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Executive summary 
 
Contact Energy Limited operates the Stratford Power Station located on State Highway 43 
near Stratford, in the Patea catchment. The Company holds resource consents to allow it to 
abstract water from the Patea River, to discharge to the Patea River and Kahouri Stream, and 
to land, to provide for several structures across streams, and to discharge emissions into the 
air. This report for the period July 2009-June 2010 describes the monitoring programme 
implemented by the Taranaki Regional Council to assess the Company’s environmental 
performance during the period under review, and the results and environmental effects of 
the Company’s activities. 
 
The Company holds a total of 26 resource consents, which include a total of 220 conditions 
setting out the requirements that the Company must satisfy. These consents provide for 
three gas-fired plants, including the existing combined-cycle plant, a yet-to-be-built plant 
similar to the existing plant, and the smaller, open-cycle peaking plant that was under 
construction during the review period. 
 
The Council’s monitoring programme for the year under review included twelve 
inspections, nine water samples collected for physicochemical analysis, and two 
biomonitoring surveys of receiving waters. Water abstraction, wastewater discharge, and air 
emission monitoring results were provided by the Company to the Council. 
 
The monitoring showed that the combined cycle plant continued to be well managed and 
any environmental impacts were negligible. There were some minor breaches of the 
nitrogen oxides air emission limit during start-ups, which were addressed satisfactorily. One 
unauthorised incident was registered, in relation to nitrogen oxides emission concentration 
during the burning of a new feed gas. There was ongoing consultation between the Council 
and Contact Energy Limited staff. 
 
Construction of the new peaker plant, across the Kahouri Stream from the combined cycle 
plant, proceeded without incident.  
 
During the year, the Company demonstrated a high level of environmental performance and 
compliance with the resource consents. The Company has achieved a high level of 
performance throughout its twelve years of operation. 
 
This report includes recommendations for the 2010-2011 year. 
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1. Introduction 

1.1 Compliance monitoring programme reports and the Resource 
Management Act 1991 

1.1.1 Introduction 

This report is the Annual Report for the period July 2009-June 2010 by the Taranaki 
Regional Council on the monitoring programme associated with resource consents 
held by Contact Energy Limited (Contact Energy) to provide for two gas-fired power 
plants, one operational and one under construction, situated on East Road (State 
Highway 43) near Stratford, in the Patea catchment.  
 
This report covers the results and findings of the monitoring programme 
implemented by the Council in respect of the consents held by Contact Energy 
Limited that relate to abstractions and discharges of water within the Patea 
catchment, and the air discharge permits held by Contact Energy Limited to cover 
emissions to air from the site.  
 
One of the intents of the Resource Management Act (1991) is that environmental 
management should be integrated across all media, so that a consent holder's use of 
water, air, and land should be considered from a single comprehensive 
environmental perspective. Accordingly, the Taranaki Regional Council generally 
implements integrated environmental monitoring programmes and reports the 
results of the programmes jointly. This report discusses the environmental effects of 
Contact Energy use of water, land, and air, and is the thirteenth combined annual 
report by the Taranaki Regional Council for the Company. 

 

1.1.2 Structure of this report 

Section 1 of this report is a background section. It sets out general information about 
compliance monitoring under the Resource Management Act and the Council’s 
obligations and general approach to monitoring sites through annual programmes, 
the resource consents held by Contact Energy Limited in the Patea catchment, the 
nature of the monitoring programme in place for the period under review, and a 
description of the activities and operations conducted at Contact Energy Limited’s 
site. 
 
Section 2 presents the results of monitoring during the period under review, 
including scientific and technical data. 
 
Section 3 discusses the results, their interpretation, and their significance for the 
environment. 
 
Section 4 presents recommendations to be implemented in the 2010-2011 monitoring 
year. 
 
A glossary of common abbreviations and scientific terms, and a bibliography, are 
presented at the end of the report. 
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1.1.3 The Resource Management Act (1991) and monitoring 

The Resource Management Act primarily addresses environmental ‘effects’ which 
are defined as positive or adverse, temporary or permanent, past, present or future, 
or cumulative. Effects may arise in relation to: 
 
(a) the neighbourhood or the wider community around a discharger, and may 

include cultural and socio-economic effects; 
(b) physical effects on the locality, including landscape, amenity and visual effects; 
(c) ecosystems, including effects on plants, animals, or habitats, whether aquatic or 

terrestrial; 
(d) natural and physical resources having special significance (eg, recreational, 

cultural, or aesthetic); 
(e) risks to the neighbourhood or environment. 
 
In drafting and reviewing conditions on discharge permits, and in implementing 
monitoring programmes, the Taranaki Regional Council is recognising the 
comprehensive meaning of `effects' in as much as is appropriate for each discharge 
source. Monitoring programmes are not only based on existing permit conditions, 
but also on the obligations of the Resource Management Act to assess the effects of 
the exercise of consents. In accordance with section 35 of the Resource Management 
Act 1991, the Council undertakes compliance monitoring for consents and rules in 
regional plans; and maintains an overview of performance of resource users against 
regional plans and consents. Compliance monitoring, (covering both activity and 
impact monitoring), also enables the Council to continuously assess its own 
performance in resource management as well as that of resource users particularly 
consent holders. It further enables the Council to continually re-evaluate its approach 
and that of consent holders to resource management, and, ultimately, through the 
refinement of methods, and considered responsible resource utilisation, to move 
closer to achieving sustainable development of the region’s resources.   
 

1.1.4 Evaluation of environmental performance 

Besides discussing the various details of the performance and extent of compliance 
by Contact Energy Limited in the Patea Catchment during the period under review, 
this report also assigns an overall rating. The categories used by the Council, and 
their interpretation, are as follows:  
 

- a high level of environmental performance and compliance indicates that 
essentially there were no adverse environmental effects to be concerned about, 
and no, or trivial (such as data supplied after a deadline) non-compliance with 
conditions. 

- a good level of environmental performance and compliance indicates that adverse 
environmental effects of activities during the year were negligible or minor at 
most, items of concern were resolved positively, co-operatively, and quickly, the 
Council did not record any verified unauthorised incidents involving significant 
environmental impacts and was not obliged to issue any abatement notices, there 
were perhaps some items noted on inspection notices for attention but these items 
were not urgent nor critical, and follow-up inspections showed they have been 
dealt with. 
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- improvement desirable indicates that the Council may have been obliged to 
record against the consent holder a verified unauthorised incident involving 
significant environmental impacts, and/or abatement notices may have been 
issued; there were adverse environmental effects arising from activities and 
intervention by Council staff was required, and there were matters that required 
urgent intervention, took some time to resolve, or remained unresolved at end of 
the period under review.  

- poor performance is used when there were grounds for prosecution or 
infringement notice. 

 

1.2 Process description 

Taranaki Combined Cycle Plant 
The Taranaki Combined Cycle Power Plant (Photo 1) was the first large-scale 
combined-cycle power plant to be built in New Zealand. The plant was completed in 
1998. It uses a gas turbine and a steam turbine in tandem to generate electricity at an 
efficiency greater than could be achieved by either system alone. The hot exhaust 
gases from the gas turbine are directed into a heat recovery boiler where most of the 
heat is used to produce a high pressure steam that drives the steam turbine. The 
station was designed to produce up to 354 MW of electricity at an efficiency of about 
56%, which has been improved to 383 MW at 56.7%. The firing system in the gas 
turbine is especially designed to minimise the production of nitrogen oxides in the 
exhaust. 
 
The cooling system for the steam system is based on an evaporative process. The 
cooling towers have been designed to minimise the formation of a steam plume, so 
that a plume is visible only under cool or humid conditions. 
 
The gas supply for the plant comes mainly from the Kupe and Maui fields together 
with a smaller component from the TAWN fields (Tariki, Ahuroa, Waihapa and 
Ngaere fields). The station uses approximately 1.4 million cubic metres of gas per 
day in generation.  
 
Water is abstracted from the Patea River to supply the cooling towers and for steam 
generation. The water discharges are from plant utilities and domestic effluent, boiler 
blowdown and site stormwater. Septic tank effluent is discharged to land. 
 
Stratford Peaker Plant 
The Stratford Peaker Plant is designed to provide fast start-up (peaking) capacity to 
support the increasing volumes of weather-dependent renewable electricity sources 
in New Zealand, such as wind generation. The plant may be required to run for 
hours during low wind conditions, or for months during dry hydro years or times of 
major plant outages. The two separate 100 MW high-efficiency gas turbines employ a 
gas-fired open cycle generation process, with an intercooler, and are capable of going 
from cold to full power in 10 minutes. To improve efficiency, air passing from the 
low pressure compressor is cooled prior to entering the high pressure compressor, 
giving an LHV efficiency of about 46% at full load.  
 
The cooling system for the intercooler is similar in type to that for the existing 
combined cycle plant described above, being a hybrid dry/wet mechanical draft 
cooling tower. 
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Water to supply the cooling tower is to be drawn from the Patea River via the existing 
abstraction and storage system for the combined cycle plant. Stand-alone water and 
wastewater treatment systems were being constructed. Wastewater is to be discharged 
to the Patea River via the existing effluent outfall for the combined cycle plant. Site 
stormwater was being discharged to the Kahouri Stream during plant construction 
and is to be transferred to the raw water holding pond at the combined cycle plant 
during operation. Domestic wastes were being treated at the existing plant for the 
adjacent switchgear yard during construction, and is to be discharged to a new land-
based system during operation. 
 
Construction of the peaker plant commenced in December 2008, following demolition 
of the old Stratford Gas Turbine plant. It was due to be completed in mid-2010, 
however commissioning was delayed until February 2011. 
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Photo 1 Aerial view of Stratford Power Station, early 2007  
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1.3 Resource consents 

A summary of the consents held by Contact Energy Limited, formerly Stratford 
Power Limited, in relation to activities at its Stratford power station site is given in 
Table 1 below. A copy of each of the consents can be found in Appendix I. 

 

Table 1 Summary of resource consents held by Contact Energy Limited 

Consent 
number 

Purpose Volume 
Next 

review 
date 

Expiry 
date 

3939-2 Discharge stormwater 464 L/s 2010 2016 

4022-2 Discharge emissions to air from combustion  2010 2022 

4454-1 Discharge contaminants to air  2010 2029 

4455-1 Take from Patea River below Toko confluence 19,440 m3/day (225L/s) 2010 2028 

4456-1 Intake structure on Patea River below Toko confluence  2010 2028 

4458-1 Diffuser structure on Patea River  2010 2028 

4459-1 Discharge stormwater to Kahouri/Piakau Streams 1,360 litres/second 2010 2028 

4460-1 Stormwater discharge structures  2010 2028 

4461-1 Utilities structures on Kahouri Stream  2010 2028 

4462-1 Water transmission structures  2010 2028 

4804-1 Bridge for electricity transmission over Kahouri Stream  2010 2028 

5063-1 Discharge septic tank effluent to land 5 m3/day   2010 2028 

5633-1 Discharge sediment from water intake to Patea River  2010 2028 

5846-1 Discharge contaminants to air  2010 2034 

5847-1 Take from Patea River at Skinner Road 19,440 m3/day (225L/s) 2010 2034 

5848-1 Discharge used water to Patea River 6,740 m3/day (78L/s) 2010 2034 

5849-1 Gas pipeline structures on Kahouri Stream  2010 2034 

5850-1 Intake structure on Patea River at Skinner Road  2010 2034 

5851-1 Discharge sediment from water intake to Patea River  2010 2034 

5852-1 Utilities structures on Kahouri Stream  2010 2034 

7247-1 Discharge emissions to air from cooling tower  2010 2034 

7248-1 Bridge for pedestrian access and utilities over Kahouri tributary  2010 2034 

7249-1 Bridge for vehicle access over Kahouri Stream  2010 2034 

7250-1 Bridge for pedestrian access and utilities over Kahouri Stream  2010 2034 

7605-1 Stormwater discharge structure  2016 2028 

7653-1 Stormwater discharge structure  2016 2028 

 
Consents 4454 to 4462 and 4804 were granted in 1994 and 1995 to provide for the 
operation of the existing Taranaki Combined Cycle (TCC 1) Power Plant, and 
consents 5063 and 5633 were issued after that plant was commissioned to provide for 
minor changes in its operation. 
 
Consents 5846 to 5852 were granted in 2001 to provide for the operation of a second, 
500 MW combined-cycle power plant (TCC 2), in combination with the existing plant 
(TCC 1). The proposed second station has not been constructed. A variation to 
change the date of the lapse of the consents if the consents are not exercised, to 6 
December 2017, was granted in February 2007. Consent 5848 is exercised, in relation 
to the existing plant. 
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Consents 7247 to 7250 were granted in March 2008 to provide for the operation of 
two 100 MW high efficiency open cycle gas turbine generators, together known as 
Stratford Peaker Plant (SPP), in combination with the existing plant. Consents 7605 

and 7653 were issued in 2010 while the plant was being constructed to provide for 
minor changes in its design. 
 
Consents 3939 and 4022, that provided for the disused original Stratford Gas Turbine 
Plant (SGT), and consents 4455, 4458, 4462, 5847, 5848 and 5850 were changed in 
March 2008 to provide for the Peaker Plant. (Construction of the Peaker Plant 
commenced in December 2008, following demolition of the old plant. It became fully 
operational in May 2011). 
 

1.3.1 Water abstraction permits 

Section 14 of the Resource Management Act stipulates that no person may take, use, 
dam or divert any water, unless the activity is expressly allowed for by a resource 
consent or a rule in a regional plan, or it falls within some particular categories set 
out in Section 14. 
 
Contact Energy Limited holds two consents for the abstraction and use of water. 
 
Water Permit 4455-1 allows the take and use of up to 19,440 cubic metres/day [225 
litres/second averaged over 15 minutes] of water on a continuous basis from the 
Patea River for use of power stations. This permit was originally issued by the 
Taranaki Regional Council on 25 May 1994 under Section 87(d) of the Resource 
Management Act, with a change to consent conditions on 6 March 2008. It is due to 
expire on 1 June 2028. 
 
Condition 1 requires the consent holder to install and operate a recording device for 
water abstraction rates and to provide the records to the Council. 
 
Conditions 2, 3 and 4 address abstraction during low flow conditions. 
 
Condition 5 sets out review provisions. 
 
Water permit 5847-1 allows the Company to take and use up to 19,440 cubic 
metres/day [225 litres/second averaged over 15 minutes] of water from a water 
intake structure in the Patea River for cooling and power station purposes. This 
permit was issued by the Taranaki Regional Council on 27 November 2001 as a 
resource consent under Section 87 (d) of the Resource Management Act, with 
changes to consent conditions in March 2008. The consent expires on 1 June 2034. 
To date, this consent has not been exercised.  
 
This permit applies to a different abstraction site from that which is covered by 
Permit 4455. Contact Energy Limited proposes that when the TCC 2 station is built, 
generally water would be drawn from the new site to service the demand of both 
stations. However, as flows in the Patea decrease, there would be both a reduction in 
the total draw-off allowed, and a gradual substitution of supply from the existing site 
over the new site.   
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Condition 1 requires a measuring device for recording rates of abstraction. 
 
Conditions 2 and 3 set out the abstraction regime under various levels of flow in the 
Patea River. 
 
Condition 4 sets out an agreed donation towards habitat enhancement within the 
Patea catchment. 
 
Conditions 5 and 6 deal with lapse and review provisions. 
 

1.3.2 Water discharge permits 

Section 15(1)(a) of the Resource Management Act stipulates that no person may 
discharge any contaminant into water, unless the activity is expressly allowed for by 
a resource consent or a rule in a regional plan, or by national regulations. 
 
Used water, mainly cooling water 
Stratford Power Limited previously held water discharge permit 4457-1 to cover the 
discharge of up to 2,770 m3/day [32 litres/second] of used water, mainly blow down 
water from the cooling system, and up to 5 m3/day [0.12 litres/second] of treated 
domestic effluent, into the Patea River. This permit was issued by the Taranaki 
Regional Council on 25 May 1994 under Section 87(e) of the Resource Management 
Act, and was due to expire on 1 June 2028. 
 
This consent was surrendered on 21 October 2002.  
 
Contact Energy holds water discharge permit 5848-1 to discharge up to 6,740 cubic 
metres/day [78 litres/second] of used water, mainly blowdown water from the 
cooling system of combined cycle power stations, into the Patea River. This permit was 
issued by the Taranaki Regional Council on 27 November 2001 under Section 87(e) of 
the Resource Management Act, with changes to the consent granted on 6 March 2008. 
It is due to expire on 1 June 2034. 
 
Conditions 1 and 2 detail requirements for an effluent disposal management plan, and 
address subsequent compliance with and revision of the plan.  
 
Conditions 3, 4 and 5 deal with water treatment and cleaning chemicals. 
 
Condition 6 requires a contingency plan in case of accidental discharge or spillage. 
 
Condition 7 establishes a mixing zone beyond which a number of effects are 
prohibited, and condition 8 addresses fish passage within that zone. 
 
