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1. INTRODUCTION 

1.1 My full name is Gregory Ian Ryder.  

1.2 I hold BSc. (First Class Honours) (1984) and PhD. (1989) degrees in Zoology 

from the University of Otago. For both my honours dissertation and PhD. thesis 

I studied stream ecology with particular emphasis on sedimentation and benthic 

macroinvertebrates. 

1.3 I am a member of the following professional societies: 

(a) New Zealand Freshwater Society; 

(b) Royal Society of New Zealand; 

(c) Society for Freshwater Science (North America). 

1.4 I am a Director and Environmental Scientist at Ryder Environmental Limited 

(Ryder) and have worked as a consultant for approximately 25 years. I work 

largely in the field of surface water quality and aquatic ecology. I also fulfil the 

role of an independent commissioner and have sat on over 25 resource 

consent hearings. 

1.5 I have undertaken or been associated with a large number of investigations that 

have assessed the effects of abstractions and discharges on surface water 

ecosystems, the effects of existing and proposed impoundments, and the 

effects of land use activities that produce point source and non-point source 

discharges.  

1.6 My work covers the whole of New Zealand. Private industries, utility companies, 

local and regional councils and government departments engage me to provide 

advice on a wide range of issues affecting surface waters. I have a particular 

interest in the effects of suspended sediments on water quality and aquatic 

ecosystems. In 1993, I acted as a technical editor for the Ministry of the 

Environment in the preparation of their 1994 publication, “Water Quality 

Guidelines No. 2: Guidelines for the Management of Water Colour and Clarity”.  

1.7 My involvement with the Rangitāiki River began in 2005 when Ryder was 

engaged by Trustpower Limited (Trustpower) to undertake aquatic ecology 

assessments in the catchment in relation to the re-consenting of the Matahina 

Hydroelectric Power Scheme (HEPS). In 2011 I presented evidence on behalf 
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of Trustpower at the regional council hearing for reconsenting the Matahina 

HEPS. 

1.8 Together with other members of the Ryder team I have been involved in: 

(i) Assessments of existing information on the ecology and water quality of 

the Rangitāiki River catchment. 

(ii) Macrophyte, benthic macroinvertebrate and fish surveys of Lake 

Matahina. 

(iii) Assessment of macrophyte and benthic macroinvertebrate communities 

in relation to flow fluctuations in the lower river. 

(iv) Instream flow assessments to inform assessments of the effects of flow 

regimes on the ecology and water quality of the lower Rangitāiki River. 

1.9 Although this is a Council hearing, I have read the Expert Witness Code of 

Conduct set out in the Environment Court’s Practice Note 2014. I have 

complied with the Code of Conduct in preparing this evidence and I agree to 

comply with it while giving oral evidence before the hearing committee. Except 

where I state that I am relying on the evidence of another person, this written 

evidence is within my area of expertise. I have not omitted to consider material 

facts known to me that might alter or detract from the opinions expressed in this 

evidence. 

2. SCOPE OF EVIDENCE 

2.1 Trustpower have asked me to provide expert evidence in relation to their 

submission and further submissions on  Proposed Plan Change 9. 

2.2 In my evidence I cover the following: 

(i) Existing water quality and aquatic ecology of the Rangitāiki and Wairoa 

River catchments upstream and downstream of the Matahina, Wheao and 

Kaimai HEPS. 

(ii) An assessment of effects of the existing Matahina, Wheao and Kaimai 

HEPS on water quality and aquatic ecology in the Rangitāiki and Wairoa 

River catchments. 
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2.3 This evidence provides context to those submissions which have questioned 

the allocation of water to the existing hydroelectric power schemes, as well as 

the effects of the schemes on flushing flows, flow variability and the general 

ecological health of waterbodies.1 

3.  RANGITĀIKI RIVER CATCHMENT 

3.1 Existing water quality and aquatic ecology 

3.2 The Rangitāiki River is located in the eastern Bay of Plenty region and is the 

largest river in the region. The catchment covers approximately 300,000 ha, 

with the Rangitāiki River flowing 130 km from its headwaters on the Taupo 

volcanic plateau at an altitude of 1300 m to the Bay of Plenty coast. Plantation 

forestry covers approximately 52% of the catchment followed by native bush, 

(28%) and pasture (18%) which comprises a mix of dairy farming and beef. 

