
 
 
 
 

Policy and Planning Committee 
 

Tuesday 23 July 2019   
10.30am 

Taranaki Regional Council, Stratford 
 
 



 

 

Agenda for the meeting of the Policy and Planning Committee to be held in the 
Taranaki Regional Council chambers, 47 Cloten Road, Stratford, on Tuesday 23 
July 2019 commencing at 10.30am. 
 
Members Councillor N W Walker (Committee Chairperson) 
 Councillor M P Joyce 
 Councillor C L Littlewood  
 Councillor D H McIntyre 
 Councillor B K Raine 
 Councillor C S Williamson (via Zoom?) 
 Councillor D L Lean (ex officio)  
  
Representative  Ms E Bailey (Iwi Representative)   

Members Mr J Hooker (Iwi Representative) 
 Mr M Ritai (Iwi Representative) 
 Councillor P Nixon (South Taranaki District Council)  
 Councillor R Jordan (New Plymouth District Council)  
 Councillor G Boyde (Stratford District Council) 
 Councillor C Coxhead (South Taranaki District Council)  
 Mr P Muir (Taranaki Federated Farmers) 
 
Apologies Councillor D N MacLeod (ex officio) 
Notification of Late Items 
 

Item Page Subject 

Item 1 3 Confirmation of Minutes 

Item 2 9 Update on implementation of the National Policy Statement for 
Urban Development Capacity 

Item 3 16 Review of the Regional Air Quality Plan for Taranaki 

Item 4 29 Regional Freshwater Ecological Quality 

Item 5 276 Aotearoa Deal for Nature 

Item 6 295 Predator Free 2050 Update and presentation 

Item 7 300 Ministry of Health: Annual Report on Drinking-water Quality 
and update on Taranaki Drinking Water Joint Working Group 
and related matters 

Item 8 305 Report on Advocacy and Response activities for the 2018/2019 
year 

Closing Karakia and Karakia for kai 
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Agenda Memorandum 
 

Date 23 July 2019 
 

 
Memorandum to 
Chairperson and Members 
Policy and Planning Committee 

 

Subject: Confirmation of Minutes – 11 June 2019      

Approved by: A D McLay, Director-Resource Management 
 

B G Chamberlain, Chief Executive 
 

Document: 2295199 
 

 

Resolve 

That the Policy and Planning Committee of the Taranaki Regional Council: 

a) takes as read and confirms the minutes of the Policy and Planning Committee meeting 
of the Taranaki Regional Council held in the Taranaki Regional Council chambers, 47 
Cloten Road, Stratford, on Tuesday 11 June 2019 at 10.40am 

b) notes the recommendations therein were adopted by the Taranaki Regional Council on 
2 July 2019. 

 

Matters arising 

Appendices 

Document #2272809 – Minutes Policy and Planning Committee  
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Doc# 2272809-v1 

Minutes of the Policy and Planning 
Committee Meeting of the Taranaki 
Regional Council, held in the Taranaki 
Regional Council Chambers, 47 Cloten 
Road, Stratford, on Tuesday 11 June 2019 
at 10.40am. 
 

Members Councillors C S Williamson  (Committee Chairperson) 
   M P Joyce  
   D H McIntyre 
   B K Raine 
   D L Lean (ex officio) 
 

Representative Councillors R Jordan (New Plymouth District Council) 

Members Messrs J Hooker (Iwi Representative)  
   C Coxhead (South Taranaki District Council) 
   G Boyde (Stratford District Council) 
  Ms E Bailey (Iwi Representative) 

 
Attending Messrs A D McLay (Director-Resource Management) 
   S J Hall (Director-Operations) 
   C L Spurdle (Planning Manager) 
   G Severinsen (Manager Policy & Strategy) 
  R Phipps (Science Manager) 
    S Tamarapa (Iwi Communications Officer) 
  R Ritchie (Communications Manager)    
   Ms J Mack (Committee Administrator) 
 Mrs H Gerrard (Science Manager) 
 Ms G Marcroft (Policy Analyst) 
 Mrs F Hafiz (Environmental Scientist) 
 Mr J Kitto (Science Advisor) 
 
 Mrs F Mulligan (Iwi Representative) 
 Mr H Eriwata (Iwi Representative) 
 Mr J Clough (Wrightson Consulting) 
 Mr B Jansma (Nga Ruahine) 
  
 One member of the media (R Martin RadioNZ who recorded the meeting). 
 
 

Apologies The apologies from Councillors D MacLeod (ex officio) and N W Walker, C  
Littlewood, Mr M Ritai (Iwi Representative) and Mr P Nixon (South Taranaki 
District Council) were received and sustained. 

 
Mr A McLay, acting as the Principal Administrative Officer, called for nominations to elect a 
Chair for the meeting given the absence of Councillor N Walker (Chair) and Councillor C 
Littlewood (Deputy Chair).  Councillor M Joyce nominated Councillor C Williamson and 
Councillor D McIntyre seconded the nomination.  There were no further nominations. 
Councillor C Williamson assumed the role of Chairperson for the meeting. 
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 Policy and Planning Committee Meeting Tuesday 11 June 2019 
 

 

 
 

 

 

 

  
 

Notification of   
Late Items There were no late items of business. 

 
 
1. Confirmation of Minutes – 30 April 2019        

 Resolved 

 THAT the Policy and Planning Committee of the Taranaki Regional Council 

a) takes as read and confirms the minutes and confidential minutes of the Policy and 
Planning Committee meeting of the Taranaki Regional Council held in the 
Taranaki Regional Council chambers, 47 Cloten Road, Stratford, on Tuesday 30 
April 2019 at 10.30am 

b) notes that the recommendations therein were adopted by the Taranaki Regional 
Council on 21 May 2019.   

 McIntyre/Hooker 

  
 Matters Arising 

There were no matters arising. 
 
 

2. 2019 Central Government Budget Initiatives  
 

2.1 Mr A McLay, Director-Resource Management, spoke to the memorandum informing 
members of budget announcements relating to the Government’s Productive and 
Sustainable Land Use package and highlighted matters of potential interest to the 
Council.  It was acknowledged there was little detail provided and the Council would 
endeavour to gain the maximum advantage of the programmes for the region and 
minimise the cost impact of the package, given the Council hadf just completed the its 
finacial planning for 2019/20. 

 

 Recommended 

That the Taranaki Regional Council: 

a) receives this memorandum entitled 2019 Central Government Budget Impacts; 

b) notes there is little detail to determine the impacts of the package on Council 
programmes. 

Raine/McIntyre 

 
 

3. Submission on Climate Change Response (Zero Carbon) Amendment Bill  
 

3.1 Mr G Severinsen, Policy & Strategy Manager, spoke to the memorandum introducing 
a draft submission on the Climate Change Response (Zero Carbon) Bill.  
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 Policy and Planning Committee Meeting Tuesday 11 June 2019 
 

 

 

 

 

 

 
 

 

 Recommended 

That the Taranaki Regional Council: 

a) receives the memorandum Submission on Climate Change Response (Zero Carbon) 
Amendment Bill; 

b) adopts the submission with any changes recommended by the Committee. 

McIntyre/Boyde 

(Bailey and Hooker voted against the motion) 

 
 

4. National Planning Standards 

 
4.1 Mr C Spurdle, Planning Manager, spoke to the memorandum informing members of 

the new National Planning Standards and the proposed implementation approach, 
particularly using ePlanning.  

 

Recommended 

That the Taranaki Regional Council: 

a) receives the memorandum National Planning Standards 

b) notes the National Environmental Standards will be applied as Council plans are 
reviewed. 

Raine/Williamson 

 
 

5. Section 42A report and track changes version of the Proposed Coastal Plan 
for Taranaki 

 

5.1 Mr A McLay, Director-Resource Management, spoke to the memorandum and 
introduced Ms G Marcroft (Policy Officer) who presented the Section 42A report and 
the track changes version of the Proposed Coastal Plan for Taranaki (the Proposed Plan) 
in preparation for the hearing of submissions next month.   

 

 Recommended 

That the Taranaki Regional Council: 

a) receives this memorandum entitled Section 42 A report and track changes version of 
the Proposed Coastal Plan for Taranaki;  

b) agrees to release the Track changes of the Proposed Coastal Plan for Taranaki hearing 
version and the Proposed Coastal Plan for Taranaki Section 42 A report for the hearing 
prior to a formal hearing of submissions; 

c) notes the hearing committee established by the Council will hear the submissions; 

d) notes the Council will receive the hearing committee decision for consideration 
and adoption before being formally released and potentially open to any appeals. 

Hooker/Raine 

Policy and Planning Committee - Confirmation of Minutes

6



 Policy and Planning Committee Meeting Tuesday 11 June 2019 
 

  

6. SEM Freshwater physico-chemical monitoring programme 2017-2018 report 
 
6.1 Mr R Phipps, Science Manager, spoke to the memorandum updating the Committee 

on the latest results of the Council’s annual state of the environment monitoring 
programme for fresh water quality (physicochemical measures).  A PowerPoint 
presentation of the report was also given. A number of questions from Ms E Bailey 
concerning the programme and its results were received and answered. 

 
 Recommended 

That the Taranaki Regional Council: 

a) receives this memorandum noting the preparation of a report on the state of and 
trends in regional physicochemical water quality data for Taranaki, for 2017-2018 
and over the periods 1995-2018 and 2011-2018 respectively, together with 
information on compliance with the NOF and regional guidelines; 

b) receives the report Freshwater Physicochemical Programme State of the Environment 
Monitoring Annual Report 2017-2018 Technical Report 2018-103 

c) notes the findings of the trend analyses of data from the SEM physicochemical 
programme; 

d) notes the findings of the analysis of water quality state data from the SEM 
physicochemical programme;  

e) notes the findings of examination of the representativeness of the existing 
monitoring network; and 

f) adopts the specific recommendations therein. 

Joyce/Muir 

(Ms Bailey voted against the motion). 

 

 

7. MfE and Stats NZ Report – ‘Environment Aotearoa 2019’ 
 
7.1 Mr G Severinsen, Policy and Strategy Manager, spoke to the memorandum 

introducing and briefly discussing the latest national synthesis report prepared by the 
Ministry for the Environment (MfE) and Stats New Zealand on the state of New 
Zealand’s environment, entitled ‘Environment Aotearoa 2019’. 

 

 Recommended 

That the Taranaki Regional Council: 

a) receives this memorandum ‘MfE and Stats NZ report – Environment Aotearoa 2019’. 

Boyd/McIntyre 
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 Policy and Planning Committee Meeting Tuesday 11 June 2019 
 

 

8. Key Native Ecosystems programme update 
 
8.1 Mr S Hall, Director-Operations, presented for Member’s information an update on the 

identification of seventeen new Key Native Ecosystem (KNE) sites and answered 
questions on the KNE programme.  

 

 Recommended 

That the Taranaki Regional Council: 

a) receives this memorandum and the attached inventory sheets for Honeyfield’s 
Bush, O’Sullivan Brothers, Lucien’s Lot, McDonalds Glen, Te Kapua Park Bush, 
Hooper’s Bush, Vertical Horizons, Tapuinikau Pa, Tataraimaka Pa, Eco Blue 
Nature Reserve, Coplestone’s Bush, Banga’s Bush, Jones Bush, Brough QEII, Log 
Jam, Abplanalp Kaupokonui Bush, Brookwood; and  
 

b) notes that the aforementioned sites have indigenous biodiversity values of 
regional significance and should be identified as Key Native Ecosystems.  

Joyce/Hooker 

 
 

Closing Karakia Mr J Hooker (Iwi Representative) gave the closing Karakia to the 
Policy and Planning Committee and Karakia for kai (lunch). 

 
 

There being no further business, the Committee Chairperson Councillor C Williamson, 
declared the meeting of the Policy and Planning Committee meeting closed at 12.00pm.   
 
 

Confirmed 
 
 
Chairperson  ___________________________________________________________  
 N W Walker   
 
 
Date 23 July 2019   
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Agenda Memorandum  

Date 23 July 2019 
 

 
Memorandum to 
Chairperson and Members 
Policy and Planning Committee  

 

Subject: Update on implementation of the 
National Policy Statement for Urban 
Development Capacity  

Approved by: A D Mclay, Director – Resource Management 
 

BG Chamberlain, Chief Executive 
 

Document: 2277289 
 

 

Purpose 

1. The purpose of this memorandum is to present an update on the implementation of the 
National Policy Statement on Urban Development Capacity (NPS-UDC) in the Taranaki 
region.  

2. Attached separate to this Agenda is the third Quarterly Monitoring Repot on Urban 
Development Indicators for the New Plymouth District. 

 

Executive summary 

3. The NPS-UDC was gazetted in November 2016, requiring regional and district councils 
to provide sufficient urban development and planning capacity for housing and business 
growth in the future. 

4. New Plymouth is identified as a ‘high-growth’ urban area by the NPS-UDC.  
Consequently, as part of the implementation of the NPS-UDC, the New Plymouth 
District Council and Taranaki Regional Council are required to prepare quarterly 
monitoring reports, three-yearly housing and businesses development capacity 
assessments, and a future development strategy.  

5. The New Plymouth District Council and Taranaki Regional Council have agreed to 
prepare the aforementioned documents jointly with New Plymouth District Council 
taking the lead in their preparation. 

6. The latest Quarterly Monitoring Report on Urban Development Indicators for the New 
Plymouth District has recently been published. This is the third report of its type and 
reviews statistical indicators of house prices, housing affordability and housing 
development, as well as business land and floor space for the New Plymouth district.  

7. An advanced draft Housing and Business Development Capacity Assessment Report has been 
prepared, which forecasts demand and feasible development capacity within the New 
Plymouth urban area, as well as the likely take-up of capacity. It will be published 
shortly. 
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8. The draft Housing and Business Development Capacity Assessment Report includes estimates 
and targets for meeting future population growth in New Plymouth over the next 30 
years. The draft Report projects that an additional 10,919 new dwellings will be needed 
over that time to meet population growth. 

9. A Future Demand Strategy is also anticipated to be published shortly. The aim of this 
strategy is to provide certainty to the community and stakeholders as to where and when 
future urban development is likely to occur, the targets to be met, and how and where 
future development will occur.  

10. Targets identified in the Future Demand Strategy will then be included in the Regional 
Policy Statement for Taranaki and New Plymouth’s Proposed District Plan. 

11. Of note, the Ministry for the Environment (MfE) is currently reviewing the NPS-UDC. 
Officers have been advised that central government anticipates replacing the current 
NPS-UDC. Early indications are that the NPS-UDC will be amended to focus more on 
New Zealand’s metropolitan areas, with some provincial high growth centres such as 
Whangarei and New Plymouth no longer being statutorily required to meet the 
aforementioned NPS-UDC planning and monitoring obligations.   

 

Recommendations 

12. That the Taranaki Regional Council: 

a) receives the third Quarterly Monitoring Repot on Urban Development Indicators for the 
New Plymouth District;  

b) notes that the Housing and Business Development Capacity Assessment report and Future 
Development Strategy for New Plymouth will be published shortly; and 

c) notes that the NPS-UDC is currently being reviewed. 

 

Background 

13. Under the Resource Management Act 1991 (the RMA), regional policy statements and plans 
must give effect to any national policy statement.  

14. Members will recall that the National Policy Statement on Urban Development Capacity 2016 
(NPS-UDC) came into force in December 2016. Its purpose is about recognising the 
national significance of: 

 urban environments and the need to enable such environments to develop and 
change in the future; and 

 providing sufficient development capacity to meet the needs of people and 
communities (as well as future generations) in urban environments.  

15. The NPS-UDC was developed by MfE and the Ministry of Business, Innovation and 
Employment (MBIE).  The NPS-UDC imposes differing requirements for local authorities 
based upon whether they contain ‘high-growth’ or ‘medium growth’ urban areas.   

16. At the time that the NPS-UDC came into force, New Plymouth was initially identified as 
a medium-growth urban area (with a projected population growth of 9.3% between 2013 
and 2023). However, in late 2017, New Plymouth was confirmed by Statistics New 
Zealand as a high-growth urban area. Consequently, in accordance with the 
requirements of the NPS-UDC, both the New Plymouth District Council and this Council 
agreed to jointly prepare and publish: 

Policy and Planning Committee - Update on implementation of the National Policy Statement for Urban Development Capacity
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 quarterly monitoring reports on New Plymouth house prices, housing affordability 
and housing development, as well as business land; 

 a three-yearly housing and business development capacity assessment; and  

 a future development strategy.   

 

17. Based upon the findings of the three-yearly housing and business development capacity 
assessments, both councils were also required to agree and set minimum targets in their 
district plan or regional policy statement for sufficient feasible development capacity for 
housing in New Plymouth by the end of December 2018.  However, while all other high 
growth urban areas had two years to meet these statutory deadlines, New Plymouth was 
only confirmed as high growth in August 2017. Consequently, despite the best of efforts, 
it has been necessary to take extra time to deliver on these elements of the NPS-UDC 
implementation.  

18. Set out below, is an update on where we are at in relation to implementing the NPS-
UDC. 

 

Quarterly Monitoring Report - March 2019 

19. The latest Quarterly Monitoring Report on Urban Development Indicators has been published 
by the New Plymouth District Council (on behalf of both councils). The report is for the 
quarter ending March 2019. 

20. This is the third report of its type and reviews statistical indicators of house prices, 
housing affordability and housing development, as well as business land (retail, 
commercial and industrial) and floor space for the New Plymouth district.1 In particular, 
information is gathered on: 

Residential baseline indicator groups:  Business baseline indicator groups: 
Housing      Employment and growth 
Rentals      Supply of business space 
Price      Price efficiency 
Housing affordability 
Provision of new homes. 

21. Key findings from the report are as follows: 

 The New Plymouth district is expected to experience high population growth, i.e. to 
92,400 in 2028 from an estimated 83,400 in 2018, and 106,100 by 2048 (i.e. 27.2% 
growth). 

 Housing: the cost of building or buying a first home in New Plymouth has increased. 
However, housing affordability is also on the rise in the short term. 

 Rent has continued to increase but the rate of change remains steady, alongside rental 
affordability. 

 Subdivisions: the increase in sub-dividable lots and residential consent applications 
has naturally given rise to an increase in the number of dwellings. 

                                                      
1 For each data set, information is presented graphically (along with an explanation on what the indicator shows) and the 
identified source for the data.  For this Quarterly Report the data for each indicator is from 2007 to 2018, with some 
information limited by the unavailability of data from MBIE. Any gaps in information are being rectified over time as new 
up-to-date data becomes available. 
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 Business sector growth: business growth has had a small increase in the short term, 
returning to employment numbers similar to 2008. 

 Business Indicator Group 2: the current vacant land/floorspace available in New 
Plymouth will provide for short to medium capacity for growth.  
 

22. The Quarterly Monitoring Report on Urban Development Indicators is available online at 
www.newplymouthnz.com/Council/Council-Documents/Reports/National-Policy-
Statement---Urban-Development-Capacity. 

23. The findings from the quarterly monitoring reports have helped inform the development 
of the three-yearly Housing and Business Development Capacity Assessment Report (refer to 
discussion below).  

