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1 Introduction 

1.1 General 

This Assessment of Effects on the Environment (AEE) supports resource consent 
applications by Bay of Plenty Regional Council (Operations Group) to construct and 
operate a diversion structure on the bed of Lake Rotoiti. The purpose of the proposed 
diversion structure is to divert nutrient-rich water exiting the Ohau Channel from Lake 
Rotorua, to the Okere Ar~ of Lake Rot<;>iti rather than allowing the water to flow into the 
main body of Lake Rotoiti. The significant benefit of the proposed diversion s~ucture is to 
improve the water quality of Lake Rotoiti. 

Resource consents are sought from both the Rotorua District Council (RDC) and 
Environment Bay of Plenty (EBOP) to construct and operate the diversion structure. The 
information provided in this ABE is based on specimen design details.' The Ohau 
Channel diversion project will require a final design to be prepared by an approved 
designer and to be built by an approved contractor that will be in accordance with any 
resource cons~nt conditions that result from these applications. 

1.2 ,Background 

1.2.1 Degradtltion of Water Quality 

Lake Rotoiti (the Lake) is one of twelve lakes collectively known as the Rotorua Lakes. The 
Lake is located to the east of Lake Rotorua, which itself provides inflow to the Lake 
through the Ohau Channel. The outflow for the Lake is the Kaituna River that discharges 
to sea at Maketu (see Figure 1.1). 

The ~ater quality in the Rotorua Lakes has been decreasing over the years. The result of 
this is an increase in the levels of blue-green algae (cyanobacteria)l, which is in tum due to 

/\ development impacts such as runoff from pastoral farming, septic tanks, stormwater, 
) community sewage schemes, as well as rainfall, geothertnal inputs and intema1loads that 

have built up in lakebed sediment. Algal blooms .on Lake Rotoiti have become a major 
issue .over the last decade and result in a bright green or yellow film on the surface of the 
lake accompanied by a distinctive and offensive .odour. 

The main cause of poor water quality in Lake Rotoiti is the concenti-ation of nitrogen and 
ph.osphorous in the lake. These two nutrients are essential for algal function and growth, , 
and cause algal blooms at certain times of the year. 'Mpnit.oring by EBOP has determined 
that between 50-60 percent of the nutrients ente~g Lake Rotoiti do so from Ohau Channel 
flow. Because.of this, the lake loses oxygen in the bottom waters and this leads, to nutrient 
release fr.om the lakebed sedinlent. During periods when the flow from Lake Rotorua is 
colder than the water in Lake Rotoiti (approximately 60% .of the time), most.of the Ohau 
Channel flew enters the eastern basin of Lake Rotoiti (see Figure 1.2). At other times, when 

____ 1....=;J. anoba.f.~ria and bi e-green algae are used interchangeably tlrroughout this document 
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Ohau Channel Diversion 

the flow from Lake Rotorua is warmer than the water in Lake Rotoiti, most of the Ohau 
Channel flow enters the Okere Arm and outflows down the Kaibma River 

Figure 1.2 - Lake Rotoiti 
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Blue-green algae ~d conditions in Lake Rotoiti more favourable to their proliferation than 
Lake Rotorua for the most part, because Lake Rotorua is more exposed to the prevailing 
westerly and southwesterly winds and has less sheltered areas where blooms accuinulate 
and spread. Being shallow, Lake Rotorua remains fully mixeci'for long periods over the 
summer keeping the algae well mixed throughout the lake profile. However~ Lake ~otorua 
can also suffer excess growth of these algae. In Lake Rotoiti, sheltered areas such as Okawa 
Bay and Te Weta Bay are usually the. first parts of the lake to experience blooms. Blooms 
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In 1984, a study by Dr W. F. Vincent and staff of the DSIR Taupo Research Laboratory 
reported the accelerated deterioration of Lake Rotoiti. This study unravelled the 
complicated regune of nuxmg of Lakes Rotorua and RotOlti (underflow I interflow / 
overflow depending on the temperature difference between the waters of the two li;i.kes). 