Native bush occurs along the eastern side of the catchment in the Urewera and 

Whirinaki state forests, while intensive dairy farming occurs mainly in the 

Galatea and Rangitāiki Plains (Bay of Plenty Regional Council 2016). 

3.3 Trustpower operate two HEPS in the Rangitāiki River catchment: the Wheao 

HEPS and the Matahina HEPS. A third scheme, the Aniwhenua (Aniwaniwa) 

HEPS, is operated by Pioneer Energy. Located upstream of Murupara, the 

Wheao HEPS uses water diverted from the upper Wheao River, Flaxy Creek 

and the Rangitāiki. Below Murupara, the Whirinaki and Horomanga Rivers also 

enter the Rangitāiki River from the east. The river then crosses the Galatea 

Plains before entering Lake Aniwhenua, formed behind the Aniwhenua HEPS 

Barrage (10 m high). Below Lake Aniwhenua the Rangitāiki River flows through 

a gorge to the Waiohau Plains and into Lake Matahina, formed behind the 

Matahina HEPS Dam (86 m high). From Lake Matahina, the Rangitāiki River 

flows for approximately 20 km through a valley and across the Rangitāiki Plains 

to the sea at Thornton.   

3.4 Water quality is monitored regularly by the Bay of Plenty Regional Council at 

four sites in the Rangitāiki River catchment (Table 1). Three of these sites are 

located in the Rangitāiki River and one in the Whirinaki River. The township of 

Murupara discharges treated sewage to the Rangitāiki River upstream of the 

Galatea Plains. Notable discharges to the lower river come from agricultural 

                                                 
1  For example, G Mathis (21 -10), Ngati Manawa Incorporation (6 – 3), Ngati Manawa Incorporation (6-6) 

and Ngai Tamawera Hapu (9 -7).  
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and horticultural development on the Rangitaiki Plains and the consented 

discharge from the Fonterra Limited milk processing site at Edgecumbe 

(Wilding 2004).  

3.5 Water quality at the monitoring sites in the Rangitāiki River catchment is 

generally good, with nitrogen and faecal bacteria concentrations falling within 

National Objectives Framework (NOF) bands A or B (Table 1). For nitrogen 

(which at high concentrations can be toxic to aquatic species) these 

designations indicate that the existing nitrogen concentration is unlikely to have 

an effect on even sensitive species (A), or that there could be some growth 

effect on up to 5% of species (B). For faecal bacteria (E. coli) the band A 

designation indicates that people are exposed to a very low risk of infection 

from contact with water during activities with occasional immersion. Trend 

analysis (10 year) indicates ‘indeterminate’ or ‘improving’ water quality (Land Air 

Water Aotearoa (LAWA) website). 

3.6 Trustpower also monitor water quality at two sites in the Rangitāiki River 

downstream of the Matahina HEPS, in the tailrace and approximately 10 km 

downstream at Te Teko. Dissolved oxygen and water temperature were 

monitored continuously (every 15 minutes) over the period March 2014 to 

March 2017. In July 2017 I undertook an analysis of this data, together with 

river flow and local ambient air temperature data (Ryder 2017). This indicated 

that these water quality parameters are almost always within acceptable ranges 

to support the aquatic life present and expected in the lower river. These water 

quality parameters are controlled mainly by climate and the thermal properties 

of Lake Matahina. Matahina HEPS generation flows appear to have only a 

minor influence and there is no evidence that multi-peaking adversely effects 

dissolved oxygen levels.  
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Table 1 Median water quality data for monitoring sites in the Rangitāiki River 
catchment, 2016. Trend analysis information is available for two sites; 
10-year trends (2007 to 2016) are reported as either indicating 
‘improving’ or ‘degrading’ water quality. Where appropriate the 
relevant National Objectives Framework (NOF) Bands are also 
reported (‘A’, ‘B’, and ‘C’ indicates that water quality is considered 
suitable for the designated use, and ‘D’ indicates water quality is not 
considered suitable for the designated use). Data and interpretation 
sourced from the Land Air Water Aotearoa (LAWA) website.   