 

Draft Housing and Business Development Capacity Assessment Report 

24. A draft Housing and Business Development Capacity Assessment Report (HBCA) has been 
prepared. The HBCA is a document prepared on a three-yearly cycle to forecast demand 
and ‘feasible’ development capacity for the New Plymouth district, as well as the likely 
take-up of capacity.  The HBCA, amongst other things, identifies minimum targets for 
housing and informs the development of a ‘future development strategy’.  Minimum 
targets are ultimately to be included in relevant regional policy statements and district 
plans and inform the development of the Future Development Strategy.   

25. The draft HBCA will shortly be made publicly available (likely August). Key trends and 
issues for New Plymouth as identified in the draft HBCA are as follows: 

 Population growth in New Plymouth means more houses are required in the future – 
an additional 10,919 new dwellings over the next 30 years. 

 New Plymouth’s existing residential zoned land and infill housing potential provides 
sufficient capacity in the short and medium term.  

 Additional residential land is to be provided for in the Proposed District Plan for New 
Plymouth to meet long-term needs. Through the District Plan there will be sufficient 
growth areas to meet long-term housing and business capacity demands in the 
district. 

 Infrastructure spending of approximately $128.7 million is needed over the next 30 
years to support future growth – including increased demand for small/multi-unit 
dwellings, rest homes and retirement villages.  

 Changing/ageing population means that New Plymouth will require more single-
person and couple-only households in the future. 

 Greenfield development is more feasible than infill development.  

 There is good provision of floor space for businesses in the New Plymouth District 
(for the short to medium term).  Over the long-term, demand for floor space may be 
met by redeveloping existing business land uses within the Central City.  

 There is sufficient capacity to meet commercial and retail demand through multi-
level developments in the Central City area. 

 There is sufficient land supply on the eastern side of New Plymouth to meet 
industrial demand into the long-term.  There is currently no industrial 
demand/supply identified on the western side of the city.  
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26. Overall, the HBCA indicates that the New Plymouth District has sufficient housing and 
business development capacity for the short-term (three years), medium-term (three to 
ten years) and long-term (ten to thirty years), to meet the demands of projected 
population growth. Set out in Table 1 below is a summary of key statistics relating to 
housing and business projections from the draft HBCA 

 

Table 1: Housing and business demand projections for New Plymouth (2018 – 2048) 

Housing demand projections 

 Projected no. of 
households 

Total change 
NPS-UDC 

margin 
Projected no. of 

households 
Total change 

2018 34,295   34,295  

Short term (2018-21) 35,454 1,156 20% 35,686 1,391 

Medium term (2021-28) 37,996 2,541 20% 38,736 3,050 

Long term (2028-48) 43,629 5,634 15% 45,214 6,479 

Total  9,334   10,919 

 

Business demand projections 

Demand Retail Commercial Industrial Total change 

Employment growth by sector 

2018 5,940 7,920 10,750 24,610 

Short term (2018-21) 9,320 9,090 12,430 30,840 

Medium term (2021-28) 11,130 10,000 13,780 35,660 

Long term (2028-48 15,070 11,230 15,210 41,510 

Gross floor area floor space growth by sector (ha) 

Short term (2018-21) 2.1 1.5 32.2 35.8 

Medium term (2021-28) 2.5 4.0 82.9 89.4 

Long term (2028-48 5.4 3.7 77.9 87.0 

 10.0 9.3 193.0 212.3 

 

Future Development Strategy 

27. As previously noted, the New Plymouth District Council and this Council are required to 
produce a ‘future development strategy’.  The purpose of this strategy is to identify 
where and when future urban development is likely to occur. A draft has been developed 
that incorporates the findings of the HBCA.  

28. The content of the future development strategy includes: 
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 minimum targets for sufficient, feasible development capacity for housing across the 
New Plymouth District 

 how population and housing growth will be enabled through district plans, long term 
plans and infrastructure strategies over the next 30 years 

 maps and tables showing the location, timing and sequence of development capacity 

 the infrastructure and implementation actions required to support development 
capacity 

 how the strategy will respond to changes in demand or land owners’ intentions. 
 

29. It is anticipated that this Strategy will be completed shortly and released to coincide with 
the public notification of New Plymouth District Council’s Proposed District Plan.  

 

Minimum targets and amendment to the Regional Policy Statement 

30. As noted previously, the NPS-UDC requires minimum targets to be set for sufficient and 
feasible development capacity for housing, for all high-growth areas.  The draft HBCA 
confirms that over the short to long term (2018 to 2048), the Council and New Plymouth 
District Council must plan for 10,919 new dwellings 

31. The New Plymouth District Council plan to input minimum targets for housing into the 
Proposed District Plan for New Plymouth by August 2019.  Similarly, the Taranaki Regional 
Council must also amend its Regional Policy Statement for Taranaki to include these targets.  

32. The minimum targets to be included in the Regional Policy Statement are as follows:  
 

Table 2: Minimum target for inclusion in the Regional Policy Statement for Taranaki  (2018 – 2048) 

Target 

Term 

Short to medium 
(2018-2028) 

Long 
(2028 – 2048) 

Total  

Minimum targets2 4,441 dwellings 6,479 dwellings 10,919 dwellings 

Source: Draft New Plymouth Housing and Business Development Capacity Assessment 2019. 

33. Pursuant to Policy PC8 of the NPS-UDC, the Council must set their minimum targets for 
housing in its Regional Policy Statement in accordance with section 55(2A) of the RMA 
without using the process in Schedule 1 of the RMA.  

 

Future changes planned 

34. More recently, officials from MBIE have advised that central government anticipates 
replacing the current NPS-UDC.  Early indications are that the NPS-UDC will be 
amended to focus more on New Zealand’s metropolitan areas with some provincial high 
growth centres such as Whangarei and New Plymouth no longer being statutorily 
required to meet its planning and monitoring obligations.   

                                                      
2 The minimum dwelling targets are the projected actual demand plus a margin of 20% for the short to medium term, and a 
margin of 15% for the long term. 
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35. There should consequently be less stringent requirements for New Plymouth with regard 
to the identification of targets for urban growth i.e. these obligations will no longer be a 
statutory requirement but likely will still be strongly encouraged.   

36. It is also important to note that delivering on the monitoring, planning and reporting 
obligations has been a challenging process for both the New Plymouth District Council 
and Taranaki Regional Council to meet the statutory deadlines of December 2018.  
However, now that the Housing and Business Development Capacity Assessment Report is 
nearing completion it is important to recognise that this has been a useful collaborative 
process to be involved in and it is likely that the councils will work together to deliver.   

 

Decision-making considerations 

37. Part 6 (Planning, decision-making and accountability) of the Local Government Act 2002 
has been considered and documented in the preparation of this agenda item.  The 
recommendations made in this item comply with the decision-making obligations of the 
Act. 

 

Financial considerations—LTP/Annual Plan 

38. This memorandum and the associated recommendations are consistent with the 
Council’s adopted Long-Term Plan and estimates.  Any financial information included in 
this memorandum has been prepared in accordance with generally accepted accounting 
practice. 

 

Policy considerations 

39. This memorandum and the associated recommendations are consistent with the policy 
documents and positions adopted by this Council under various legislative frameworks 
including, but not restricted to, the Local Government Act 2002, the Resource Management 
Act 1991 and the Local Government Official Information and Meetings Act 1987. 

 

Iwi considerations 

40. This memorandum and the associated recommendations are consistent with the 
Council’s policy for the development of Māori capacity to contribute to decision-making 
processes (schedule 10 of the Local Government Act 2002) as outlined in the adopted long-
term plan and/or annual plan.  Similarly, iwi involvement in adopted work programmes 
has been recognised in the preparation of this memorandum. 

 

Legal considerations 

41. This memorandum and the associated recommendations comply with the appropriate 
statutory requirements imposed upon the Council. 
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Agenda Memorandum  

Date 23 July 2019 
 

 
Memorandum to 
Chairperson and Members 
Policy and Planning Committee  

 

Subject: Review of the Regional Air Quality Plan 
for Taranaki 

Approved by: A D McLay, Director – Resource Management 
 

BG Chamberlain, Chief Executive 
 

Document: 2240801 
 

 

Purpose 

1. The purpose of this memorandum is to seek Members’ agreement to: 

a) proceed with an early review of the Regional Air Quality Plan for Taranaki in 
accordance with the First Schedule requirements of the Resource Management Act 
1991 (the RMA); and 

b) combine the review of the Regional Air Quality Plan with the reviews of the Regional 
Freshwater Plan for Taranaki and the Regional Soil Plan for Taranaki.  

 

Executive summary 

2. In 2011, the Taranaki Regional Council (the Council) adopted the second Regional Air 
Quality Plan for Taranaki.  This Plan sets out the strategic direction for promoting the 
sustainable management of Taranaki’s air resource further to the requirements of the 
RMA.  

3. Section 79 of the RMA specifies that the Council must commence a review of the Regional 
Air Quality Plan for Taranaki no later than 10 years from the date of implementation (i.e. 
July 2021).    

4. Eight years on, officers suggest there are significant benefits to Council commencing an 
early statutory review of this Plan and a ‘once in a decade’ opportunity to combine the 
current freshwater, soil and air plan’s into a single combined natural resources plan for 
the region.   

5. The main benefit of doing a combined natural resource plan relates to promoting better 
integrated management of Taranaki’s air, land and freshwater resources, as well as better 
alignment between Plan provisions that address the different environmental domains.  

6. In conjunction with this dual review process, Council is also procuring a new ePlanning 
tool called ‘ISOVIST’ which provides a different but more efficient way of developing 
and viewing planning documents online. 
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7. Of note, the findings of an interim review on the efficiency and effectiveness of the 
current RAQP identified no significant issues requiring major changes to the Plan, 
therefore the Plan review process can be a relatively simple exercise. 

8. Attached separate to this agenda item is a draft project brief setting out the process for 
reviewing the RAQP. 

 

Recommendations 

9. That the Taranaki Regional Council: 

a) notes that the Council is required by the RMA to commence a review of the Regional 
Air Quality Plan for Taranaki no later than July 2021 

b) agrees to commence a full review of the Regional Air Quality Plan for Taranaki in 
conjunction with the reviews of the freshwater and soil plans in accordance with the 
Schedule 1 requirements of the RMA 

c) agrees to the development and review of a combined regional natural resources plan 
that addresses the integrated management of air, land and freshwater resources  

d) approves the attached project brief entitled Review of the Regional Air Quality Plan for 
Taranaki and development of a combined regional plan 

e) notes that combining these plans is not anticipated to delay the public notification of 
a proposed plan addressing the Council’s freshwater and soil conservation functions. 

 

Background 

10. Members will recall that the Regional Air Quality Plan for Taranaki (RAQP) is the second 
air quality plan to be prepared by the Council and was made operative in July 2011.  It 
was prepared under the provisions of the RMA and is the ‘rule book’ for ensuring the 
sustainable management of the region’s air resource.  

11. Section 79 of the RMA specifies that a local authority must commence a review of their 
regional or district plans no later than ten years from the date of implementation.  The 
implications of this requirement is that the Council does not have to commence the next 
RAQP review process until July 2021.   

12. Members may recall that in early 2018, Council completed a non-statutory interim review 
of the efficiency and effectiveness of the RAQP pursuant to Section 35(2)(b) of the RMA. 
The interim review confirmed that in accordance with state of the environment 
monitoring, Taranaki has high overall air quality and that the Plan was working well. 
The only issues of note were relatively only minor enforcement issues and the need to 
address any new or emerging national directions (e.g. National Environmental Standards 
for Air Quality and National Planning Standards) when a full review takes place.   

13. Members will also be aware that Council has agreed to combine the review of the 
Regional Freshwater Plan for Taranaki and the Regional Soil Plan for Taranaki into a new 
combined Plan. Officers suggest there are significant benefits to commencing an early 
statutory review of RAQP and combining that Plan review process with the current 
freshwater and soil plan reviews, thereby creating a single combined natural resources 
plan for the region. 1 

                                                      
1  Of note - activities that occur within the Taranaki coastal marine area would continue to be regulated by the Regional 
Coastal Plan for Taranaki. 
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14. The following provides an overview of the RAQP review process, including the 
advantages and disadvantages of undertaking an early review process.  

 

Review of the RAQP 

15. Attached separate to this agenda is a draft project brief for reviewing the current RAQP 
and contributing to the incorporation of air quality provisions into a combined natural 
resources plan. In summary, the project identifies seven distinct stages: 

 project planning 

 research and technical investigations of any complex and/or potentially contentious 
air quality issues 

 consultation and engagement on key influencing issues 

 internal review of the current RAQP provisions  

 development and incorporation of draft provisions into a combined draft natural 
resources plan  

 alignment of provisions in the draft natural resources plan with National Planning 
Standards plus incorporating the combined plan onto a new ePlanning platform 

 public notification of a combined natural resources plan pursuant to the Schedule 1 
RMA process. 

 

16. As Members are well aware, Council staff are well advanced in a review of the 
freshwater and soil plans.  The review of the freshwater and soil plans has been ongoing 
over a number of years and the Council has committed to publicly notifying a combined 
freshwater and land plan by the end of 2020.  

17. Although there will be challenges in adding the RAQP review to the freshwater and soil 
plan review process, the timeline leading up to public notification of a Proposed Plan 
(anticipated to be mid 2020) works well with the Council having a ‘once in a decade’ 
opportunity to efficiently combine the plan reviews.  

18. Of note, significant work and change to the form and structure of all four regional plans 
is inevitable, in any case. New requirements under the National Planning Standards (which 
came into force in early May 2019) require the form and content of all regional plans to be 
amended and aligned with the Standards within a ten year period.  Included within the 
Standards are additional requirements for regional plans to be formatted and have 
ePlanning functionality.2   

19. As previously noted, an early review of the RAQP (which incorporates air quality 
provisions into a combined natural resources plan) has significant benefits, although 
some risks are noted. Set out in the table overleaf is a summary of the anticipated 
advantages and disadvantages. 

 

 

 

                                                      
2 As noted at the Policy and Planning Committee meeting of 11 June 2019, Council staff are also investigating ePlanning 
options. EPlanning provides a new way to develop and view planning documents. With a simple and intuitive interface the 
user should be able to read, search and interact with statutory planning documents, as well as view an entire plan or only the 
parts of plans that are relevant to an individual property. Plan provisions that apply to any particular site or activity should 
be easily accessible and users should also be able to select defined words to see their legal meaning. 
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Table 1: Overview of advantages and disadvantages of commencing an early review of the RAQP 

Advantages Disadvantages 

 Relatively simple exercise: Further to the findings of the 
Interim Review, the RAQP the review process should be a 
relatively simplistic process - not a lot of significant issues 
evident requiring change to the RAQP. It should therefore 
be easier to include within a larger plan review process.  

 Reduced costs: No need to run two separate adjacent 
statutory planning review processes – significantly reducing 
project costs. Also long-term savings in costs and resources 
(for Council and stakeholders) by reducing the number of 
plan review processes required into the future. 

 Improved alignment in Plan provisions: Regional 
planning issues, objectives, policies and rules across 
environmental domains can be better integrated and aligned 
– ensuring consistency, avoiding overlaps and reducing 
duplication.  

 Improved transparency and environmental outcomes: A 
single plan that address all adverse effects associated with 
activities regardless of their environmental domain would be 
more user friendly to Plan readers and resource users 
therefore improving transparency in relation to regulatory 
requirements and environmental outcomes. 

 Consistent with sector practice:  The only other regional 
councils who do not have a combined regional plan are the 
Canterbury, Otago, West Coast Regional Council’s – it 
appears to be the new ‘norm’ for regional plans. 

 No Air Shed Zoning: The incorporation of the RAQP into a 
‘Combined Plan’ will be relatively simplistic as only one air 
shed i.e. no zoning issues. 

 The introduction of new National Planning Standards by the 
Ministry for the Environment already dictates significant 
changes to the form and content requirements of the RAQP 
anyway that needs to be completed  

 Risks of pre-empting national directions: With the Plan 
Review process not legally required to commence until 
July 2021 there is a small risk of proceeding too early and 
new matters to consider becoming evident during this two 
year period e.g. National Environmental Standards - Air 
Quality (however we have been advised that a review of 
these Standards is not currently high on the Ministry for 
the Environment’s priority list).  

 De minimis process: Proceeding early could limit the 
extent of early consultation undertaken prior to notifying a 
draft Plan.  

 

Decision-making considerations 

20. Part 6 (Planning, decision-making and accountability) of the Local Government Act 2002 
has been considered and documented in the preparation of this agenda item.  The 
recommendations made in this item comply with the decision-making obligations of the 
Act. 
 

Financial considerations — LTP/Annual Plan 

21. This memorandum and the associated recommendations are consistent with the 
Council’s adopted Long-Term Plan and estimates.  Any financial information included in 
this memorandum has been prepared in accordance with generally accepted accounting 
practice. 
 

Policy considerations 

22. This memorandum and the associated recommendations are consistent with the policy 
documents and positions adopted by this Council under various legislative frameworks 
including, but not restricted to, the Local Government Act 2002, the Resource Management 
Act 1991 and the Local Government Official Information and Meetings Act 1987. 
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Iwi considerations 

23. This memorandum and the associated recommendations are consistent with the 
Council’s policy for the development of Māori capacity to contribute to decision-making 
processes (schedule 10 of the Local Government Act 2002) as outlined in the adopted long-
term plan and/or annual plan.  Similarly, iwi involvement in adopted work programmes 
has been recognised in the preparation of this memorandum. 
 

Legal considerations 

24. This memorandum and the associated recommendations comply with the appropriate 
statutory requirements imposed upon the Council. 
 

Appendices/Attachments 

Document 2240657: Project Concept Brief - Review of the Regional Air Quality Plan for 
Taranaki and development of a combined natural resources plan 
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Project Concept Brief:  Review of the Regional Air Quality Plan for 

Taranaki and development of a combined 

Natural Resource Plan 

Project Objectives 
 

The following project has been developed in response to both an ongoing review of the Regional Freshwater and Land 

Management Plan for Taranaki and the need to commence a statutory review of the Regional Air Quality Plan for 

Taranaki prior to July 2021.   

 

Given the timing of these two review processes, the development of National Planning Standards (which endorse the 

concept of combined regional plans) and the view that a review of the existing Regional Air Quality Plan for Taranaki 

should be relatively simplistic, it has been decided to combine both plans into one regional plan – to be referred to as 

the Natural Resource Plan for Taranaki.  

 

The Regional Coastal Plan for Taranaki will remain a separate regional plan in its own right. 

 

The project objectives are therefore as follows: 

 To carry out a statutory review of the existing Regional Air Quality Plan for Taranaki; and 

 To integrate the Regional Air Quality Plan for Taranaki with the Regional Freshwater and Land Management Plan for 

Taranaki, therefore developing a new Natural Resource Plan for Taranaki.  

 
 

Project Description 
 

This project primarily involves Planning staff (with the assistance of Technical Services, Consenting, and Compliance staff) 

commencing a full review of the Regional Air Quality Plan for Taranaki, in association with the existing review of the 

Regional Freshwater and Land Management Plan for Taranaki. This will then lead to the development of a combined 

Proposed Natural Resource Plan for Taranaki, which will be publicly notified for submissions.   