Conditions 9, 10 and 11 relate to control and monitoring of temperature in the mixing 
zone. 
 
Conditions 12 and 13 impose limits on concentrations of effluent components in the 
discharge and receiving water. 
 
The last two conditions relate to lapse and review of the consent. 
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Stormwater 
Contact Energy Limited holds two consents in relation to discharge of stormwater. 
 
Water discharge permit 3939-2 covers the discharge of up to 454 litres/second of 
stormwater from the Stratford Power Station Peaking Plant into an unnamed tributary 
of the Kahouri Stream and into the Kahouri Stream in the Patea catchment. This permit 
was issued by the Taranaki Regional Council on 10 November 1997 under Section 
87(e) of the Resource Management Act. It is due to expire on 1 June 2016. 
 
Condition 1 establishes a mixing zone and controls effects of the discharge on the 
appearance, odour, water quality and biology of the river. 
 
Condition 2 imposes limits on significant potential contaminants in the discharge. 
 
Condition 3 requires the consent to be exercised in accordance with documentation 
submitted. 
 
Condition 4 is a review provision. 
 
Water discharge permit 4459 covers the discharge of up to 1,360 litres/second of 
stormwater from a combined cycle power station site, including stormwater and 
sediment from construction activities associated with the proposed expansion of the 
site, into an unnamed tributary of the Piakau Stream and into the Kahouri Stream; 
both are tributaries of the Patea River. This permit was issued by the Taranaki 
Regional Council on 29 May 1994 under Section 87(e) of the Resource Management 
Act. It is due to expire on 1 June 2034. 
 
Condition 1 relates to plans of the stormwater system when it is upgraded. 
 
Condition 2 imposes limits on significant potential contaminants in the discharge. 
 
Condition 3 requires a contingency plan in case of accidental discharge or spillage. 
 
Condition 4 establishes a mixing zone, and controls effects of the discharge on the 
appearance, odour, water quality, and biology of the river. 
 
Condition 5 is a review provision. 
 
Sediment at water intakes 
Contact Energy holds two consents in relation to the cleaning of water intake 
structures. 
 
Water discharge permit 5633-1, to discharge fine sediment and organic matter from 
water intake structure screens to the Patea River, was issued by the Taranaki Regional 
Council on 24 May 2000 under Section 87(e) of the Resource Management Act. It is due 
to expire on 1 June 2028. 
 
Condition 1 requires that the discharge licensed by the consent takes place in 
accordance with the documentation provided with the application. The second 
condition sets out environmental performance requirements in terms of unacceptable 
effects upon the Patea River, while the third condition is a review condition. 
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Water discharge permit 5851-1, to discharge fine sediment and organic matter from 
water intake structure screens to the Patea River, was issued by Taranaki Regional 
Council on 7 December 2001 under Section 87(e) of the Resource Management Act, 
with variations to conditions on 22 February 2007. To date this consent has not been 
exercised. The consent expires on 1 June 2034. 
 
Condition 1 requires that the discharge licensed by the consent take place in 
accordance with the documentation provided with applications.  
 
Condition 2 sets out environmental performance requirements in terms of 
unacceptable effects upon the Patea River. 
 
Conditions 3 and 4 deal with lapse and review of the consent.  
 

1.3.3 Air discharge permits 

Section 15(1)(c) of the Resource Management Act stipulates that no person may 
discharge any contaminant from any industrial or trade premises into air, unless the 
activity is expressly allowed for by a resource consent, a rule in a regional plan, or by 
national regulations. 
 
Contact Energy Limited holds four discharge permits in relation to discharges to air. 
 

1.3.3.1 Taranaki Combined Cycle 1 (TCC 1 - operating) 

Air discharge permit 4454-1 covers the discharge of contaminants to air from a 
combined cycle power station and ancillary plant [‘the station’] located adjacent to 
East Road approximately three kilometres east of the town of Stratford. 
 
The application relating to discharge to air was called in by the Minister for the 
Environment under Section 140 of the RMA, and the permit was issued by the 
Minister on 23 March 1995 (operative on 15 August 1995) as a resource consent under 
Section 87(e) of the Resource Management Act. A variation was granted by Hearing 
Committee on 12 June 2003 to delete (original) conditions 4 to 10 relating to the 
mitigation of CO2 emissions. A change to condition 12 was granted on 9 February 
2010 to increase the period when emission standards relating to start-up apply, from 
30 minutes to 240 minutes.  The consent is due to expire on 14 August 2029. 
 
Conditions 1, 2 and 3 are general, covering supply of information on exercise of 
consent, monitoring costs and administrative charges. 
 
Conditions 4, 5 and 6 require the adoption of the best practicable option for 
controlling effects of discharges on the environment, and provide for the supply of 
relevant information on and for the review of measures representing the best 
practicable option. 
 
Condition 7 requires consultation with Council before any significant changes on the 
site. 
 
Condition 8 requires Contact Energy Limited to provide reports within two years of, 
and then again at 4 years after, commencement of commissioning, and then at six-
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year intervals. The report(s) are to review technological advances in the reduction or 
mitigation of emissions, provide an inventory of emission contaminants, detail 
measures taken to improve energy efficiency, address issues relating to minimisation 
or mitigation of emissions, and detail carbon dioxide emissions. 
 
Conditions 9 to 13 impose limits on significant potential contaminants in discharges. 
 
Condition 14 sets a minimum height for discharges from turbines. 
 
Condition 15 prohibits any direct significant adverse ecological effect. 
 
Conditions 16 and 17 place controls on visible effects and droplet drift in relation to 
the evaporative cooling system. 
 
The last two conditions relate to review and lapse of the consent. 
 

1.3.3.2 Taranaki Combined Cycle 2 (TCC 2 – yet to be constructed) 

Air discharge permit 5846-1 covers the discharge of contaminants to air from 
combined cycle power station unit(s) and ancillary plant located adjacent to state 
Highway 43 (East Road) approximately three kilometres east of Stratford. 
  
This consent relates to a second power station to be constructed adjacent to the 
existing one. The Council granted the permit after a hearing on 14 November 2001. 
The permit was subsequently appealed by two parties to the Environment Court. 
The appeal was subsequently dismissed by the Environment Court on 6 September 
2002. The consent was issued on 6 September 2002. A variation to change the date of 
the lapse of the consent if the consent is not exercised from 6 years from the date of 
commencement to 6 December 2017 was granted on 22 February 2007. To date the 
consent has not been exercised. The consent expires on 1 June 2034. 
 
Conditions 1, 2 and 3 require the adoption of the best practicable option for 
controlling effects of discharges on the environment, and provide for the supply of 
relevant information on and for the review of measures representing the best 
practicable option. 
 
Condition 4 requires consultation with Council before any significant changes on the 
site. 
 
Condition 5 requires Contact Energy to provide reports within two years of, then 
again at 4 years after, commencement of commissioning, and then at six-year 
intervals. The report(s) are to review technological advances in the reduction or 
mitigation of emissions, provide an inventory of emission contaminants, detail 
measures taken to improve energy efficiency, address issues relating to minimisation 
or mitigation of emissions, and detail carbon dioxide emissions. 
 
Conditions 6 to 10 impose limits on significant potential contaminants in discharges. 
 
Condition 11 sets a minimum height for discharges from turbines. 
 
Condition 12 prohibits any direct significant adverse ecological effect. 
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Conditions 13 and 14 place controls on visible effects and droplet drift in relation to 
the evaporative cooling system. 
 
The last three conditions relate to review and lapse of the consent. 
 

1.3.3.3 Stratford Peaker Plant (SPP – under construction in 2009-2010) 

Air discharge permit 4022-2 covers the discharge of emissions into the air from fuel 
combustion and other related activities associated with the operation of the Stratford 
Power Station and ancillary plant. This permit was originally issued by the Taranaki 
Regional Council on 14 December 1994 under Section 87(e) of the Resource 
Management Act, with changes to consent conditions on 6 March 2008 and 9 
February 2010. It is due to expire on 1 June 2022. 
 
Condition 1 requires the adoption of the best practicable option for controlling effects 
of discharges on the environment. 
 
Condition 2 requires consultation with Council before any significant changes on the 
site. 
 
Condition 3 requires Contact Energy to provide reports within two years of granting 
of the consent, and at six-year intervals thereafter. The report(s) are to review 
technological advances in the reduction or mitigation of emissions, provide an 
inventory of emission contaminants, detail measures taken to improve energy 
efficiency, address issues relating to minimisation or mitigation of emissions, and 
detail carbon dioxide emissions. 
 
Conditions 4 to 18 impose limits on significant potential contaminants in discharges. 
 
Condition 9 sets a minimum height for discharges from turbines. 
 
Condition 10 prohibits any direct significant adverse ecological effect. 
 
Condition 11 relates to review of the consent. 
 
Air discharge permit 7247-1 covers the discharge of emissions to air from the 
operation of the cooling tower associated with the Stratford Peaker Power Plant. This 
permit was issued by the Taranaki Regional Council on 6 March 2008 under Section 
87(e) of the Resource Management Act. It is due to expire on 1 June 2034. 
 
Conditions 1 and 4 require the adoption of the best practicable option for controlling 
effects of discharges on the environment, and that processes be operated to minimise 
discharges. 
 
Condition 2 requires that the cooing tower described in the consent application be 
installed. 
 
Condition 3 deals with notification of works. 
 
Conditions 5 and 6 address visible plumes and droplet drift. 
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Condition 7 requires consultation of significant changes in the plant. 
 
Condition 8 deals with cooling water treatment. 
 
Condition 9 prohibits the causing of offensive odour beyond the site boundary. 
 
Condition 10 prohibits adverse ecological effects. 
 
Conditions 11 and 12 relate to lapse and review of consent. 
 

1.3.4 Discharges of waste to land 

Sections 15(1)(b) and (d) of the Resource Management Act stipulate that no person 
may discharge any contaminant onto land if it may then enter water, or from any 
industrial or trade premises onto land under any circumstances, unless the activity is 
expressly allowed for by a resource consent, a rule in a regional plan, or by national 
regulations. 
 
Contact Energy Limited holds land discharge permit 5063-1 to discharge up to 5 
cubic metre/day of domestic septic tank effluent through a soakage field onto and 
into land in the vicinity of the Kahouri Stream in the Patea Catchment. This permit 
was issued by the Taranaki Regional Council on 6 December 1996 as a resource 
consent under Section 87(e) of the Resource Management Act, with changes to 
conditions on 6 September 2001. The consent expires on 1 June 2028. 
 
Condition 1 requires the septic tank and soakage system to be installed as described 
in the documentation provided with the application. 
 
Condition 2 prohibits any direct discharge to a waterbody, while Condition 3 is a 
review condition. 
 

1.3.5 Land use consents 

Section 13(1)(a) of the Resource Management Act stipulates that no person may, in 
relation to the bed of any river, use, erect, reconstruct, place, alter, extend remove or 
demolish any structure or part of any structure in, on, over, or under the bed, unless 
the activity is expressly allowed for by a resource consent or a rule in a Regional 
Plan, or by national regulations. 
 
Contact Energy Limited holds 14 land use consents in relation to structures on 
streams. 
 
Land use consent 4456-1, to erect, place, use and maintain an intake structure in and 
on the bed of the Patea River, was issued by the Taranaki Regional Council on 25 
May 1994 as a resource consent under Section 87(a) of the Resource Management 
Act, with a change to consent conditions on 20 January 2000. The consent expires on 
1 June 2028. 
 
Conditions 1 and 2 require the provisions of plans and details of the structure and 
that the consent holder constructs and maintains the structure according to the 
approved plan. 
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Condition 3 requires that the structure not obstruct fish passage. 
 
Conditions 4 and 5 relate to notification and timing of maintenance works. 
 
Condition 6 requires that the best practicable option be used to prevent adverse 
effects on water quality. 
 
Condition 7 requires that the area of river bed disturbance be minimised. 
 
Condition 8 relates to removal of the structure. 
 
Condition 9 is a review condition. 
 
Land use consent 4458-1, to erect, place, use and maintain a diffuser structure in and 
above the bed of the Patea River for the purpose f discharging used water from the 
combined cycle power stations, was issued by the Taranaki Regional Council on 25 
May 1994 as a resource consent under Section 87(a) of the Resource Management 
Act, with a change to consent conditions on 28 November 2001. The consent expires 
on 1 June 2028. 
 
Consent 4458 has essentially the same nine conditions as those imposed on consent 
4456 (above).  
 
Land use permit 4460-1 to erect, place, use and maintain in and above the beds of an 
unnamed tributary of the Piakau Stream and of the Kahouri Stream, both tributaries 
of the Patea River, structures for the purpose of discharging stormwater from the site 
of combined cycle power stations, was issued by Taranaki Regional Council on 25 
May 1994 as a resource consent under section 87(a) of the Resource Management Act. 
The consent expires on 1 June 2028. 
 
Consent 4460 has essentially the same nine conditions as those imposed on consent 
4456 (above).  
 
Land use consent 4461-1 to erect, place, use and maintain in, over and under the bed 
of the Kahouri Stream (a tributary of the Patea River), within the site and adjacent 
land immediately to the southeast a bridge, pipelines, cables and associated utilities 
for combined cycle power, was issued by the Taranaki Regional Council on 25 May 
1994 as a resource consent under section 87(a) of the Resource Management Act. The 
consent expires on 1 June 2028. 
 
Consent 4461 has essentially the same nine conditions as those imposed on consent 
4458 (above). 
 
Land use consent 4462-1 to erect, place, use and maintain water pipelines and 
associated control cables above, through or below the beds of the Toko Stream and 
various small unnamed streams, for the purpose of water transmission from the 
Patea River to combined cycle power stations, was issued by the Taranaki Regional 
Council on 25 May 1994 as a resource consent under section 87(a) of the Resource 
Management Act. The consent expires on 1 June 2028. 
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Consent 4462 has essentially the same nine conditions as those imposed on consent 
4458 (above). 
 
Land use consent 4804-1 to erect, place use and maintain over the bed of an unnamed 
tributary of the Kahouri Stream in the Patea catchment a bridge structure to convey 
high voltage electricity cables and associated communication cables for combined 
cycle power stations, was issued by the Taranaki Regional Council on 25 May 1994 as 
a resource consent under section 87(a) of the Resource Management Act. The consent 
expires on 1 June 2028. 
 
Consent 4804 has essentially the same nine conditions as those imposed on consent 
4458 (above), with the omission of the condition on fish passage. 
 
Land use consent 5849-1 to erect, place use and maintain gas pipelines and associated 
utilities, under the bed, and including disturbance for installation by trenching of the 
bed, of the Kahouri Stream in the Patea catchment, for combined cycle power station 
purposes, was issued by the Taranaki Regional Council on 27 November 2001 as a 
resource consent under section 87(a) of the Resource Management Act, with the 
consent conditions varied on 22 February 2007. To date this consent has not been 
exercised. The consent expires on 1 June 2034. 
 
Conditions 1 and 2 require the provision of plans and details of the structure and 
that the consent holder constructs and maintains the structure according to the 
approved plan. 
 
Conditions 3, 4 and 5 control the construction of the structures, addressing effects on 
the watercourse, and notification and timing. 
 
Condition 6 requires that the structure not obstruct the passage of fish. 
 
Conditions 7 and 8 relate to lapse and review of the consent. 
 
Land use consent 5850-1, to erect, place use and maintain an intake structure and 
ancillary pipework and pumps in and on the bed, and including disturbance 
associated with construction of the bed, of the Patea River, for the purpose of taking 
water for combined cycle power station purposes, was issued by Taranaki Regional 
Council on 27 November 2001 as a resource consent under section 87(a) of the 
Resource Management Act, with a change to conditions on 6 March 2008. To date 
this consent has not been exercised. The consent expires on 1 June 2034. 
 
Consent 5850 has essentially the same eight conditions as those imposed on consent 
5849 (above), with the omission of a condition on fish passage, and the addition of a 
condition dealing with removal and reinstatement. 
 
Land use consent 5852-1 to erect, place use and maintain a bridge, cables and 
associated utilities over the Kahouri Stream in the Patea catchment for combined 
cycle power station purposes, was issued by Taranaki Regional Council on 6 
December 2001 as resource consent under section 87(a) of the Resource Management 
Act. To date this consent has not been exercised. The consent expires on 1 June 2034. 
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Consent 5852 has essentially the same eight conditions as those imposed on consent 
5850 (above). 
 
Land use consent 7248-1, to erect, place, use and maintain a bridge over the Kahouri 
Stream for pedestrian access and carriage of water pipes, high voltage cables, control 
cables and associates utilities, was issued by Taranaki Regional Council on 6 March 
2008 as resource consent under section 87(a) of the Resource Management Act. To 
date this consent has not been exercised. The consent expires on 1 June 2034. 
 
Condition 1 requires exercise of consent in accordance with documentation supplied. 
 
Condition 2 requires plans of the bridge. 
 