 

Parameter Value 

Upper catchment ------------------------------------------------- Lower catchment 

Rangitāiki 
River at SH5 

Rangitāiki River at 
Murupara 

Whirinaki River at 
Galatea 

Rangitāiki 
River at Te 

Teko 

Site type  
Upland, 
Forest 

Upland, Forest Upland, Forest 
Lowland, 

Forest 

Total phosphorus (g/m3) 
Median 0.038 0.029 0.032 0.036 

Trend  Indeterminate Indeterminate  

Dissolved reactive 
phosphorus (g/m3) 

Median 0.015 0.021 0.019 0.012 

Total nitrogen (g/m3) 

Median 1.320 0.980 0.163 0.536 

Trend  Indeterminate Improving  

Total oxidised nitrogen 
(g/m3) 

Median 1.220 0.887 0.074 0.427 

Trend  Indeterminate Improving  

NOF annual 
median 

B A A A 

NOF 95th 
percentile 

B A A A 

Ammoniacal nitrogen 
(g/m3) 

Median 0.016 0.006 0.003 0.010 

Trend  Indeterminate Improving  

NOF annual 
median 

A A A A 

NOF annual 
maximum 

A A A A 

Turbidity (NTU) 
Median 2.40 1.45 1.99 2.03 

Trend  Indeterminate Indeterminate  

Clarity (m) 
Median  2.23 1.99 1.78 

Trend   Indeterminate  

E. coli (per 100 mL) 

Median 24 20 24 17 

Trend  Indeterminate Indeterminate  

NOF annual 
median 

A A A A 
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3.7 Benthic macroinvertebrate communities are monitored annually by the Bay of 

Plenty Regional Council at 11 tributary sites in the Rangitāiki River catchment 

(Table 2). None of these sites are located where macroinvertebrate 

communities could potentially be influenced by the Wheao or Kaimai HEPS. 

3.8 Macroinvertebrate communities at ‘upland’ sites are all typically indicative of 

‘good’ to ‘excellent’ quality habitat, with the exception of two sites that are 

indicative of ‘fair’ quality habitat (Mangakino Stream and Hikurangi Stream). 

The one ‘lowland’ site (Ngakauroa Stream) is indicative of ‘poor’ quality habitat.  

Table 2 Benthic macroinvertebrate data for LAWA (Land Air Water Aotearoa) 
monitoring sites in the Rangitāiki River catchment.  

 

Site Site type Year 
Number of 

taxa 
Percent EPT2 
richness (%) 

MCI3 score 
MCI score 

interpretation 

Flaxy Creek at 
Kaingaroa Forest 

Upland, 
Forest 

2015 13 53.8 118.6 Good 

Pekepeke Stream 
at above Kiorenui 
Road 

Upland, 
Forest 

2015 11 27.3 100.9 Good 

Whirinaki River at 
Galatea 

Upland, 
Forest 

2016 15 60.0 120.0 Excellent 

Mangamate 
Stream at Te 
Urewea Boundary 

Upland, 
Forest 

2016 20 65.0 142.0 Excellent 

Mangakino Stream 
at Rewhakaaitu 
Road 

Upland, 
Forest 

2016 18 22.2 76.9 Fair 

Haumea Stream at 
Haumea Road 

Upland, 
Rural 

2015 15 60.0 119.6 Excellent 

Hikurangi Stream 
at Grant Road 

Upland, 
Rural 

2016 18 38.9 97.8 Fair 

Mangaharakeke 
Stream at above 
confluence 

Upland, 
Forest 

2016 15 60.0 122.7 Excellent 

Mangapapa Stream 
at Galatea Road 

Upland, 
Rural 

2015 25 52.0 124.7 Excellent 

Pahekeheke 
Stream at Pokairoa 
Road 

Upland, 
Forest 

2015 27 66.7 128.9 Excellent 

Ngakauroa Stream 
at McDonald Road 

Lowland, 
Rural 

2015 16 18.8 75.1 Poor 

 

                                                 
2  EPT – Ephemeroptera (mayflies), Plectoptera (stoneflies) and Trichoptera (caddisflies); these 

freshwater invertebrate taxonomic groups are indicative of good water quality and habitat conditions. 
3  MCI – Macroinvertebrate Community Index; an index of stream benthic invertebrate community health. 
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3.9 In addition to their regular water quality and ecology monitoring in the Rangitāiki 

River catchment, in 2014 the Bay of Plenty Regional Council undertook a 

‘snapshot’ survey of water quality and ecological condition at 117 sites in the 

catchment ranging from small steep streams draining native bush, to the main 

river below the Matahina Dam (Suren 2014). Suren (2014) found that water 

chemistry differed depending on land use, with higher bacterial and nutrient 

loads in streams draining pasture relative to native bush. Water quality of 

streams draining pine plantations was intermediate. Average concentration of 

nitrogen in pasture streams was above levels where algal blooms can develop, 

which may reduce overall stream health. However, algal blooms were not 

commonly observed in many soft-bottomed streams, suggesting that they are 

more resistant to effects of nutrients than gravel bed streams.  