 

Technical reports, policy investigations, early consultative documents and e-document analysis will also be prepared and 

undertaken to support the development of such a new ‘regional’ planning document. 
 

Included within this review process are seven distinct stages: 

 

Project Planning 

The first step in this review process is the development of a draft Project Brief, with management staff meeting to 

confirm objectives, timeframes and inputs required.  The Project Brief is then presented to the Council’s Policy and 
Planning Committee for consideration, with a communication plan consequently developed by both the Policy and 

Planning/Communication teams. 

 

Research  

This involves obtaining key information inputs into the review process, particularly information needs arising out of any 

existing and/or newly amended National Environment Standards for Air Quality. This work will require careful and 

detailed technical analysis to ensure that any national standards and limits set (if any) etc. are appropriate to Taranaki 

and are at a suitable scale for both effective and efficient air quality management. Any changes proposed to existing 

objectives, policies and rules by this research will then lead into the preparation of consultation documents and/or 

technical papers as required (outlined below).  
 

Internal review of plan provisions 

An internal review of the current plan will be undertaken to confirm (and amend) policy directions on less complex or 

contentious issues e.g.: 

 Impacts of National Planning Standards on regional plan structure and content 

 Enforcement requirements for managing beach bonfires 
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 Enforcement requirements for bans on backyard burning 

 Implications of National Environmental Standards (Air Quality) on the licensing of word burning appliances 

 Implications of National Environmental Standards (Air Quality) requirements for particular matter PM2.5 

 Ways of incorporating Mātauranga Māori into plan provisions 

 Adequacy of oil and gas provisions i.e. on-site activities giving rise to emissions to air from hydrocarbon extraction 

and processing facilities 

 The integration and alignment of air plan provisions with equivalent provisions relating to fresh water and soil 

conservation to be included in a Proposed Natural Resource Plan for Taranaki. 
 

These evaluations will largely be conducted in-house, with reports less detailed than what is required for any 

consultation documents. However, if appropriate, officers will liaise with relevant parties and key stakeholders when 

updating or developing new plan provisions, rules, guidelines and appendices.  
 

This liaison/consultation will be undertaken in a variety of forms ranging from the exchange of emails to internal 

workshops, face-to-face meetings with interested/affected parties (e.g. oil and gas industry etc.) and telephone calls. 
 

Consideration will also be given to the Regional Policy Statement for Taranaki, national policy statements, national 

environmental standards, case law and other central/regional government air quality initiatives that may arise while 

preparing the draft plan. 
 

Apart from changes or additions that might be needed to the plans, the review will also look at provisions in both 

existing plans that are no longer necessary and could be deleted.  The draft Proposed Plan will then be referred to 

internal and external peer review, legal audit and Council consideration prior to formal public notification. 
 

Investigations and consultation on key influencing issues 

This involves Council undertaking investigations and/or preparing consultation/discussion documents and technical 

papers to examine particular issues where necessary. Internal or external reports would be prepared that define the 

problem being addressed, set out the management options available (with costs and benefits), and outline the Council’s 
preferred approach (including any new or revised rules). 
 

Consultation documents and technical reports may be used to ascertain stakeholder views on issues where Council is 

likely to propose significant changes in its policy direction or management approach and on issues that are complex and 

or potentially contentious or controversial.  

 

Air quality issues that may be examined include: 

 Consideration of new National Environmental Standards for Air Quality which address PM2.5 matters 

 Oil and gas issues relating to buffer distances 

 Enforcement of matters across local authority boundaries e.g. backyard burning and management of beach bonfires 

 Incorporation of Māori values. 
 

The preparation of these documents and technical papers will be staggered to spread workloads for staff and 

stakeholders and to allow time for appropriate technical work (if needed) to be done beforehand. Key stakeholders for 

each issue will be identified and formed into a working group for a collaborative process where necessary. 
 

Development of combined draft Proposed Plan and Section 32 Report 

The research, consultation documents and internal review findings (including any stakeholder feedback) will be 

incorporated into a Proposed Plan (refer Appendix III for draft Table of Contents) which incorporates both the Regional 

Air Quality Plan and Regional Freshwater and Land Management Plan.   
 

In conjunction with the development of the Proposed Plan, officers will prepare a Section 32 Report, which requires 

Council to report on its evaluation of the extent to which each Plan objective is the most appropriate way to achieve the 

purpose of the RMA and whether the polices, rules and other methods are the most appropriate for achieving the 

objectives after having regard to their efficiency and effectiveness. 
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While the Council has already consulted on a draft Freshwater and Land Plan, commencing the Air Quality Plan review is 

new and has yet to be tested with stakeholders. Under Clause 4A of the First Schedule of the RMA the Council must 

circulate a draft regional plan to iwi authorities for early comment prior to Plan notification.  The draft Plan represents an 

early opportunity for stakeholders to comment and have input on the overall scope and content of a proposed plan, 

including the wording of issues, objectives, policies, and rules etc.  

 

With the RMA and National Planning Standards reducing the content requirements for regional plans, the Council will 

take the opportunity to slim down its newly combined Natural Resource Plan to focus more on core information. 
 

Incorporation into ePlan structure 

In conjunction with the development of a combined regional plan for freshwater, land and air, the Council has 

committed to the use of an ePlan platform (i.e. Isovist) for the future development and use of regional planning 

documents. This is timely for the development of a combined regional planning process, with due consideration given to 

this output required throughout plan development.  
 

Notification of final Proposed Natural Resouce Plan for Taranaki  

Formal statutory processes apply following the public notification of a Proposed Plan and preparation of the final Section 

32 Report. This includes consultation, consideration of submissions and further supporting or opposing submissions, 

preparation of a summary of submissions, officer reports, pre-hearing meetings, a hearing of submissions and the 

adoption of the final Plan.  

 
 

Reasons for the Project 
 

The Regional Air Quality Plan for Taranaki 2011 (RAQP) is 

the second air quality plan to be prepared by the Council.  

It sets out the strategic direction that needs to be taken 

to promote the sustainable management of the region’s 
air resource.   

 

The RAQP became operative on 25th July 2011 further to 

the requirements of Section 65 and the First Schedule of 

the Resource Management Act 1991 (RMA), with the 

Council required to fully review the Plan no later than ten 

years from that date (i.e. July 2021). 

 

An Interim Review of the Plan was undertaken in early 

2018, which concluded that the Plan was working well 

and only minor amendments recommended. Only three 

minor operational/enforcement issues were identified 

requiring further consideration at Plan review stage: 

 Enforcing the ban on backyard burning 

 Managing beach bonfires 

 Licensing of wood burning appliances.  

 

Since this Interim Review was undertaken National 

Planning Standards have been published which endorse 

the need for simpler and more consistent plan structure, 

as well as the development of combined regional plans 

and use of ePlanning templates. 

 

As a comprehensive review of the Regional Freshwater 

and Land Management Plan is currently being 

undertaken it has been determined that it is timely and 

appropriate to consider the development of a combined 

regional plan that incorporates both the Regional 

 Benefits 
 

This project is anticipated to have the following benefits: 

 Relatively simple exercise: Further to the findings of 

the Interim Review, the RAQP review process should 

be relatively simplistic process - not a lot of 

significant issues evident requiring change. It should 

therefore be easier to include within a larger plan 

review process.  

 Reduced costs: No need to run two separate 

adjacent statutory planning review processes – 

significantly reducing project costs. Also long term 

savings in costs and resources (for Council and 

stakeholders) by reducing the number of plan review 

processes required into the future. 

 Improved alignment in Plan provisions: Regional 

planning issues, objectives, policies and rules across 

environmental domains can be better integrated and 

aligned across environmental domains – ensuring 

consistency and avoiding overlaps and reducing 

duplication.  

 Improved transparency and environmental 

outcomes: A single plan that addresses all adverse 

effects associated with activities regardless of 

environmental domain would be more user friendly 

to Plan readers and resource users therefore 

improving transparency in relation to regulatory 

requirements and environmental outcomes. 

 Improved alignment across plan review processes: 

Avoids risk of certain issues or themes, (e.g. oil and 

gas) being re-litigated through separate plan review 

processes and/or staggered separate plan reviews. 
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Freshwater and Land Management Plan and the Regional 

Air Quality Plan into one single regional planning 

document.  This is despite the fact that the RAQP is not 

legally required to be reviewed for another two years.  

 

If the Air Quality review is to be kept separate to the 

Freshwater and Land Management Review process then 

the Council may need to wait another ten years to 

combine them into one regional planning document.   

 

 

 Consistency with sector practice:  The only other 

regional councils who do not have a combined 

regional plan are the Canterbury, Otago, West Coast 

regional council’s – it appears to be the new ‘norm’ 
for regional plans. 

 Availability of staff: It is important to consider the 

availability of senior staff with expertise in this area 

to assist in such a review process.  

 Consideration of influencing factors: The outcomes 

of the Taranaki Energy vs STDC Environment Court 

case are expected within the next 6 months – not too 

long to wait regarding possible RAQP changes 

required for oil and gas provisions. Other matters 

identified can be dealt with in terms of the 

recommended timeframes for Plan review.  

 No Air Shed Zoning: The incorporation of the RAQP 

into a ‘Combined Plan’ will be relatively simplistic as 
only one air shed i.e. no zoning issues. 

 
 

Key Dates 
 

Forecast Start Date:  01/05/2019 

Forecast End Date:    31/12/2020 

 
 

 Resources 
 

Project Team: G Bedford, F McLay, B Pope, C Spurdle, C McLellan, B 

Cheyne, K Langton, J Bielski, R Ritchie.  

 

 

In Scope 
 

 Section 30(f) and (fa) RMA functions 

 Statutory RMA provisions 

 Current air quality plan provisions 

 Central government directions on air quality  

 National Environment Standards for Air Quality 

 Case law on air quality matters 

 National Planning Standards 

 Plan writing alignment, styles and consistency with 

other Taranaki Regional Council RMA plans 

 Consultation requirements and processes 

 State of the environment monitoring results and 

trends for air quality  

 Isovist/ePlanning requirements 

 

 Out of Scope 
 

 Air provisions within the coastal marine area 

 Climate change 

 Matters and influencing factors occurring post Plan 

notification 

 

 

 

 

Project Method 
 

There are many different elements that are involved in the review of a regional plan such as the Regional Air Quality Plan 

for Taranaki.  Furthermore, the act of combining this Plan review with the concurrent review of the Regional Freshwater 

and Land Management Plan for Taranaki increases the level of complexity with regard to the processes and timing of 

each stage of the review process.  

 

In simplistic terms this combined review process therefore involves the following tasks:  

1. Project brief finalised by 1 May 2019. 
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2. Council to consider and confirm the scope of the review and Council direction, including a decision to combine (or 

not) the review of the Regional Air Quality Plan for Taranaki with the Regional Freshwater and Land Management 

Plan for Taranaki (agenda item to be presented to the 11 June 2018 Policy and Planning Committee meeting).  

3. Develop an appropriate communication plan for the review process in conjunction with Public Information team. 

4. Undertake or commission research for input into discussion documents and draft Plan.  

With regard to regional air quality matters this includes: 

 Assessing National Planning Standard implications for regional plans and combined regional plans i.e. 

development of plan structure and content.  

 Establishing guidelines on the enforcement requirements for managing beach bonfires – including discussions 

with district council officers.  

 Establishing guidelines on the enforcement requirements for bans on backyard burning – including discussions 

with district council officers.  

 Assessing and reporting on the implications of National Environmental Standards (Air Quality) on the licensing of 

wood burning appliances.  

 Assessing and reporting on the implications of National Environmental Standards (Air Quality) on the inclusion of 

standards in regional plans for particular matter PM2.5 (once they come into force – anticipated to be November 

2019).  

 Investigating effective ways of incorporating Mātauranga Māori (Maori knowledge) into the planning for and 
monitoring of air quality in Taranaki.  

 Assessing the appropriateness, efficiency and effectiveness of oil and gas provisions within existing Regional Air 

Quality Plan provisions - given the outcomes of the STDC/Taranaki Energy Watch Environment Court case 

(anticipated to be August 2019) and overall public health concerns. 

 Assessing the appropriateness, efficiency and effectiveness of existing Regional Air Quality Plan provisions for 

on-site activities giving rise to emissions to air from hydrocarbon extraction and processing facilities and other 

industrial and trade premises.  

5. Assessing the statutory requirements for a regional plan review further to the specifications of the First Schedule of 

the RMA.  

6. Undertake an internal evaluation of plan provisions relating to air quality issues that are generally less complex or 

contentious.  

7. Review current context for regional air quality matters, having particular regard to: 

 amendments to the RMA 

 relevant national policy statements and environmental standards - to ensure their provisions are adequately 

addressed in a revised plan 

 the Regional Policy Statement for Taranaki (2010) to ensure all provisions are adequately addressed in a revised 

plan 

 other regional air quality plan provisions to ensure that a revised regional plan reflects current best practice 

 matters raised in the Interim Review report. 

8. Project Team to carry out a technical review of the robustness of the Plan’s existing rules. 

9. Undertake early stakeholder consultation (if needed) to ascertain views on regional air quality (e.g. iwi involvement 

and incorporation of Mātauranga Māori principles), taking into consideration the statutory requirements of Schedule 

1 of the RMA. These documents are to focus on matters where the Council is likely to propose significant change in 

policy direction and/or management approach, or on regional air quality issues that are potentially contentious or 

controversial.  

10. Any consultation documents prepared to be circulated for stakeholder input – should this be deemed necessary. 

11. As appropriate - hold workshops, meetings or discussions with interested parties. 

12. Hold meetings with territorial authorities to discuss integrated management issues and Iwi representatives to 

determine Maori values and interests in the management of air quality issues. 

13. Project Team to: 

 analyse feedback on consultation documents 

 undertake further work to fill any information gaps identified from the research and consultation process (as 

appropriate). 

14. Feedback presented to Policy and Planning Committee for consideration.  

15. Prepare one complete Section 32 Report for both the Regional Air Quality Plan review and Regional Freshwater and 

Land Management Plan review processes.   
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16. Develop draft content for a combined regional plan - this includes developing draft plan provisions for air quality 

that are peer reviewed by other departments to ensure they are ‘fit for purpose’. Draft plan provisions to be 

formatted in such a matter to align with similar provisions in the proposed coastal plan and/or draft freshwater and 

land plan, and give effect to the requirements of the newly developed National Planning Standards, including 

ePlanning requirements (i.e. Isovist) processes.  

17. Develop ePlan: Transfer Word version content into Isovist and participate in the testing and implementation of the 

Isovist platform. 

18. Draft Natural Resource Plan to be presented for peer review and legal audit. 

19. Present draft Regional Plan and Section 32 Report to Policy and Planning Committee for its consideration. 

20. Circulate draft Regional Plan to external agencies (e.g. iwi authorities and territorial authorities) for targeted 

consultation. As appropriate, hold meetings or discussions with other parties on any matters raised via the targeted 

consultation.  

21. Project Team to: 

 analyse stakeholder and legal feedback on draft Natural Resource Plan and Section 32 Report 

 prepare a finalised Section 32 Report, and 

 prepare the proposed Plan ready for public notification.  

22. Proposed Natural Resource Plan and Section 32 Report presented to the Policy and Planning Committee for its 

consideration. 

23. Proposed Natural Resource Plan publicly notified and circulated. 

 

An indicative timeline for completion of a Proposed Natural Resouce Plan for Taranaki is demonstrated in Appendix I.  

 
 

Project Risks 
 

The following project risks have been identified as follows: 

 Low risk of pre-empting national directions being proposed/finalised between now and when the Regional Air 

Quality Plan review process is legally required to commence (i.e. July 2021) - new matters to consider may become 

evident during this two year period e.g. new National Environment Standards - Air Quality. 

 A ‘de minimis’ approach to the review process - proceeding with an early plan review process could limit the extent 

and effectiveness of early consultation undertaken prior to notifying a Proposed Plan. Also Section 4A of the First 

Schedule to the RMA requires early consultation with iwi authorities in the form of a draft plan.  

 Timing of district council review processes. 

 Adequate engagement: stakeholders may not feel that they have been adequately engaged or provided enough of 

an opportunity to inform/contribute to RAQP review process (e.g. district councils and iwi). 

 Staff resourcing: research and investigations would need to be initiated relatively quickly with a relatively short time 

frame for redrafting Plan provisions and section 32 report preparation.  

 Risk of ‘holding things up’ for the RFLP review: Council could be required to undertake further investigations into 
certain matters which could hold up a combined plan review process and therefore Regional Freshwater and Land 

Management Plan development. 

 
 

Approval: 
 

The following indicates that approval has been obtained for the project concept:  

 

Project Owner:  

 Project Owner 

  

Date:  
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Appendix I:  Timeline to the public notification of a Proposed Natural Resouce Plan for Taranaki  

Key tasks 

2019 2020 2021

May Jun July Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec Jan

P
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Prepare draft project brief for review of Regional Air Quality Plan                      

Management meeting to confirm scope of review, plan review process & 

investigation requirements 
                     

Policy & Planning Committee approve review process for a combined Natural 

Resource Plan 
                     

Prepare & implement minimal communication plan          

R
es

ea
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h
 

Internal evaluation and assessment of new national policy standards and 

information needs arising out of National Environment Standards for Air Quality 
                     

In
te

rn
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 r
ev
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w

 o
f 

p
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n
 

p
ro

vi
si
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s 

Internal evaluation of existing plan provisions relating to air quality issues, 

identifying main areas requiring change 
                     

Assess statutory requirements for plan review process          

In-house technical review of Plan on less complex / controversial matters plus 

change factors, good practice etc. 
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Prepare discussion/consultation papers on more complex / contentious areas – if 

necessary 
                     

Draft letters for stakeholder consultation          

Consultation period for discussion documents – including stakeholder meetings 

as necessary 
                     

Analyse stakeholder feedback           

Policy & Planning Committee receive summary of feedback                       

D
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o

p
m
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t 

o
f 
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m

b
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ra
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n
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P
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n
  

Undertake further investigations required to address any information gaps          

Prepare draft air quality content for combined Natural Resource Plan           

Prepare draft Section 32 Report for combined Plan                      

Policy & Planning Committee receive draft Plan provisions                       

Stakeholder and iwi consultation on draft Plan          

Analyse stakeholder and iwi feedback on draft Plan & finalise Proposed Plan          

Draft Proposed Plan to be peer reviewed/final editing & printing          

In
co

rp
o
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ti

o
n

  

in
to

 e
P

la
n

 

st
ru

ct
u

re
 Incorporating Plan provisions  into National Planning Standards format                      

Include the draft Natural Resource Plan into the Isovist (ePlan) programme                     

P
ro

p
o
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d

 N
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u
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l 

R
es

o
u
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e 

P
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n
 

Policy & Planning Committee receive Proposed Freshwater, Land and Air Plan, 

along with Section 32 Report 
                     

Draft email and web content to accompany Proposed Regional Plan                      

Publicly notify Proposed Regional Plan          
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Appendix II:  Further work and investigations (as identified via an Interim Review 
of the Regional Air Quality Plan for Taranaki 

 

National regulatory changes anticipated 
In addition to the implementation issues identified by the Interim Review of the Plan requiring further consideration (i.e. 
backyard burning, beach bonfires and licensing of wood burning appliances), the following outlines changes anticipated 
at central government level which should be incorporated into any review of the RAQP.  
 