Two major actions have been undertaken to improve the quality of the Rotorua lakes, and 
Lakes Rotorua and Rotoiti in particular. The first has been the fencing off of stream 
margins and erosion sensitive areas from grazing. Secondly, Rotorua treated sewage 
effluent has been diverted to spray irrigation in Whakarewarewa Forest. The net result has 
been ~t the phosph~rus levels discharged to the lake have decreased. This has been 
achieved by the trapping of particulate phosphorus in riparian zones and the removal of 
about 30 tonnes/year of phosphorus with the sewage diversion. A large reduction in 
nitrogen (120 tonnes/year) discharged to the lake was also achieved by the sewage 
diversion. 

Dr J. C. Rutherford reporred on the nutrient inputs to Lake Rotorua in 2004. This report 
built on the reports ofFish (late 1960s), Hoare (mid-1970s) and Environment Bay of Plenty 
data from the mid-1990s and 2000s. Rutherford's report found that a steady increase in . , 

nitrare level in the inflowing streams showed that landuse activities were rapidly J,"eplacing 
the nitrogen removed by sewage diversion and causing Lake Rotorua to de<$ne again. 

Also considered after the DSIR report in 1984 was diversion of the Ohau Channel flow by 
an under-water stop bank. This did not proceed any further because of concern over 
oxygen inflows into Rotoiti. It was considered that a clean up of Lake Rotorua due to 
sewage diversion ~d. riparian retirement would flow through to Lake Rotoiti and result in 
an improvement of that lake. 

1.2.4 Management Regime 

In 2000, Enviro~ent'Bay of Plenty (EBOP), Rotorua District Council (RDC) and Te Arawa' 
Maori Trust Board finalised a high-level str,ategy for cooperatively managing the lakes 
('Strategy for the Lakes of the Rotorua district'). A copy of this strateW is included in V?lume 
Two: Appendices. The three str~regic partners make up the Rotorua Lakes Strategy Joint 
Committee, which is tasked with overseeing implementation of the Lakes Straregy, 
including the Rotorua Lakes Protection and Restoration Action Programme. At it's 
meeting on 1 Aprll2005, the Committee endorsed the lodgement of this consent 
application. 

The'Rotorua Lakes Protepj.on and Restoration Action Programme is the method the three 
strategic partners have chosen to achieve the goals in the Strategy and to 'ensure a 
coordinated approach to addressing the issue. The programme has the development of an 
action plan for each lake as the means to ensure all the necessary components link together 
to achieve the desired outcome. Due to the linked nature of Lakes Rotorua and Rotoitia 
single plan is being prepared. The Rotorua Lakes programme is estimated to cost in the 
order of $170 million .. Part of this money is funding continuing investigations and works 
on all of the twelve Rotorua Lakes. Of significant note is the extensive wetiand system that 
is being constructed at Lake Okaro. This small lake is surrounded by sheep, beef and deer 
farming and has hosted algal blooms ~very summer for many years. The wetland will 
improve the water quility of the 1ake by reducUig nitrogen inputs from farmland by 
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for each lake. The Lakes Rot6rua and Rotoiti Catchment Management Action Plan is being 
produced under this mandate and a proposed plan is expected to be completed by 2007. 
However, while the plan is being developed, a number of urgent actions are being 
progressed ahead of this timeline due to the recent deterioration in Lake Rotoiti's water 
quality. These urgent actions include riparian retirement; sewage reticulation for lakeside 
settlements; upgrade to Rotorua's treabnent plant (methanol injection); and diversion of 
inflow from the Ohau Channel to the Okere Arm and the Kaituna River. 

1,2.5 Lake Rotorua 

, While the investigations undertaken to date show the proposed Ohau Channel diversion to 
be beneficial for improving water quality of Lake Rotoiti, other urgent actions are necessary 
to improv~:Lake Rotorua's water quality. 

• Already RDC have commissioned a methanol injection plant for the City's main 
sewage treabRent facility to reduce the nutrient load to Lake Rotorua. 

• Sewage reticulation is currently being constructed for Okawa Bay and Mourea (Eastern 
Pipeline) and other reticulation schemes are currently under design ~d evaluation 
around both lakes. 

• EBOP has been investigating the use of chemical floccuiants on a number of streams 
flowing into Lake Rotorua to bind the phosphorus in the stream water to the 
sediments. 

• EBOP is also investigating diverting the Hamurana stream away from Lake Rotorua to 
reduce the nutrient load on the Lake as its proximity to the lake outlet makes this a 
possible option 

.. The same situation exists for the Tikitere geothermal inflow which is being considered 
for diversion also. 