Condition 3 relates to notification. 
 
Conditions 4, 5 and 6 relate to control and mitigation of sediment, riverbed 
disturbance, removal of the structure and reinstatement. 
 
Conditions 7 and 8 address lapse and review of consent. 
 
Land use consent 7249-1, to erect, place use and maintain a bridge over the Kahouri 
Stream for vehicle access purposes, was issued by Taranaki Regional Council on 6 
March 2008 as a resource consent under section 87(a) of the Resource Management 
Act. To date this consent has not been exercised. The consent expires on 1 June 2034. 
 
Consent 7249 has essentially the same eight conditions as those imposed on consent 
7248 (above). 
 
Land use consent 7250-1, to erect, place use and maintain a bridge over an unnamed 
tributary of the Kahouri Stream for pedestrian access and carriage of water pipes, 
high voltage cables, control cables and associates utilities, was issued by Taranaki 
Regional Council on 6 March 2008 as a resource consent under section 87(a) of the 
Resource Management Act. The consent expires on 1 June 2034. 
 
Consent 7250 has essentially the same eight conditions as those imposed on consent 
7248 (above). 
 
Land use consent 7605-1, to construct, place and maintain a stormwater outlet 
structure in the Kahouri Stream was issued by Taranaki Regional Council on 23 
February 2010 as a resource consent under section 87(a) of the Resource Management 
Act. The consent expires on 1 June 2028. 
 
Consent 7605 has seven conditions which are essentially the same as those imposed 
on consent 7248 (above), with the omission of a condition on provision of plans. 
 
Land use consent 7653-1, to construct, place and maintain a stormwater outlet 
structure in the Kahouri Stream was issued by Taranaki Regional Council on 21 June 
2010 as a resource consent under section 87(a) of the Resource Management Act. The 
consent expires on 1 June 2028. 
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Consent 7653 has eight conditions which are essentially the same as those imposed 
on consent 7605 with the addition of a condition dealing with timing of works. 
 

1.4 Monitoring programme 

1.4.1 Introduction 

Section 35 of the Resource Management Act sets out an obligation upon the Taranaki 
Regional Council to gather information, monitor, and conduct research on the 
exercise of resource consents, and the effects arising, within the Taranaki region and 
report on these. 
 
The Taranaki Regional Council may therefore make and record measurements of 
physical and chemical parameters, take samples for analysis, carry out surveys and 
inspections, conduct investigations, and seek information from consent holders. 
 
The monitoring programme for Contact Energy site, consisted of six primary 
components. 
 

1.4.2 Programme liaison and management 

There is generally a significant investment of time and resources by the Taranaki 
Regional Council in ongoing liaison with resource consent holders over consent 
conditions and their interpretation and application, in discussion over monitoring 
requirements, preparation for any reviews, renewals, or new consents, advice on the 
Council’s environmental management strategies and the content of regional plans, 
and consultation on associated matters. 
 

1.4.3 Site inspections 

The Contact Energy site was visited four times during the monitoring period. With 
regard to consents for the abstraction of or discharge to water, the main points  
of interest were plant processes with potential or actual discharges to receiving 
watercourses, including contaminated stormwater and process wastewaters. Air 
inspections focused on plant processes with associated actual and potential emission 
sources and characteristics, including potential odour, dust, noxious or offensive 
emissions. Sources of data being collected by the consent holder were identified and 
accessed, so that performance in respect of operation, internal monitoring, and 
supervision could be reviewed by the Council. The neighbourhood was surveyed for 
environmental effects. 
 
The construction of the Peaker plant was inspected approximately monthly during 
the monitoring period. Inspections focused on potential or actual discharges to 
receiving watercourses, including contaminated stormwater, and to air, including 
dust.  
 

1.4.4 HSNO Inspections 

In addition to RMA compliance monitoring inspections, the Council carried out 
HSNO (Hazardous Substances and New Organisms Act) compliance inspections at 
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various sites during 2009-2010. The Peaker plant construction site was visited three 
times in relation to HSNO during the monitoring period. 
 

1.4.5 Chemical sampling 

The Taranaki Regional Council undertook sampling both of the discharges from the 
site and of the water quality upstream and downstream of the discharge point and 
mixing zone. 
 
The cooling water discharge was sampled on three occasions, and the sample 
analysed for temperature, pH, suspended solids, oil and grease, free and total 
chlorine, ammonia, dissolved reactive phosphorus, turbidity and conductivity. 
 
No samples of the stormwater discharge to the Kahouri Stream were taken during 
the year. Stormwater is reused on site and discharges are limited to extreme rainfall 
events or the infrequent times when overflowing is required to carryout planned 
plant maintenance.  
 
Two sites on the Patea River were sampled on three occasions, and the samples 
analysed for temperature, pH, suspended solids, ammonia, dissolved reactive 
phosphorus, turbidity and conductivity. 
 

1.4.6 Biomonitoring surveys 

A biological survey was performed on two occasions in the Patea River to determine 
whether or not the discharge of used water, mainly cooling water, from the site has 
had a detrimental effect upon the communities of the stream. 
 

1.4.7 Review of data and reports 

The consent holder submitted water discharge and emission data on a monthly basis 
to the Council for review. 
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2. Results 

 
Figure 1 Physico-chemical and biological sampling sites, discharge sites and abstraction site 

 

2.1 Water 

2.1.1 Inspections – Combined Cycle Plant operation 

At the combined-cycle plant site, inspection is made of areas where wastewater is 
generated, treated and monitored, and where chemicals and fuel/oil are stored, 
transferred or dispensed. The stormwater system is also included. The laboratory 
and the control room are visited to view and discuss recent monitoring results. 
 
At the Patea River, the abstraction works at Vickers Quarry and the discharge 
structure beside East Road are inspected. 
 
Inspections specifically address the operation of the water abstraction system, the 
raw water treatment plant, the cooling water system, and the wastewater treatment 
system (pH neutralisation, oil separation, holding pond and monitoring station). The 
maintenance of areas that are bunded to contain spillage (e.g. around chemical and 
oil storage/use, transformers, electrical batteries), and the stormwater drainage 
system, are given particular attention. 
 
Four inspections were carried out during the year. In general the site was found to be 
in tidy condition. Staff of Contact Energy, were found to have a good knowledge of 
the environmental aspects of running the plant, and to have proper training in 
dealing with contingency events that have potential for causing adverse 
environmental effects.  
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2.1.2 Inspections – Peaker Plant construction 

Inspections and/or meetings at SPP, involving staff of Contact Energy and Council, 
occurred approximately monthly over the review period, with more frequent 
communication during the periods of most intensive construction activity. 
 

 
Photograph 1 Stratford Peaker Plant under construction, 1 July 2010 

 
Photograph 1 shows the central construction area, with the Kahouri Stream and 
bridge to the TCC1 plant in the background, at the end of the review period.  
 
In November 2009, the Company advised its decision that all SPP utilities were to be 
independent of the TCC1 plant. This affected both water supply and wastewater 
disposal. For water supply, the river pumps at Vicker’s Quarry were upgraded, and 
a by-pass line with pump was installed around the TCC1 raw water pond. For 
wastewater disposal, a separate 1,700 m³ “operations pit” was excavated at the SPP 
site, with duplication of the existing wastewater monitoring equipment at the (by-
passed) TCC1 plant operations pit, and a more direct connection to the (joint) river 
outfall. At the end of the review period, the additional works were almost finished. 
 
The effluent disposal management plan required under special condition 1 on 
consent 5848-1 was revised in December 2009 to cover the SPP effluent. The plan was 
satisfactory. A list of water treatment chemicals was provided, as required under 
special condition 3. The nine raw water and six cooling water treatment chemicals 
were all known to Council, and no change of consent 5848-1 was required to provide 
for their use as proposed. Three of the chemicals contain phosphorus, two being 
required for at least a year as part of a guarantee on equipment in the cooling system. 
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The Company is aware of its obligation under condition 1 (iii) to minimise 
phosphorus in plant effluent and is investigating alternative chemicals. 
 
The new water supply pumps were commissioned on 16 April 2010. The excess 
water was discharged to the Kahouri Stream, via the TCC1 plant raw water and 
stormwater holding ponds, rather than through the Patea River effluent outfall, as 
the plant was down for planned maintenance. Council was consulted and inspected 
the Kahouri Stream, finding no significant effect. 
 
Water from the cooling tower system was discharged to the Kahouri Stream on one 
occasion, in June 2010. At this time, the SPP operations pit had not been completed, 
nor had the stormwater connection to the TCC plant. A volume of less than 100 m³, 
comprising Patea River water that had been used for fire prevention, and 
accumulated rain water without any added treatment chemicals, was flushed from 
the system pipework. The discharge occurred via the interceptor pit, after chemical 
testing and consultation with Council.  
 
Particular attention was given during inspections to control of sediment in 
stormwater run-off and from dewatering of foundations and trenches, which was 
accomplished by several methods, including use of two existing on-site oil 
separators, placement of silt fences, hay bales and sand bags, and soakage to ground 
in areas with rubble substrate. A temporary truckwash was set up during concrete 
pouring, with an interceptor for solids separation and soakage of washwater to 
ground. 
 
Portable toilets served the construction area, with disposal off site. Sewage from the 
administration buildings was directed to the sand-filter treatment plant that was 
designed for construction of the old station, and is now part of the adjacent 
switchyard site owned by Transpower Limited, and which discharges to Kahouri 
Stream under consent 1211-3. A new sewage treatment and soakaway system was 
installed on the peaker plant site in June 2009 to provide for the plant during 
operation. (Certificate of compliance 7498-0) 
 
Overall, management of the construction activities to control environmental effects 
was found to be of a high standard. 
 

2.1.3 Results of abstraction monitoring 

Abstractions are regulated by consent 4455. Contact Energy Limited also holds 
consent 5847 relating to water abstraction for the proposed power station. Contact 
Energy Limited operates a continuous monitoring system to measure the abstraction 
rate at two points, at the river intake and at the inlet to the raw water pond. The 
record is based on 5-minute average flows, rather than instantaneous values, to 
avoid short-term ‘spikes’ that are caused when the pumps are reversed into 
backwash mode or are restarted, giving rise to transient water surges in the pipelines 
which may represent breaches of the abstraction consent. Data are forwarded to the 
Council on a monthly basis for audit. 
 
The consent limit is 225 litres/second (L/s) when river flows at Skinner Road are 
above 765 L/s, ramping down to 150 L/s when river flows at Skinner Road are at or 
below 690 L/s.  
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The abstraction pumps are governed so that they cannot exceed a rate of 225 L/s. 
During the year under review, the maximum intake flow recorded was 152.6 L/s, 
with an average flow rate of 37.5 L/s.  The total volume abstracted was 1,176,052 m3. 
This was a decrease of 15%, or 560 m3/day, over the previous year’s abstraction 
volume, which can be attributed to the plant running less than last year. 
 

The abstraction consent requires the plant to reduce its abstraction to less than 150 
L/s when river flows drop below 690 L/s at Skinner Road. During the year in review 
the Patea River flow did not fall below 690 L/s.  
 

River flows measured at Skinner Road are shown in Figure 2. 
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Figure 2 Patea River flow at Skinner Road (m
3
/s), July 2009 – June 2010 

 

The data in Table 2 below on abstraction rates are as presented by Contact Energy to 
the Council.  
 

Table 2 Monthly abstraction data July 2009 to June 2010 

Month Ave L/s Max L/s 

July-09 55 76 

August-09 47 151 

September-09 21 86 

October-09 1.7 153 

November-09 35 83 

December-09 51 77 

January-10 44 74 

February-10 71 83 

March-10 43 139 

April-10 15 147 

May-10 25 140 

June-10 48 146 
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2.1.4 Results of discharge monitoring  

Consent 5848 covers the discharge of process waters (mainly blowdown water from 
the cooling system) to the Patea River. The Company continuously monitors pH, 
chlorine, temperature (effluent and receiving water), and flow. It also conducts 
twice-daily checking of the on-line monitoring devices, and daily sampling and 
analysis of ‘grab’ samples. The Council samples the discharge into the Patea River 
quarterly, splitting the samples with Contact Energy for inter-laboratory comparison. 
Sampling times are chosen by Council staff to cover the ‘worst case’ circumstances, 
relating to the daily dosing of cooling water with chlorine for biological control. The 
Council analyses the samples to determine compliance with consent conditions on 
effluent composition (pH and chlorine) and nutrient minimisation (phosphorus), to 
assess the amount of ammonia discharged (in relation to the receiving water limit), 
and to monitor for any change in general effluent quality parameters (conductivity, 
turbidity and suspended solids). 
 

2.1.4.1 Results of monitoring by Contact Energy  

The data in Table 3 are from the monthly summaries forwarded to the Council by 
Contact Energy relating to its monitoring of the Patea River discharge by continuous 
analysers and by testing of grab samples. 

 

Table 3 Monitoring by Contact Energy Limited July 2009 to June 2010 

Flow L/s pH Total Cl2 g/m3 Temp °C 
Month 

Min Max Avg Min Max Avg Min Max Avg Min Max Avg 

Jul-09 0 15.4 8.3 6.8 7.7 7.1 0.00 0.06 0.00 11.7 25.6 18.4 

Aug-09 0 20.4 7.2 6.7 8.5 6.8 0.00 0.05 0.00 15.1 22.5 19.0 

Sep-09 0 22.1 4.0 6.1 8.9 7.0 0.00 0.05 0.00 12.8 21.7 18.4 

Oct-09 0 25.3 2.1 6.6 8.4 7.0 0.00 0.87 0.00 11.6 20.8 15.4 

Nov-09 0 26.6 5.2 6.3 8.6 7.0 0.00 1.03 0.00 15.1 25.2 21.1 

Dec-09 0 15.2 7.4 6.7 8.2 7.0 0.00 0.12 0.01 19.6 26.7 23.6 

Jan-10 0 21.1 6.9 6.2 9.0 7.1 0.00 0.23 0.01 19.1 27.1 23.2 

Feb-10 0 21.6 12.1 6.3 8.9 7.0 0.00 0.17 0.01 21.9 27.9 25.1 

Mar-10 0 27.2 7.3 5.8 8.2 7.0 0.00 0.79 0.01 17.5 26.5 23.3 

Apr-10 0 26.8 0.7 5.4 9.6 7.1 0.00 1.03 0.03 14.6 20.5 16.7 

May-10 0 31.9 5.0 6.4 8.5 7.0 0.00 0.08 0.00 11.3 20.1 15.5 

Jun-10 0 17.4 7.3 6.1 8.8 7.2 0.00 0.91 0.00 15.3 20.9 18.0 

Limit 78 6.0 9.0   6.0-9.0 0.05  

 
Flow 
The discharge flow remained within the consent limit of 78 L/s for the year. The 
average discharge flow was 6.1 L/s, a decrease of 0.6 L/s from the previous year 
brought about by the plant running less often. The maximum recorded discharge 
flow was 31.9 L/s. The total volume of wastewater discharged for the year was 
192,321 m3. 
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pH 
For the continuous pH analyser, the average value recorded during the year was 7.1. 
The minimum pH was 5.4, and the maximum 9.6. However, these extreme values 
were recorded when there was no or minimal discharge. 
 
Each time the continuous pH monitor reading exceeds the consent range limit, the 
wastewater discharge valve automatically closes immediately (within one minute), 
ensuring discharge of off-specification wastewater to the river does not occur. The 
limits of when the discharge valve closes are set so that the valve activates outside 
the pH range 6.1 to 8.9. The pH excursions that were recorded were reported to 
relate to low sample flow, instrument maintenance or testing of the valve closure 
system, or to have occurred during the short period while the valve closes in 
response to a pH range excursion. 
 
A total of 264 laboratory pH tests were made, all of which gave results that were 
within the consent range limit of 6.0 to 9.0. The average value was 7.2, with a 
minimum of 6.0 and a maximum of 8.1. 
 
Chlorine 
The average value for chlorine as tested (on 264 occasions) by the Contact Energy 
laboratory was 0.01 mg/kg. The maximum value was 0.12 mg/kg, on 26 April 2010, 
when the discharge valve was closed. In comparison, the continuous monitor 
reading often exceeded the total residual chlorine limit of 0.05 mg/kg, with a 
maximum of 1.03 mg/kg. This discrepancy is ascribed to periods of low sample level 
in the analyser, instrument calibrations, or actual high values. The wastewater 
discharge valve was shut whenever the limit was exceeded; therefore compliance 
with consent conditions was achieved. 
 
Temperature 
The river temperature during the year remained below 25˚C, allowing for continuous 
discharge. River temperature differentials remained within consent limits 
throughout the year. The maximum temperature differential recorded was 0.61˚C. 
 

2.1.4.2 Results of Council monitoring 

The results of Council monitoring are presented in Table 4. Also presented are the 
corresponding results from continuous effluent monitoring by Contact Energy, and 
of grab samples taken by Contact Energy for inter-laboratory comparison. No 
stormwater sampling took place owing to the infrequent nature of stormwater 
discharges to the Kahouri Stream.  
 