National Planning Standards  
A set of National Planning Standards have recently been released by the Ministry for the Environment which aim to 
make RMA plans simpler to prepare, and easier for plan users to understand, compare and comply with.  Their intent is 
to reduce compliance costs, and address some of the justified criticism made by those who find RMA plans unduly 
complex. 
 
These planning standards set out national directions on aligning the structure, form, ePlan-delivery and some common 
content of RMA plans but do not determine policy matters.  They are also intended to enable local councils and plan 
users to focus their time and resources on the local content important to them, therefore helping plans be more 
concise, with less formal, elaborate explanations needed.   
 
As the initial transition to implement the first set of planning standards will have cost and timing implications for 
councils (especially those that have just been through a major plan review), a three year compliance period is proposed 
for regional policy statements and ten year period for regional plans.  These new standards will come into force on 3 
May. 
 
National Environmental Standards for Air Quality  
In March 2015, the Parliamentary Commissioner for the Environment requested that the National Environment 
Standards - Air Quality (NES-AQ) be amended to include a standard for particular matter PM2.5.  The Government is 
therefore currently developing amendments to the NES-AQ, which are intended to address PM2.5 and reflect improved 
scientific understanding on health impacts.  This amendment process is tentatively due to be completed by late 2019, 
however it is subject to prioritization by Central Government.   
 
At this stage it is anticipated that these standards will not require significant change to the RAQP once implemented.  It 
is also felt that the Council has already implemented the necessary requirements to measure/monitor any new PM2.5 

requirements that come into force. 

Additional matters 
The following is a list of additional research and investigations likely to be useful during the review of the RAQP: 
• Incorporating Mātauranga Māori (Māori knowledge) into the planning for and monitoring of air quality in Taranaki, 

i.e. incorporation of iwi/cultural perspectives and values into resource management decision-making (including 
monitoring).  This complements or is aligned with recent work undertaken as part of the coastal and freshwater and 
soil plan reviews on recognising and providing for Māori cultural values and principles in plans.  The exercise is 
already being considered through the Wai Māori Group Working Group, which comprises of iwi and hapū 
representatives providing input into the review of the freshwater and soil plans.  

• Adequacy of oil and gas provisions within the existing RAQP. 
• Adequacy of RAQP descriptions for on-site activities giving rise to emissions to air at hydrocarbon extraction and 

processing facilities  
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Purpose 

1. The purpose of this memorandum is to present an update to the Committee on the 
latest annual results of the Council’s state of the environment monitoring programme 
for fresh water ecological health (macroinvertebrate monitoring).   

2. A full report is available upon request, Freshwater Macroinvertebrate Fauna Biological 
Monitoring Programme Annual State of the Environment Monitoring Report 2017-2018, 
Technical Report 2018-61, providing the details of the monitoring of the Council’s SEM 
macroinvertebrate monitoring sites in the 2017-2018 year, and including analysis of 
trends in this data since 1995 and over the last ten years. This memorandum 
summarises the report’s data and findings, and includes the Executive Summary and 
the Recommendations from the report as an appendix.  

3. A power point presentation on the report will be made at the meeting. 

Executive summary 

4. The Council’s ‘Regional Freshwater Plan for Taranaki’ (October 2001) states as two of its 
objectives for the region, ‘to maintain and enhance the quality of the surface water resources 
of Taranaki by avoiding, remedying or mitigating the adverse effects of contaminants 
discharged to land and water from point-sources.... and  diffuse sources’ (Objectives 6.2.1 and 
6.3.1). In doing so, the Council and community seek to provide for the values 
associated with surface water, and to ensure the maintenance of aquatic ecosystems 
(Environmental Results Anticipated ER1).   

5. In order to ascertain the successful adoption and application or otherwise of the 
Council’s policies and methods of implementation, the Council conducts ‘state of the 
environment’ (SEM) monitoring to obtain up to date and robust information for 
parameters that characterise the region’s environment and resources. The results and 
findings of the SEM programme for the region’s freshwater systems can be 
interrogated to determine trends and changes in trends in the quality of the region’s 
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freshwater resources, alongside the information on the current ‘state’ of the region’s in-
stream ecological health parameters that SEM generates. With SEM established in 1995, 
the database is extensive enough to allow regular robust statistically-based trend 
analysis, conducted according to recognised and nationally adopted methodologies, to 
inform such reviews. The trend analyses cover both trends during the entire record, 
and trends in the most recent ten-year period. 

6. The latest results describing the state of and trends in the state of the macroinvertebrate 
communities of the region’s waterways are presented herein for the information of the 
Council. 

7. In 2015-2016, two new sites were added to the 57 sites already in the programme, in 
order to ensure adequate coverage of stream health within each of the Council’s 
proposed Freshwater Management Units (as required by the Government’s National 
Policy Statement on Freshwater Management). Also for the first time, trend analysis 
was undertaken based on the latest ten-year period, in addition to analysis for the full 
21 year record to that date. Using the data record from a shorter, more recent period 
sacrifices some certainty in the output results for the sake of identifying current rather 
than long-term trends. 

8. The results for the 2017-2018 year and the cumulative record continue to be overall as 
encouraging as in similar reports in the last few years and even more encouraging than 
those from earlier periods, with the positive trends that had become markedly better 
with each year that passes being maintained overall in the 2017-2018 year. 

9. In terms of Macroinvertebrate Community Index (MCI), the specific measure of the 
health of in-stream ecological communities, the study shows that in 2017-2018, spring 
survey MCI scores were overall significantly better than long-term median scores for 
spring surveys; while in summer the survey scores were close to the long-term median 
scores. As is typical, the median spring MCI score was higher than in summer, 
although the difference was more pronounced this year- 8 MCI units, compared with 3 
MCI units difference between the two long-term seasonal medians. It should be noted 
that the region experienced drought conditions during the summer period, with 
consequent adverse effects upon stream health. 

10. Seven sites scored their highest MCI values ever during the 2017-2018 monitoring 
period (cf six in 2016-2017), while one site produced a new minimum score.  

11. Trends across the full record: The updated trend analysis shows that at 48 of the 57 
sites for which trends can be determined (84%), MCI scores give indications of 
improvement. This is similar to the period 2015-2017, which had the highest number of 
sites showing an indication of ecological improvement of any degree found to date. 
Surprisingly and pleasingly, the relative number of sites showing improvement 
continues to be maintained at or close to the high levels found in recent years, rather 
than decrease as is generally to be expected once rates of improvement begin to flatten 
out and as the length of the record increases. 

12. Changes in the indicative and in the statistically significant trends are summarised in 
the table below. 
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Progressive changes in significant and highly significant trends in MCI scores (57 sites) 

Year Number of sites with 
+ve, very sig trend 

(p<0.01, FDR) 

Number of sites with 
+ve, sig trend (p<0.05 

but not highly sig) 

Total number of sites 
with positive trends of 

any significance 

Number of sites with 
negative trend of 
any significance 

S
ite

s 
w

ith
 

po
si

tiv
e 

 

S
ite

s 
w

ith
 

ne
ga

tiv
e 

1995-2018 20 7 27 0  48  9 

1995-2017 23 7 30 1  49  8 

1995-2016 16 14 30 1  46  7 

1995-2015 22 7 29 0  44  8 

1995-2014 21 9 30 0  44  8 

1995-2013 21 5 26 0  44  8 

1995-2012 15 10 25 1  42  10 

1995-2011 9 14 23 0  40  12 

1995-2010 7 11 18 0  40  12 

1995-2009 7 9 16 0  38  14 

1995-2008 5 8 13 0  38  13 

 

13. That is, the proportion of sites in the region showing indications of an improvement of 
any extent continues to exceed the proportion of sites showing declines, by a 
significant ratio (now at 5.3:1, up from 2.9:1 in 2008). 

14. Applying a more rigorous statistical evaluation to the long-term trend data, there are 
27 sites in one of the two categories of strongly or very strongly significant improving 
trends. This continues the pattern that was evident throughout the last 6 years, that the 
region continues to maintain a high number of sites showing statistically significant 
ecological improvement. There are more than double the number of sites showing 
strong or very strong improvement as there were 10 years ago. While the latest number 
is slightly lower than over the last few years, year by year variation is to be expected 
and the Council’s clear commitment to further measures that will improve the health of 
the region’s streams is noted. 

15. In terms of the sites showing the most improvement in their ecological condition over 
the 23 years of monitoring, they are: 

 the upper and mid reaches of the Kaupokonui Stream 

 the Kurapete Stream 

 the upper and mid Kapoaiaia Stream, and 

 Mangati Stream within residential area, Bell Block. 

16. Trends across the last ten years: As noted above, analysis of the trends at each site 
over the last ten years has also been undertaken. As a general rule, using a smaller 
record means a loss of certainty in identifying trends, and also means that natural 
variability at each site makes it harder to detect any overall trends. Noting these 
caveats, the analysis found no statistically significant change (of either an improvement 
or a deterioration) over the last ten years, with 30 sites tending towards improvement 
and 27 towards decline. These results would have been in part influenced by the low 
flow conditions due to the drought experienced in the last of the sequence of surveys. 
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17. State of ecological health: In terms of the question ‘what is the actual state of the 
ecological health of our streams?’, two sets of predictive scores have been developed 
for ring plain sites. These are based respectively on sites of equivalent habitat and 
characteristics within a national dataset (River Environment Classification, or REC), 
and alternatively on its distance below the National Park boundary. The predictive 
modelling indicates for each site what the MCI ‘should’ be, if the site were as good as 
could be reasonably achieved. A summary for all results for the 2017-2018 year is 
provided below, by percentage allocation into ‘significantly lower’, ‘no significant 
difference’, or ‘significantly higher’ scores than expected. 

Season Spring 2017  Summer 2018 

Actual vs Prediction > 10 units lower ± 10 units > 10 units higher > 10 units lower ± 10 units > 10 units higher 

REC 

Distance 

14 

3 

74 

58 

12 

39 

32 

11 

66 

68 

2 

21 

 

18. In general, sites in spring showed higher scores against predicted scores than they did 
in the corresponding survey last year, while the latest summer surveys were not so 
clear-cut. By any comparison the majority of sites were not significantly different to 
their predictive scores. In terms of predicted scores based on distance modelling, MCI 
scores were more likely to be significantly higher than lower in both the spring and 
summer surveys. The higher than expected scores were probably due to trends of 
improvement since the distance predictive equations were calibrated using data from 
1981-2006. In terms of comparable MCI values nationwide (REC comparison), some 
sites in Taranaki in the mid and lower reaches of catchments were below typical scores, 
especially in summer 2018 (which experienced drought conditions, as noted earlier). 

19. In summary, the findings of the macroinvertebrate monitoring programme 
demonstrate that the Council and regional community are continuing to meet the Long 
Term Plan (LTP) target, to maintain and enhance water quality in the region, even in 
the face of year by year fluctuations. The greatest proportion of the improving sites are 
located in mid to lower/mid-catchment reaches; significant improvement at the lowest 
sites is now evident around the region, indicating that habitat improvement is 
occurring and drivers of cumulative adverse effects are being reduced throughout each 
catchment. 

20. The cause of the positive trends is multi-faceted and complex. The maturing and 
extension of the riparian programme with established and extension planting and 
stock exclusion, continuing reductions in the number (e.g.  farm dairy effluent to land) 
and improvements in the quality of discharges into waterways,  and compliance  
regimes will all be playing a role. With the continuation of these programmes, further 
consequential gains in water quality and in in-stream ecological health across the 
region and in particular extending into the lowest reaches of the region’s streams and 
rivers should occur. 

21. The report makes recommendations to continue the freshwater macroinvertebrate 
(‘MCI’) component of the SEM programme in a similar format and to update the trend 
analysis reports following analysis at the end of the 2018-2019 year.  

22. The National Policy Statement for Freshwater (2014) includes national objectives and 
policies that the Council must give effect to over time. As amended in 2017, this policy 
framework explicitly includes a requirement to monitor macroinvertebrate 

Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

32



communities as the prime metric for ecosystem health. The Council’s long term 
regional freshwater ecosystem quality monitoring continues to provide key 
foundational data for setting appropriate limits and methods of implementation, and 
for assessment purposes against national expectations. This programme also delivers 
on the expectations of iwi around monitoring stream health and giving effect to 
Council policies to maintain and enhance water quality, as expressed during the recent 
Long Term Plan submission process. 

23. The value of this monitoring and analytical work lies in the advantage of up-to-date 
feedback to the Council and regional community on the consequences of land use and 
water quality management initiatives adopted in the region, and provides an 
evidential basis for development of the Council’s next Fresh Water and Land 
Management Plan for Taranaki. 

Recommendations 

That the Taranaki Regional Council: 

a) receives this memorandum noting the preparation of a report  into the state of and 
trends in regional in-stream macroinvertebrate community health data for Taranaki, for 
2017-2018 and over the period 1995-2018; 

b) notes the findings of the SEM programme; and 
c) adopts the specific recommendations therein. 

 
Introduction 

24. This Committee has been regularly informed of the findings that emerge from the 
Council’s various freshwater ‘state of the environment’ monitoring programmes. These 
programmes are important as indicators of the effectiveness of the Council’s and 
community’s interventions and resource management initiatives addressing freshwater 
quality and in-stream health in the region. Members will be aware that there is a high 
level of interest nationally in the state and management of the country’s fresh water 
resources.  

25. The Regional Fresh Water Plan for Taranaki contains objectives to manage the state of the 
region’s surface freshwater. Objective 6.2.1 requires the Council and region ‘to maintain 
and enhance the quality of the surface water resources of Taranaki by avoiding, remedying or 
mitigating the adverse effects of contaminants discharged to land and water from point sources’, 
while Objective 6.3.1 is an equivalent objective for diffuse sources of contaminants. In 
Section 10.3 of the Plan, the Council commits to continued monitoring, research and 
investigations related to fresh water quality, to provide information on the state of 
freshwater in the region and the effectiveness of the Plan. 

26. The Council’s 2012-2022 LTP has, under the ‘Levels of service’ specified for resource 
management, a commitment to the ‘protection of the life-supporting capacity of water, in-
stream uses and values’. The measure for this activity is: ‘Macroinvertebrate Community 
Index (MCI) values (a measure of freshwater community richness and composition) at 50 
regionally representative sites.’ The target throughout the duration of the LTP is that ‘the 
proportion of sites showing a trend (whether significant or indicative) of improvements in MCI 
against a base year of 1995 to exceed the proportion showing decline over the same period.’ 
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27. Staff have, and have been trained in, the software and methodology used at national 
reporting level by NIWA for trend analysis of data related to freshwater systems, to 
ensure that data and analysis provided to the Council and the public of Taranaki is 
robust, defensible, and consistent with analyses delivered at a national level. In this 
way timely and reliable feedback on the quality and health of the region’s streams and 
the effectiveness of water quality management in the region can be generated and 
utilised. 

Discussion 

28. One of the Council’s ‘State of the Environment’ monitoring programmes measures the 
abundance and composition of macroinvertebrate communities on streambeds, as an 
indicator of stream ecological health. The Council has delivered this programme for 23 
years to date, i.e. since 1995. Staff have now reported the data for the 2017-2018 year, 
including an analysis of trends in stream ecological health for Taranaki both over the 
period 1995-2018 (the entire record) and over the last ten years.  

29. The Executive Summary for the report is attached. In particular, it notes that 59 sites 
were surveyed, from 26 rivers and streams, and it explains the representative 
significance of each site. Each site and water course is chosen with regard to location, 
representativeness, regional variability in river environment, position within a 
catchment, and surrounding land use, and with regard to evaluating the effects of 
riparian management. 

30. MCI values were significantly higher than typical in the spring but more typical in the 
summer surveys in 2017-2018. Spatially, MCI scores were lower at sites located lower 
in catchments (as is usual- the consequence of more open and exposed stream beds, 
lower flows, higher temperatures, sedimentation on stream beds, and cumulatively 
higher levels of some contaminants, resulting in a shift in the proportion of more 
sensitive taxa). In spring, the better than typical results were spread evenly across all 
levels of catchments- upper, mid, and lower. In the summer survey, results somewhat 
lower than normal tended to be found in north Taranaki, and results somewhat better 
than normal in south Taranaki. 

31. Seven of the 59 sites recorded new maximum MCI values in one or other of the two 
surveys, compared with 6 new maxima in the last period. The highest MCI scores in 
the 2017-2018 year were found at the upper Katikara Stream (143 in spring and 132 in 
summer) and upper Patea River (139 in spring and 140 in summer). Lowest MCI scores 
were found in the uppermost site in the Mangawhero (MCIs of 72 and 64) and lower 
site in the Mangati Stream (MCIs of 52 in spring and 76 in summer). Results for every 
site are presented in full in Appendix II of the report. 

32. In the spring survey, 97% of the sites had MCI values that were similar to or 
significantly better than historical medians (the same finding as in 2016-2017). Of these, 
eleven sites had scores significantly higher than usual. In the summer survey, 92% of 
the sites had MCI values that were similar to or significantly better than historical 
medians (cf 97% in the previous year), and a significantly lower score was found at 5 
sites. 

33. In terms of the Council’s LTP commitment to the ‘Protection of the life-supporting capacity 
of water, in-stream uses and values’, the measure for this activity is: ‘Macroinvertebrate 
Community Index (MCI) values (a measure of freshwater community richness and 
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composition) at at least 50 regionally representative sites’, and the target is ‘the proportion of 
sites showing a trend (whether significant or indicative) of improvement in MCI against a base 
year of 1995 to exceed the proportion of sites showing decline over the same period’.  

34. The updated trend analysis shows that at 48 of the 57 sites (84%) for which trends can 
be calculated, MCI scores are improving. This is just lower than the number found last 
year, which was the highest number of sites ever found in this category . Surprisingly 
and pleasingly, the number of sites showing improvement continues to be maintained 
at the high levels that have been attained over recent years instead of beginning to 
decrease as might otherwise generally be expected once the benefits of interventions 
begin to become a matter of history.  

35. Nine sites are indicating possible deterioration, down from 13 when trend analysis 
began in 2008. That is, the proportion of sites in the region showing a trend of 
improvement continues to exceed the proportion of sites showing declines, in a 
generally ever-increasing ratio (the ratio is now greater than 5:1, up from less than 3:1 
five years ago). In several cases where an apparent deterioration is indicated, the cause 
can be identified as natural headwater erosion events in the recent past on the 
mountain.  Recovery of ecological conditions in such circumstances in the most recent 
surveys is now becoming apparent (e.g. upper and lower Maketawa, and upper and 
lower Katikara streams). 