• Methods to red~ce nutrient releases from the lakebed sediments, particul~ly in Lake 
Rotorua, are also being investigated. 

1.3 Project Need 

A number o~ recent events have highlighted the need for urgent action to clean up Lake 
Rotoiti.. 

• In 1993, blue-green algal blooms affected portions ohhe Rotorua lakes and resulted in 
health warnings being issued. This has become an annual event on a wider scale 
signalling strongly that the environmental quality qf the lakes has deteriorated. 

• A blue-green algae bloom in early 2003 resulted in a health alert being placed on Lake 
Rotoiti for a number of months (24/01/2003 - 28/05/2003). This health alert caus~d 
major concern in the community and brought about a strong demand for urgent action 
to clean up the lake. 

• ,In the summer and autumn of 2004, two health alerts were issued for Lake Rotoiti, 
lasting two weeks (04/0Y04 - 20/02/04) and two and a half months (10/03/04-
28/05/04) res}Jectively. 

3931595 
Tl :47752-SF I 56RO I.DOC 

Beca Page 7 
Rev A 16 June 2005 



( 
( 

( 
( 

Section 4 

SectionS 

Section 6 

Section 7 

SectionS' 
.. ;: 

Section 9 

Ohau Channel Diversion 

Outlines the proposed activity and proposed construction methodology. 

Describes the consUltation undertaken for this proposal and outlines the 
issues r;rised by various stakeholders and the general public, and the 
applicant's response. 

Assesses the effects of the proposal on the environment and identifies 
proposed measures to avoid, remedy or ml,tigate these effects. 

Outlines the necessary statutory approvals and the consistency of the 
proposal with the relevant statutes and planning documents. 

Sunun:arises the report's findings and conclusions. 

Proposes conditions of consent 

Due to 1;he number and size of the appendices, these are presented. in a separate volume 
(Volume Two: Appendices). The appendices include the detailed assessment and 
modelling reports that have been undertaken as part of thi~ project. 
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material of the surrounding catchments are Tarawera Ash and Lapilli and Rotomahana 
Ash with underlying volcanic material dominated by Mamaku Ash and Kaharoa Ash 

Figure 2.1 - Legal Description and Zoning of Lake Rotoiti Delta 

2.2.1 Lake RotoRi 

Lake Rotoiti lies within the Haroharo caldera and was formed following an eruption in: the 
Okataina Volcanic Centre about 8,500 years ago. The Lake is dammed by lava from that 
eruption. The Lake occupies two distinct basins, the deep Central Basin and the shallower 
Western Basin, and is moderately large with a surface area of about 35 km2. The maximum 
depth of the lake is 93.5 metres with a mean depth of 31 metres. The lake is about 15 km 
long by up to 3.5 km wide. The catchment of Lake Rotoiti is about 124.6 km2 with 43 % in 
indigenous forest/ scrub, 30% in exotic forest, 24 % in pasture and 1 % urban (see Figure 2.2 
and Figure 2.3). Less than one percent of the catchment is covered in wetland. 
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Lake Rotoiti is located to the east of Lake Rotorua,and the Ohau Channel connects the two 
lakes. The d.Q.minant inflow to. Lal<e Rp,tpiti is th~ Ohay Ch;mnel (appr.oximately 17 m3/ s) 

with other minor flows cQnt!.:iblJ.t:i.ng a fu.rth~.I: Sm3 / ~ on ~y~r.~g~r. Th~. Qhc;l,u Channel 
meanders nor·the..ast from Lake Rcitotua into Rotoiti,) The charui.el is a ruitiiltal watercourse 
with surroundiftg wetland and is about 1.5 km in length. 

Outflow from Lake Rotoiti is confroIi~d by barrage. gates at the head of the Kaituna River, 
which itself is the sole outlet of Lake Rotoiti. The Kaituna River begins its journey to the 
sea at the Qkere Falls, where the Okere Arm of Lake Rotoiti spills through the Okere Gates 
and downstream as the Kaituna River. The river meanders through the western Bay of 
Plenty, past the AFFCO plant at RangiurUi through Waibmgi, and out to sea at Maketu. 
The natural outlet for the river is the Maketu Estuary, however in 1957 the river was 
diverted through Ford's Cut to the northwest. According to EBOPi about one-tenth of the 
water flushing the Maketu Estuary is from the Kaituna River (about 100,000 m3 per tidal 
cycle). 