3.10 Water quality monitoring showed that Lake Aniwhenua was enriched with 

nutrients, and Lake Matahina was highly enriched. Aquatic plants (mostly 

introduced) form extensive growths in Lake Aniwhenua. Although weed growth 

may have negative effects on lake ecology and recreational values, results of 

water quality monitoring suggest that these plants may be removing nutrients 

from the lake and improving water quality in the lower river.  

3.11 Most of the 117 survey sites had invertebrate communities indicative of ‘good’ 

or ‘excellent’ health, with the highest scores at sites draining native bush and 

exotic forest and the lowest in streams draining pasture. Health scores were 

especially low in the mainstem of the Rangitāiki River on the plains. Sites here 

were subject to effects of human induced disturbances from land use change, 

as well as changes in water quality and flow regime below the Matahina Dam 

(Suren 2014).  

3.12 The New Zealand freshwater fish database (NZFFD) was accessed to obtain 

existing information on fish distribution within the Rangitāiki River catchment 

(Table 3). There are a total of 266 database records (dated from 1950 to 2014) 

located throughout the catchment, ranging from sea level up to 198 km inland 

and an elevation of 730 m. Thirteen native and four introduced freshwater fish 

species have been identified from surveys reported within the database, with 

the most frequently recorded species being rainbow trout, followed by brown 

trout, longfin eel and shortfin eel. None of the native fish species are classified 

as ‘threatened’, however four are classified as ‘at risk’ (dwarf galaxias, giant 

kokopu, inanga, longfin eel, redfin bully, torrentfish) (Goodman et al. 2014). 
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3.13 The long distance inland and the presence of natural and artificial barriers limits 

the abundance and diversity of fish in the upper Rangitāiki River. In the main 

channel of the upper river, goldfish, resident brown and rainbow trout, and 

shortfin and longfin eels are present. Although not recorded within the NZFFD, 

koaro have also recently been found upstream of Lake Aniwhenua (Bay of 

Plenty Regional Council 2016). Lakes Aniwhenua and Matahina have similar 

fish communities, both including gambusia, goldfish, common bully, brown and 

rainbow trout, and shortfin and longfin eel. In addition, banded and giant kokopu 

have also been recorded in Lake Matahina. Gambusia and goldfish are both 

pest fish. At high densities goldfish can increase turbidity, reduce macrophytes, 

and degrade benthic habitats in lakes. Gambusia are aggressive and frequently 

attack native fish as well as compete with native fish for food. 

Table 3 Native and introduced freshwater fish species identified as present in 
the Rangitāiki River catchment (NZFFD records, accessed February 
2018). 

 

Common name Scientific name DOC threat classification status 

(Goodman et al. 2014) 

Diadromous/ 

migratory 

Number of 
NZFFD 

records 

Rainbow trout Oncorhynchus mykiss Introduced and naturalised Yes/No 146 

Brown trout Salmo trutta Introduced and naturalised Yes/No 96 

Longfin eel Anguilla dieffenbachii At risk Yes 66 

Shortfin eel Anguilla australis Not threatened Yes 60 

Goldfish Carassius auratus Introduced and naturalised No 18 

Giant kokopu Galaxias argenteus At risk Yes/No 16 

Common bully Gobiomorphus cotidianus Not threatened Yes/No 15 

Yelloweyed mullet Aldrichetta forsteri Not threatened Yes 8 

Redfin bully Gobiomorphus huttoni At risk Yes 8 

Common smelt Retropinna retropinna Not threatened Yes 7 

Giant bully Gobiomorphus gobioides Not threatened Yes 6 

Inanga Galaxias maculatus At risk Yes 6 

Dwarf galaxias Galaxias divergens At risk No 5 

Gambusia Gambusia affinis Introduced and naturalised No 5 

Banded kokopu Galaxias fasciatus Not threatened Yes 3 

Torrentfish Cheimarrichthys fosteri At risk Yes 1 

Crans bully Gobiomorphus basalis Not threatened No 1 
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3.14 Assessment of effects of the Wheao and Matahina HEPS 

3.15 Water quality in general in the Rangitāiki River catchment is good, although with 

reduced quality in the lower river mainstem below Lake Matahina. There is no 

indication that the presence or operation of the Wheao and Matahina HEPS are 

negatively impacting on water quality. In fact, recent water quality monitoring of 

Lake Matahina and Lake Aniwhenua indicates that plants in the lakes may be 

removing nutrients and improving water quality in the lower Rangitāiki River. 