36. Applying a more rigorous statistical evaluation of trend data, the number of sites with 
a ‘positive and very significant’ trend since 1995 is 20, and there are a further 7 sites 
with a ‘positive significant’ trend, giving 27 sites now in either of the two positive 
categories of strong or very strong improving trends. In the first trend analysis (2006-
2007 monitoring year), it was found that ‘only’ 13 sites were showing strong or very 
strong improving trends in ecological health at the time. 

37. The latest result for the number of sites showing a significant or highly significant 
improvement or a positive direction of change remains high, although slightly below 
the best result ever recorded. That is, the number of sites in the Taranaki region with a 
statistically strong or very strong improvement evident is continuing to be maintained 
at or close to record high levels. There are more than double the number of sites 
showing strong or very strong improvement as there were 10 years ago.  

38. No sites show a significant negative trend. 

39. Reviewing the locations of all sites showing improvement (Figure 1 below, which 
reproduces Figure 124 from the report), 2 of 11 upper or upper-mid catchment sites 
(18%), 15 of 24 mid catchment sites (62%) and 11 of 24 lower catchment sites (46%) are 
showing statistically significant improvement. What is encouraging from the 
perspectives of the Council and regional community, is the extent to which 
improvements in in-stream ecological health are becoming apparent throughout the 
full lengths of the region’s catchments. This could be considered to be associated with 
the progressive implementation of programmes such as riparian management across 
the ring plain (refer agenda item NIWA Study of riparian management and freshwater 
health, quality and swimmability in Taranaki, Policy and Planning agenda 24 April 2018). 

40. The analysis set out above relates to the ‘direction of travel’ for the region’s streams 
and rivers. The associated question is that of how good the current ecological status of 
each site is (in terms of a comparison with how good a site could ever be reasonably 
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expected to become). To address the question ‘what is the state of the ecological health 
of our streams?’, the Council has developed means of calculating predictive scores for 
ring plain sites that are based on its distance below the National Park boundary. The 
report also compares the state of Taranaki’s waterways with equivalent waterways 
elsewhere in New Zealand (as determined by their River Environment Classification, 
or REC) 

41. As noted above, as a stream descends, there is a range of habitat and water quality 
influences (natural and human) that cause a reduction to some degree of MCI scores. 
The predictive modelling indicates for each site what the MCI ‘should’ be, if the site 
were to be as good as could be reasonably achieved.  

42. A summary for all results for the 2017-2018 year is provided below, by percentage 
allocation into ‘significantly lower’, ‘no significant difference’, or ‘significantly higher’ 
scores than expected. 

Season Spring 2017  Summer 2018 

Actual vs Prediction > 10 units lower ± 10 units > 10 units higher > 10 units lower ± 10 units > 10 units higher 

REC 

Distance 

14 

3 

74 

58 

12 

39 

32 

11 

66 

68 

2 

21 

 

43. In general, sites in spring showed higher scores against predicted scores than they did 
in the corresponding survey last year, while the latest summer surveys were not so 
clear-cut. Overall, the majority of sites were not significantly different to their 
predictive scores. In terms of predicted scores based on modelling of distance from the 
Park boundary, MCI scores were much more likely to be significantly higher than 
expected, than lower, in both the spring and summer surveys.  

44. In terms of comparable MCI scores nationwide (comparison on the basis of REC), some 
sites in Taranaki in the mid and lower reaches of catchments were below typical scores 
elsewhere, especially in summer 2018 (which experienced drought conditions, as noted 
earlier). It should be noted that in the ‘distance’ modelling, only streams that arise 
within the National Park are included; in the REC modelling, all regional sites are 
considered, including those on short-run streams arising low on the ring plain that do 
not have a significant natural spring source. 

45. The streams and rivers with both the strongest statistical evidence of improvement 
(‘there definitely is an improvement, of some degree’) and the greatest change in 
ecological state (‘there is a definite improvement’, of 20 MCI units or more) are: 
 the upper and mid reaches of the Kaupokonui Stream 

 the Kurapete Stream 

 the upper and mid Kapoaiaia Stream, and 

 Mangati Stream within residential area, Bell Block. 
 

46. The upper Huatoki, lower Maketawa, Mangaehu, lower Mangawhero, lower Punehu, 
lower Timaru, and lower Waiongana streams all have degrees of MCI improvement 
just below the 20 MCI units threshold. Of particular note is the number of lower 
catchment sites in this category. In addition, it can be noted that two of the 6 
Waingongoro sites are showing statistically highly significant positive trends. Both of 
these sites are located below the Eltham township. A review in each case of their 
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patterns of change show periods of strong improvement after 2002 (coincident with the 
substantial removal of the treated effluent discharge from the Riverlands meatworks 
into the river) and again after 2009 (which is coincident with the removal of the 
discharge from the STDC Eltham wastewater treatment plant). 

 

 
 

Figure 1  Generic biological health based on median MCI, and trends in 
biological quality for SEM sites, 1995-2018 
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Conclusions 

47. In terms of iwi and other public awareness of stream ecological health, the Committee 
can note that through the Council’s latest LTP submission process (2017), maintenance 
of the Council’s macroinvertebrate programme was supported. While Ngāti Mutunga 
requested additional monitoring within their rohe, the Council noted that it has 
recently added an additional site in north Taranaki to represent the Freshwater 
Management Unit covering this part of the region. The Council is exploring ways of 
expanding the monitoring network, whether by Council-based or community-based 
monitoring. Te Runanga o Ngāti Ruanui Trust supported the on-going management of 
water quality for future improvement, and the incorporation of culturally-based 
monitoring. While the Council has committed to developing appropriate indicators 
further, it is noted that stream health is a priority across all parties, and 
macroinvertebrate monitoring gives effect to this priority. Te Korowai o Ngāruahine 
Trust and Te Kotahitanga o Te Atiawa likewise expressed an interest in and support 
for the Council’s stream health monitoring.  

48. In simple terms, the latest results of SEM MCI monitoring, conducted according to 
nationally recognised protocols, have seen a firming of the trend of improvements 
being found regionally in respect of the LTP target of maintaining or enhancing 
regional in-stream ecological health (Figure 1). The Council is meeting its LTP and 
Regional Fresh Water Plan for Taranaki objectives. Over the long term, the 
implementation of additional measures such as more complete stock exclusion from 
waterways, the maturing and extension of riparian planting, and continuing reductions 
in the number and improvements in the quality of discharges into waterways, should 
see further consequential gains in water quality and in in-stream ecological health 
across the region and in particular extending into the lowest reaches of the region’s 
streams and rivers. Provision of this memorandum, together with subsequent 
information sheets that the Council prepares each year, will keep the regional 
community informed on fresh water quality.   

49. The Government’s National Policy Statement for Freshwater Management 2014, as 
amended in 2017, does not specify a ‘bottom line’, or minimum standard, for MCI. 
However, it does specify that a council must establish ‘methods…to respond to a 
Macroinvertebrate Community Index score below 80’. The grounds given for this 
requirement arise from the more general NPS-FM requirement that councils must 
establish methods for responding to any monitoring results that indicate freshwater 
objectives will not be met (one compulsory objective being that ecosystem processes 
are safeguarded) and/or that values will not be provided for (the relevant compulsory 
value being ecosystem health). While there are only three sites that have a median MCI 
value of less than 80 (the Mangati Stream sites and the upper Mangawhero Stream site, 
none of which are representative sites for a Freshwater Management Unit in any case), 
the Council is regardless pursuing methods that are confidently expected to lift MCI 
values across the ring plain, namely the substantial elimination of discharges of dairy 
effluent to waterways together with the completion of the Council’s riparian 
management programme in association with the farming community.  
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Decision-making considerations 

50. Part 6 (Planning, decision-making and accountability) of the Local Government Act 2002 
has been considered and documented in the preparation of this agenda item.  The 
recommendations made in this item comply with the decision-making obligations of 
the Act. 

Financial considerations—LTP/Annual Plan 

51. This memorandum and the associated recommendations are consistent with the 
Council’s adopted Long-Term Plan and estimates.  Any financial information included 
in this memorandum has been prepared in accordance with generally accepted 
accounting practice. 

Policy considerations 

52. This memorandum and the associated recommendations are consistent with the policy 
documents and positions adopted by this Council under various legislative 
frameworks including, but not restricted to, the Local Government Act 2002, the Resource 
Management Act 1991 and the Local Government Official Information and Meetings Act 
1987. 

Iwi considerations 

53. This memorandum and the associated recommendations are consistent with the 
Council’s policy for the development of Māori capacity to contribute to decision-
making processes (schedule 10 of the Local Government Act 2002) as outlined in the 
adopted long-term plan and/or annual plan.  Similarly, iwi involvement in adopted 
work programmes has been recognised in the preparation of this memorandum. 

Legal considerations 

54. This memorandum and the associated recommendations comply with the appropriate 
statutory requirements imposed upon the Council. 

 

Appendices/Attachments 

Document 2242594: Freshwater Macroinvertebrate Fauna Biological Monitoring Programme 
Annual State of the Environment Monitoring Report 2017-2018  Executive summary and 
Recommendations) 
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Executive summary 

Section 35 of the Resource Management Act requires local authorities to undertake 
monitoring of the region’s environment, including land, air, and fresh and marine water 
quality. The Taranaki Regional Council initiated the freshwater biological component of the 
State of Environment Monitoring (SEM) programme for Taranaki in the 1995-96 monitoring 
year. The macroinvertebrate component was separated from the microfloral component in 
the 2002-03 year. The latter programme was broadened to incorporate recently-developed 
techniques and is reported separately. 
 
Freshwater macroinvertebrates are a range of aquatic species that have a crucial role in 
freshwater ecology and that respond to changes in water quality or hydrological patterns or 
habitat. While a grab sample of water collected from the waterbody will reveal water 
chemistry at the time of sampling, and thus give an indication of contemporaneous pressures 
on the ecology of the stream, the alternative of assessing the state of the freshwater 
communities themselves will show the cumulative influences of these factors over the recent 
past as well as being a primary indicator of whether a stream is healthy or otherwise. The 
Macroinvertebrate Community Index (MCI) is a New Zealand version of an approach that is 
used internationally. Each species found at a stream monitoring site is scored according to its 
sensitivity or tolerance, and the cumulative score then provides an index of stream health. 
The Government’s National Policy Statement for Freshwater Management 2017 requires every 
regional council to monitor and report on stream health using the MCI. 
 
This report covers the 2017-2018 monitoring year. Biological surveys were performed in 
spring (October to December 2017) and summer (February to April 2018). Each seasonal 
survey assessed the macroinvertebrate communities at 59 sites in 26 rivers and streams. Two 
new sites were added in the 2015-2016 year, in the upper Waitara River and in the lower 
Whenuakura River, because of the need for the Council put in place adequate representative 
monitoring of the region’s proposed Freshwater Management Units (as required by the 
National Policy Statement on Fresh Water). 
 
The Hangatahua (Stony) River was selected as a river with high conservation value and the 
Maketawa Stream was selected for its regionally important recreational value. The Waitara, 
Manganui, Patea, Waiwhakaiho and the Mangaehu Rivers were chosen as examples of 
waterways with large catchments and multiple human impacts, arising in either the Egmont 
National Park or the eastern hill country. The Waingongoro River was included in the 
programme as a river under intensive usage with more recent wastes diversions out of the 
river, and the Waiongana Stream as a stream from which there is a major water abstraction 
(although not currently exercised). The Timaru, Mangaoraka, Waiokura (added in 2007) and 
Punehu Streams were included as streams within primary agricultural catchments. The 
Kaupokonui River, Mangorei Stream and Waimoku Stream were selected to monitor the 
progress of riparian planting in these catchments. These catchments had been targeted in 
management policies for riparian planting initiatives. The Katikara and Kapoaiaia streams 
are western Taranaki streams also targeted for riparian planting initiatives, and have been 
part of the monitoring programme since 2000. The Tangahoe River was included in 2007 to 
monitor land use changes in an eastern hill country catchment. The Kurapete Stream was 
added to the programme as an example of a small seepage ringplain stream where 
significant improvements to a major point source discharge have been implemented. The 
Waiau Stream is an example of a northern lowland catchment. The Mangawhero and 
Mangati Streams were selected as examples of small, degraded streams. The Huatoki Stream 
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was selected as an example of a stream influenced by urbanisation and also in part by 
riparian vegetation while the Herekawe Stream, on the western outskirts of the New 
Plymouth urban area (with a lengthy consent monitoring record), has been added in order to 
monitor the impact of relatively recent community walkway planting initiatives. The 
Whenuakura River was selected as a large river draining the eastern hill country. 
For sites located in lower reaches of catchments the proportion of ‘sensitive’ taxa in the 
macroinvertebrate communities generally have been lower in summer than in spring, 
coincident with lower flows, higher water temperatures, less scouring, and increased 
smothering of habitats by more widespread algal growth within rivers and streams in 
summer. In 2017-2018 the median spring MCI score (105 units) was eight units higher than 
the median summer score (97 units), with the mean (average) spring score also eight units 
higher. The seasonal difference in scores was statistically significant. The spring median 
score was only one unit higher than the historical spring median while the summer median 
was four units lower. The greater than usual seasonal difference was likely due to the 
drought experienced in the Taranaki Region during the summer 2018 survey. 
 
The proportion of ‘sensitive’ taxa in the macroinvertebrate communities usually decreased 
down the length of the waterways, which was reflected in the deterioration in generic stream 
‘health’ from ‘very good’ in the upper reaches to ‘good’ through to ‘fair’ in mid-reaches to 
‘fair’ in the lower reaches.  
 
A moderate number of sites (seven sites) recorded new historical maximum MCI scores, 
while one site recorded a decrease in historical minimum score in the 2017-2018 period. One 
of the seven new maximum records was from the two sites established in the 2015-2016 
period and hence was of little comparative significance. 
 
Evaluations of generic stream ‘health’ have been performed and assessments of current 
scores compared with predictive measures based on distance from the Egmont National Park 
boundary (a model based on regional data) and in relation to a River Environment 
Classification (REC) predictive model (which is based on national data). Generally there was 
good agreement between current scores and both of the predictive models, though the 
distance predictive model more closely matched current scores compared with the REC 
predictive model. 
 
The trends through time have been evaluated and will continue to be assessed on an annual 
basis as the SEM programme continues. Taking into account the full historical record for 
each site, there were 57 sites with trend data (based on the complete monitoring record of a 
minimum of more than 10 years’ monitoring data).  
 
Forty-eight sites had positive trends, with 27 of those sites having statistically significant 
improvements (after application of FDR tests1), all but two of which have also been of 
ecological importance. That is, not only is there confidence that the observed trends are real, 
but the degree of change that has occurred in the state of the in-stream communities is 
substantial. Only nine sites had negative trends and none of these trends were statistically 
significant. Three of the sites with negative trends were adversely affected by natural 
headwater erosion inside the National Park. 

                                                      

1 FDR= False Discovery Rate, one of several tests applied to the results to increase confidence in the results by eliminating 

apparent trends that are the results of co-incidence and random distributions rather than genuine change. 
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There was little evidence of trends in macroinvertebrate health at sites in the upper reaches 
of catchments, which generally already had good macroinvertebrate health, while two-thirds 
of middle reach sites had significant improvement and nearly half the sites located in the 
lower reaches of catchments showed significant improvement. Generally, in lower catchment 
sites the macroinvertebrate communities tend to be ‘tolerant’ of the cumulative impacts of 
nutrient enrichment. Significant improvement of (predominantly ‘fair’) biological stream 
‘health’ at the lower reach sites is unlikely to be detected until habitat improvements occur 
by way of substantial catchment-wide initiatives such as riparian planting and diversion of 
point source surface water dairy treatment ponds systems wastes discharges to land 
irrigation. (It is noted that the Council is promoting these interventions with implementation 
by the regional community). 
 
For the most recent ten-year data set, there were no sites that had a significant trend once 
FDR adjustment was applied. Prior to FDR adjustment being applied, two sites showed a 
significant improvement and five sites showed a significant decline. This may be due to 
several factors. Trends have plateaued recently at some sites, which may have been the result 
of riparian management initiatives having largely been completed in some catchments, or 
the effects of point source discharge removal having subsequently stabilised. In addition, the 
smaller dataset has less power to support the assessment of differences being statistically 
significant within a background of natural fluctuations, even if real ecological improvements 
are occurring. Drought conditions in summer 2018 would have influenced results. 
 
The recommendations for the 2018-2019 monitoring year provide for the freshwater 
biological component of the SEM monitoring to be maintained by way of the same 
macroinvertebrate faunal programme and for time trend reporting on the full data set and 
the most recent ten-year dataset (to detect recent trends) to be performed annually. 
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Recommendations for 2017-2018 

It is recommended for 2017-2018:- 

1. THAT the freshwater biological macroinvertebrate fauna component of the SEM 

programme be maintained in the 2017-2018 monitoring year by means of the same 
programme to that undertaken in 2016-2017; 

2. THAT temporal trending of the macroinvertebrate faunal data continues to be 

updated on an annual basis.  
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Executive summary 

Section 35 of the Resource Management Act requires local authorities to undertake monitoring of the 

region’s environment, including land, air, and fresh and marine water quality. The Taranaki Regional Council 
initiated the freshwater biological component of the State of Environment Monitoring (SEM) programme for 

Taranaki in the 1995-1996 monitoring year. The macroinvertebrate component (insects and crustacea) was 

separated from the microfloral component (periphyton and cyanobacteria) in the 2002-2003 year. The latter 

programme was broadened to incorporate recently-developed techniques and is reported separately. 

Freshwater macroinvertebrates are a range of aquatic species that have a crucial role in freshwater ecology 

and that respond to changes in water quality or hydrological patterns or habitat. While a grab sample of 

water collected from the waterbody will reveal water chemistry at the time of sampling, and thus give an 

indication of contemporaneous pressures on the ecology of the stream, the alternative of assessing the 

state of the freshwater communities themselves will show the cumulative influences of these factors over 

the recent past as well as being a primary indicator of whether a stream is healthy or otherwise. The 

Macroinvertebrate Community Index (MCI) is a New Zealand version of an approach that is used 

internationally. Each species found at a stream monitoring site is scored according to its sensitivity or 

tolerance to the overall stream habitat, and the cumulative score then provides an index of stream health. 

The Government’s National Policy Statement for Freshwater Management 2017 requires every regional 

council to monitor and report on stream health using the MCI. 

This report covers the 2017-2018 monitoring year. Biological surveys were performed in spring (October to 

December 2017) and summer (February to April 2018). Each seasonal survey assessed the macroinvertebrate 

communities at 59 sites in 26 rivers and streams. Two new sites were added in the 2015-2016 year, in the 

upper Waitara River and in the lower Whenuakura River, because of the need for the Council put in place 

adequate representative monitoring of the region’s proposed Freshwater Management Units (as required by 
the National Policy Statement on Fresh Water). 

