet 

boaters and kayakers 
 
• Localised change in river bed 

morphology 

• Construction and operation of fish 
screens 

 
• Construction and operation of fish 

screens 
 
• Placement of signs upstream and 

downstream of the intake structures 
 
• Erosion protection, placement of rock 

groynes 
 

• Waimakariri & Rakaia R. 
 
 
• Waimakariri & Rakaia R. 
 
 
• Waimakariri & Rakaia R. 
 
 
• Waimakariri & Rakaia R. 
 

 
 
 

 
 
 

 
 
 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 

Nil 
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Activity Potential Effects of Activity Mitigation Options Potentially Affected 
Environments 

Significance 
of Effect 

Pre-Mitigation 

Significance of 
Effect 

Post-Mitigation 
Waianiwaniwa reservoir 
 

• Restricted longfin eel escapement 
 
 
• Predation pressure on Canterbury 

mudfish by fish (e.g., eels and trout) 
 
 
 
• Creation of some limited fish (e.g., eel, 

bully, brown trout) habitat within the 
lake 

 
• Creation of some limited eel and trout 

fishery values 
 
• Creation of some limited recreational 

opportunities (e.g., boating, game bird 
shooting and bird watching) 

 

• Maintain a residual flow through the dam 
into the lower Waianiwaniwa River 

 
• Translocation of Canterbury mudfish to 

existing, enhanced or created habitat 
within or outside the valley 

• Exclusion of predators from lake inflows  
 

• Lake and catchment management 
(operating regime, nutrient controls etc.) 
 
 

• Lake and catchment management 
(operating regime, nutrient controls etc.) 
 

• Lake and catchment management 
(operating regime, nutrient controls etc.) 
 
 

• Waianiwaniwa valley 
 
 
• Waianiwaniwa valley 
 
 
 
 
• Waianiwaniwa valley 
 
 
 
• Waianiwaniwa valley 
 
 
• Waianiwaniwa valley 

 
 
 

 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 

Nil 
 
 

 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 

Reservoir discharge into 
the lower Waianiwaniwa 
River 

• No residual flow  
- loss of potential Canterbury mudfish 
habitat 

• Retain residual flow 
- maintain and possibly enhance existing 
fish habitat 

• Lower Waianiwaniwa R 
below dam, near 
Coalgate 

 Nil or  

Reservoir discharge into 
canals, water races 

• Creation of fish habitat (native fish and 
salmonids) within the races and at the 
discharge points 

 
• Creation of angling opportunities within 

the canals and water races (trout and 
eel) 

 

• Canal and water race management (flow 
regime, riparian planting etc.) 

 
 
• Publishing angling opportunities and 

access 

N/A 
 
 
 
N/A 
 

 
 
 
 

 
 

 
 
 
 

 
 

Operational bywash 
discharges 

• Erosion 
• Reduced water quality possible when 

water sourced from reservoir (during 
early years of reservoir creation and 
when reservoir levels are low) and if 
stock have access to water races 

• Engineer outlets to minimise erosion 
• Fence out stock 
• Creation, enhancement and 

management of wetlands associated 
with bywash discharges to improve 
discharge water quality, and create 
habitat for fish angling, eel fishing and 
game-bird hunting opportunities 

• Waimakariri, Rakaia, 
and Selwyn R 
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Activity Potential Effects of Activity Mitigation Options Potentially Affected 
Environments 

Significance 
of Effect 

Pre-Mitigation 

Significance of 
Effect 

Post-Mitigation 
 

Emergency bywash 
discharges 

• Temporary loss of fishing and 
recreational opportunities due to higher 
flows and discoloured water 

• Short term scour and reduced water 
quality 

 

• Good engineering design to minimise 
likelihood of emergency bywash 

 
• Contingency planning to ensure rapid 

response to emergency discharges 

• Waimakariri, Rakaia, 
and Selwyn R 

 
 

 
 

 

 
 

Landuse intensification 
 

• Increased sediment input rates 
resulting in: 

- Reduced fish habitat 
- Reduced spawning success, 

growth rates and adult size 
- Decreased visual clarity causing 

reduced feeding efficiency of visual 
feeders 

- Reduced enjoyment of recreational 
activities 

 
 

• Increased nutrient concentrations 
resulting in: 
- Reduced fish growth rates,   

abundance, and adult size 
- Reduced angling amenity 

 
 
 
 
 

• Faecal contamination from stock 
resulting  in increased risk of disease 
for anglers and contact recreation 
users 

 
 
 
 

• Sustainable farm management, 
particularly: 

- Irrigation scheduling to minimise 
ponding and runoff 

- On-farm nutrient budgeting to 
minimise loss of nutrients in surface 
runoff and irrigation drainage to 
groundwater and lowland streams 

- Fence all waterways to exclude stock 
- Encourage regeneration of riparian 

vegetation buffer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

• ISA streams, water 
races and wetlands 

• Lowland streams, water 
races and wetlands 

• ISA water bodies 
- streams 
- water races 
- wetlands 

 
• Lowland water bodies 

- streams 
 - water races 

   - wetlands  
 
 
• ISA streams, water 

races, and wetlands 
 
• Lowland streams, water 

races and wetlands  
 

 
 
 
 

NIL 
 
 
 
 
 
 
 
 

 
 
 

 
 

 - * 
 

 - * 
 
 

 
 
 
 

 

 -  
 
 
 

Nil 
 
 
 
 
 
 
 
 
 

Nil 
 

 
 

 - * 
 

 - * 
 
 

 or  
 
 

Nil 
 

Water use • Increased surface water flows  
• Increased adult fish habitat quality and 

quantity 

N/A • ISA water bodies 
- Streams and wetlands 
- Water races 
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Activity Potential Effects of Activity Mitigation Options Potentially Affected 
Environments 

Significance 
of Effect 

Pre-Mitigation 

Significance of 
Effect 

Post-Mitigation 
• Increased spawning habitat 
• Increased connectivity between 

ephemeral reaches for migratory fish 
• Increased suitability for brown trout 

angling 
 

 
 
 

• Lowland water bodies 
- Streams and wetlands 
 - Water races 
 

 
 
 
 

 - * 
 

 

 
 
 

 
 - * 

 
 

 • Greater inflows into Lake Ellesmere 
resulting in a change in salinity 
gradients around tributary inflows, an 
increase in lake opening frequency and 
an increase in diversity and abundance 
of existing fish species and marine 
species, whitebait, eel and brown trout 
fishery values 

 

• Appropriate irrigation scheduling 
 
 

• Lake Ellesmere 
 

 -   -  
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