3.16 High amounts of phytoplankton in Lake Matahina may be resulting in reduced 

water clarity downstream of the dam, however these phytoplankton are also 

providing an important food source to invertebrates below the Matahina Dam. 

This is reflected in high numbers of filter feeding invertebrates (e.g., 

Aoteapsyche species) being found at sites below the dam. These invertebrates 

have relatively low community index scores (MCI 4) and consequently their 

presence will result in reduced overall health scores (Suren 2014). A reduction 

in the frequency of flooding below the dam also increases the suitability of the 

river for aquatic plants, altering it to a community more consistent with slow-

flowing degraded conditions (Collier 2004 in Suren 2014). 

3.17 The potential for reduced flows and flow fluctuations in the lower Rangitāiki 

River below the Matahina Dam to effect downstream aquatic communities 

(particularly aquatic plants or macrophytes) was considered during the re-

consenting of the Matahina HEPS flow regime in 2013. The outcome of this 

process was the adoption of consent conditions requiring Trustpower to monitor 

the effect of the new operating regime on macrophyte and benthic 

macroinvertebrate communities downstream. To date, however, the modified 

operating regime has not resulted in daily minimum flows at Te Teko of 35 m3/s 

and consequently the downstream ecology monitoring requirement has not 

been triggered. 

3.18 The Matahina Dam (and the Aniwhenua Barrage) restricts upstream movement 

of native fish within the Rangitāiki River. To remedy this Trustpower (with the 

assistance of Mr Bill Kerrison, Kokopu Trust) undertakes manual trapping and 

upstream transfer of upstream migrating native fish arriving at the Matahina 

Dam. On average over 2 million elvers are transferred upstream each year. 

Transfers of elvers to Lake Aniwhenua and upstream have been successful in 

maintaining eel populations in the upper catchment. Downstream migration of 

sexually mature (silver) eels in the Rangitāiki River is also limited by the 
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presence of both the Aniwhenua Barrage and Matahina Dam. Trustpower have 

therefore implemented a downstream trap and transfer program for adult eels, 

and are currently investigating further means of improving downstream eel 

passage at the Matahina Dam. The large flood that occurred in the Rangitāiki 

River catchment in April 2017 (Te Teko peak flow 741 m3/s, 70-year return 

period) is likely however to have negatively impacted eel populations 

throughout the catchment. The extent of this impact is not yet clear. 

3.19 The Wheao HEPS is located in the upper Rangitāiki River catchment and 

therefore is less likely to influence migratory native fish populations, although 

longfin eels were historically present in the upper Rangitāiki River and Wheao 

River (Bay of Plenty Regional Council 2016). The Rangitāiki and Wheao Rivers 

are recognized as having regionally significant trout habitat and fishery values 

(Bay of Plenty Regional Council: Regional Natural Resources Plan 2017). 

WAIROA RIVER CATCHMENT 

3.20 Existing water quality and aquatic ecology 

3.21 The Wairoa River catchment is located in the western Bay of Plenty region. The 

catchment’s headwaters are in the Kaimai Ranges and Mamaku Plateau, 

flowing to the northeast towards the Tauranga Harbour on the western edge of 

Tauranga City. The catchment has an area of approximately 37,000 ha and in 

addition to the Wairoa River, which is the primary waterway in the catchment, 

includes 35 named tributaries and numerous unnamed tributaries. The majority 

of watercourses within the Wairoa River catchment flow through indigenous 

forest (59%), with pasture (32%), exotic forest (8%) and a small percentage of 

‘other’ (1%) making up the remainder (Wildlands 2010). 

3.22 The Kaimai HEPS is located in the middle reaches of Wairoa River Catchment, 

approximately 20 km from Tauranga. The scheme includes four power stations 

(Lloyd Mandeno Station, Lower Mangapapa Station, Ruahihi Station and 

Kaimai 5 Station), which receive water from a series of diversions across 

multiple sub-catchments (the main catchments being the Omanawa, 

Mangapapa and Wairoa Rivers) and three daily storage lakes. 