Compliance monitoring 
Consent 5848 places limits on the pH range and the total residual chlorine 
concentration in the effluent. On the basis of laboratory test results, compliance with 
consent conditions on pH and total residual chlorine in the effluent was achieved. 
 
Comparison exercises 
Comparisons are carried out between the Council and the Contact Energy 
laboratories on pH and free residual and total chlorine. The continuous temperature 
meter was checked with a field meter. Overall there was a good agreement on 
monitoring results.  
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Table 4 Results of effluent monitoring by Taranaki Regional Council, compared to Contact Energy Limited results for temperature, pH and chlorine 

 
*  No result 
 
 
Free = free chlorine   Total CI = total chlorine  Cond = conductivity at 20C 
DRP = dissolved reactive phosphorus Amm = ammonia   Oil = oil and grease 
SS = suspended solids  C = temperature   Turb = turbidity 

 
 

 
 

Temp ˚ C pH Free Cl g g/m3 Total Cl g g/m3 

Date 
Time 
NZST 

Flow 
L/s 

TRC 
TCC 

Meter 
TRC TCC Lab TCC Meter TRC TCC Lab TRC TCC Lab TCC Meter 

Condy 
 

mS/m 

Turbidity 
 

NTU 

SS 
 

 g/m3 

Oil 
 

g/m3 

Amm 
 

g/m3 

 
DRP 

 
g/m3 

 

18-Dec-09 0925 7.3 22.5 23.3 6.9 6.9 6.9 <0.01 <0.01 <0.01 0.01 0.01 108 4.6 6 <0.5 0.072 0.097 

24-Feb-10 0945 18.7 25.1 25.1 6.8 6.9 6.8 <0.01 <0.01 <0.01 0.03 0.05 83 4.6 4 <0.5 0.089 0.217 

30-Jun-10 1020 8.8 18.7 18.1 6.8 6.9 6.8 <0.01 <0.01 <0.01 <0.01 <0.01 110 5.6 5 <0.5 * * 

Limit  78   6.0 - 9.0   0.05       
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2.1.5 Results of receiving environment monitoring 

2.1.5.1 Biomonitoring  

Biomonitoring was conducted in the Patea River on 6 November 2009 and 2 
February 2010. The full reports are given in Appendix II. These surveys relate to the 
exercise of consent 5848. The consent allows the discharge of cooling water into the 
Patea River approximately 1km upstream of its confluence with the Kahouri Stream. 
The discharge may be elevated in temperature and may contain nutrients and other 
contaminants. Condition 7 (v) and (vi) of consent 5848 specify that, beyond the 
mixing zone, the discharge shall not cause any significant adverse effects on aquatic 
life, habitats, or ecology nor any undesirable biological growths. 
 
The Council’s standard ‘kick-sampling’ technique was used at five established sites 
to collect streambed macroinvertebrates from the Patea River. Three of the sites are 
in the immediate vicinity of the discharge point, the other two further downstream 
below the abstraction point. Samples were processed to provide number of taxa 
(richness), MCI and SQMCIs scores, and EPT taxa for each site. 
 
The MCI is a measure of the overall sensitivity of the macroinvertebrate community 
to the effects of organic pollution in stony streams. It is based on the 
presence/absence of taxa with varying degrees of sensitivity to environmental 
conditions. The SQMCIs takes into account taxa abundance as well as sensitivity to 
pollution, and may reveal more subtle changes in communities. It may be the more 
appropriate index if non-organic impacts are occurring. 
 
Significant differences in either MCI or the SQMCIs between sites indicate the degree 
of adverse effects (if any) of the discharge being monitored. 
 
The conclusions of the two surveys are presented below. 
 
The spring macroinvertebrate survey was undertaken following a brief period of 
power  station cooling water discharge, while the summer survey was undertaken 
during a period of discharge. Both surveys indicated that these discharges of treated 
cooling water from the Stratford Power Station site had not had any detrimental 
effect on the macroinvertebrate communities of the river. No significant changes in 
the macroinvertebrate communities were recorded between the upstream ‘control’ 
site and site immediately downstream of the discharge. Rather, changes were more 
subtle involving presence/absence of a few ‘sensitive’ taxa rarities. 
 
The macroinvertebrate communities in the reach of the Patea River adjacent to the 
discharge contained moderate to high proportions of ‘sensitive’ taxa at all sites 
whereas the communities were generally dominated numerically by ‘sensitive’ taxa 
during the spring survey and ‘tolerant’ taxa during the summer survey showing 
some effect from the impact of the major point source discharge (Stratford oxidation 
ponds’ system) some 3.5 km upstream. Taxonomic richness (number of taxa) tended 
to have decreased slightly in the spring survey compared to the previous summer 
2009 survey, then increased during the summer survey. 
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MCI and SQMCIS scores during both spring and summer surveys indicated that the 
stream communities were of ‘good’ to ‘fair’ health. The spring survey values were 
slightly above the condition predicted for similar Taranaki ringplain rivers, and 
reflected the improved conditions following a period of cooler spring, higher flow 
conditions. While the summer results were slightly below the typical condition 
predicted for similar Taranaki ringplain rivers, and reflected some impacts of a 
lengthy period of low flow conditions. 

 
Biomonitoring at three sites further downstream in the Patea River, for the 
establishment of baseline conditions in relation to consented power station 
expansion, found similar conditions to those monitored in the vicinity of the cooling 
water discharge with the exception of a small increase in the number of characteristic 
(dominant) ‘tolerant’ taxa in spring, and a small decrease in the proportion of 
characteristic (dominant) ‘sensitive’ taxa at the furthest downstream sites in summer. 
No significant changes in proportions of  ‘tolerant’ taxa numbers were recorded in 
this reach, while MCI scores were near historical median values during both surveys.  
 
Biannual biomonitoring surveys will continue to form a component of future 
monitoring programmes associated with consents granted to Contact Energy Ltd’s 
combined cycle power station and will be integrated into other existing consents and 
state of the environment monitoring programmes. They will also provide baseline 
information for the assessment of future effects of increased abstraction and cooling 
water discharge in the mid reaches of the Patea River with the consented expansion 
of the Stratford Power Station. 
 

2.1.5.2 Physicochemical monitoring by Council 

Council Officers collected water quality samples from the Patea River on three 
occasions during the year at sites above the discharge point for the cooling and 
process wastewaters and at the boundary of the mixing zone 75 metres downstream. 
Flow in the river at the recording station downstream at Skinner Road is included for 
assessment of relative effects of the power station effluent. The Kahouri Stream, a 
major tributary, joins the river between the discharge point and the recorder station. 
 
The discharge of power plant effluent had negligible effect on the river in terms of 
physical appearance, nutrient concentration, pH and temperature.  
 
Turbidity and suspended solids levels remained relatively constant. 
 
The concentration of nutrients, in terms of ammonia and dissolved reactive 
phosphorus (DRP), was governed largely by the discharge from Stratford oxidation 
ponds upstream. Ammonia concentration differed little between the two monitoring 
sites and was below levels allowed by consent conditions. 
 
The temperature increase measured in the river was between 0.1 and 0.3˚C, at times 
of normal effluent discharge rate. 
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Table 5 Patea River monitoring

Parameter Units Site 18-Dec-09 24-Feb-10 30-Jun-10

U 1010 0955 1045
Time NZST

D 1030 1010 1100

Skinner Rd 3666 876 6977
Flow L/s

Discharge 7.3 18.7 8.8

U 13.8 17.2 9.5
Temperature ˚C

D 13.9 17.5 9.7

U 9.6 10.3 8.6
Conductivity at 20˚C mS/m

D 10.4 14.5 9.0

U 7.8 8.1 7.4
pH pH

D 7.7 7.9 7.4

U 0.092 0.031 *
Ammonia g/m3 N

D 0.093 0.031 *

U 0.0017 0.0015 *
Unionised ammonia g/m3 NH3

D 0.0014 0.0010 *

U 0.073 0.152 *Dissolved reactive 
phosphorus

g/m3 P
D 0.076 0.149 *

U 3 <2 <2
Suspended solids g/m3

D 2 <2 3

U 2.1 2.6 1.5
Turbidity NTU

D 2.2 2.6 1.5

U = upstream of discharge point (Site Code PAT000356)
D = downstream of discharge point (Site Code PAT000357)

2.1.5.3 Temperature monitoring by Contact Energy 

The river temperature remained below 25˚C throughout the year, allowing for 
continuous discharge. The maximum river temperature recorded for the downstream 
monitoring site was 20.9˚C at 1700 NZDT on 18 February 2010. The upstream 
temperature recorder recorded a maximum reading of 20.8˚C a few minutes earlier.

The average temperature increase caused by the plant discharge was 0.08˚C. The 
highest temperature differential was 0.61˚C, recorded on 19 March 2010. The average 
plant discharge rate was 6.1 l/s and the median flow rate of the Patea River at 
Skinner Road was 3,370 l/s.

2.2 Air

2.2.1 Inspections

Inspections in relation to emissions to air comprise assessment of the visual effect of 
discharges from the power station site, particularly the cooling tower, and a visit to 
the control room to view and discuss air monitoring results. The equipment in the air 
monitoring shed is also included.

Inspections took place on 7 October and 18 December 2009, and 24 February and 30 
June 2010.
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Compliance with condition 16 of consent 4454, in respect of non-production of a 
visible plume from the evaporative cooling system except under certain 
meteorological conditions was complied with at the time of each inspection. 
 
Staff of Contact Energy Limited were found to have a good knowledge of the 
environmental aspects of running the plant, and to have proper training in dealing 
with contingency events that have potential for causing adverse environmental 
effects. 
 

2.2.2 Results of discharge monitoring 

The station has provided to Council a monthly summary of its emissions monitoring 
data. The report covers the average, minimum and maximum concentrations of 
nitrogen oxides (NOx), oxygen (O2), carbon monoxide (CO) and carbon dioxide 
(CO2). The results are summarised in Table 6 below. 
 
It is noted that the emissions monitor was found to be faulty in April 2009, leading to 
some false high values for NOx and CO emissions during the period of May and June 
2009.  The meter was sent away for repair in Switzerland during June. However, on 
its return it was still faulty and had to be returned again in July 2009. Monitoring of 
emissions resumed from 9 September 2009. 
 
Total emissions of CO2 for the year were 620,875 tonnes, a decrease of 171,125 tonnes 
or 22% from the previous year.  
 
The limit imposed by consent 4454-1 on NOx mass discharge rate (430 kg/h) was 
complied with throughout the year.  
 
The maximum period of 30 minutes allowed for NOx concentration in stack 
emissions to be above 50 ppm (volumetric basis) during start-up or shut-down of the 
gas turbine was exceeded on several occasions before 9 February 2010, when the 
maximum period allowed during start-up was increased to 240 minutes by a change 
of consent. This change brought consent 4454-1 for TCC1 into line with the more 
recent consent 5846-1 for the yet-to-be-built TCC2. Compliance with the (new) time 
constraint on elevated NOx concentration during turbine start-up was achieved for 
the remainder of the review period.  
 
In December 2009 and January 2010, gas composition issues associated with supply 
from the new Kupe Production Station led to the plant being run intermittently at 
low load (≤20 MW), and consequent emissions of high NOx content gas, above 50 
ppm, for short periods. This is addressed further in section 2.3. 
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Table 6 Air monitoring results 

Average Maximum Annual total 
Parameter Unit 

01- 
02 

 02- 
03 

03- 
04 

04- 
05 

05- 
06 

06- 
07 

07- 
08 

08- 
09 

09- 
10 

01- 
02 

 02- 
03 

03- 
04 

04- 
05 

05- 
06 

06- 
07 

07- 
08 

08- 
09 

09-10 
01- 
02 

02-03 
03- 
04 

04- 
05 

05- 
06 

06- 
07 

07- 
08 

08- 
09 

09-10

ppm 8.7 9.3 7.7 7.5 9.3 7.5 7.4 6.1 7.4 80 80 80 80 80 80 80 80 81          

kg/h 32 33 24 20 35 26 26 23 23 155 171 146 277 317 346 359 298 277          NOx 

tonnes                   283 287 214 178 304 232 230 214* 204* 

Oxygen % 11 11 11 11 12 10 10 10 7.4 21 21 21 21 21 21  22 21          

t/h 111 103 81 71 122 91 91 91 71 145 147 154  161 306 189 167 171          Carbon 
dioxide Mtonnes                   0.969 0.911 0.718 0.627 1.106 0.801 0.801 0.792 0.621

Carbon 
monoxide 

ppm 12 22 50 88 4 20 32 56 51 412 403 403 403 401 412 402 401 401          

Consent 
limits for 
NOx 

ppm 
kg/h 

 
50 
430 

 

 

 
*NOx mass discharge rate for May and June 2009 estimated on basis of CO2 emission data, while emissions monitor faulty. NOx data for August, and parts of July and September 2009 not collected, while monitor 
repaired. 

 
 
 
 
 
 
 
 
 



 

 

31 

2.2.3 Reviews and audits 

Under condition 8 of consent 4454, Contact Energy was required to provide the 
Council with a report within two years and four years of commissioning the plant 
and then at six yearly intervals that reviewed technological advances in reducing or 
mitigating plant emissions, providing a site emissions inventory, describing the 
energy efficiency of the plant and covering other matters relating to mitigation or 
emissions reduction. 
 
The first report was received by the Council in the 1999-2000 monitoring year and the 
second in the 2001-2002 year. A summary of each report is provided in the annual 
monitoring report for each year. 
 
The next such report was due by 1 February 2008, however this was not received 
until August 2009. The report is attached as Appendix IV. The main points of the 
report are summarised below.  
 
Technological advances 

The plant already incorporates many of the features of the latest technology, such as 
EV burners and sequential combustion.  The most notable advances in the mitigation 
of carbon dioxide emissions relate to alternative electricity generation, however most 
of these are not economically competitive with current technology at the Stratford 
plant.   
 
Energy efficiency improvements 

Refurbishment of the main turbine and a compressor blade in early 2008 resulted in 
an output increase of 24MW and an efficiency improvement of 0.76%. 
 

2.3 Register of incidents 

The Taranaki Regional Council operates and maintains a register of all complaints or 
reported and discovered excursions from acceptable limits and practices, including 
non-compliance with consents, which may damage the environment. The 
Unauthorised Incident Register (UIR) includes events where the company concerned 
has itself notified the Council. The register contains details of any investigation and 
corrective action taken. 
 
Incidents may be alleged to be associated with a particular site. If there is an issue of 
legal liability, the Council must be able to prove by investigation that the identified 
company is indeed the source of the incident (or that the allegation cannot be 
proven). 
 
In the 2009-2010 year, there was one incident recorded by the Council that was 
associated with Contact Energy Limited. 
 
On 25 January 2010, Contact Energy notified the Council of a breach of the NOx 

concentration limit for emissions to air from the combined cycle plant under consent 
4454-1. The limit of 50 ppm (volumetric) was being breached (>80 ppm) because 
power generation had to be reduced drastically, and thus combustion efficiency 
decreased, in order to protect the burners while receiving off-specification (high C2+ 
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content) supply gas from Kupe Production Station. The breaches occurred 
intermittently over one month, until 29 January 2010, for a total period of about 72 
hours and a maximum continuous period of 20 hours. The NOx mass discharge limit, 
of 430 kg/h, was not breached at any time. No adverse effect on the environment 
resulted. 
 
Council was kept fully informed of the situation, and a detailed written report was 
provided by the Company. The problem resulted directly from the introduction of 
gas from the new Kupe Production Station to the distribution system, and from the 
New Zealand specification for reticulated natural gas being less stringent than that 
for the gas turbine. This was addressed initially by adjusting the Maui/Kupe gas 
mixture. Improvement occurred following the commissioning of further gas 
processing equipment at Kupe Production Station (CO2 stripping and LPG 
separation). In the longer term, the Company commenced investigations with the 
turbine supplier about safely using higher C2+ level gas. 
 
The report was accepted by Council and no further action taken. 
 
 
On another occasion, a potential breach of condition was notified by the Company, in 
relation to the discharge of stormwater to Kahouri Stream under consent 4459-1.  
 
On 26 February 2010, Contact Energy advised the Council that the level of suspended 
solids measured in the stormwater pond prior to discharge to Kahouri Stream the 
previous day, at 128 g/m³, may have caused the consent limit of 100 g/m³ to have 
been breached. Silt from installation of raw water supply lines for the SPP had been 
flushed by heavy rain (59 mm in 6 hours at Stratford) into the pond, which 
subsequently overflowed to the stream. Given that the effect on the receiving water 
while in fresh would have been negligible, that the duration of discharge was short, 
and that the suspended solids measurement had not been made on the discharge 
itself, no further action was taken. 
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3. Discussion 

3.1 Discussion of plant performance 

In respect of the existing Taranaki Combined Cycle Plant, Contact Energy provided 
regular documentation on plant performance. All documentation was reviewed by 
the Council and found to be satisfactory, meeting consent requirements. 
 