The Hangatahua (Stony) River was selected as a river with high conservation value and the Maketawa 

Stream was selected for its regionally important recreational value. The Waitara, Manganui, Patea, 

Waiwhakaiho and the Mangaehu Rivers were chosen as examples of waterways with large catchments and 

multiple human impacts, arising in either the Egmont National Park or the eastern hill country. The 

Waingongoro River was included in the programme as a river under intensive usage with more recent 

wastes diversions out of the river, and the Waiongana Stream as a stream from which there is a major water 

abstraction (although not currently exercised). The Timaru, Mangaoraka, Waiokura (added in 2007) and 

Punehu Streams were included as streams within primary agricultural catchments. The Kaupokonui River, 

Mangorei Stream and Waimoku Stream were selected to monitor the progress of riparian planting in these 

catchments. These catchments had been targeted in management policies for riparian planting initiatives. 

The Katikara and Kapoaiaia streams are western Taranaki streams also targeted for riparian planting 

initiatives, and have been part of the monitoring programme since 2000. The Tangahoe River was included 

in 2007 to monitor land use changes in an eastern hill country catchment. The Kurapete Stream was added 

to the programme as an example of a small seepage ringplain stream where significant improvements to a 

major point source discharge have been implemented. The Waiau Stream is an example of a northern 

lowland catchment. The Mangawhero and Mangati Streams were selected as examples of small, degraded 

streams. The Huatoki Stream was selected as an example of a stream influenced by urbanisation and also in 

part by riparian vegetation while the Herekawe Stream, on the western outskirts of the New Plymouth urban 

area (with a lengthy consent monitoring record), has been added in order to monitor the impact of relatively 

recent community walkway planting initiatives. The Whenuakura River was selected as a large river draining 

the eastern hill country. 

For sites located in lower reaches of catchments the proportion of ‘sensitive’ taxa in the macroinvertebrate 

communities generally have been lower in summer than in spring, coincident with lower flows, higher water 
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temperatures, less scouring, and increased smothering of habitats by more widespread algal growth within 

rivers and streams in summer. In 2017-2018 the median spring MCI score (105 units) was eight units higher 

than the median summer score (97 units), with the mean (average) spring score also eight units higher. The 

seasonal difference in scores was statistically significant. The spring median score was only one unit higher 

than the historical spring median while the summer median was four units lower. The greater than usual 

seasonal difference was likely due to the drought experienced in the Taranaki Region during the summer 

2018 survey. 

The proportion of ‘sensitive’ taxa in the macroinvertebrate communities usually decreased down the length 

of the waterways, which was reflected in the deterioration in generic stream ‘health’ from ‘very good’ in the 
upper reaches to ‘good’ through to ‘fair’ in mid-reaches to ‘fair’ in the lower reaches.  

A moderate number of sites (seven sites) recorded new historical maximum MCI scores, while one site 

recorded a decrease in historical minimum score in the 2017-2018 period. One of the seven new maximum 

records was from the two sites established in the 2015-2016 period and hence was of little comparative 

significance. 

Evaluations of generic stream ‘health’ have been performed and assessments of current scores compared 

with predictive measures based on distance from the Egmont National Park boundary (a model based on 

regional data) and in relation to a River Environment Classification (REC) predictive model (which is based 

on national data). Generally there was good agreement between current scores and both of the predictive 

models, though the distance predictive model more closely matched current scores compared with the REC 

predictive model. 

The trends through time have been evaluated and will continue to be assessed on an annual basis as the 

SEM programme continues. Taking into account the full historical record for each site, there were 57 sites 

with trend data (based on the complete monitoring record of a minimum of more than 10 years’ monitoring 

data).  

Forty-eight sites had positive trends, with 27 of those sites having statistically significant improvements 

(after application of FDR tests1), all but two of which have also been of ecological importance. That is, not 

only is there confidence that the observed trends are real, but the degree of change that has occurred in the 

state of the in-stream communities is substantial. Only nine sites had negative trends and none of these was 

statistically significant. Three of the sites with negative trends were adversely affected by natural headwater 

erosion inside the National Park. 

There was little evidence of trends in macroinvertebrate health at sites in the upper reaches of catchments, 

which generally already had good macroinvertebrate health, while two-thirds of middle reach sites had 

significant improvement and nearly half the sites located in the lower reaches of catchments showed 

significant improvement. Generally, in lower catchment sites the macroinvertebrate communities tend to be 

‘tolerant’ of the cumulative impacts of nutrient enrichment. Significant improvement of (predominantly ‘fair’) 
biological stream ‘health’ at the lower reach sites is unlikely to be detected until habitat improvements occur 

by way of substantial catchment-wide initiatives such as riparian planting and diversion of point source 

surface water dairy treatment ponds systems wastes discharges to land irrigation. (It is noted that the 

Council is promoting these interventions with implementation by the regional community). 

For the most recent ten-year data set, there were no sites that had a significant trend once FDR adjustment 

was applied. Prior to FDR adjustment being applied, two sites showed a significant improvement and five 

sites showed a significant decline. This may be due to several factors. Trends have plateaued recently at 

some sites, which may have been the result of riparian management initiatives having largely been 

                                                        

1 FDR= False Discovery Rate, one of several tests applied to the results to increase confidence in the results by eliminating 

apparent trends that are the results of co-incidence and random distributions rather than genuine change. 
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completed in some catchments, or the effects of point source discharge removal having subsequently 

stabilised. In addition, the smaller dataset has less power to support the assessment of differences being 

statistically significant within a background of natural fluctuations, even if real ecological improvements are 

occurring. Drought conditions in summer 2018 would have influenced results. 

The recommendations for the 2018-2019 monitoring year provide for the freshwater biological component 

of the SEM monitoring to be maintained by way of the same macroinvertebrate faunal programme and for 

time trend reporting on the full data set and the most recent ten-year dataset (to detect recent trends) to be 

performed annually. 
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 Introduction 

1.1 General 

The Resource Management Act 1991 (RMA) established new requirements for local authorities to undertake 

environmental monitoring. Section 35 of the RMA requires local authorities to monitor, among other things, 

the state of the environment of their region or district, to the extent that is appropriate to enable them to 

effectively carry out their functions under the Act. 

To this effect, the Taranaki Regional Council (the Council) has established a state of the environment 

monitoring (SEM) programme for the region. This programme is outlined in the Council’s ‘State of the 
Environment Monitoring Procedures Document’, which was prepared in 1997. The monitoring programme is 
based on the significant resource management issues that were identified in the Council’s Regional Policy 
Statement for Taranaki (1994). 

The SEM programme is made up of a number of individual monitoring activities, many of which are 

undertaken and managed on an annual basis (from 1 July to 30 June). For these annual monitoring activities, 

summary reports are produced following the end of each monitoring year (i.e., after 30 June). Where 

possible, individual consent monitoring programmes have been integrated within the SEM programme to 

save duplication of effort and minimise costs. The purpose of annual SEM reports is to summarise regional 

environmental monitoring activity results for the year, and provide an interpretation of these results, 

together with an update of trends in the data. 

Annual SEM reports act as ‘building blocks’ towards the preparation of the regional state of the 
environment report every five years. The Council’s first, or baseline, state of the environment report was 

prepared in 1996 (TRC, 1996c), summarising the region’s progress in improving environmental quality in 
Taranaki over the past two decades. The second report (for the period 1995-2000) was published in 2003 

(TRC, 2003). Data spanning the ten-year period 1995 to 2005 have been used in the preparation of a trend 

report (TRC, 2006). The third State of the Environment report (for the period 1995 to 2007) was published 

(TRC, 2009a) and included trend reporting and the fourth report (for the 1995 to 2014 period) has been 

published (TRC, 2015a). The provision of appropriate computer software statistical procedures allows regular 

reporting on trends in the environmental quality over time, in relation to Council’s ongoing monitoring 

activities, now that there has been an accumulation of a comprehensive dataset of sufficient duration to 

permit a meaningful analysis of trends (i.e. minimum of 10 years). 

This report summarises the results for the sites surveyed in the freshwater macroinvertebrate SEM 

programme over the 2017-2018 monitoring year, the twenty-third year of this programme.  

1.2 Background 

Freshwater macroinvertebrates are a range of aquatic species that have a crucial role in freshwater ecology 

and that respond to changes in water quality or hydrological patterns or habitat. While a grab sample of 

water collected from a waterbody will reveal water chemistry at the time of sampling, and thus give an 

indication of any contemporaneous pressures on the ecology of the stream, the alternative of directly 

assessing the state of the freshwater communities themselves will show the cumulative influences of these 

factors over the recent past as well as being a primary indicator of whether a stream can be considered 

healthy or otherwise. The Macroinvertebrate Community Index (MCI) is a New Zealand version of an 

approach that is used internationally. Each species found at a stream monitoring site is scored according to 

its sensitivity or tolerance, and the cumulative score then provides an index of stream health. The 

Government’s National Policy Statement for Freshwater Management 2017 made it compulsory for every 

regional council to monitor and report on stream health using the MCI. 
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The Cawthron Institute notes: Benthic macroinvertebrates are used worldwide as sub-indicators of stream 

ecosystem health as they respond to human pressures, are taxonomically diverse and easy to sample. The MCI 

is responsive to multiple stressors, but not all stressors, and as such provides a good indicator of the overall 

condition of the macroinvertebrate component of stream ecosystem health2. 

 

                                                        
2 Cawthron Institute Report 3073 
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 Monitoring methodology 

2.1 Programme design 

The Council commenced the freshwater biological SEM programme in spring 1995. The 2017-2018 

monitoring year was therefore the twenty-third year in which this SEM programme was undertaken. This 

report presents the results from the sites surveyed in the 2017-2018 monitoring year. The methodology for 

the programme is fully described in TRC (1997b) and summarised below. 

 Site locations 

All sites in the freshwater biological SEM programme for the Taranaki region are illustrated in Figure 1 and 

described in Table 1. The biological programme for the 2017-2018 period involved the continuation of a 

riparian vegetation monitoring component incorporating five sites in the Kaupokonui River (see Table 1) 

and five sites in western Taranaki ring plain streams (Katikara Stream and Kapoaiaia Stream). Evaluations of 

the effects of, and recovery from, extensive erosion in the headwaters of the Waiaua River had been 

included in this programme. These surveys commenced in December 1998 and the two sites on the Waiaua 

River were incorporated into the SEM biological monitoring programmes once the initial documentation of 

the effects and recovery was established. This river continued to be affected by headwater erosion in more 

recent years. Therefore, the programme was reviewed in 2006 and the Waiaua River excluded from the SEM 

programme. The Kurapete Stream (upstream and 5.5km downstream of the Inglewood oxidation pond 

system) has been monitored throughout the SEM period, using the appropriate SEM protocols, and has 

been included in the programme. Two additional sites in the Waiwhakaiho River catchment were included 

in 2002-2003 in recognition of the importance of this major catchment. A further two additional eastern hill 

country sites in the Whenuakura and Waitara Rivers were added to the programme in 2015-2016 to 

improve the representativeness of the monitoring programme, particularly in the light of the requirement 

of the National Policy Statement on Fresh Water that the Council undertakes representative monitoring 

across all Freshwater Management Units (FMUs) within the region. The Council has identified prospective 

FMUs and has adjusted its monitoring programmes in anticipation of these being confirmed in due course 

within the forthcoming Regional Water and Land Plan (in prep). 
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Table 1 Freshwater biological monitoring sites in the State of the Environment Monitoring 

programme 

River/stream Site Site code 
GPS location Spring 

date 

Summer 

date E N 

Hangatahua (Stony) R 

Hangatahua (Stony) R 

Mangatete Road 

SH45 

STY000300 

STY000400 

1677460 

1674632 

5657823 

5661558 

30-Oct-17 

30-Oct-17 

28-Feb-18 

28-Feb-18 

Herekawe S Centennial Drive HRK000085 1688283 5674972 24-Oct-17 8-Feb-18 

Huatoki S 

Huatoki S 

Huatoki S 

Hadley Drive 

Huatoki Domain 

Molesworth St 

HTK000350 

HTK000425 

HTK000745 

1693349 

1693041 

1692800 

5671486 

5673404 

5676424 

24-Oct-17 

24-Oct-17 

24-Oct-17 

8-Feb-18 

8-Feb-18 

8-Feb-18 

Kapoaiaia S 

Kapoaiaia S 

Kapoaiaia S 

Wiremu Road 

Wataroa Road 

Cape Egmont 

KPA000250 

KPA000700 

KPA000950 

1678009 

1672739 

1665690 

5652025 

5652272 

5652452 

31-Oct-17 

31-Oct-17 

31-Oct-17 

5-Mar-18 

5-Mar-18 

5-Mar-18 

Katikara S 

Katikara S 

Carrington Road 

Beach 

KTK000150 

KTK000248 

1683566 

1676597 

5657855 

5667473 

24-Oct-17 

24-Oct-17 

5-Mar-18 

5-Mar-18 

Kaupokonui R 

Kaupokonui R 

Kaupokonui R 

Kaupokonui R 

Kaupokonui R 

Opunake Road 

U/s Kaponga oxi ponds 

U/s Lactose Co. 

Upper Glenn Road 

Near mouth 

KPK000250 

KPK000500 

KPK000660 

KPK000880 

KPK000990 

1698088 

1698609 

1697613 

1693026 

1691209 

5639231 

5634423 

5629791 

5622705 

5620444 

31-Oct-17 

31-Oct-17 

31-Oct-17 

31-Oct-17 

31-Oct-17 

1-Mar-18 

1-Mar-18 

1-Mar-18 

1-Mar-18 

1-Mar-18 

Kurapete S 

Kurapete S 

U/s Inglewood WWTP 

D/s Inglewood WWTP 

KRP000300 

KRP000660 

1705087 

1709239 

5665510 

5667481 

26-Oct-17 

26-Oct-17 

6-Mar-18 

6-Mar-18 

Maketawa S 

Maketawa S 

Opp Derby Road 

Tarata Road 

MKW000200 

MKW000300 

1702192 

1708784 

5656304 

5665231 

25-Oct-17 

25-Oct-17 

6-Mar-18 

6-Mar-18 

Mangaehu R Raupuha Rd MGH000950 1726300 5639062 9-Oct-17 15-Feb-18 

Manganui R 

Manganui R 

SH3 

Bristol Road 

MGN000195 

MGN000427 

1708871 

1711210 

5651282 

5667887 

25-Oct-17 

25-Oct-17 

6-Mar-18 

6-Mar-18 

Mangaoraka S Corbett Road MRK000420 1702538 5676320 25-Oct-17 28-Feb-18 

Mangati S 

Mangati S 

D/s railway line 

Te Rima Pl, Bell Block 

MGT000488 

MGT000520 

1700095 

1699385 

5678043 

5679103 

26-Oct-17 

26-Oct-17 

28-Feb-18 

28-Feb-18 

Mangawhero S 

Mangawhero S 

U/s Eltham WWTP 

D/s Mangawharawhara S 

MWH000380

MWH000490 

1712475 

1710795 

5633431 

5632738 

6-Nov-17 

6-Nov-17 

21-Mar-18 

21-Mar-18 

Mangorei S SH3 MGE000970 1696094 5671500 25-Oct-17 2-Mar-18 

Patea R 

Patea R 

Patea R 

Barclay Rd 

Swansea Rd 

Skinner Rd 

PAT000200 

PAT000315 

PAT000360 

1702620 

1711801 

1715919 

5646598 

5644382 

5644681 

30-Oct-17 

30-Oct-17 

30-Oct-17 

3-Apr-18 

3-Apr-18 

3-Apr-18 

Punehu S 

Punehu S 

Wiremu Rd 

SH45 

PNH000200 

PNH000900 

1687323 

1677946 

5637020 

5627786 

19-Oct-17 

19-Oct-17 

14-Feb-18 

14-Feb-18 

Tangahoe R 

Tangahoe R 

Tangahoe R 

Upper Valley 

Tangahoe Vly Rd bridge 

d/s rail bridge 

TNH000090 

TNH000200 

TNH000515 

1725340 

1719126 

1715751 

5626101 

5622681 

5612470 

1-Nov-17 

1-Nov-17 

1-Nov-17 

16-Feb-18 

16-Feb-18 

16-Feb-18 

Timaru S 

Timaru S 

Carrington Road 

SH45 

TMR000150 

TMR000375 

1684423 

1679509 

5659634 

5665554 

30-Oct-17 

30-Oct-17 

28-Feb-18 

28-Feb-18 

Waiau S Inland North Road WAI000110 1714587 5680018 25-Oct-17 28-Feb-18 

Waimoku S 

Waimoku S 

Lucy’s Gully 

Beach 

WMK000100 

WMK000298 

1681324 

1681725 

5666240 

5669851 

30-Oct-17 

30-Oct-17 

28-Feb-18 

28-Feb-18 
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River/stream Site Site code 
GPS location Spring 

date 

Summer 

date E N 

Waingongoro R 

Waingongoro R 

Waingongoro R 

Waingongoro R 

Waingongoro R 

Waingongoro R 

700m d/s Nat Park 

Opunake Rd 

Eltham Rd 

Stuart Rd 

SH45 

Ohawe Beach 

WGG000115 

WGG000150 

WGG000500 

WGG000665 

WGG000895 

WGG000995 

1700835 

1705692 

1710576 

1709784 

1704042 

1702531 

5645086 

5642523 

5634824 

5632049 

5618667 

5617624 

6-Nov-17 

6-Nov-17 

6-Nov-17 

6-Nov-17 

6-Nov-17 

6-Nov-17 

21-Mar-18 

21-Mar-18 

21-Mar-18 

21-Mar-18 

21-Mar-18 

21-Mar-18 

Waiokura S 

Waiokura S 

Skeet Rd 

Manaia Golf Course 

WKR000500 

WKR000700 

1698807 

1697636 

5628892 

5622019 

31-Oct-17 

31-Oct-17 

1-Mar-17 

1-Mar-17 

Waiongana S 

Waiongana S 

SH3a 

Devon Road 

WGA000260 

WGA000450 

1705159 

1704063 

5669554 

5680381 

24-Oct-17 

24-Oct-17 

19-Feb-18 

19-Feb-18 

Waitara R 

Waitara R 

Autawa Road 

Mamaku Road 

WTR000540 

WTR000850 

1720719 

1708384 

5663669 

5678739 

20-Oct-17 

20-Oct-17 

9-Feb-18 

9-Feb-18 

Waiwhakaiho R 

Waiwhakaiho R 

Waiwhakaiho R 

Waiwhakaiho R 

National Park 

SH3 (Egmont Village) 

Constance St (NP) 

Adjacent to L Rotomanu 

WKH000100 

WKH000500 

WKH000920 

WKH000950 

1696096 

1698297 

1695827 

1696587 

5658351 

5666893 

2677271 

2678336 

25-Oct-17 

25-Oct-17 

25-Oct-17 

25-Oct-17 

2-Mar-18 

2-Mar-18 

2-Mar-18 

2-Mar-18 

Whenuakura R Nicholson Rd WNR000450 1732757 5598479 1-Nov-17 16-Feb-18 
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Figure 1 Location of macroinvertebrate fauna sampling sites for the 2017-2018 SEM programme

Two sites in the Maketawa Stream were also added because of a commitment to continue the 

documentation of conditions in this catchment following the investigation of baseline water quality 

conditions during the 2000-2002 period (Stark, 2003). Three sites in the Tangahoe River were established in 

the 2007-2008 period for the purposes of monitoring land use changes (afforestation) in an eastern hill 

country catchment. The two sites in the Waiokura Stream were also added in the 2007-2008 period as a 

long term monitoring commitment to the collaborative best practice dairying catchment project. One site in 
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the Herekawe Stream (a long term consent monitoring site) was incorporated into the programme in the 

2008-2009 period for the purpose of monitoring the local initiatives of walkway establishment and riparian 

planting of this small catchment on the western outskirts of the New Plymouth urban area. 