The control gates maintain the 'normal' lake level at between 279.150 metres ± 75 mm 
above sea level. During flood events, the lake level can be higher as·the gates are also 
regulated to utilise the lake as a flood storage area to protect the lowlands downstream. In 
particular, the gates are used during flood events to prevent Mangorewa Stream 
floodwaters and Kaituna flo~dwaters from combining in the lower Kaituna with 
potentially disastrous effects downstream. 

2.2.2 Lake Rotorua 

In contrast, Lake Rotorua was formed about 140,000 years ago and is 'relatively shallow, 
with a maximum depth of 45 metres and a mean depth of 11 metres. The surface area of 
the lake is about 81 km2, and the catchment area covers 508 km2. The lake is 11.2 km across 
froin north to south and 9.6 km from east to west Lake Rotorua is controlled at its outlet 
by a pertnanent weir, which keeps the lake level within a 0.8 metre range. The catchment 
of Lake Rotorua is predominantly pasture (52%), with 25% indigenous fore~tf scrub, 14% 
exotic forest, 8 % urban built and less than 1 % in wetlands. Because of the size and nature 
of the catchment area there are high levels of nutrients in the water and lakebed sediments 
resulting in poor (but stable) water quality. 

2.2.3 Kaltuna River and Maketu Estuary 

The Kai~ River is approximately 50 km long and takes about a day to reach the coast. 
Upstream of Okere Falls its catchment size is about 640 km2 and below Okere about 
640 km2. Downstream of Okere Falls the river drops 260 metres as it passes through a deep 
gorge, where springs add to the flow (White et aI, 1978). Other streams and rivers that 
enter the Kaituna River are the Mangorewa River, the Parawhenuamea Stream, the Waiarl 
Stream, the Ohineangaanga StreaD:t, the Atuaroa Stream, the Raparapahoe Canal and the 
Kopuroa Cci.nal. Table 2.1 below shows the flow statistics for the Kaituna and its 
tributaries. Note the period of the record differs in each case. 
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by SH33. The slope continues at a similar gradient under the surface of lake. The 
topography of the lakebed itself has had an effect ~n the type and location of structure 
options for diverting Ohau Channel flow. The area surrounding the Ohau Channel itself is 
flat wetland. The Te Akau Peninsula forms the eastern barrier of the Okere Arm. 

2.2.5 Sediment 

Annually, approximately 100 tonnes of sand-size sediment is discharged through the Ohau 
Channel to Lake Roto~ti. This currently forms a significant delta in Lake Rotoiti. In pre­
historical times the delta has built up to an extent that has forced a change in the location of 
the mouth 6f the Ohau Channel, as may be deduced from the bathyPletry of the lake. 
However ~e ~osition of the delta has been unchanged at least since European settlement 

NIW A (2004) analysed four samples of sediment from the channel bed: near the upstream 
end, near t1;te State Highway, near the dQwnstream end, and on the delta in Lake Rotoiti. 

( The bed material is sand, relatively coarse near the upstream end, and somewhat finer at 
the downstream end. 

( 

The main source of the bed load sediment is the shelf in Lake Rotorua immediately west of 
the Ohau Channel intake. Sand on the shelf is mobilised by wave action during high 
winds, and transported by flow currents into the Ohau Channel. 

The Ohau Channel is characterised by having a relatively stable discharge. This averages 
about 17m~/ s with a maximum recorded of 35m3/ s and a minimum of 12m3/ s. There is 
equilibriUlll between sediment IO,,!-d and channel discharge, size and shape. The channet 
was dredged in 1972 in response to high Lake Rotorua levels caused by an extremely wet 
period from the mid 1950's to the late 1960's. The wet period resulted in an increase in 
sediment load on the channel, along with higher average discharges and resulting 
sedimentation in the channel as the equilibrium became unstable. 

The dredging resulted in a 400 mm drop in the average level of Lake Rotorua. Since that 
time the channel has been regularly monitored with repeat cross-sections, flows and levels. 
A steady ~ease in sedimentation of the channel has occurred with a resulting increase of 
the level of Lake Rotorua. 

Surveyed cross sections were used to calculate the volume change of the Ohau Channel 
over the period from 1980 to 2002. It was found that the channel had aggraded by a total of 
4,8~0 m3• Most of the aggradation was in the reach upstream of the State Highway. 
lInmediately downstream of the intake weir there was a significant erosion between 1980 
and 2002, most of which occurred after construction of the intake weir in 1988. 