3.23 Water quality is monitored regularly by the Bay of Plenty Regional Council at 

four sites in the Wairoa River catchment (Table 4). Two sites are located in the 

Wairoa River downstream of the Kaimai HEPS Ruahihi Power Station 
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discharge to the river. Two tributary sites are also monitored, the Ngamuwahine 

River and the Omanawa River. The Omanawa River site is located at the 

downstream end of the river (at State Highway 29) near its confluence with the 

Wairoa River, and approximately 15 km downstream of a dam where water is 

diverted from the Omanawa River into the Kaimai HEPS. The Ngamuwahine 

River sites is located upstream of the Kaimai HEPS.  

3.24 Water quality at sites in the Wairoa River catchment is generally good, with 

nitrogen and faecal bacteria concentrations falling within National Objectives 

Framework (NOF) bands A or B (Table 4). For nitrogen these designations 

indicate that the existing nitrogen concentration is unlikely to have an effect on 

even sensitive species (A), or that there could be some growth effect on up to 

5% of species (B). For faecal bacteria (E. coli) the band A designation indicates 

that people are exposed to a very low risk of infection from contact with water 

during activities with occasional immersion.  

3.25 Trend analysis (10 year) typically indicates ‘indeterminate’ or ‘improving’ water 

quality, although ‘degrading’ trends were detected in total phosphorus and total 

oxidised nitrogen at the Omanawa River at SH29 site, and in turbidity and E. 

coli at the Wairoa River at SH2 site (LAWA website).  
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Table 4 Median water quality data for monitoring sites in the Wairoa River 
catchment, 2016. Trend analysis information is available for two sites; 
10-year trends (2007 to 2016) are reported as either indicating 
‘improving’ or ‘degrading’ water quality. Where appropriate the 
relevant National Objectives Framework (NOF) Bands are also 
reported (‘A’, ‘B’, and ‘C’ indicates that water quality is considered 
suitable for the designated use, and ‘D’ indicates water quality is not 
considered suitable for the designated use). Data and interpretation 
sourced from the Land Air Water Aotearoa (LAWA) website.   

 

Parameter Value 

Upper catchment ------------------------------------------------- Lower catchment 

Ngamuwahine 
River at Old 

Bridge 

Wairoa River 
Downstream of 
Ruahihi Power 

Station 

Omanawa River 
at SH29 Bridge 

Wairoa River at 
SH2 

Site type  
Lowland,  

Rural 
Lowland,  

Rural 
Lowland,  

Rural 
Lowland, Rural 

Total phosphorus 
(g/m3) 

Median 0.013 0.025 0.043 0.031 

Trend   degrading indeterminate 

Dissolved reactive 
phosphorus (g/m3) 

Median 0.005 0.0105 0.023 0.012 

Total nitrogen (g/m3) 

Median 0.265 0.417 1.265 0.560 

Trend   indeterminate improving 

Total oxidised 
nitrogen (g/m3) 

Median 0.212 0.324 1.210 0.393 

Trend   degrading indeterminate 

NOF annual 
median 

A A B A 

NOF 95th 
percentile 

A A A A 

Ammoniacal nitrogen 
(g/m3) 

Median 0.004 0.009 0.006 0.014  

Trend   improving indeterminate 

NOF annual 
median 

A A A A 

NOF annual 
maximum 

A A A A 

Turbidity (NTU) 
Median 0.78 1.30 3.00 3.60 

Trend   improving degrading 

Clarity (m) 
Median   1.58  

Trend   improving  

E. coli (per 100 mL) 

Median 37 42 87 70 

Trend   improving degrading 

NOF annual 
median 

A A A A 
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3.26 Benthic macroinvertebrate communities are monitored annually by the Bay of 

Plenty Regional Council at four tributary sites in the Wairoa River catchment 

(Table 5). The Paiko Stream, Ngamuwahine River and Rataroa Stream sites 

are located upstream and the Ohourere Stream site downstream of any 

influence of the Kaimai HEPS.  

3.27 Macroinvertebrate communities in the upland forest sites (Paiko Stream and 

Ngamuwahine River) are indicative of ‘good’ to ‘excellent’ quality habitat, 

whereas the lowland river sites (Rataroa Stream and Ohourere Stream) are 

indicative of ‘fair’ quality habitat.  