The Hangatahua (Stony) River was selected for the SEM programme as a waterway of high conservation 

value. The headwaters of the river are the Ahukawakawa swamp within Egmont National Park, and several 

tributaries that begin above the tree line on the north-west of Mount Taranaki. Once the river leaves the 

National Park boundary its catchment becomes very narrow so that it receives little water from surrounding 

farmland before reaching the sea. This factor and the protection order on the catchment maintains good 

water quality in the river. However, ecological degradation occurs from time to time after headwater 

erosion events when sedimentation and scouring of the riverbed may be particularly severe. The sites at 

Mangatete Road and State Highway 45 are approximately seven kilometres and twelve kilometres 

downstream of the National Park boundary respectively. 

The Timaru and Mangaoraka Streams were chosen for the SEM programme as examples of streams within 

primary agricultural catchments. The Timaru Stream arises within the National Park boundary, near the peak 

of Pouakai, in the Pouakai Range. Upon leaving this range, the stream flows along the edge of the Kaitake 

Range (also part of the National Park) and receives several tributaries that flow through adjacent 

agricultural land. From the edge of the Kaitake Range, the stream flows north through agricultural land to 

the sea. Carrington Road crosses the stream within the National Park boundary and State Highway 45 is six 

kilometres downstream of the confluence with the first farmland tributary. The Mangaoraka Stream rises 

below the National Park boundary near Egmont Road and flows north through farmland for its entire length 

before joining the Waiongana Stream near the coast. Corbett Road is 26 kilometres downstream of the 

source. 

The Waiongana Stream was included in the SEM programme as an example of a stream with a major water 

abstraction. The stream originates within the National Park, near the North Egmont visitor’s centre. After 
crossing the park boundary, it flows north-east through agricultural land to the sea. State Highway 3a 

crosses the stream fifteen kilometres downstream of the National Park boundary, and the intake for the 

Waitara industrial water supply is a further five kilometres downstream of that. Devon Road is 30 kilometres 

downstream of the National Park boundary. 

The Waiwhakaiho, Manganui, Waitara, and Mangaehu Rivers were selected for the SEM programme as 

examples of waterways with large catchments and multiple impacts from human land uses including 

plantation forestry, rural, urban and industrial activities. They arise either on Mt Taranaki or in the eastern 

hill country, before flowing across the ring plain. 

The Waiwhakaiho River and its headwater tributaries arise above the tree line on the north face of Mount 

Taranaki. Upon leaving the National Park, the river flows north through agricultural and industrial land for 

27 kilometres to the sea. The river passes under State Highway 3 near Egmont Village, nine kilometres 

downstream of the National Park boundary. The sites at Constance Street and adjacent to Lake Rotomanu 

are included in the lower Waiwhakaiho River industrial discharges monitoring programme. The site adjacent 

to Lake Rotomanu has replaced the site immediately downstream of the Mangaone Stream that was used 

in the 1995-1996 State of the Environment monitoring survey. This allows the State of the Environment 

monitoring programme to better integrate with the industrial monitoring programme. The Mangorei 

Stream is the principal tributary catchment in the lower reaches, downstream of the major abstraction of 

water for hydroelectric and community supply purposes. Occasional headwater erosion events have been 

documented in the upper river with an instance of severe (orange) discolouration in spring 2014 due to 

release of naturally occurring iron oxide from a small headwater tributary. 

The source of the Manganui River is situated above the tree line on the eastern slopes of Mount Taranaki. 

After leaving the National Park, the river flows east and then north through agricultural land for 44 

kilometres before joining the Waitara River. State Highway 3 is eight kilometres downstream of the National 
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Park boundary. At Tariki Road, much of the flow of the Manganui River is diverted through the Motukawa 

hydroelectric power scheme to the Waitara River. Therefore, except when the Tariki weir is overtopping, 

most of the water in the Manganui River at Bristol Road (14 kilometres downstream of the diversion) comes 

from tributaries such as the Mangamawhete, Waitepuke, Maketawa, and Ngatoro Streams. Like the 

Manganui River, these streams originate high on the eastern slopes of Mount Taranaki. They flow through 

agricultural land before joining the river. The Maketawa Stream provides a valued trout and native fish 

habitat. Sites were included in the upper and lower reaches of the stream. 

The small Kurapete Stream, which rises as seepage to the west of Inglewood, was included to monitor 

trends in relation to the removal of the discharge from the town’s Wastewater Treatment Plant from this 

tributary of the lower Manganui River in 2000. Sites were included upstream and nearly six km downstream 

of where the discharge was located. 

The Waitara River flows south-west and then north-west out of the eastern hill country through a mix of 

agricultural land and native forest before passing through the town of Waitara and out to sea. It has a 

different character from the steep ring plain rivers and carries a high silt load. The Autawa Road site is 

located 46 km from the coast. This site was added only during the 2015-2016 reporting period, to increase 

the number of eastern hill country sites being monitored. The Mamaku Road site is located six km upstream 

of the coast above any tidal influence. This site is also part of the monitoring programme for the 

stormwater discharge from the Waitara Valley Methanex plant to the Waitara River. 

The Mangaehu River originates in the eastern hill country and flows south-west through agricultural land 

for most of its length before joining the Patea River, ten kilometres upstream of Lake Rotorangi. Raupuha 

Road crosses the river less than one kilometre upstream of the confluence with the Patea River. 

The Tangahoe River is a smaller eastern hill country catchment which flows through agricultural land, some 

of which has undergone afforestation in the upper reaches. Fonterra extracts dairy company processing 

waters in the lower reaches near the coast, south of Hawera township. 

The Whenuakura River is an eastern hill country river which primarily flows through agricultural land. It has 

a high silt load and is consequently highly turbid. The only site located on the Whenuakura River was at 

Nicholson Road. This was included from 2015-2016 onwards to increase the number of eastern hill country 

rivers being monitored. 

The Mangati Stream was chosen for the SEM programme as an example of a small, degraded stream. Only 

five kilometres in length, the stream rises in farmland and flows north through the Bell Block industrial area 

and suburbs to the sea. The site downstream of the railway line is upstream of all industrial discharges to 

the stream. The site at Te Rima Place is located within a suburban park, downstream of all Bell Block 

industrial discharges. Both sites are part of the Mangati Stream industrial monitoring programme.  

The Waimoku Stream originates in Egmont National Park where it flows down Lucy’s Gully in the Kaitake 
Ranges. Once the stream leaves the park it flows through farmland for three and a half kilometres, and 

through the coastal township of Oakura for about 200 metres, before entering the sea. It was included in 

the SEM programme in the 1999-2000 monitoring year to monitor the effects of a riparian planting 

programme in the catchment. Sampling sites are located in Lucy’s Gully under native forest, and in Oakura 
township, about 100 metres upstream of the sea. 

The Waiau Stream originates in farmland near Tikorangi, and is a small catchment to the north of the 

Waitara River. It flows for 12.5 km to the sea. The stream was included in the SEM programme in the 1999-

2000 monitoring year as an example of a northern lowland catchment. The sampling site at Inland North 

Road is located in a pasture setting. 

The Punehu Stream is representative of a south-western Taranaki catchment subject primarily to intensive 

agricultural land use with water quality affected by diffuse source run-off and point source discharges from 
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dairy shed treatment pond effluents particularly in the Mangatawa Stream, a small lower reach tributary. No 

industrial discharges to the stream system are known to occur. Both sites were Taranaki ring plain survey 

sites (TCC, 1984) and the lower site near the coast remains a NIWA hydrological recording station as a 

representative basin. The upstream site is representative of relatively unimpacted stream water quality 

although it lies approximately two km below the National Park boundary. 

The small seepage fed, ringplain Waiokura Stream drains an intensively dairy-farmed catchment. The 

Fonterra, Kapuni factory irrigates wastewater within the mid reaches of this catchment. The catchment is the 

subject of a collaborative long term study of best practice dairying in five New Zealand catchments (Wilcock 

et al, 2009). 

The Patea River rises on the eastern slopes of Mt Taranaki, within the National Park and is a trout fishery of 

regional significance, particularly upstream of Lake Rotorangi (formed by the Patea dam) in its mid reaches. 

Site 1 (at Barclay Road) is representative of the upper catchment adjacent to the National Park above 

agricultural impacts. Site 2 (at Swansea Road), which is integrated with consent compliance monitoring 

programmes, was also a ring plain survey site, and is representative of developed farmland drainage and is 

downstream of Stratford township (urban run-off, but upstream of the rubbish tip and oxidation pond 

discharges and the combined cycle power station discharge). Site 3 (at Skinner Road) is an established 

hydrological recorder station downstream of these discharges and the partly industrialised Kahouri Stream 

catchment. 

The Waingongoro River rises on the south-eastern slopes of Mount Taranaki within the National Park and is 

one of the longest of the ring plain rivers, with a meandering 67 km of river length from the National Park 

boundary prior to entering the Tasman Sea at Ohawe Beach. The river is the principal trout fishery in 

Taranaki, is also utilised for water abstraction purposes, and up until mid 2010, received treated industrial 

and municipal wastes discharges in mid-catchment at Eltham. Site 1 (near the National Park boundary) is 

representative of high water quality conditions with minimal agricultural impacts. Site 2, six km further 

downstream (at Opunake Road) represents agricultural impacts, still in the upper reaches of the river. Site 3, 

(at Eltham Road) a further 16 km downstream remains representative of the impacts of farmland drainage 

and some water abstraction while upstream of the former major Eltham point source discharges from a 

meatworks and the municipal wastewater treatment plant. The meatworks wastewaters were diverted to 

spring and summer land irrigation in the mid 2000s and treated plant wastewater subsequently has been 

irrigated onto farmland in this manner. The Eltham municipal wastes were permanently diverted by pipeline 

to Hawera in June 2010. The Stuart Road site, a further six km downstream is located below these former 

discharges. A further two sites (SH45 and Ohawe Beach) are located 33 km and 37 km downstream of 

Stuart Road in the intensively developed farmland lower reaches of the catchment. River flow recording 

sites are located at Eltham Road and SH45.  

The Mangawhero Stream is a relatively small, swamp-fed catchment rising to the east of Eltham in the 

Ngaere Swamp and draining developed farmland. The upper site is located in the mid reaches of the stream 

upstream of the former point source discharge from the Eltham municipal wastewater treatment plant while 

the lower site is located a further three km downstream, below the Mangawharawhara Stream confluence, 

near the confluence with the Waingongoro River. Apart from the municipal point source discharge, which 

was diverted out of the stream in July 2010 (see above), the catchment is predominantly developed 

farmland. 

The Huatoki Stream was sampled as part of the State of the Environment monitoring programme for the 

first time in the 1997-1998 monitoring year. The stream rises one kilometre outside the National Park 

boundary on the foothills of the Pouakai Range. It flows through agricultural land for 12.5 km to the 

outskirts of New Plymouth where it enters native forest reserve. The stream flows for four and a half 

kilometres alongside walkways and beneath the central business district of New Plymouth before entering 

the sea next to Puke Ariki Landing. Within New Plymouth it flows through a culvert in a flood retention dam 
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and over a small weir in the Huatoki Reserve prior to the business section of the city. Beautification works 

adjacent to ‘Centre City’ near the stream mouth (in 2010) involved the creation of a weir and fish pass 
immediately upstream of the lowest site which subsequently has altered the flow regime at this site and 

created a run-like habitat with intermittent flow variability rather than the previous riffle habitat. 

The Herekawe Stream is a small seepage stream on the western boundary of New Plymouth. It drains a 

mainly urban catchment and receives stormwater discharges particularly in its lower reaches. Completion of 

a walkway and riparian planting community project now warrants the inclusion of the consent monitoring 

‘control’ site at Centennial Drive for monitoring the effectiveness of these initiatives. 

The Kaupokonui River rises on the southern slopes of Mt Taranaki within the National Park. It drains an 

intensively farmed dairy catchment. The principal point source discharges to the river occur in the mid-

reaches from the Kaponga oxidation pond system, and cooling water from NZMP (Kapuni) Ltd. The river has 

patchy riparian vegetation cover and has been targeted for intensive riparian management initiatives. Site 1 

is two and a half kilometres downstream of the National Park boundary and has high water quality, with 

minor agricultural impacts. Toward the mid-reaches, site 2 (six kilometres further downstream) is subject to 

some agricultural impacts, but is a short distance upstream of the Kaponga oxidation ponds’ system 
discharge. A further six kilometres downstream, site 3 is upstream of wastes irrigation, cooling water 

discharges and factory abstraction. The Upper Glenn Road (site 4) is a further 10 km downstream, below all 

of the factory’s activities and is a river flow hydrological recording site. The final site 5, is located near the 

mouth of the river, 5 km below site 4, upstream of any tidal influence at Kaupokonui beach domain 

camping ground. 

Two western catchments, the Katikara Stream and Kapoaiaia Stream, were included in the programme to 

monitor trends in relation to riparian planting. Such riparian planting initiatives have been concentrated in 

certain catchments where past riparian vegetation has been sparce. The Katikara Stream rises on the 

western slopes of Mt Taranaki, passing through primarily agricultural land in the relatively short distance to 

the sea. The Kapoaiaia Stream also rises from Mt Taranaki on the western side and south of the Katikara 

Stream. The Kapoaiaia Stream drains agricultural land throughout its entire catchment below the National 

Park boundary, passing through Pungarehu township at SH45 before entering the sea at Cape Egmont. A 

hydrological telemetry recorder is located at Cape Egmont 

 Trend analysis 

State of the environment (SEM) macroinvertebrate data collected at SEM sites in the region over the 

twenty-three year (1995-2018) and last ten-year (2008-2018) periods under standard TRC programme 

protocols were analysed for trends over time. The MCI, a surrogate for stream health, was selected as the 

most appropriate index for use in the assessment of time trends (see Stark and Maxted, 2007). 

MCI trend data was first visually inspected using a scatter plot of MCI data vs time with LOWESS [Locally 

Weighted Scatterplot] fit (tension of 0.4) to create a smoothed, moving average trend line. 

MCI data was then statistically analysed for trends over time using the Mann-Kendall test followed by false 

discovery rate (FDR) analysis for sites with a minimum of ten-years continuous data recorded (Stark and 

Fowles, 2006). The significance of a site’s trend (i.e. the strength of the trend) was calculated according to 
the statistical probability of occurrence (p-value), as long as similar numbers of samples were collected for 

analysis, which has been the case with the TRC programme. A Kendall tau coefficient was also produced 

which indicated whether the trend was positive or negative and the magnitude of the trend. 

A trend may be statistically significant but have no ecological importance, or vice versa. The consideration 

of ecological importance may be supported by best professional judgment (BPJ) of a freshwater ecologist 

with knowledge of the region’s rivers and streams. However, it is likely that the strongest trends (lowest p-

values) would also have the greatest ecological importance. 
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To place these trends in perspective, each site may be assessed against graduations (bands of MCI values) 

of stream health. In this instance, Stark’s (1985) categories have been refined (using BPJ) as illustrated in 
Table 3 in Section 2.2.1.2 below (Stark & Fowles, 2015). 

2.2 Sample collection and analysis 

The standard ‘400 ml kick-sampling’ and rarely the ‘400 ml sweep-net- sampling’ techniques were used to 
collect streambed (benthic) macroinvertebrates from various sampling sites in selected catchments in the 

Taranaki region (detailed in section 2.4 and TRC, 1997b). The ‘kick-sampling’ technique is very similar to 
Protocol C1 (hard-bottomed, semi-quantitative) and the ‘sweep-net- sampling’ technique is very similar to 
Protocol C2 of the New Zealand Macroinvertebrate Working Group (NZMWG) protocols for 

macroinvertebrate samples in wadeable streams (Stark et al, 2001). Surveys of all sites are normally 

performed twice during the monitoring year, once during spring (October to December) and once during 

summer (February and March). An audit of the macroinvertebrate samples used for SEM purposes was 

undertaken this monitoring year, as it had been noted that some surveys in the database did not appear to 

be for SEM purposes. A very small number of surveys were found to be wrongly assigned as SEM surveys 

and have since been removed from the analysis. Further information outlinng this can be found at TRC, 

2019. Sampling dates for each site are detailed in Table 1.  

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 were placed in 

abundance categories for each sample (Table 2). 

Table 2 Macroinvertebrate abundance categories 

Abundance category Number of individuals 

R (rare) 1-4 

C (common) 5-19 

A (abundant) 20-99 

VA (very abundant) 100-499 

XA (extremely abundant) 500+ 

 Environmental parameters and indicators 

 Taxonomic richness 

The number of macroinvertebrate taxa found in each sample was used as an indicator of the richness of the 

community at each site. A high taxonomic richness does not necessarily mean a pristine, healthy 

community. Sites with mild nutrient enrichment will often have higher taxonomic richness than pristine sites 

and therefore caution is required when evaluating sites based on taxonomic richness (Stark and Maxted, 

2007). 

 Macroinvertebrate Community Index (MCI) 

Stark (1985) developed a scoring system for macroinvertebrate taxa according to their sensitivity to organic 

pollution in stony New Zealand streams. Highly ‘sensitive’ taxa were assigned the highest scores of 9 or 10, 
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while the most ‘tolerant’ forms scored 1. Sensitivity scores for certain taxa have been modified in 
accordance with Taranaki experience (see TRC, 1997b). By averaging the scores obtained from a list of taxa 

taken from one site and multiplying by a scaling factor of 20, a Macroinvertebrate Community Index (MCI) 

value was obtained. The MCI is a measure of the overall sensitivity of macroinvertebrate communities to the 

effects of organic pollution. Communities that are more ‘sensitive’ inhabit less polluted waterways. 

A refinement of Stark’s classification (Stark, 1985, Boothroyd and Stark, 2000; and Stark and Maxted, 2007) 
has been made in order to grade the biological ‘health’ based upon MCI and SQMCI ranges. This gradation 

is presented in Table 3. 

Table 3 Generic MCI gradation of biological water quality conditions adapted for Taranaki 

streams and rivers 

TRC Grading MCI SQMCI Colour Code 
Stark’s 

classification 

Excellent ≥140 ≥7.00  
Excellent 

Very Good 120-139 6.00-6.99  

Good 100-119 5.00-5.99  Good 

Fair 80-99 4.00-4.99  Fair 

Poor 60-79 3.00-3.99  
Poor 

Very Poor <60 <3.00  

This generic adaption is considered to provide more resolution of stream ‘health’ in the context of more 
precise upper and lower MCI and SQMCI score bands, than the earlier grading classification (Stark and 

Fowles, 2015). Despite the acknowledgement that the boundaries between gradings may be fuzzy (Stark 

and Maxted, 2007), these gradings can assist with the assessment of trends in long term temporal data. 