The net effect of the change in the channel was to increase the water level difference 
between Lake Rotoiti and the upstream end of the Ohau Channel by approximately 0.3m 
for flows of approximately 2Om3/ s. This information comes from water levels measured. 
when the cross-section immediately dOwnStream of the intake weir was surveyed in 
September 1980 and June 2002. 

Suspended solids are also transported through the Ohau Channel, the majority of which 
are nutrient rather than mineral based. 
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including the New Zealand Dabchick. The Ohau Channel wetland il' ranked as a SSWI of 
'moderate-high' value as it provides feeding and nesting habitat for a variety of waterfowl. 

According to the Ministry for the Environment's (MfE) Water Programme of Action: Potential 
Water Bodies of National Importance' (2004), Lake Rotorua and Lake Rotoiti are both 
identified as potential water bodies of national importance for recreation vallie, and also 
for tourism/ scenic value. The I<;aituna River was also identified. as a potential water body 
of national importance for tourism/ scemc value, and was ranked tenth in a table of water 
bodies of highest economic value for existing domestic use. . 

2.3 Hydrological Environment 

2.3.1 Hydrology of Lakes Rotorua and RotoHI and the Ohau Channel 

Lake Rotorua is fed via a number of spring-fed streams, which maintain a relativ~ly 
( constant inflow to the lake. The lake lev~l itself responds to rainfall averages over a period 

of weeks to.~onths either above or below a long-term mean. The level of Lake Rotorua has 
been measured since 1934. In high ralnfall years e.g. 1938,1954, 1956, 1962, 1971 and 1998 
lake levels reach extreme levels, whereas in extremely dry years very low levels occur . 

( 

. Low lake levels are not as extreme as high lake levelS. There is a natural annual fluctuation 
of between 500 and 600 mm. Figure 2.4 below shows the mean monthly lake levels for 
Lake Rotorua from 1934 to 2002. 

In response to the very high levels in the 1960's and early 1970's resulting from the 
abp.ormally wet period ofsome fifteen to twenty years, the Ohau Channel was dredged. 
This dredging resulted in an immediate reduction in the average level of Lake Rotorua of 
some 400 mm. 

Figure 2.4 - Mean Monthly Level.of Lake Rotorua (Source NIWA) 
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Figure 2.5 - Mean Monthly Levels for Rotolti at Okere Falls (Source NIWA) 
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2.3.2 Wave Climate 

. Lake Rotoiti, adjacent to S~ 33, is exposed to wind-generated Waves from the east ~ear 
the Ohau Channel the effective wind fetch is 2.7 km while nearer the Okere Arm the fetch 
is reduced to 1.9 km. 

Waves generated in the area of interest have been estimated by hindcasting techniques . 
using Wirid data qom Rotorua Airport (1964 to 2005). This:'Yind data indicates that the 
predominant winds are from southwest and the nor-east, ~though the most ~eme 
sustained winds (40 knots) were recorded from an easterly direction. Significant wave 
heights are given in Table 2.2. 

Table 2.2 

Significant Wave Heights on La~e Rotoitl 

During storm conditions, waves generated from the easterly quarter are dissipated on well­
vegetated banks with little wave reflection (probably less than 20%). Ip. extreme events 
some localised bank erosion could be expected. 

Wakes generated from boats could have Significant wave heights of up to 0.4m and would 
also be dissipated on the existing lake banks .. 
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Note, The phosphorus in springs is derived from the underlying geology and is not accounted for as a land use factor. 
whereas the nitrogen component is included as a landuse output and appears in the other parts of the budget. 
Note; The Ohau Channel distributes about 60% qf t~e volume to eastern Rotoiti over the course of a year. 

Source: Environment Bay of Plenty Regional Council 

Notable points to come from this'analysis are that the inputs to Lake Rotoiti from its own 
physical catchment are relatively low. The input to Lake Rotoiti from Lake Rotorua is 

(: considerabl~and has the effect of seeding Lake Rotoiti with algae and then feeding those 
algal populations with nutrients. Blue-green algae find conditions in Lake Rotoiti more 
favourable to their proliferation than Rotorua for the most part, but Lake Rotorua can also 
suffer excess growth of these algae. 