Continuous emission monitoring by Contact Energy has demonstrated compliance 
with the air discharge permit, with the exception of nitrogen oxides concentration 
during plant start-up and for short periods when the plant was run at low rate 
because feed gas contained unexpectedly high C2+ levels. Otherwise, the monitoring 
showed a high level of performance in terms of low concentrations of various 
contaminants in the plant emissions.  
 
A change of consent was granted in February 2010 to allow a longer period of 
elevated nitrogen oxides concentration during start-up, but no change in mass 
discharge rate. The issue of high C2+ feed gas is being addressed with both the gas 
supplier and the turbine manufacturer. There is a large financial incentive for 
Contact Energy to resolve this issue, in relation to protection of generator and to loss 
of revenue. 
 
Continuous monitoring by Contact Energy of water abstraction from the Patea River 
shows compliance with consent conditions throughout the year. 
 
Monitoring of plant effluent, comprising mainly cooling water, was carried out 
largely by the Contact Energy, with quarterly checks by the Council. There was high 
compliance with conditions on the discharge permit. 
 
Contact Energy Limited produced an annual report to the Council on the twelfth 
year of operation of the power station (Appendix III). The report is satisfactory. 
 
In respect of activities during construction of the new open-cycle Stratford Peaker 
Plant, on-site management was undertaken in a satisfactory manner. Continual 
liaison between Contact Energy and the Council has contributed to this performance. 
 
The effluent disposal management plan was revised in December 2009 to cover the 
SPP effluent. The plan was satisfactory. 
 

3.2 Environmental effects of exercise of water consents 

The environmental effects in the Patea River system of discharges from the combined 
cycle power station were monitored through chemical analysis and biological survey 
of the Patea River above and below the plant effluent discharge point on East Road, 
and by biological survey of the Kahouri Stream above and below the stormwater 
discharge point beside the plant. Permanent temperature monitors are established in 
the Patea River immediately upstream of the effluent diffuser and at the mixing zone 
boundary 75 metres downstream. 
 
Chemical testing conducted on samples taken from the Patea River above and below 
the discharge point under relatively low flow conditions indicated that the discharge 
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had little effect on receiving water quality. There was negligible change in pH, 
suspended solids, turbidity, or nutrients. It is noted that the concentration of 
nutrients upstream is somewhat elevated as the result of the discharge from Stratford 
municipal oxidation ponds. 
 
Temperature increase is usually the most important environmental effect associated 
with thermal power stations. The maximum temperature increase recorded by 
Contact Energy was 0.61˚C, at a flow of 836 litres/second at Skinner Road. 
 
Biological surveys carried out in the Patea River in November 2009 and February 
2010 showed slightly lower MCI scores than expected, indicative of some water 
quality enrichment and/or poorer physical habitat in the mid-Patea River reaches, 
particularly below Skinner Rd. This is considered to be a result of factors such as low 
river flows and increased temperature, along with the effects of the municipal 
oxidation ponds system discharge to the river 3km upstream, rather than as a result 
of the discharge of power station effluent. The effluent diffuser on the riverbed has 
been designed to allow fish passage. 
 

3.3 Environmental effects of exercise of air discharge permit 

3.3.1 Neighbourhood effects 

Monitoring in previous years around the station of dust, plume, and nitrogen oxide 
levels has confirmed there are no local issues arising from aerial emissions. The 
monitoring programme in the year under review reflected this, with the main 
emphasis being on ongoing inspections to confirm the status quo, and on auditing 
the Company’s own emissions monitoring data. 
 
All emissions complied with the resource consent conditions, with the exception of 
elevated nitrogen oxides level at plant start-up for longer than allowed (minutes) and 
when generation rate was lowered drastically to cope with high C2+ feed gas 
(hours). Given the short duration of these periods no adverse effect would have 
occurred. 
 

3.3.2 Global effects 

Total emissions of carbon dioxide for the year were 620,875 tonnes. As described 
earlier, under alterations to consent 4454, Contact Energy is no longer required to 
provide a yearly carbon dioxide emissions report. 
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3.4 Evaluation of performance 

A tabular summary of the Company’s compliance record for consents that were 
exercised during the year under review is set out in Table 7 to Table 22 below.  
 

Table 7 Summary of performance for Consent 3939-2 - to discharge stormwater into the Kahouri 
Stream from Stratford Peaker Plant 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1. Effects not to be present below 
mixing zone 

Site inspections Yes 

2. Limits on contaminant levels in 
discharge 

Samples collected by Contact Energy  Yes 

3. Discharge to be undertaken in 
accordance with application 

Site inspections Yes 

4. Optional review of consent Review option not exercised.  N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

 
Table 8 Summary of performance for Consent 4454-1 to discharge emissions to air 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

4.   Adopt best practicable option 
(BPO) 

Site inspections - checking that standard operating procedures to 
achieve compliance with conditions are followed 

Yes 

5.   Outline BPO measures at time of 
commissioning 

Report provided in 1998, as required N/A 

6.   Option to review BPO measures No review sought by Council N/A 

7.   Consulting over significant 
proposed changes 

Liaison during visits. No significant changes undertaken during year N/A 

8.   Provision of reports on specific 
monitoring/investigations 

Third report received August 2009 Yes 

9.   Limit on ambient carbon 
monoxide 

Not monitored beyond boundary, as continuous CO emission monitoring 
by Contact Energy gave low results 

N/A 

10.  Limit on ambient nitrogen oxides 
Not monitored, as emissions monitored continuously by Contact Energy, 
and previous ambient monitoring by Council, gave low results 

N/A 

11.  Limit on other emissions at 
boundary 

Not monitored, as emissions monitoring by Contact Energy and 
dispersion modelling demonstrated no need 

N/A 

12.  Limits on nitrogen oxides outside 
start-up or shut-down periods 

Continuous monitoring by 
Contact Energy and 
monthly report to Council.  

No. Concentration limit breached during start-ups until consent 
changed Feb 10, and when generation rate reduced to cope with 
high C2+ feed gas. Refer sections 2.2.2 and 2.3.No effect. 

13.  Limit on nitrogen oxides mass 
discharge rate 

Continuous monitoring by Contact Energy and monthly report to Council Yes 

14. Stack height Inspection by Council Yes 



 

 

36 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

15. Ecological effects Inspection by Council and observation of vegetation Yes 

16. Visibility of cooling system plume Inspection and observation by Council and Contact Energy  Yes 

17. Cooling system drift Inspection and observation by Council Yes 

18. Optional review of consent Review option not exercised.  N/A 

19. Lapse of consent Consent was exercised N/A 

Overall assessment of consent compliance and environment performance in respect of this consent 
Improvement 

required  

N/A = not applicable 
 
Table 9 Summary of performance for Consent 4455-1 - to take water from the Patea River 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Measurement of abstraction rate Continuous flow metering by Contact Energy and monthly report Yes 

2.   Limit on maximum abstraction 
rate 

Continuous flow metering by Contact Energy and monthly report 
to Council 

Yes 

3.   Limit on abstraction rate during 
low river flows 

Continuous flow metering by Contact Energy and monthly report 
to Council 

Yes 

4.   Limit on abstraction rate during 
very low river flows 

Continuous flow metering by Contact Energy and monthly report 
to Council 

Yes 

5.   Optional review of consent Review option not exercised.  N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 

 

Table 10 Summary of performance for Consent 4456-1 – intake structure 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1. Notification of works No  maintenance undertaken N/A 

2.   Construction and maintenance in 
accordance with documentation 

 N/A 

3.   Adopt BPO to prevent or 
minimise adverse effects 

 N/A 

4.   Riverbed disturbance and 
reinstatement 

 N/A 

5.   Removal of structure when no 
longer required 

 N/A 

6.   Timing of works  N/A 
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   Condition requirement Means of monitoring during period under review
Compliance 
achieved?

7.   Optional review provision Review option not exercised. N/A

Overall assessment of consent compliance and environment performance in respect of this consent High

N/A = not applicable

Table 11 Summary of performance for Consent 4458-1 – discharge structure

   Condition requirement Means of monitoring during period under review
Compliance 
achieved?

1.   Provision of design plans Plans received by Council and approved in 1996 Yes

2.  Construction and maintenance in 
accordance with documentation

N/A

3.   Passage of fish not to be 
obstructed

No monitoring during review period. Trout monitoring survey in 
January 2004 did not show any effect

N/A

4.   Notification prior to and after 
maintenance

No maintenance during period under review N/A

5.   Timing of works No maintenance during period under review N/A

6.   Adopt best practicable option to 
prevent or minimise adverse 
effects

Liaison with Contact Energy and inspection of diffuser Yes

7.   Riverbed disturbance and 
reinstatement

N/A

8.   Removal of structure when no 
longer required

N/A

9.   Optional review provision re 
environmental effects

Review option not exercised N/A

Overall assessment of consent compliance and environment performance in respect of this consent High

N/A = not applicable

Table 12 Summary of performance for Consent 4459-1 - to discharge stormwater

   Condition requirement Means of monitoring during period under review
Compliance 
achieved?

1.   Provision of plans prior to 
completion of construction

Plans received by Council Yes

2.   Concentration limits upon 
potential contaminants in 
discharge

Not monitored by Council as infrequent.
Monitored by Contact Energy.

One potential breach of suspended solids 
limit reported, no effect

3.   Provision of contingency plan
Plan received by Council and approved 1996. Most recent update 
11 December 2008 approved by Council. No revision required

Yes

4.   Controls on effect of discharge in 
receiving water

Inspection and biological monitoring by Council Yes

5.   Optional review provision re 
environmental effects

Review option not exercised N/A

Overall assessment of consent compliance and environment performance in respect of this consent Good

N/A = not applicable
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Table 13 Summary of performance for Consent 4460-1 – stormwater structure 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Provision of plans  Plans received by Council and approved Yes 

2.   Construction and maintenance in 
accordance with documentation 

Site inspection by Council Yes 

3.   Passage of fish not to be 
obstructed 

No monitoring during review period, as design of structure 
satisfactory 

N/A 

4.   Notification prior to and after 
maintenance 

Notification received  Yes 

5.   Timing of works Inspections Yes 

6.   Adopt best practicable option to 
prevent or minimise adverse 
effects 

Inspections Yes 

7.   Riverbed disturbance and 
reinstatement 

Inspections Yes 

8.   Removal of structure when no 
longer required 

 N/A 

9.   Optional review provision re 
environmental effects 

Review option not exercised N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 
 

Table 14 Summary of performance for Consent 4461-1 – utility structures 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Provision of plans  Plans received by Council and approved Yes 

2.   Construction and maintenance in 
accordance with documentation 

Site inspection by Council Yes 

3.   Passage of fish not to be 
obstructed 

No monitoring during review period, as design of structure 
satisfactory 

N/A 

4.   Notification prior to and after 
maintenance 

 N/A 

5.   Timing of works  N/A 

6.   Adopt best practicable option to 
prevent or minimise adverse 
effects 

 N/A 

7.   Riverbed disturbance and 
reinstatement 

 N/A 

8.   Removal of structure when no 
longer required 

 N/A 

9.   Optional review provision re 
environmental effects 

Review option not exercised N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 
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Table 15 Summary of performance for Consent 4462-1 - structures for water transmission 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Provision of design plans Plans received by Council and approved in 1996 N/A 

2.   Construction and maintenance in 
accordance with documentation 

Site inspection by Council Yes 

3.   Passage of fish not to be 
obstructed 

No monitoring during review period, as design of structure 
satisfactory 

N/A 

4.   Notification prior to and after 
maintenance 

 N/A 

5.   Timing of works  N/A 

6.   Adopt best practicable option to 
prevent or minimise adverse 
effects 

 N/A 

7.   Riverbed disturbance and 
reinstatement 

 N/A 

8.   Removal of structure when no 
longer required 

 N/A 

9.   Optional review provision re 
environmental effects 

Review option not exercised N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 

 

Table 16 Summary of performance for Consent 4804-1 - electricity transmission structures 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Provision of design plans Plans received by Council and approved in 1996 Yes 

2.   Construction and maintenance in 
accordance with documentation 

Site inspection by Council Yes 

3.   Notification prior to and after 
maintenance 

No monitoring during review period, as design of structure 
satisfactory 

N/A 

4.   Timing of works  N/A 

5.   Adopt best practicable option to 
prevent or minimise adverse 
effects 

 N/A 

6.   Riverbed disturbance and 
reinstatement 

 N/A 

7.   Removal of structure when no 
longer required 

 N/A 

8.   Optional review provision re 
environmental effects 

Review option not exercised N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 
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Table 17 Summary of performance for Consent 5063-1 - to discharge septic tank effluent to land 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Installation according to plan 
submitted 

Installation inspected by Council Yes 

2.   Prohibition on surface run-off Inspection by Council Yes 

3.   Optional review provision re 
environmental effects 

Review option not exercised N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 

 

Table 18 Summary of performance for Consent 5633-1 - to discharge sediment from water intake 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Discharge according to 
documentation submitted 

Inspection by Council Yes 

2.   Controls on effect of discharge in 
receiving water 

Inspection and biological monitoring by Council Yes 

3.   Optional review provision re 
environmental effects 

Review option not exercised N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 
 

Table 19 Summary of performance for Consent 5848-1 - to discharge used water 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Discharge in accordance with 
effluent disposal management 
plan    

Inspection by Council, and provision of annual report by Contact 
Energy  

Yes 

2.   Provision and revision of effluent 
disposal management plan 

Plan received by Council and approved 1996. Most recent update 
received  February 2010 approved by Council.  

Yes 

3.   Provision of details on proposed 
new water treatment chemicals 

Liaison with Contact Energy. Written notifications.  Yes 

4.   Provision of details on proposed 
new cleaning chemicals 

Liaison with Contact Energy. Written notifications. Yes 

5.   Optional review of consent on 
notification of new chemicals 

No review required N/A 

6.   Provision and maintenance of 
contingency plan 

Plant received by Council and approved. Most recent update 
February 2010 approved by Council 

Yes 

7.   Controls on effect of discharge in 
receiving water 

Inspection and biological monitoring by Council Yes 

8.   Passage of fish not to be 
obstructed 

No monitoring during review period. Trout monitoring survey in 
January 2004 did not show any effect 

Yes 

9.   Limit on river temperature increase 
Continuous monitoring and monthly reporting by Contact Energy, 
and measurement checks by Council 

Yes 

10.  Limit on maximum river 
temperature 

Continuous monitoring and monthly reporting by Contact Energy, 
and measurement checks by Council 

Yes 
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   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

11.  Consent holder to continuously 
monitor temperature and provide 
records 

Monthly reporting by Contact Energy Yes 

12.  Concentration limits upon 
potential contaminants in 
discharge 

Continuous monitoring and monthly reporting by Contact Energy, 
and measurement checks by Council 

Yes 

13.  Limit on ammonia in river Monitoring by Council Yes 

14.  Lapse of consent Consent was exercised N/A 

15.  Optional review provision re 
environmental effects 

Review option not exercised N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 
 

Table 20 Summary of performance for Consent 7249-1 - to erect a bridge for vehicle access over 
the Kahouri Stream 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Exercise of consent in accordance 
with application    

Site inspections Yes 

2.   Provision of bridge plans prior to 
construction 

Not received. No 

3.   Notification prior to exercise of 
consent 

Notification received 15 February 2010 Yes 

4.   Minimisation of sediment in stream Site inspections Yes 

5.   Area and volume of disturbance to 
be minimised 

Site inspections Yes 

6.   Structure removed and area 
reinstated if no longer required 

 N/A 

7.  Lapse of consent  N/A 

8.  Optional review provision re 
environmental effects 

Not scheduled for consideration during year under review.  N/A 

Overall assessment of consent compliance and environment performance in respect of this consent Good 

N/A = not applicable 

 

Table 21 Summary of performance for Consent 7250-1 - to erect a bridge for utilities over the 
Kahouri Stream 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Exercise of consent in accordance 
with application    

Site inspections Yes 

2.   Provision of bridge plans prior to 
construction 

Not received. Yes 
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   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

3.   Notification prior to exercise of 
consent 

Notification received 15 February 2010 Yes 

4.   Minimisation of sediment in stream Site inspections Yes 

5.   Area and volume of disturbance to 
be minimised 

Site inspections Yes 

6.   Structure removed and area 
reinstated if no longer required 

 N/A 

7.  Lapse of consent  N/A 

8.  Optional review provision re 
environmental effects 

Review option not exercised N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 

 

Table 22 Summary of performance for Consent 7605-1 – stormwater structure TCC1 

   Condition requirement Means of monitoring during period under review 
Compliance 
achieved? 