Table 5 Benthic macroinvertebrate data for LAWA (Land Air Water Aotearoa) 
monitoring sites in the Wairoa River catchment. Data for the Rataroa 
Stream Tributary at Soldiers Road site is from 2015, all other sites 
are from 2016. 

 

Parameter 
Paiko Stream 
at Old Kaimai 

Road 

Ngamuwahine River 
at 217 

Ngamuwahine Road 

Rataroa Stream 
Tributary at 

Soldiers Road 

Ohourere Stream 
at Crawford 

Road 

Site type 
Upland, 
Forest 

Upland, Forest Lowland, Rural Lowland, Rural 

Number of taxa 16 16 21 15 

Percent EPT richness 
(%) 

60 62.5 23.8 33.3 

MCI score 130.7 103.8 88.5 83.3 

MCI score 
interpretation 

Excellent Good Fair Fair 

 

3.28 The NZFFD was accessed to obtain existing information on fish distribution 

within the Wairoa River catchment (Table 6). There are a total of 99 database 

records (dated from 1965 to 2017) all located within the middle to lower river 

catchment. Twelve native and four introduced freshwater fish species have 

been identified, with the most frequently recorded species being longfin eel, 

closely followed by brown trout, rainbow trout and redfin bully. One of the native 

fish species is classified as ‘threatened’ (shortjaw kokopu), and four are 

classified as ‘at risk’ (longfin eel, redfin bully, inanga, giant kokopu) (Goodman 

et al. 2014). 
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3.29 The distribution of migratory fish in the Wairoa River catchment is influenced by 

the presence of Lake McLaren, an artificial lake formed in 1925 as part of the 

Kaimai HEPS by diverting the Mangakarengorengo Stream into the Mangapapa 

Stream and damming it to form the lake. Approximately 300 m downstream of 

Lake McLaren there is also a large natural waterfall (McLaren Falls) located at 

the confluence of the Mangapapa and Mangakarengorengo Streams (which 

below the falls becomes the Wairoa River) (Figure 1).  

3.30 The majority of records of introduced fish in the Wairoa River catchment are 

from Lake McLaren, which supports a recognised sports fishery. The only 

records of rudd and tench for the catchment are from the lake, and the majority 

of brown and rainbow trout records are also from the lake. Common bully and 

longfin eel are the only native fish species that have been recorded in Lake 

McLaren. Longfin eel, banded kokopu and shortjaw kokopu are the only 

migratory fish species that have been recorded upstream of McLaren Falls. This 

is expected given the strong climbing ability of these species.  

Table 6 Native and introduced freshwater fish species identified as present in 
the Wairoa River catchment (NZFFD records, accessed February 
2018). 

 

Common name Scientific name DOC threat classification status 

(Goodman et al. 2014) 

Diadromous/ 

migratory 

Number 
of NZFFD 
records 

Longfin eel Anguilla dieffenbachii At risk Yes 35 

Brown trout Salmo trutta Introduced and naturalised Yes/No 29 

Rainbow trout Oncorhynchus mykiss Introduced and naturalised Yes/No 28 

Redfin bully Gobiomorphus huttoni At risk Yes 17 

Shortfin eel Anguilla australis Not threatened Yes 15 

Common bully Gobiomorphus cotidianus Not threatened Yes/No 15 

Inanga Galaxias maculatus At risk Yes 10 

Banded kokopu Galaxias fasciatus Not threatened Yes 11 

Common smelt Retropinna retropinna Not threatened Yes 9 

Giant bully Gobiomorphus gobioides Not threatened Yes 4 

Grey mullet Mugil cephalus Not threatened Yes 3 

Rudd Scardinius erythrophthalmus Introduced and naturalised No 2 

Tench Tinca tinca Introduced and naturalised No 2 

Shortjaw kokopu Galaxias postvectis Threatened (nationally vulnerable) Yes 2 

Giant kokopu Galaxias argenteus At risk Yes/No 1 

Yelloweyed mullet Aldrichetta forsteri Not threatened Yes 1 
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Figure 1 McLaren Falls (photo taken 10th of November 2018). 
 