( 

2.4 Geological Environment 

A preliminary geotechnical investigation was undertaken in early 2005 by Beca. The 
outcomes of this investigation are summarised below and the full report is contained in 
Volume Two: Appendices. 

2.4.1 Geological Setting 

The project site comprises an approximately 1200 m long section of the north-western side 
of Lake Rotoiti, adjacent to 5H33 in the Okere Arm. The margin of the lake is defined by 
the north-western boundary fault of the NE/SW trending Tikitere Graben, the fault peing 
downthrown toward the lake by at least 100 metres. 

The Mamaku Ignimbrite for~ the hills west of the lake and can be found at depth in the 
lake. This is overlain by Rotoiti Pyroclastics and undifferentiated pumiceous alluvium. 
The latter forming the banks of the Ohau Channel and covering the lakebed. 

2.4.2 Soli profile 

A series of 18 boreholes were drilled from a barge along the potential wall alignments (see 
Figure 2.6) and the strength of the in situ soils was measured. The borehole results show a 
significant thickness of silt and sandy sediments overlying ignimbrite. Mariy of the Rototti 
boreholes recorded very loose or very soft soils and the test equipment sank under its own 
weight. 
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Geological cross sections have been drawn parallel to and across the proposed diversion 
si:ttlcmre alignment Figure 2 7 shows the inshore alignment (a distance of approximately 
75 metres offshore) and indicates a relatively constant rock level of between 266 and 269 
mRL for 300 metres at the north-eastern end of the section. At the southwest end toward 
the Ohau Channel delta, the top of the moderately weathered ignimbrite drops more than 
13 metres over a distance of 200 metres. The top of rock was not reached in borehole 
location 1 (BHA1) when it was terminated at 256.1 mRL. This borehole showed about 6 
metres of loose to moderately dense sand below 263 mRL over 2 metres of possibly highly 
weathered ignimbrite. 

Across the channel between the lake bank and Namaste Point the boreholes show the 
lowest level of rock in the channel at about 255 mRL. Deposits above the rock in the 
deepest part of the channel are all very loose silts. 

The conditions generally worsen away from the shore and southwards towards the Ohau 
Channel delta. The two southern holes (BH1) and (BH3) terminate without reaching rock, 
with the exception of two isolated results in location 1. Location 4 also shows very deep sUt 
at 254 mRL. 

These results have shown that geotechnical characteristics will be a key factor in 
determining the exact alignment of the proposec;I. diversion wall. This is because it will be 
increasingly difficult to stabilise the structure further than 75-100 m~tres offshore due to . 

the weak underlying foundations. 

2.5 Geothermal Environment 

In 2003, Bioresearches Group Ltd .published a study of the geothermal nutrient inputs to 
the Rotorua lakes. This study was prepared for EBOP and found that there are two main 
areas of Lake Rotoiti that are geothermal: 

i. The centre basin of the Lake: 

• estimated area of 2 km2, northwest of Gisborne Point 

• high heat flow area and hot sediments in centre basin 

ii. The Tikitere Thermal Area: 

• located to the south of the Lake 

• Wharetata. Bay, Parengarenga Springs, Manupirua Springs, Papakiore Bath, 
Hell's Gate Thermal Area, Maraeroa Springs, Otutarara Springs and Ruahine 
Springs 

• hot and boiling springs and pools, seepages, stearriing and highly altered 
ground, sulphur deposits and gas discharges 

Together, these ge9thermal inputs contribute about 0.4% of total estimated phosphorus 
. input and 10% of total estimated nitrogen input to the lake. 

2.6 Ecological Environment 

An ecological assessment has been undertaken by Wildlapd Consultants in May 2005. The 
full report is included iIi Volume Two: Appendices, while a summary of the existing 
ecological environment in provided below. 
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dabchick in the region". The western end of the lake and the Okere arm, were specifically 
highlighted as significant habitats for a diverse range of waterbird species. 

Waterbirds have been surveyed on Lake Rotoiti (and 16 other Rotorua lakes) in 1985,1991, 

1996, and 2001. These have found that the waterbird population has been relatively stable 
in terms of total numbers of all species combined and species composition, although ten of 
the 19 species counted showed population fluctuations (Innes et al. 1999). 