1.   Exercise of consent in accordance 
with application    

Site inspections Yes 

2.   Notification prior to exercise of 
consent 

Notification received 16 March 2010 Yes 

3.   Area and volume of disturbance to 
be minimised 

Site inspections Yes 

4.   Minimisation of sediment in stream Site inspections Yes 

5.   Structure removed and area 
reinstated if no longer required 

 N/A 

6.  Lapse of consent  N/A 

7.  Optional review provision re 
environmental effects 

Not scheduled for consideration during year under review. Next 
consideration June 2016 

N/A 

Overall assessment of consent compliance and environment performance in respect of this consent High 

N/A = not applicable 

 
Overall, during the year, the Company demonstrated a high level of environmental 
performance and compliance with the resource consents.  
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3.5 Recommendations from the 2008-2009 Annual Report 

In the 2008-2009 Annual Report, it was recommended: 
 
1. THAT monitoring of water abstraction and discharges in relation to the Stratford 

Power Station of Contact Energy Limited in the 2009-2010 year continues at the 
same level as in 2008-2009.  

 
2. THAT monitoring of air emissions from the Stratford Power Station of Contact 

Energy Limited in the 2009-2010 year continues at the same level as in 2008-2009. 
 
3. THAT the option for review of each or any of the 24 resource consents that 

provide for the operation of the Stratford Power Station of Contact Energy 
Limited in June 2010 not be exercised, on the grounds that current conditions are 
adequate to deal with any potential adverse effects. 

 
These recommendations were implemented. 
 

3.6 Alterations to monitoring programmes for 2010-2011 

In designing and implementing the monitoring programmes for air/water 
discharges in the region, the Taranaki Regional Council had taken into account the 
extent of information made available by previous authorities, its relevance under the 
Resource Management Act, the obligations of the Act in terms of monitoring 
emissions/discharges and effects, and subsequently reporting to the regional 
community, the scope of assessments required at the time of renewal of permits, and 
the need to maintain a sound understanding of industrial processes within the 
Taranaki emitting to the atmosphere/discharging to the environment. 
 
In the case of Contact Energy, the programme for 2009-2010 was essentially 
unchanged from that for 2008-2009, which itself had been adapted by increasing 
inspection frequency to allow more intensive monitoring during the construction 
and commissioning of Stratford Peaker Plant. The Peaker Plant was scheduled to be 
completed in mid-2010, however there were delays. It is proposed that for 2010-2011, 
the monitoring programme for the Stratford Power Station continue at the same level 
as in 2009-2010, with the additional monthly inspections of the Peaker Plant site, 
until the Peaker Plant Project is completed. 
  
A recommendation to this effect is attached to this report. 
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4. Recommendations 

 
1. THAT monitoring of water abstraction and discharges in relation to the Stratford 

Power Station of Contact Energy Limited in the 2010-2011 year continue at the 
same level as in 2009-2010.  

 
2. THAT monitoring of air emissions from the Stratford Power Station of Contact 

Energy Limited in the 2010-2011 year continue at the same level as in 2009-2010. 
 

3. THAT monitoring of the Stratford Peaker Plant construction and commissioning 
through additional monthly inspection continue in the 2010-2011 year until the 
project is completed. 
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Glossary of common terms and abbreviations 

 
The following abbreviations and terms are used within the report: 
 
Biomonitoring  assessing the health of the environment using aquatic organisms 
BPO Best practicable option 
Condy Conductivity, an indication of the level of dissolved salts in a sample, 

usually measured at 20˚C and expressed in mS/m 
DRP dissolved reactive phosphorus 
fresh elevated flow in a stream, such as after heavy rainfall 
HHV higher heating value, the gross heat of combustion, expressed as 

kilojoules (of gas) per kilowatt-hour (of electricity) 
g/m3 grammes per cubic metre, and equivalent to milligrammes per litre 

(mg/L). In water, this is also equivalent to parts per million (ppm), but 
the same foes not apply to gaseous mixtures 

LHV lower heating value, the net heat of combustion, expressed as 
kilojoules (of gas) per kilowatt-hour (of electricity) 

l/s litres per second 
MCI macroinvertebrate community index; a numerical indication of the 

state of biological life in a stream that takes into account the sensitivity 
of the taxa present to organic pollution in stony habitats 

mS/m milliSiemens per metre 
mixing zone the zone below a discharge point where the discharge is not fully 

mixed with the receiving environment. For a stream, conventionally 
taken as a length equivalent to 7 times the width of the stream at the 
discharge point 

NH3 unionised ammonia, normally expressed in terms of the mass of 
nitrogen (N) 

NTU Nephelometric Turbudity Unit, a measure of the turbidity of water 
O&G oil and grease, defined as anything that will dissolve into a particular 

organic solvent (e.g. hexane). May include both animal material (fats) 
and mineral matter (hydrocarbons) 

pH a numerical system for measuring acidity in solutions, with 7 as 
neutral. Numbers lower than 7 are increasingly acidic and higher than 
7 are increasingly alkaline. The scale is logarithmic i.e. a change of 1 
represents a ten-fold change in strength. For example, a pH of 4 is ten 
times more acidic than pH of 5 

Physicochemical measurement of both physical properties (e.g. temperature, clarity, 
density) and chemical determinants (e.g. metals and nutrients) to 
characterise the state of an environment 

resource consent refer Section 98 of the RMA. Resource consents include land use 
consents (refer Sections 9 and 13 of the RMA), coastal permits 
(Sections 12, 14 and 15), water permits (Section 14) and discharge 
permits (Section 15) 

RMA Resource Management Act 1991 and subsequent amendments 
SGT Stratford gas turbine plant, commissioned in 1976 and 

decommissioned in 
SPP Stratford peaker plant, due to be brought on line in June 2010 
SS suspended solids 
TCC 1 Taranaki combined cycle 1 power plant, commissioned in 1998 
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TCC 2 Taranaki combined cycle 2 power plant, not constructed 
Temp   temperature, measure in ˚C (degrees Celsius) 
Turb  turbidity, expressed in NTU 
UI Unauthorised Incident 
UIR Unauthorised Incident Register – contains a list of events recorded by 

the Council on the basis that they may have the potential or actual 
environmental consequences that may represent a breach of a consent 
or provision in a Regional Plan 

 
 
For further information on analytical methods, contact the Council’s laboratory 
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To Job Manager, J Kitto 
From Scientific Officer, C R Fowles 
Document 701064 
Report No CF492 
Date December 2009 

 
 

Spring biomonitoring of the Patea River in relation to the discharge 
of cooling water and abstraction of water for Contact Energy Ltd’s 
combined cycle power stations, November 2009 
 

Introduction 

Biomonitoring forms a component of the consents compliance monitoring programme 
implemented by the TRC following the construction of the Taranaki Combined Cycle [TCC1] 
power station in 1998. This particular biological monitoring survey (the first of two biannual 
surveys for the 2009-2010 monitoring period) related primarily to consent 5848 which 
permits the discharge of cooling water into the Patea River approximately 1 km upstream of 
the river’s confluence with the Kahouri Stream, east of Stratford. 
 
Three sites were surveyed in the Patea River (see Section 2), two in the immediate vicinity of 
the outfall, as required by Special Condition 7 of the consent (relating to the ‘mixing zone’), 
and one (for reference purposes), at the Council’s State of the Environment (SEM) long-term 
trend detection site at Skinner Road, approximately 1.5 km further downstream. 
 
Consents granted in 2001 (5847 and 5850) for the future expansion of the power station 
[TCC2]  have required the establishment and monitoring of two further sites in the mid-
reaches of the Patea River between the site of the proposed additional water abstraction 
(Skinner Road) and the confluence with the Mangaehu River. These sites (Figure 1) at 
Hungers Road (9 km downstream of Skinner Road) and a further 13 km downstream 
(adjacent to Raupuha Road, below the Makuri Stream confluence) which initially were 
sampled as a component of the environmental effects assessment for the power station 
expansion (Stark and Young, 2001 and CF251), continue to provide baseline information in 
anticipation of this expansion. 
 
Biomonitoring of the TCC1 station stormwater discharges to the Kahouri Stream is also 
performed as a component of the Kahouri catchment monitoring programme and, together 
with biomonitoring of the Stratford municipal WWTP discharge to the Patea River, are 
reported separately. This present biomonitoring survey was performed on 6 November 2009 
in conjunction with the spring component of the SEM programme. 
 

Method 

The standard ‘400 ml kick sampling’ technique was used to collect streambed (benthic) 
macroinvertebrates and algae from five riffle sites in the Patea River on 6 November 2009. 
These sites were located as listed in Table 1 and illustrated in Figure 1. 
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Table 1 Location of sampling sites in the Patea River 

Site 
No  

Code Map reference Location Altitude (m 
asl) 

Distance 
from coast 

(km) 

Distance 
from 

National 
Park (km) 

1 
2 
3 
4 
5 

PAT000356 
PAT000357 
PAT000360 
PAT000397 
PAT000430 

Q20:246068 
Q20:247068 
Q20:259064 
Q20:291053 
Q10:340028 

U/s of TCC1 cooling wastes discharge 
100 m d/s of TCC1 cooling wastes discharge 
Skinner Road 
Hungers Road 
Raupuha Road 

250 
250 
240 
200 
160 

131.8 
131.6 
129.8 
120.5 
106.9 

17.2 
17.4 
19.2 
28.5 
42.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Location of biomonitoring sites in the Patea River in relation to the combined cycle  
power station, Stratford 

 

This ‘kick-sampling’ technique is very similar to Protocol C1 (hard-bottomed, semi-
quantitative) of the New Zealand Macroinvertebrate Working Group (NZMWG) protocols 
for macroinvertebrate samples in wadeable streams (Stark et al, 2001). 
 
Samples were preserved with Kahle’s Fluid for later sorting and identification under a 
stereomicroscope according to Taranaki Regional Council methodology using protocol P1 of 
NZMWG protocols for sampling macroinvertebrates in wadeable streams (Stark et al, 2001). 
Macroinvertebrate taxa found in each sample were recorded as: 

 R (rare) = less than 5 individuals 
 C (common) = 5-19 individuals 
 A (abundant) = 20-99 individuals 
 VA (very abundant) = 100-499 individuals 
 XA (extremely abundant) = 500 or more individuals 
 
Macroinvertebrate Community Index (MCI) values were calculated for taxa present at each 
site (Stark 1985) with certain taxa scores modified in accordance with Taranaki experience. 
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A semi-quantitative MCI value, SQMCIS (Stark 1999) has also been calculated for the taxa 
present at each site by multiplying each taxon score by a loading factor (related to its 
abundance), totalling these scores, and dividing by the sum of the loading factors. The 
loading factors were 1 for rare (R), 5 for common (C), 20 for abundant (A), 100 for very 
abundant (VA), and 500 for extremely abundant (XA). 

 

Results and discussion 

This survey was performed during a  relatively low, spring, recession flow period, 8 days 
after a fresh in excess of 3x median flow and 10 days after a fresh in excess of 7x median flow 
and following a wet early spring period. River flow at Skinner Road was 2.75 m3/sec 
representing a flow below the average monthly mean November flow (4.61 m3/sec) and well 
above the minimum mean monthly flow for November (1.26 m3/sec) recorded for the period 
1978-2009. 
 
Periphyton mats and filamentous algae were present at these five sites.  Patchy moss was 
recorded at sites 1, 3, 4 and 5 from observations of the stony riffle substrates. River flow was 
clear and relatively low at the two sites (1 and 2) adjacent to the discharge site where water 

temperatures recorded (at the time of this mid morning survey) were 13.0°C to 13.1°C during 
a period of power station cooling water discharge to the river (intermittently over two of the 
previous five days).  River flow was slightly cloudy at sites 3, 4 and 5 further downstream 

from the Kahouri Stream confluence, and water temperatures ranged from 12.9°C to 15.2°C 
at these three sites (3, 4 and 5) at the time of this mid morning survey. 
 

Macroinvertebrate communities 

Prior to the establishment of the Contact Energy Ltd’s programme, biomonitoring surveys 
had been performed at site 1 (in association with other consents’ monitoring programmes) 
and site 3 (SEM and investigation programmes). Site 2 was established specifically for the 
purpose of the Contact Energy Ltd consent monitoring programme and sampled initially in 
spring 1998. The two lower sites (sites 4 and 5) had been surveyed on fewer previous 
occasions, principally for environmental assessment purposes. A summary of the results of 
these previous surveys and the existing programme’s results are presented in Table 2 (Note: 
The results of surveys at sites 4 and 5 performed by Cawthron are not included in this 
summary but are presented and discussed in TRC report CF251). 
 

Table 2 Summary of macroinvertebrate taxa numbers and MCI values for previous surveys  
performed between July 1981 and March 2009 

Taxa no MCI values Survey of Nov 2009 
Site No of surveys

Range Median Range Median Taxa No. MCI 

1 
2 
3 
4 
5 

29 
22 
36 
15 
16 

17-31 
14-33 
13-33 
20-30 
11-26 

25 
24 
24 
22 
23 

82-116 
86-111 
85-104 
82-100 
82-101 

98 
97 
96 
94 
93 

19 
19 
21 
21 
20 

112 
102 
98 
102 
93 

 
The macroinvertebrate fauna results from the present survey are presented in Table 3, with 
various survey results since 1992 illustrated in Figure 2.
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Table 3 Macroinvertebrate fauna of the Patea River in relation to Stratford Power Ltd sampled on 6 November 2009 

Site Number  1  2  3  4  5 

Site Code PAT000356 PAT000357 PAT000360 PAT000397 PAT000430 Taxa List 

Sample Number 

MCI 
score 

FWB09308 FWB09309 FWB09310 FWB09311 FWB09312 

NEMATODA Nematoda 3 - - R R R 

ANNELIDA (WORMS) Oligochaeta 1 R C C VA R 

  Lumbricidae 5 - - - - R 

MOLLUSCA Latia 5 - - - R - 

  Potamopyrgus 4 R R C XA C 

CRUSTACEA Paracalliope 5 - - - - R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 R R - R R 

  Coloburiscus 7 VA VA A C - 

  Deleatidium 8 XA XA XA XA VA 

  Nesameletus 9 C C - R - 

  Zephlebia group 7 R - - - - 

PLECOPTERA (STONEFLIES) Acroperla 5 C C R - R 

  Megaleptoperla 9 - - R - - 

  Zelandobius 5 - R R C C 

  Zelandoperla 8 R - - - - 

COLEOPTERA (BEETLES) Elmidae 6 C C A VA A 

  Hydraenidae 8 R - - - - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R R C C R 

TRICHOPTERA (CADDISFLIES) Aoteapsyche 4 R R A A A 

  Costachorema 7 C C C C R 

  Hydrobiosis 5 R - C C A 

  Neurochorema 6 - R R R - 

  Pycnocentrodes 5 - - C VA VA 

DIPTERA (TRUE FLIES) Aphrophila 5 A A VA A VA 

  Eriopterini 5 - R R - - 

  Maoridiamesa 3 VA VA VA A XA 

  Orthocladiinae 2 A VA VA VA XA 

  Tanypodinae 5 - - - R - 

  Tanytarsini 3 R R R C A 

  Austrosimulium 3 - R R - R 

No of taxa 19 19 21 21 20 

MCI 112 102 98 102 93 

SQMCIs 6.9 6.4 6.2 5.2 3.4 

EPT (taxa) 10 9 10 10 8 

%EPT (taxa) 53 47 48 48 40 

'Tolerant' taxa 'Moderately sensitive' taxa 'Highly sensitive' taxa 

R = Rare          C = Common          A = Abundant          VA = Very Abundant          XA = Extremely Abundant 
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Number of taxa and MCI values in the Patea River 1km u/s of the 

Kahouri confluence (PAT000356)
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Number of taxa and MCI values in the Patea river 100m d/s of CCPS 

discharge (PAT000357)
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Number of taxa and MCI values in the Patea River at Skinner Road 

bridge (PAT000360)
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Number of taxa and MCI values in the Patea River at Hungers Road  

(PAT000397)
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Number of taxa and MCI values in the Patea River at Raupuha Road 

(PAT000430)
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Figure 2 Taxa richness and MCI scores recorded to 

date at each of the five Patea River sites 
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Sites in the vicinity of the power station outfall (sites 1 and 2) 

The same taxa richness (19 taxa) was recorded at sites 1 and 2, upstream and downstream of 
the discharge. These taxa numbers were within ranges and lower than median richnesses 
previously surveyed at each site (Table 1 and Figure 2). These numbers were seven taxa less 
than the median (26) taxa richness previously recorded from 121 surveys of ‘control’ sites at 
similar altitudes (250 to 300 m asl) in Taranaki ring plain rivers and streams sourced within 
the National Park (TRC, 1999 (updated, 2008)). 
 
The characteristic taxa in this short reach of the river included one ‘highly sensitive’ taxon 
(extremely abundant mayfly (Deleatidium)); two ‘moderately sensitive’ taxa (mayfly 
(Coloburiscus) and cranefly (Aphrophila)); and two ‘tolerant’ taxa (midges (Maoridiamesa and 
orthoclads)). This dominance represented some subtle changes from the community 
dominance at the time of the previous summer survey when more ‘tolerant’ taxa were 
dominant numerically following a longer, lower flow recession period and more extensive 
periphyton substrate cover. No significant differences in individual taxon abundances were 
recorded between sites 1 and 2 and therefore the SQMCIs values were relatively similar at 
both sites (Table 3). 
 