3.31 Assessment of effects of the Kaimai HEPS 

3.32 Existing resource consents for the Kaimai HEPS cover a range of activities (e.g. 

dam, divert, discharge water) in watercourses within the Wairoa River 

catchment (Table 7). The potential effects of these activities on water quality 

and aquatic ecology relate primarily to the damming and diversion of water 

across multiple sub-catchments, which can reduce local downstream flows and, 

if adequate fish screening and passage measures are not put in place, can 

negatively impact fish populations.  

3.33 The Kaimai HEPS was commissioned in 1972, with Lake McLaren formed 

much earlier in 1925. At that time, it was not typical for the maintenance of fish 

communities to be considered when constructing instream structures. 

Consequently, the fish screening and passage characteristics of some of the 

weir and dam structures associated with the Kaimai HEPS and downstream 

flow requirements may be minimal by modern standards, however they do fulfil 

the requirements of the existing consent conditions. Fish passage within the 
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catchment is however also limited naturally by the presence of the McLaren 

Falls. 

Table 7 Summary of Kaimai HEPS activities in relation to watercourses in the 
Wairoa River catchment (not a complete list) and provisions relating 
to fish screening and passage, and downstream flow provisions. 
Dashes indicate that a provision is not relevant to that activity. 

 

Watercourse Activity Diversion 
flow (m3/s) 

Reservoir 
minimum 
operating 

level 
restriction 

Screen 
mesh gap 
size (mm) 

Fish 
passage 

Minimum 
flow 

downstream 
(m3/s) 

Opuiaki Stream Weir 8.5 No 150 Ladder 0.28 

Tauwharawhara Stream Weir 

 

0.283 No 100 No No 

Ngatuhoa Stream Weir 14.2 No 30 - 150 No 0.06 

Awakotuku Stream Weir 0.425 No 100 No No 

Mangaonui Stream/Lake Mangaonui Dam 14.2 Yes Assumed 

100 

No No 

Omanawa River Weir 7.79 No 150 Ladder No 

Ruakaka Stream Weir 0.283 No 100 No No 

Mangapapa River Weir 14.2 No 150 Yes No 

Scott’s Dry Gully Dam 14.2 No 30 No No 

Mangapapa River/Lake Matariki Dam 23 Yes 100 No No 

Mangakarengorengo River Dam 7 No 150 No 0.04 

Mangapapa River/Lake McLaren Dam 31.2 Yes 30 No No 

Tributary One (Wairoa Stream) Divert to canal 38.5 - No No No 

Tributary Two Divert to canal 13 - 30 No No 

Tributary Three Divert to canal 1.27 - No No No 

Wairoa River Discharge 5 

(max. rate of 
change of 
discharge) 

- - - - 

 

3.34 As expected, modifications to the Kaimai HEPS that have been undertaken 

post-1975 have included more consideration of potential effects on water 

quality and aquatic ecology. For example, current consent conditions for 

temporary canal dewatering require that holding pools are constructed to 

sustain aquatic communities. Consent conditions associated with the adoption 

of a revised operating range in Lake Mangaonui (formed following construction 

of a dam on the Mangaonui Stream) in 2009 also required Trustpower to 

monitor the potential loss of koura habitat (Golder 2012). Baseline monitoring of 
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the koura population in the lake was undertaken prior to lake level operating 

range modification, and two repeat surveys were completed following adoption 

of the revised operating range. Monitoring indicated that there was an 

abundance of koura habitat available in Lake Mangaonui, and the revised 

operating range had no discernible effect on potential koura habitat or overall 

koura population (Golder 2012). 

 

4. CONCLUSION 

4.1 From the technical information I have reviewed related to catchments and 

waterways affected by Trustpower’s Matahina, Wheao and Kaimai hydroelectric 

power schemes, there is nothing to indicate that these schemes are at odds 

with the aquatic ecology and water quality provisions of Proposed Plan Change 

9. The information indicates that water quality is relatively good or that water 

quality downstream of Trustpower impoundments is as would be expected 

giving the trophic state of the storage lakes. 

4.2 Fish passage at the Matahina Dam, and ecological effects of the flow regime in 

the river below the dam, have been addressed through consent conditions, 

which are comprehensive in my opinion.  

4.3 The Wheao and Kaimai schemes are more complex with respect to the 

diversion of water, but in my experience, the effects of flow manipulations on 

stream ecology are able to be dealt with through consenting processes and I 

see no strong ecological reason to alter the approach adopted in Proposed 

Plan Change 9 for the management of existing hydro schemes. 

 

Greg Ryder 

Dated 8 March 2018 
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