2.7 Fishery 

2.7.1 Lake Rotoltl and Ohau Channel 

Lakes Rotorua and Rotoiti contain ten species of fish: brook char (Salvelinus jontinalis), 
common bully (Gobiomorphus cotidianus), common smelt (Retropinn~ retropinna), goldfish 
(Carassius a1fratus), koaro (Galaxias brevipinnis), long-finned eel (Anguilla dieffenbachit), 
mosquito fish (GambUsia affinis), short-finned eel (Anguilla australis),broWn trout (Salmo. 
trutta), and rainbow trout (Oncorhynchus mykiss). Mosquito fish are known to be present 
only in Lake Rotoiti, while brook char have been reported in the headwaters of two Lake 
Rotorua tributaries - the Puarenga and Awahou streams (NIW A Freshwater Fish Database 
2005). 

Large numbers of larval common bully were observed in the Ohau Channel and there were 
also high numbers of common bully in the shallow water turf communities along the lake -
shore. 

Trout 

Lakes Rotoiti and Rotorua support trout fisheries of international significance. During the 
2001/02 angling season there were an estimated 43,080 (±3,~20 1SE) angler visits to Lake 
Rotoiti and 32,640 (±2,580 1SE) to Lake Rotorua, rrta1.qng them the third and fourth most 
popular lake trout fisheries in New Zealand, respectively (Unwin & hnage 2003). Rainbow 
trout comprise the bulk of the catch although there is a locally important brown trout 
fishery in Lake Rotorua and its tributaries. 

ApproxilIiately 25,000 hatchery-reared juvenile rainbow trout are released into Lake Rotoiti 
each year, with a harvest rate of about 20%. Wild rainbow trout are known to spawn in the 
Ohau Channel and in some Lake Rotorua tributaries. In. contrast, the Rotorua trout fishery 
is comprised almost entirely of wild fish, the only hatchery liberations consist of 1,000 

tagged "data watch" rainbow trout a year. These fish are used to monitor the harvest and 
growth of trout in Lake Rotorua. 

The Ohau Channel is an unusual fishery in that it connects lakes Rotoiti and Rotorua. The 
channel is often considered part of the Rotoiti fishery as it provides fishing opportunities 
when (a) trout are moving through it to Lake Rotorua, (b) trout move into the channel to 
spawn, and (c) when trout move into the channe~ to feed on the abundant smelt. 
population. This generally oc;::curs early (October to January) and late (April to June) in the 
angling season. It is thought that 50 % of wild Lake Rotoiti trout spawn in the Ohau 
Channel. 
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Koura 

Koura are abundant ill Lake Rotoiti and common in Lake Rotorua and its tributaries. The 

---------eeeology of ko~ . .. evcich (19'19). Koma ate the 

( 'I 

'1 (' 

largest bottom-living crustacean in Lake Rotoiti and are known to lay eggs on mud an4 

sand substrates between a depth of 11-28 m, with egg hatching and juvenile rearing 
occurring above the 10 m contour (Devcich 1979). Hypolimnetic deoxygenation in early· 

summer to autumn induces a mass migration of koura from deeper regions to above the 

30 ill. contour, with recolonisation of these deep areas following lake-turnover in May. 

(Devcich 1979). Koura support an important traditional fishery in Lake Rotoiti .where 
significant quantities are still harvested. The. koura fishery in Lake Rotorua and the Ohau 
Channel is less well known. 

Kakahl or freshwater mussel 

Kakahi are abundant in Lake Rotorua, Lake Rotoiti, the Ohau Channel,. and the Ohau . 
Channel delta. Accumulation of contaminants may be one of the main reasons why kakahi 
are no longer exploited on a large scale in the Te Arawa lakes. Nevertheless, localised 
harvesting of kakahi still occurs in Lake Rotoiti and some of the Rotorua lakes. 

2.7.2 Kaltuna River 

A fisheries study has been undertaken by NIW A and provides an inventory of fish from 
the i<aittina River and its tributaries. A copy of this report is provided in Volume Two: 
Appendices. A total of ten species of fish have been found in the upper section of the 
Kaituna River, including Shortfin eels, Longfin eels, Torrentfish, Koaro, Banded Kokopu, 
Common bully, Common smelt, Goldfish, Rainbow trout, and Brown trout. Longfin eels 
are the most abundant fish species, p~etrating well inland. No banded kokopu are 

. present in Lakes Rotoiti or Rotorua, but sparse populations of koaro are present in some 
Lake Rotoiti tributaries. 