The presence of four ‘highly sensitive’ taxa, one of which was extremely abundant, in this 
reach of the Patea River was an indication of generally good physicochemical water quality 
conditions preceding the survey under moderately low flow conditions despite the presence 
of moderate periphyton substrate cover which could be expected to impact on physical 
habitat.  However, improved treated wastewater quality (and greater dilution) of the 
upgraded Stratford municipal WWTP discharge, may have contributed to these conditions 
(CF486 and CF491). 
 
MCI scores (Tables 2 and 3) reflected the relatively high proportion (63 to 68% of taxa 
richness) of ‘sensitive’ taxa in the communities at each site, with the scores recorded (112 
and 102) between 5 and 14 units higher than the medians of scores previously recorded at 
both sites (Table 1).  The decrease of 10 units between sites was not significant and reflected 
the relative similarity in community composition between sites as reflected by the 15 shared 
taxa (of 23 taxa) between sites. The downstream difference of 10 units was due to an absence 
of two ‘highly sensitive’ taxa, each of which was represented by one individual taxon at the 
upstream site, and therefore not a significant change in community composition between 
adjacent sites. Both of these scores categorised these sites as having ‘good’ river health (TRC, 
2008) at the time of this summer survey.  These scores were also 2 units higher and 8 units 
lower than the predicted MCI score for National Park-sourced ringplain sites at an altitude 
of 250m asl but ranging from a significant 13 units above to an insignificant 3 units below 
the predicted MCI score for these sites, 17.2 km and 17.4 km respectively downstream of the 
National Park boundary (Stark and Fowles, 2009). 
 
 Although these MCI scores at the two sites showed a larger than typical downstream 
decrease in scores, they were not indicative of recent impacts of any cooling water discharge 
on the macroinvertebrate fauna of the Patea River at the periphery of the permitted mixing 
zone, taking into account community composition at both sites. 
 

Sites in the reach between Skinner Road and Raupuha Road (sites 3, 4 and 5) 

Taxa richness at these three sites had a very narrow range from 20 to 21 taxa, moderate 
richnesses within 3 taxa of historical medians at these sites (Table 2), and similar to or 
slightly lower than median richnesses (21 and 23 taxa) previously recorded by surveys of 



 

 

8 

‘control’ sites at similar altitudes (155 to 199 m asl and 200 to 249 m asl) in Taranaki 
ringplain rivers and streams sourced within the National Park (TRC, 1999 (updated 2008)). 
 
The characteristic taxa within this 23 km reach of the Patea River included one ‘highly 
sensitive’ taxon (very to extremely abundant mayfly (Deleatidium)); up to five ‘moderately 
sensitive taxa (mayfly (Coloburiscus), free-living caddisfly (Hydrobiosis), elmid beetles, stony-
cased caddisfly (Pycnocentrodes), and cranefly (Aphrophila)); and up to six ‘tolerant’ taxa 
(oligochaete worms,  snail (Potamopyrgus), extremely abundant net-building caddisfly 
(Aoteapsyche); and midges (Maoridiamesa, orthoclads, and tanytarsids)). There was some 
reduction in the abundances within several of the more ‘sensitive’ taxa (mayflies in 
particular) and some more localised increases in ‘tolerant’ taxa (worms, midges, and snails) 
in a downstream direction. A few significant differences in individual taxon abundances 
between sites were recorded along this river reach. Downstream increases in numbers of one 
‘sensitive’ cased caddisfly taxon and two ‘tolerant’ taxa, were found at site 4 together with 
decreases in numbers of two ‘tolerant’ taxa and one ‘sensitive’ taxon, and increases in 
numbers of two ‘tolerant’ midge taxa were found in a downstream direction at site 5 which 
accounted for a moderate decrease in SQMCIS score. 
  
Increased proportions of lower scoring ‘tolerant’ taxa (38 to 40%) in the communities at sites 
3 to 5 were reflected in the MCI scores (93 to 102) recorded through this reach of the mid 
Patea River.  These scores were an insignificant 0 to 8 units higher than the medians of 
scores previously recorded at all three sites (Table 1) and 1 to 10 units higher than those 
recorded by the previous summer survey which followed a much longer recession and 
lower flow period.  The scores recorded at these three sites by this survey varied by 9 units 
through the reach of the river surveyed. The scores categorised these sites as having ‘fair’ to 
‘good’ river health (TRC, 2008) at the time of this spring survey.  They ranged from 1 unit 
higher to 11 units lower than the predicted MCI scores for National Park-sourced ringplain 
sites at altitudes of 160 to 240m asl but an insignificant 2 units lower to 6 units higher than 
the predicted MCI scores for these sites, 19.2 km to 42.1 km respectively downstream of the 
National Park boundary (Stark and Fowles, 2009). 
 
However, the rate of downstream decrease between sites 3 and 5 (0.2 MCI units/km) was 
below the predicted downstream MCI decrease (an average rate of 0.3 to 0.4 units per km) 
predicted for this reach of a Taranaki ringplain stream (Stark and Fowles, 2009). 
Observations in this reach of the river, and particularly below the Skinner Road site (site 3), 
indicated that riffles tended to be shorter and deeper than those typical of the upper reaches 
of the river (particularly upstream of the Kahouri Stream confluence), where the ‘more 
sensitive’ (particularly mayfly and stonefly) taxa are a more common component of the 
macroinvertebrate communities (TRC, 2001). A small increase in MCI score of 4 units was 
found between sites 3 and 4, with a decrease of 9 units between sites 4 and 5, resulting in an 
insignificant decrease of 5 MCI units found over this reach (23km) and an overall 19 unit 
decrease over the total reach (25km) of the river surveyed. 

Conclusions 

This twenty-first biomonitoring survey performed in relation to the discharge of cooling 
water from the power station indicated no impacts of any recent discharges upon the 
biological communities of the Patea River in the vicinity of the discharge outfall east of 
Stratford during a period of moderately low recession flow conditions in spring.  
 
Macroinvertebrate community richness and MCI scores typical of habitats with moderate 
periphyton substrate cover were within ranges of results previously recorded and above 
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median scores coincident with improved habitat conditions under moderately low flow 
conditions after a wet early spring period. No statistically significant difference in MCI 
score was recorded at the periphery of the permitted discharge mixing zone in comparison 
with the upstream ‘control’ site following a recent brief period of discharge from the 
power station. 
 
Biomonitoring performed at sites further downstream in the river was continued for the 
purpose of establishing baseline information in relation to the proposed expansion of the 
power station. Moderate community richnesses were found at the three sites in the 23 km 
reach between Skinner Road and Raupuha Road (where the principal effects of future 
water abstraction would be expected to occur), but community composition showed a few 
(mainly subtle) changes from communities found at sites 1 and 2, upstream of the Kahouri 
Stream confluence . Of the total of 30 taxa found over the entire reach of the river 
surveyed, 21 taxa were present at one or more sites in both of the two reaches, above and 
below the Kahouri Stream confluence. Only 11 taxa were present at all five sites along the 
reach surveyed, of which one ‘highly sensitive’, three ‘moderately sensitive’, and three 
‘tolerant’ taxa were abundant at a minimum of three of the sites. Two ‘tolerant’ taxa 
(midges (Maoridiamesa and orthoclads)), one ‘moderately sensitive’ taxon (cranefly 
(Aphrophila)), and one ‘highly sensitive’ taxon (mayfly (Deleatidium)), were abundant at all 
five sites; relatively typical of the number of taxa which have been uniformly characteristic 
of these sites’ communities from time to time in past surveys although more coincident 
with better water quality and habitat conditions under moderately low flow, cooler spring 
conditions. 
 
A relationship between MCI score and distance from the Park boundary established for 
National Park-sourced ringplain rivers and streams from Taranaki Regional Council data 
(Stark and Fowles 2009) indicates that MCI values for the three sites (3, 4 and 5) in this 
reach of the mid-Patea River survey might be expected to range between 90 and 99 units. 
Therefore, the results of this survey found a slightly higher range of scores to that expected 
in the mid-Patea River reaches below Skinner Road, despite riffles tending to be shorter 
and deeper than those surveyed further upstream, but during a spring, shorter period of 
lower flow conditions and less widespread periphyton substrate cover (compared to 
summer low flow conditions). 
 
The general trend of moderate MCI scores found throughout the reach of the river survey 
at the time of this spring survey, particularly in comparison with similar reaches of rivers 
elsewhere in Taranaki, also reflected minimal influence of the major point source 
municipal oxidation ponds system discharge to the river some 3 km upstream (see report 
CF486) and to a lesser extent this spring following the recent upgrading of the Stratford 
municipal WWTP system. 
 
Biannual biomonitoring surveys will continue to form a component of future monitoring 
programmes associated with consents granted to the Contact Energy Ltd’s combined cycle 
power station and will be integrated into other existing consents and state of the 
environment monitoring programmes. They will also provide baseline information for the 
assessment of future effects of increased abstraction and cooling water discharge in the 
mid reaches of the Patea River with the consented expansion of the Stratford power 
station. 
 



 

 

10 

Summary 

The Council’s standard ‘kick-sampling’ technique was used at five established sites to collect 
streambed macroinvertebrates from the Patea River.  Samples were sorted and identified to 
provide number of taxa (richness) and MCI and SQMCIS scores for each site. 
 
The MCI is a measure of the overall sensitivity of the macroinvertebrate community to the 
effects of organic pollution in stony streams. It is based on the presence/absence of taxa with 
varying degrees of sensitivity to environmental conditions. The SQMCIS takes into account 
taxa abundance as well as sensitivity to pollution, and may reveal more subtle changes in 
communities, particularly if non-organic impacts are occurring. 
 
Significant differences in either the MCI or the SQMCIS between sites indicate the degree of 
adverse effects (if any) of the discharges being monitored. 
 
This spring macroinvertebrate survey undertaken following a brief period of power station 
discharge, indicated that these recent discharges of treated cooling water from the Contact 
Energy Ltd’s site had not had any detrimental effect on the macroinvertebrate communities 
of the river. No significant changes in the macroinvertebrate communities were recorded 
between the upstream ‘control’ site and site immediately downstream of the discharge. 
Rather, changes were more subtle involving presence/absence of a few ‘sensitive’ taxa 
rarities. 
 
The macroinvertebrate communities in the reach of the Patea River adjacent to the discharge 
contained relatively high proportions of ‘sensitive’ taxa at both sites where the communities 
were generally dominated by higher numbers of ‘sensitive taxa, with less of an impact of the 
major point source discharge (upgraded Stratford WWTP system) some 3.5 km upstream 
than has been found by previous summer surveys under lower flow conditions. Taxonomic 
richness (number of taxa) tended to have decreased at the time of this summer survey 
compared to the previous summer 2008 survey. 
 
MCI and SQMCIS scores indicate that the stream communities throughout the river reach 
were of ‘good’ to ‘fair’ health, and slightly above the condition predicted for similar 
Taranaki ringplain rivers, and reflected the improved conditions following a period of 
cooler spring, higher flow conditions. 
 
Biomonitoring at three sites further downstream in the Patea River, for the establishment of 
baseline conditions in relation to consented power station expansion, found similar 
conditions to those monitored in the vicinity of the cooling water discharge with the 
exception of a small increase in the proportion of characteristic (dominant) ‘tolerant’ taxa. 
No significant changes in proportions of  ‘tolerant’ taxa numbers were recorded within this 
reach, while these spring MCI scores were near or above historical median values and less 
typical than communities found during extensive summer periphyton substrate cover 
coincident with lower flow periods. 
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Summer biomonitoring of the Patea River in relation to the 
discharge of cooling water and abstraction of water for Contact 
Energy Ltd’s combined cycle power stations, February 2010 
 

Introduction 

Biomonitoring forms a component of the consents compliance monitoring programme 
implemented by the TRC following the construction of the Taranaki Combined Cycle 
[TCC1] power station in 1998. This particular biological monitoring survey (the second of 
two biannual surveys for the 2009-2010 monitoring period) related primarily to consent 5848 
which permits the discharge of cooling water into the Patea River approximately 1 km 
upstream of the river’s confluence with the Kahouri Stream, east of Stratford. 
 
Three sites were surveyed in the Patea River (see Section 2), two in the immediate vicinity of 
the outfall, as required by Special Condition 7 of the consent (relating to the ‘mixing zone’), 
and one (for reference purposes), at the Council’s State of the Environment (SEM) long-term 
trend detection site at Skinner Road, approximately 1.5 km further downstream. 
 
Consents granted in 2001 (5847 and 5850) for the future expansion of the power station 
[TCC2]  required the establishment and monitoring of two further sites in the mid-reaches of 
the Patea River between the site of the proposed additional water abstraction (Skinner Road) 
and the confluence with the Mangaehu River. These sites (Figure 1) at Hungers Road (9 km 
downstream of Skinner Road) and a further 13 km downstream (adjacent to Raupuha Road, 
below the Makuri Stream confluence) which initially were sampled as a component of the 
environmental effects assessment for the power station expansion (Stark and Young, 2001 
and CF251), continue to provide baseline information in anticipation of this expansion. 
 
Biomonitoring of the TCC1 station stormwater discharges to the Kahouri Stream is also 
performed as a component of the Kahouri catchment monitoring programme and, together 
with biomonitoring of the Stratford municipal WWTP discharge to the Patea River, are 
reported separately. This present  biomonitoring survey was performed on 2 February 2010 
in conjunction with the Stratford WWTP survey and the summer component of the SEM 
programme. 
 

Method 

The standard ‘400 ml kick sampling’ technique was used to collect streambed (benthic) 
macroinvertebrates and algae from five riffle sites in the Patea River. These sites were 
located as listed in Table 1 and illustrated in Figure 1. 
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Table 1 Location of sampling sites in the Patea River 

Site 
No  

Code Map reference Location Altitude (m 
asl) 

Distance 
from coast 

(km) 

Distance 
from 

National 
Park (km) 

1 
2 
3 
4 
5 

PAT000356 
PAT000357 
PAT000360 
PAT000397 
PAT000430 

Q20:246068 
Q20:247068 
Q20:259064 
Q20:291053 
Q10:340028 

U/s of TCC1 cooling wastes discharge 
100 m d/s of TCC1 cooling wastes discharge 
Skinner Road 
Hungers Road 
Raupuha Road 

250 
250 
240 
200 
160 

131.8 
131.6 
129.8 
120.5 
106.9 

17.2 
17.4 
19.2 
28.5 
42.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Location of biomonitoring sites in the Patea River in relation to the combined  
cycle power station, Stratford 

 

 
Figure 2 Biomonitoring sites location in the Patea River 
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This ‘kick-sampling’ technique is very similar to Protocol C1 (hard-bottomed, semi-
quantitative) of the New Zealand Macroinvertebrate Working Group (NZMWG) protocols 
for macroinvertebrate samples in wadeable streams (Stark et al, 2001). 
 
Samples were preserved with Kahle’s Fluid for later sorting and identification under a 
stereomicroscope according to Taranaki Regional Council methodology using protocol P1 
of NZMWG protocols for sampling macroinvertebrates in wadeable streams (Stark et al, 
2001). Macroinvertebrate taxa found in each sample were recorded as: 

 R (rare) = less than 5 individuals 
 C (common) = 5-19 individuals 
 A (abundant) = 20-99 individuals 
 VA (very abundant) = 100-499 individuals 
 XA (extremely abundant) = 500 or more individuals 
 
Macroinvertebrate Community Index (MCI) values were calculated for taxa present at 
each site (Stark 1985) with certain taxa scores modified in accordance with Taranaki 
experience. 
 
A semi-quantitative MCI value, SQMCIS (Stark 1999) has also been calculated for the taxa 
present at each site by multiplying each taxon score by a loading factor (related to its 
abundance), totalling these scores, and dividing by the sum of the loading factors. The 
loading factors were 1 for rare (R), 5 for common (C), 20 for abundant (A), 100 for very 
abundant (VA), and 500 for extremely abundant (XA). 

 

Results and discussion 

This survey was performed during a lengthy summer, low recession flow period, 52 days 
after a fresh in excess of 3x median flow and 76 days after a fresh in excess of 7x median 
flow. River flow at Skinner Road was gauged at 1.35 m3/sec representing a flow well below 
the average monthly mean February flow (2.87 m3/sec) but above the minimum mean 
monthly flow for February (0.64 m3/sec) recorded for the period 1978-2009. 
 
Periphyton mats were patchy to widespread at all sites and patchy filamentous algae were 
present at these five sites.  Patchy moss was recorded at sites 1, 2, 3 and 5 from observations 
of the stony riffle substrates. River flow was clear and low at the two sites (1 and 2) adjacent 
to the discharge site where water temperatures recorded (at the time of this mid morning 

survey) were 16.1°C to 16.3°C during a period of power station cooling water discharge to 
the river (almost continuously since mid November 2009).   
 