The lower Kaituna River has a wider range of habitats and supports 19 fish species (15 
. indigenous and four introduce). Longfin and shortfin eels are the most frequenfly recorded 
fish species, found at 86% of all sampled sites with the lower river. Other fish species that 
were found in the lower Kaituna River include Torrentfish, Koaro, Banded Kokopu, 
Common bully, Common smelt, Goldfish; Rainbow trout, Brown trout, Kahawai, Giant 
I<~kopu, Inanga, Lamprey, Giant bully, Redfin bully, Black flounder, Mullet and Mosquito 
fish; 

2.8 Cultural Environment 

In March to May 2005, Kowhai ConsUlting Ltd was engaged to undertake a cultural impact 

assessment for the Ohau Channel Diversion project. Kowhai were coiIimissioned to 
engage informally with the wider community that do not necessarily attend p~blic 
meetings or respond to questionnaires, and they offered a degree of independence to 
Council. The result of this assessment is the report attached in Volume Two: Appendices. 

The area surrounding Lake Rotoiti is Te Arawa iwi land. The lake itself is part of the Te . 

Arawa Lakes Setaement between TeArawa and the Crown .. The Te Arawa Lakes Deed of 
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where the bones of the dead were cleaned and placed in caves for internment. The exact 
locations of these sites are considered secret. Similarly, along the ~aituna and into Maketu 
there are pakanga (baffle sItes) where bones are present. 

The study area is also an area important to Maori for the customary practices that have 
been undertaken there for many years. A place fu the Ohau Channel contained a unique 
form of mud (paru) with dyeing properties that was used to make piupiu. As sediment in 
the Channel has increased, this site has been lost. The Channel has also been used as a 
baptism site. Similar sites have been identified in the KaitUna j Maketu area. 

The Channel and Lake Rotoiti are also special to the iwijhapu for the travel and recreation 
. values theyhold. Tangata whenua consider the Ohau O1annel their communal meeting 

place and recreational playground. 

2.8.1 Kaltuna Rivei' Claim 

It is necessary to mention the Kaituna River Oaim made to the Waitangi Tribunal in 
respect of a proposed pipeline transferring treated sewage from Rotorua to the Kaituna 
River .. Members of Ngati Pikiao lodged this Oaim in 1978 and the Tribunal prepared a 
recommendation in November 1984 following the claim being heard at Te Takinga Marae 
in July and October 1984~ The claimants asked that the proposal for a pipeline to the 
Kaituna River be not proceeded with. 

The claimants opposed the pipeline proposal stating that to pump sewage effluent into the 
Kaituna River was objectionable on medical, social and spiritual and cultural grounds. The 
key objections were that to mix waters. that had been contaminated by human waste with 
waters that were used for gathering food was deeply objectionable on Maori spiritual 

, grounds. Furthermore, Ngati Pikiao elders stated that if the pipeline were built, they 
would have to declare the river tapu so long as the sewage effluent discharge continued. 
The Kaituna River and Maketu Estuary are regarded as being part of one water system 
starting with Lake Rotorua, the Ohau Channel and Lake RotoHi. The Tribunal found that 
the proposed pipeline llwili do no more than shift the problem from the lake to the river 
and the estuary" (Waitangi Tribunal, 1984). 

The Tribunal found that the proposed pipeline was contrary to the principles of the Treaty 
of Waitangi and as such recommended that the proposed pipeline be dropped an~ an 
alternative solution, such as land-based discharge of treated effluent, be investigated 
further. 

The relevance of the Kaituna River Claim to this proposal to divert Oh;m Channel water is 
worth mentioning as there have heen comparisons made by members of the public during 
the consultation undertaken for this project. The key difference between the two proposals 
is that the proposed diversion of Ohau Channel flow does not divert any water that has 
been contaminated with human effluent. Furthermore, this proposal does not I shift the 
problem from one water body to the othel A study by EBOP has found that the increase 
in nutrients down the Kaituna River is small compared to the amount already in the river 
downstream (see section 6.2.1). NIW A predicts no adverse effects on kaiawa or kaimoana 
from th.e proposed diversion wall. Most importantly however, this proposal will result in a 
significant .improvement in the water quality of Lake Rotoiti. 
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