River flow was slightly cloudy at sites 3, 4 and 5 further downstream from the Kahouri 

Stream confluence, where water temperatures ranged from 16.1°C to 20.4°C at these three 
sites (3, 4 and 5) at the time of this later morning survey. 
 

Macroinvertebrate communities 

Prior to the establishment of the Contact Energy Ltd’s programme, biomonitoring surveys 
had been performed at site 1 (in association with other consents’ monitoring programmes) 
and site 3 (SEM and investigation programmes). Site 2 was established specifically for the 
purpose of the Contact Energy Ltd consent monitoring programme and sampled initially in 
spring 1998. The two lower sites (sites 4 and 5) had been surveyed on fewer previous 
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occasions, principally for environmental assessment purposes. A summary of the results of 
these previous surveys and the existing programme’s results are presented in Table 2 (Note: 
The results of surveys at sites 4 and 5 performed by Cawthron are not included in this 
summary but are presented and discussed in TRC report CF251). 
 

Table 2 Summary of macroinvertebrate taxa numbers and MCI values for previous surveys 
 performed between January 1992 and November 2009 

Taxa no MCI values Survey of Feb 2010 
Site No of surveys

Range Median Range Median Taxa No. MCI 

1 
2 
3 
4 
5 

30 
23 
31 
16 
16 

17-31 
14-33 
15-33 
20-30 
15-26 

25 
24 
24 
22 
23 

82-116 
86-111 
86-104 
82-102 
82-101 

98 
97 
97 
94 
93 

26 
22 
22 
25 
21 

102 
102 
105 
99 
91 

 
The macroinvertebrate fauna results from the present survey are presented in Table 3, with 
various survey results since 1992 illustrated in Figure 2. 

 

Sites in the vicinity of the power station outfall (sites 1 and 2) 

A relatively narrow range of taxa richness (22 to 26 taxa) was recorded at sites 1 and 2 
upstream and downstream of the discharge. These taxa numbers were within ranges and 
similar to median richnesses previously surveyed at each site (Table 1 and Figure 2). These 
numbers were within five taxa of the median (26) taxa richness previously recorded from 
128 surveys of ‘control’ sites at similar altitudes (250 to 300 m asl) in Taranaki ring plain 
rivers and streams sourced within the National Park (TRC, 1999 (updated, 2009)). 
 
The characteristic taxa in this short reach of the river included up to two ‘highly sensitive’ 
taxa (mayfly (Deleatidium) and hydraenid beetles); up to six ‘moderately sensitive’ taxa 
(mayfly (Coloburiscus), elmid beetles, dobsonfly (Archichauliodes), free-living caddisflies 
(Hydrobiosis and Costachorema), and cranefly (Aphrophila)); and five ‘tolerant’ taxa (extremely 
abundant net-building caddisfly (Aoteapsyche); midges (Maoridiamesa, orthoclads and 
tanytarsids) and oligochaete worms). This dominance represented some subtle changes from 
the community dominance at the time of the previous spring survey when fewer ‘sensitive’ 
taxa were dominant numerically following a lengthy flow recession period and more 
extensive periphyton substrate cover. Very few significant differences in individual taxon 
abundances were recorded between sites 1 and 2 and these did not affect the SQMCIs values 
which were within 0.3 unit at these sites (Table 3). 
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Table 3 Macroinvertebrate fauna of the Patea River in relation to Stratford Power Ltd sampled on 2 February 2010 

Site Number 1  2 3 4 5 

Site Code PAT000356 PAT000357 PAT000360 PAT000397 PAT000430 Taxa List 

Sample Number 

MCI 
score 

FWB10054 FWB10055 FWB10056 FWB10057 FWB10058 

PLATYHELMINTHES (FLATWORMS) Cura 3 - - - R R 

NEMERTEA Nemertea 3 - - - R R 

NEMATODA Nematoda 3 - - - - R 

ANNELIDA (WORMS) Oligochaeta 1 A A A VA A 

  Lumbricidae 5 - - - - R 

MOLLUSCA Physa 3 R - - - - 

  Potamopyrgus 4 R R A VA C 

CRUSTACEA Paracalliope 5 R - R R R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 - R R C A 

  Coloburiscus 7 A A A C - 

  Deleatidium 8 A C VA VA VA 

  Nesameletus 9 R - R C - 

  Zephlebia group 7 R - - - R 

PLECOPTERA (STONEFLIES) Megaleptoperla 9 - - - R - 

  Zelandoperla 8 R R R - - 

COLEOPTERA (BEETLES) Elmidae 6 A A VA VA A 

  Hydraenidae 8 A R C R - 

  Staphylinidae 5 - R - - - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 A C A C C 

TRICHOPTERA (CADDISFLIES) Aoteapsyche 4 XA XA XA XA VA 

  Costachorema 7 A A A C C 

  Hydrobiosis 5 A C A A A 

  Neurochorema 6 C - - - - 

  Olinga 9 R R - - - 

  Oxyethira 2 R R - - - 

  Pycnocentrodes 5 - - C VA A 

DIPTERA (TRUE FLIES) Aphrophila 5 A A A C A 

  Eriopterini 5 R R R - - 

  Maoridiamesa 3 VA VA VA VA VA 

  Orthocladiinae 2 A A A VA XA 

  Polypedilum 3 - - - R - 

  Tanytarsini 3 A A A A A 

  Empididae 3 R - R R - 

  Ephydridae 4 - - - R - 

  Muscidae 3 R C C R R 

  Austrosimulium 3 R R - - - 

No of taxa 26 22 22 25 21 

MCI 102 102 105 99 91 

SQMCIs 4.3 4.0 4.6 4.2 3.4 

EPT (taxa) 10 8 9 9 7 

%EPT (taxa) 38 36 41 36 33 

'Tolerant' taxa 'Moderately sensitive' taxa 'Highly sensitive' taxa 

R = Rare          C = Common          A = Abundant          VA = Very Abundant          XA = Extremely Abundant 
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Number of taxa and MCI values in the Patea River 1km u/s of the 

Kahouri confluence (PAT000356)
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Figure 3    Taxa richness and MCI scores recorded to 
     date a teach of the five Patea River Sites 
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The presence of five ‘highly sensitive’ taxa, up to two of which were abundant, in this reach 
of the Patea River, was an indication of generally good physicochemical water quality 
conditions preceding the survey under low flow conditions despite the presence of 
moderate periphyton substrate cover which could be expected to impact on physical habitat.  
However, improved treated wastewater quality (and greater dilution) of the upgraded 
Stratford municipal WWTP discharge, may have contributed to these conditions (see report 
CF501). 
 
MCI scores (Tables 2 and 3) reflected the moderately high proportion (41 to 42% of taxa 
richness) of ‘tolerant’ taxa in the communities at each site, with the scores recorded (102), 
between 4 and 5 units higher than the medians of scores previously recorded at both sites 
(Table 1).  The identical scores reflected the similarity in community composition between 
sites as reflected by the 20 shared taxa (of a total  28 taxa) between sites. These scores 
categorised both of these sites as having ‘good’ river health (TRC, 2009) at the time of this 
summer survey.  They were also an insignificant 8 units lower than the predicted MCI score 
for National Park-sourced ringplain sites at an altitude of 250m asl and an insignificant 3 
units above the predicted MCI score for these sites, 17.2 km and 17.4 km respectively 
downstream of the National Park boundary (Stark and Fowles, 2009). 
 
 The MCI scores at these two sites showed no downstream decrease in scores and were 
indicative of no recent impacts of any cooling water discharge on the macroinvertebrate 
fauna of the Patea River at the periphery of the permitted mixing zone. 
 

Sites in the reach between Skinner Road and Raupuha Road (sites 3, 4 and 5) 

Taxa richness at these three sites had a relatively narrow range from 21 to 25 taxa, moderate 
richnesses within 3 taxa of historical medians at these sites (Table 2), and similar to or 
slightly higher than median richnesses (21 and 23 taxa) previously recorded by surveys of 
‘control’ sites at similar altitudes (155 to 199 m asl and 200 to 249 m asl) in Taranaki 
ringplain rivers and streams sourced within the National Park (TRC, 1999 (updated 2009)). 
 
The characteristic taxa within this 23 km reach of the Patea River included one ‘highly 
sensitive’ taxon (mayfly (Deleatidium)); up to eight ‘moderately sensitive taxa (mayflies 
(Coloburiscus and Austroclima), free-living caddisflies (Hydrobiosis and Costachorema), elmid 
beetles, dobsonfly (Archichauliodes), stony-cased caddisfly (Pycnocentrodes), and cranefly 
(Aphrophila)); and up to six ‘tolerant’ taxa (oligochaete worms,  snail (Potamopyrgus), 
extremely abundant net-building caddisfly (Aoteapsyche); and midges (Maoridiamesa, 
orthoclads, and tanytarsids)). The patchy to widespread periphyton cover on the riverbed 
coincided with reductions in the abundances within several of the more ‘sensitive’ taxa 
(some mayflies in particular) in a downstream direction. A few significant differences in 
individual taxon abundances between sites were recorded along this river reach. A decrease 
in numbers of one ‘tolerant’ taxon and two ‘moderately sensitive’ taxa were found in a 
downstream direction at site 5 which accounted for the relatively small decrease of 0.8 unit 
in SQMCIS score. 
  
The increasingly significant proportions of lower scoring ‘tolerant’ taxa (36, 48 and 48%) in 
the communities at sites 3, 4, and 5 were reflected in the MCI scores (105 to 91) recorded 
through this reach of the mid Patea River.  These scores were an insignificant 5 to 8 units 
higher, to 2 units lower, than the medians of scores previously recorded at all three sites 
(Table 1) and within 2 to 7 units of those recorded by the previous spring survey which 
followed a much shorter recession flow period.  The scores recorded at these three sites by 
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this survey decreased by 14 units through the reach of the river surveyed. These scores 
categorised these sites as having ‘good’ to ‘fair’ river health (TRC, 2009) at the time of this 
summer survey.  They were 4 to 10 units lower than the predicted MCI scores for National 
Park-sourced ringplain sites at altitudes of 160 to 240m asl but an insignificant 6 units 
higher, to 3 units lower, than the predicted MCI scores for these sites, 19.2 km and 42.1 km 
respectively downstream of the National Park boundary (Stark and Fowles, 2009). 

 
However, the rates of downstream decrease between sites 3 and 5 (0.6 MCI units/km) and 
sites 4 and 5 (0.6 MCI units/km) were slightly above the predicted downstream MCI 
decrease (an average rate of 0.3 to 0.4 units per km) predicted for this reach of a Taranaki 
ringplain stream (Stark and Fowles, 2009). Observations in this reach of the river, and 
particularly below the Skinner Road site (site 3), indicated that riffles tended to be shorter 
and deeper than those typical of the upper reaches of the river (particularly upstream of the 
Kahouri Stream confluence), where the ‘more sensitive’ (particularly mayfly and stonefly) 
taxa are a more common component of the macroinvertebrate communities (TRC, 2001). A 
small decrease in MCI score of 6 units was found between sites 3 and 4, with a decrease of 8 
units between sites 4 and 5, resulting in an overall decrease of 14 MCI units found over this 
reach (23km) and an 11 unit decrease over the total reach (25km) of the river surveyed. 

Conclusions 

This twenty-first biomonitoring survey performed in relation to the discharge of cooling 
water from the power station indicated no impacts of any recent discharges upon the 
biological communities of the Patea River in the vicinity of the discharge outfall east of 
Stratford during a lengthy period of low recession flow conditions in late summer.  
 
Macroinvertebrate community richness and MCI scores typical of habitats with moderate to 
widespread periphyton substrate cover were within ranges of results previously recorded 
but generally slightly above median scores coincident with low flow conditions. No 
statistically significant difference in MCI score was recorded at the periphery of the 
permitted discharge mixing zone in comparison with the upstream ‘control’ site. 
 
Biomonitoring performed at sites further downstream in the river was continued for the 
purpose of establishing baseline information in relation to the proposed expansion of the 
power station. Moderate community richnesses were found at the three sites in the 23 km 
reach between Skinner Road and Raupuha Road (where the principal effects of future water 
abstraction would be expected to occur), and community composition showed very few 
(mainly subtle) changes from communities found at sites 1 and 2, upstream of the Kahouri 
Stream confluence . Of the total of 36 taxa found over the entire reach of the river surveyed, 
22 taxa were present at one or more sites in both of the two reaches, above and below the 
Kahouri Stream confluence. Only 13 taxa were present at all five sites along the reach 
surveyed, of which one ‘highly sensitive’, five ‘moderately sensitive’, and five ‘tolerant’ taxa 
were abundant at a minimum of three of the sites. Five ‘tolerant’ taxa (oligochaete worms, 
net-building caddisfly (Aoteapsyche), and midges (orthoclads, tanytarsids, and Maoridiamesa)) 
and one ‘moderately sensitive’ taxon (elmid beetles), and were abundant at all five sites; 
generally typical of the number of taxa which have been uniformly characteristic of these 
sites’ communities from time to time in past surveys and coincident with warmer water 
temperatures and more extensive periphyton conditions under low flow summer 
conditions. 
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A relationship between MCI score and altitude established for National Park-sourced 
ringplain rivers and streams from Taranaki Regional Council data (Stark and Fowles 2009) 
indicates that MCI values for the three sites (3, 4 and 5) in this reach of the mid-Patea River 
survey might be expected to range between 101 and 109 units. Therefore, the results of this 
survey found a slightly lower range of scores to that expected in the mid-Patea River reaches 
below Skinner Road, coincident with riffles tending to be shorter and deeper than those 
surveyed further upstream, but also during a very lengthy period of low flow conditions 
and relatively widespread periphyton substrate cover. 
 
The general trend of lowered MCI scores found throughout the reach of the river survey at 
the time of this summer survey, particularly in comparison with similar reaches of rivers 
elsewhere in Taranaki, also reflected some influence of the major point source municipal 
oxidation ponds system discharge to the river some 3 km upstream (see report CF501) 
although to a lesser extent this summer following more recent upgrading of the Stratford 
municipal WWTP system. 
 
Biannual biomonitoring surveys will continue to form a component of future monitoring 
programmes associated with consents granted to the Contact Energy Ltd’s combined cycle 
power station and will be integrated into other existing consents and state of the 
environment monitoring programmes. They will also provide baseline information for the 
assessment of future effects of increased abstraction and cooling water discharge in the mid 
reaches of the Patea River with the consented expansion of the Stratford power station. 
 

Summary 

The Council’s standard ‘kick-sampling’ technique was used at five established sites to collect 
streambed macroinvertebrates from the Patea River.  Samples were sorted and identified to 
provide number of taxa (richness) and MCI and SQMCIS scores for each site. 
 
The MCI is a measure of the overall sensitivity of the macroinvertebrate community to the 
effects of organic pollution in stony streams. It is based on the presence/absence of taxa with 
varying degrees of sensitivity to environmental conditions. The SQMCIS takes into account 
taxa abundance as well as sensitivity to pollution, and may reveal more subtle changes in 
communities, particularly if non-organic impacts are occurring. 
 
Significant differences in either the MCI or the SQMCIS between sites indicate the degree of 
adverse effects (if any) of the discharges being monitored. 
 
This late summer macroinvertebrate survey undertaken during a period of power station 
discharge, indicated that recent discharges of treated cooling water from the Contact Energy 
Ltd’s site had not had any detrimental effect on the macroinvertebrate communities of the 
river. No significant changes in the macroinvertebrate communities were recorded between 
the upstream ‘control’ site and site immediately downstream of the discharge. Rather, 
changes were more subtle involving presence/absence of a few taxa rarities. 

 
The macroinvertebrate communities in the reach of the Patea River adjacent to the 
discharge contained moderate proportions of ‘sensitive’ taxa at all sites whereas the 
communities were generally dominated by an increase in numbers of ‘tolerant’ taxa, in 
part affected by impacts of the major point source discharge (Stratford WWTP system) 
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some 3.5 km upstream. Taxonomic richness (number of taxa) tended to have increased at 
the time of this summer survey compared to the previous spring 2009 survey. 
 
MCI and SQMCIS scores indicate that the stream communities throughout the river reach 
were of ‘good’ to ‘fair’ health, and only slightly below the typical condition predicted for 
similar Taranaki ringplain rivers, and reflected some impacts of a lengthy period of low 
flow conditions. 
 
Biomonitoring at three sites further downstream in the Patea River, for the establishment 
of baseline conditions in relation to consented power station expansion, found similar 
conditions to those monitored in the vicinity of the cooling water discharge but with a 
small decrease in the proportion of characteristic (dominant) ‘sensitive’ taxa at the furthest 
downstream sites. No significant changes in proportions of  ‘tolerant’ taxa numbers were 
recorded within this reach, while MCI scores were near or slightly above historical median 
values and relatively typical of communities coincident with moderate summer 
periphyton substrate cover during a low flow period. 
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