When the same number of replicate samples are collected per site, the detectable difference method may 

be used to assess the significance of MCI score differences. Stark (1998) provides statistically significant 

detectable differences for the protocols used by TRC (10.8 MCI units). Therefore, if differences between MCI 

scores are greater than ten units, then they can be considered significantly different. In practice this means 

a result more than 10 units above a score would be regarded as significantly higher, and a result more than 

10 units below a score would be significantly lower. Between season and long term median MCI scores 

and/or taxa richness may also be compared using t-tests (Stark and Maxted, 2007). 

 Predictive measures using the MCI 

Data from ringplain rivers and streams that source of flow was within Egmont National Park was used to 

establish a relationship between MCI scores and distance from stream/river source (National Park 

boundary) on the ringplain. A generic relationship for predicting MCI in ringplain streams/rivers has been 

established as: 

MCI = 131.717 – 25.825 log10 D  [where D = distance from source (km)] 

and is based upon more than 2400 TRC surveys of about 300 ringplain ‘control’ sites over the period from 

1980 to 2008. This generic predictive relationship has a margin of error of ±10 units (Stark and Fowles, 

2009). 

River and stream data from throughout the Taranaki Region for ‘control’ sites from both SEM and 
compliance monitoring has also been compiled and useful statistics produced based on steam type and 

altitude. This data has the advantage that it also contains data for all rivers and streams and is based on raw 

data and therefore is not as constrained as a predictive value produced by a mathematical equation. 
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Leathwick (2009, pers comm.) has also developed predictive scores based upon the River Environmental 

Classification (REC) system for New Zealand rivers and streams (Snelder et al, 2004). REC classifies and maps 

river and stream environments in a spatial framework for management purposes. It provides a context for 

inventories of river/stream resources and a spatial framework for effects assessment, policy development, 

developing monitoring programmes, and interpretations of state of the environment reporting.  

 Semi Quantitative MCI (SQMCI) 

A semi-quantitative MCI value (SQMCI) (Stark 1998 & 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 

products, and dividing by the sum of the loading factors (Stark, 1998, 1999). 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). Unlike the MCI, the SQMCI is not multiplied by a scaling factor of 20, so that its corresponding range 

of values is 20x lower. A difference of more than 0.83 units is considered statistically significant. However, 

Stark and Maxted (2007) considered the MCI to be a more appropriate index than the SQMCI for State of 

the Environment monitoring and discussion, and in this report emphasis will be placed on the MCI. 
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 Results and discussion 

3.1 Flows 

Water temperatures ranged from 9.9˚C to 21.1˚C (Table 4) with higher altitude sites typically recording 

lower temperatures than lower altitude sites, and spring temperatures (9.9°C to 16.8°C) typically recording 

lower temperatures than summer temperatures (10.8°C to 21.1°C) (Table 4). These ranges tended to be 

typical of most past surveys. 

Hydrological flow recorders continuously monitor water levels in the Mangaoraka, Waiongana, Punehu, and 

Kapoaiaia, WaiokurStreams, and the Waiwhakaiho, Manganui, Patea, Mangaehu, Waingongoro, 

Kaupokonui, Waitara, and Whenuakura Rivers. The proximity of previous freshes (elevated flows) for each 

site surveyed, are summarised in Table 4, with flow assessments extrapolated from nearby catchments for 

sites where flow recorders did not exist. 

Table 4 Duration since freshes at sampling sites in the 2017-2018 SEM biomonitoring programme 

River/stream Site 

Spring survey  Summer survey  

(days after flow above) (days after flow above) 

3 x median 7 x median 3 x median 7 x median 

Hangatahua (Stony) R 

Hangatahua (Stony) R 

Mangatete Road 

SH45 

(16) 

(16) 

(17) 

(17) 

(22) 

(22) 

(26) 

(26) 

Herekawe S Centennial Drive (10) (11) (34) (92) 

Huatoki S 

Huatoki S 

Huatoki S 

Hadley Drive 

Huatoki Domain 

Molesworth St 

(10) 

(10) 

(10) 

(11) 

(11) 

(11) 

(11) 

(11) 

(19) 

(13) 

(13) 

(19) 

Kapoaiaia S 

Kapoaiaia S 

Kapoaiaia S 

Wiremu Road 

Wataroa Road 

Near coast 

16 

16 

16 

16 

16 

16 

28 

28 

28 

28 

28 

28 

Katikara S 

Katikara S 

Carrington Road 

Near mouth 

(10) 

(10) 

(11) 

(11) 

(9) 

(9) 

(13) 

(13) 

Kaupokonui R 

Kaupokonui R 

Kaupokonui R 

Kaupokonui R 

Kaupokonui R 

Opunake Rd 

U/s Kaponga oxi ponds 

U/s Lactose Co. 

Glenn Rd 

Beach 

19 

19 

19 

19 

19 

20 

20 

20 

20 

20 

8 

8 

8 

8 

8 

28 

28 

28 

28 

28 

Kurapete S 

Kurapete S 

U/s Inglewood WWTP 

6 km d/s Inglewood WWTP 

(12) 

(12) 

(13) 

(13) 

(14) 

(14) 

(118) 

(118) 

Maketawa S 

Maketawa S 

Opp Derby Road 

Tarata Road 

(12) 

(12) 

(12) 

(12) 

(28) 

(28) 

(28) 

(28) 

Mangaehu R Raupuha Road 11 12 16 16 

Manganui R 

Manganui R 

SH3 

Bristol Road 

7 

7 

12 

12 

19 

19 

20 

20 

Mangaoraka S Corbett Road (11) (12) 7 42 

Mangati S 

Mangati S 

D/s railway line 

Te Rima Pl, Bell Block 

(12) 

(12) 

(13) 

(13) 

(8) 

(8) 

(112) 

(112) 

Mangawhero S 

Mangawhero S 

U/s Eltham WWT Plant 

D/s Mangawharawhara S 

(25) 

(25) 

(67) 

(67) 

(12) 

(12) 

(204) 

(204) 

Mangorei S SH3 (11) (11) (10) (10) 
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River/stream Site 

Spring survey  Summer survey  

(days after flow above) (days after flow above) 

3 x median 7 x median 3 x median 7 x median 

Patea R 

Patea R 

Patea R 

Barclay Rd 

Swansea Rd 

Skinner Rd 

19 

19 

19 

21 

21 

21 

9 

9 

9 

26 

26 

26 

Punehu S 

Punehu S 

Wiremu Rd 

SH45 

8 

8 

10 

10 

32 

32 

33 

33 

Tangahoe R 

Tangahoe R 

Tangahoe R 

Upper Valley 

Tangahoe Valley Road 

D/s railbridge 

(19) 

(19) 

(19) 

(20) 

(20) 

(20) 

(7) 

(7) 

(7) 

(29) 

(29) 

(29) 

Timaru S 

Timaru S 

Carrington Road 

SH45 

(16) 

(16) 

(17) 

(17) 

(11) 

(11) 

(11) 

(11) 

Waiau S Inland North Road (11) (12) (10) (12) 

Waimoku S 

Waimoku S 

Lucy’s Gully 

Beach 

(16) 

(16) 

(17) 

(17) 

(11) 

(11) 

(11) 

(11) 

Waingongoro R 

Waingongoro R 

Waingongoro R 

Waingongoro R 

Waingongoro R 

Waingongoro R 

900m d/s Nat Park 

Opunake Rd 

Eltham Rd 

Stuart Rd 

SH45 

Ohawe Beach 

26 

26 

26 

26 

16 

14 

29 

29 

29 

29 

30 

26 

11 

11 

11 

11 

23 

12 

13 

13 

13 

13 

90 

12 

Waiokura S 

Waiokura S 

Skeet Road 

Manaia Golf-Course 

(73) 

(73) 

(74) 

(74) 

112 

112 

140 

140 

Waiongana S 

Waiongana S 

SH3a 

Devon Road 

10 

10 

11 

11 

11 

11 

12 

12 

Waitara 

Waitara 

Autawa Road 

Mamaku Road 

21 

11 

22 

23 

9 

10 

10 

10 

Waiwhakaiho R 

Waiwhakaiho R 

Waiwhakaiho R 

Waiwhakaiho R 

National Park 

SH3 (Egmont Village) 

Constance St (NP) 

Adjacent Lake Rotomanu 

11 

11 

11 

11 

12 

12 

12 

12 

8 

8 

8 

8 

10 

10 

10 

10 

Whenuakura R Nicholson Road 19 20 7 29 

NB: ( ) = extrapolation from nearby catchment 

Flow protocols prevent sampling within seven days after a 3x median fresh or ten days after a 7x median 

fresh, as higher flows disturb community composition and abundance. Spring surveys were performed 7 to 

74 days after a moderate fresh (> 3x median flow). The summer 2018 surveys were performed 7-204 days 

after a moderate fresh. 

3.2 Macroinvertebrate communities 

Lists of the taxa found during spring 2017 and summer 2018 surveys, together with taxa richness, MCI 

scores and other appropriate indices for each site are tabulated and attached as Appendix I. These results 

are discussed below on a stream by stream basis for the sites and seasons (spring and summer) in which 

the surveys were conducted. Data from previous surveys are also presented for each site and results to date 

are illustrated as appropriate. 
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 Hangatahua (Stony) River 

The Hangatahua (Stony) River is a ringplain river whose source is located within Egmont National Park. The 

lower part of the river has a very narrow catchment and generally good water quality. There are two sites 

monitored for SEM purposes on the Hangatahua (Stony) River. 

In the winter of 1996 a massive drift of sand moved down the Hangatahua River and devastated 

macroinvertebrate communities, following a major erosion event in the headwaters of the river. Few 

macroinvertebrate taxa were found in the river in the spring of 1996 (Figure 2 and Figure 4). Since then 

sand has continued to affect the macroinvertebrate communities of the river, although some recovery was 

observed in the communities in March and November 1997, January and February 1999, late 2000, and 

again in 2002-2003. At these times greater numbers and varieties of macroinvertebrates were recorded on 

the riverbed. The very high MCI score of 160 recorded at SH45 in November 1998 (Figure 2) was the result 

of a community consisting of only one taxon (and just a single individual) which was highly sensitive to 

pollution. The MCI is not a good indicator of water quality when only a small number of taxa are present 

and is not typically the index used to assess the impacts of sedimentation in stony streams. However, the 

MCI has some value in the assessment of recovery of the faunal community with time and has some value 

in trend evaluation. 

A further massive sand drift moved down the river following very heavy February 2004 rainfall and 

significant flood flows in late February, some three weeks prior to the summer 2004 survey. An additional 

survey was performed in late winter 2004 to document the continuing effects of sand/sediment drift (see 

Figures 2 and 3), some three months prior to the late spring survey. Further erosion effects occurred in late 

2006 delaying the spring 2006 survey and during the latter months of 2007 while significant sand and 

scoria bed scouring and sedimentation occurred down the river in mid year and again in spring 2008 

delaying the ‘spring’ survey until early in 2009. No large-scale significant headwater erosion events were 

recorded between spring 2009 and summer 2014 but there was a headwater erosion event in February 

2014. There have been no major headwater erosion events since February 2014 though minor bed scouring 

and sedimentation effects continued to impact during the 2017-2018 period. The results of surveys 

performed in the 2017-2018 period are presented in Appendix I.  

 Mangatete Road site (STY000300) 

 Taxa richness and MCI 

Forty-three SEM surveys have been undertaken in the Stony River at this mid-reach site between October 

1995 and March 2017. These results are summarised in Table 5, together with results from the current 

period, and illustrated in Figure 2. 

Table 5 Results from SEM surveys performed in the Stony River at Mangatete Road together 

with 2017-2018 results 

Site code 

SEM data ( 1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

STY000400 43 1-21 10 64-160 112 8 110 5 104 
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Figure 2 Numbers of taxa and MCI values in the Hangatahua (Stony) River at Mangatete Road 

A wide range of richness (1 to 21 taxa) has been recorded as a consequence of extensive headwater erosion 

impacts on the river’s communities with a median richness of only 10 taxa, far fewer than might be 

expected for a ringplain river site at this altitude (160 masl). In the 2017-2018 period, richness was much 

lower than the median, indicative of continuing erosion impacts of scouring, finer sediment deposition, and 

bed movement. 

There are significant limitations when using the MCI for community compositions affected by 

sedimentation and erosion events (e.g. scores show considerable significant variability when relatively few 

taxa are present). Values at this site have ranged widely between 64 and 160 units with a median MCI value 

of 112 units. The spring and summer scores were a non-significant three and nine units lower than the 

historical median. The summer score categorised this site as having ‘good’ health (Table 3). The historical 

median score (112 units) placed this site’s river health in the ‘good’ category. The paucity of the 
communities in terms of richness in particular must be taken into account at the site, where headwater 

erosion effects have been very pronounced and the substrate remains relatively mobile and well scoured. 

 Predicted river ‘health’ 

The Stony River at Mangatete Road is 7.3 km downstream of the National Park boundary at an altitude of 

160 masl. A relationship for ringplain streams developed between MCI and distance from the National Park 

boundary (Stark and Fowles, 2009) predict a MCI value of 109 for this site. The historical site median (112 

units) was not significantly different (Stark and Fowles, 2009) to the predictive value. The spring 2017 and 

summer 2018 survey scores were also not significantly different to the predictive value. The REC predicted 

MCI value (Leathwick, et al. 2009) was 128 units. The historical site median and the scores recorded in the 

year under review were both significantly lower than this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced for the full dataset 

(Figure 3). A non-parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then 

performed on 23 years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) 

from the site in the Stony River at Mangatete Road. 
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Figure 3 LOWESS trend plot of MCI data at Mangatete Road site for the full 

dataset with a Mann-Kendall test for the full and ten-year dataset 

Although a decreasing trend in MCI scores has been found for the full dataset, particularly over the first six 

years, this has not been statistically significant. The trendline at this site has a range of MCI scores of about 

15 units indicative of some important ecological variability over the period, not surprisingly given the 

erosion effect documented earlier and further emphasised by the wide range of individual scores, 

particularly since 2004. Overall, the trendline shows ‘good’ generic river ‘health’; deteriorating slightly from 
‘very good’ (prior to 1997). However, the majority of the variability was caused by severe headwater erosion 

events at varying intervals over the period. 

A slight negative trend in MCI scores has been found at this site for the ten-year dataset. However, this has 

not been statistically significant. Overall, the ten-year trendline shows ‘good’ generic river ‘health’. 

 SH 45 site (STY000400) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken in the Stony River at this lower reach site between October 1995 

and March 2017. These results are summarised in Table 6, together with results from the current period, 

and illustrated in Figure 4. 

Table 6 Results from SEM surveys performed in the Stony River at SH 45 together with 2017-

2018 results 

Site code 

SEM data (1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median 
Taxa 

no 
MCI 

Taxa 

no 
MCI 

STY000400 43 0-18 9 0-160 108 11 100 12 105 

STY000300
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N = 45 

Kendall tau = - 0.180 

p level = 0.081 

FDR p = 0.130 

N = 19 

Kendall tau = -0.228 

p level = 0.172 

FDR p = 0.460 
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Figure 4 Numbers of taxa and MCI values in the Hangatahua (Stony) River at SH 45 

A wide range of richness (0 to 18 taxa) has been recorded mainly as a consequence of extensive headwater 

erosion impacts on the river’s communities, with a median richness of only nine taxa, far fewer than would 
be expected for a ringplain river site at this altitude (70 m asl) [e.g. median of 18 taxa (TRC, 2017b)]. In the 

2017-2018 period richness was moderately low with only eleven and twelve taxa recorded in spring and 

summer respectively. These scores were two and three taxa higher than the site’s historical median, 

indicative of continuing erosion impacts of scouring, finer sediment deposition, and bed movement at this 

site. 

There are significant limitations when using the MCI for community compositions affected by 

sedimentation and erosion events (e.g. scores show considerable variability when relatively few taxa are 

present). Values at this site have ranged widely between 0 and 160 units with a median MCI value of 109 

units. The MCI scores for the spring 2017 survey (100 units) and summer 2018 survey (105 units) were non-

significant nine and four units lower than the historical median respectively (Figure 4). The score 

categorised this site as having ‘good’ health (Table 3). However, the paucity of numbers and richness should 

be recognised in this assessment given the historical impacts of headwater erosion effects along the length 

of the river channel and the persistently high rainfall that occurred preceding this survey. 

 Predicted river ‘health’ 

The Stony River at SH 45 is 12.5 km downstream of the National Park boundary at an altitude of 70 m asl. 

Relationships for ringplain streams developed between MCI and distance from the National Park boundary 

(Stark and Fowles, 2009) predict an MCI value of 103 for this site. The historical site median and summer 

score were both not significantly different (Stark, 1998) to the distance predictive value. The historical 

median and summer score was not significantly different to the REC predicted score (Leathwick, et al. 2009) 

of 115 units but the spring score was significantly lower. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced using the full dataset 

(Figure 5). A non-parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then 

performed on 23 years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) 

from the site in the Stony River at SH 45. 
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Figure 5 LOWESS trend plot of MCI data at SH 45 site for the full dataset 

with a Mann-Kendall test for the full and ten-year dataset 

An overall slightly decreasing trend in MCI scores over the period has not been statistically significant. The 

trendline at the site has a MCI range of about 16 units indicative of some important ecological variability 

over the period for the same reasons as those responsible for variability at the upstream site (Mangatete 

Rd). This was a similar trend to that found at the upstream mid-reach (Mangatete Road) site. Greater 

variability in scores has been apparent since 2004 with the majority of the variability in MCI scores 

associated with headwater erosion events. Overall, the trendline shows ‘good’ generic river ‘health’. 

There has been a minor negative trend in MCI scores over the ten-year period which was not statistically 

significant. Overall, the trend line shows ‘good’ generic river ‘health’. 

 Discussion 

Due to the major influence of historical and relatively frequent headwater erosion events, scouring, and 

instability of the river bed; seasonal and spatial differences in macroinvertebrate communities in the Stony 

River often have not been as abundant or diverse as elsewhere in ringplain streams.  

Taxa richness at both sites was typically low. This was likely due to erosion events and significant freshes 

preceding the survey impacting on the macroinvertebrate communities. 

MCI scores indicted ‘good’ health for both sites which were not significantly different to historical medians. 
There was a non-significant decrease in MCI score at the downstream under spring conditions but not 

summer conditions indicating little change in macroinvertebrate health in a downstream direction. 
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 Herekawe Stream 

One site in this small lowland coastal ringplain stream on the western perimeter of New Plymouth City was 

incorporated into the SEM programme in 2008 for the purpose of monitoring a newly-developed walkway 

and associated riparian planting initiatives in the lower reaches of the stream. Consent monitoring also has 

been performed at this ‘control’ site in spring and summer throughout the period from 1995 to 2018 (and 

dates back to 1986).  

The results found by the 2017-2018 surveys are presented in Table 72, Appendix I for this small lowland 

stream. 

 Centennial Drive site (HRK000085) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken in this lower-reach site in the Herekawe Stream between 

February 1995 and February 2017. These results are summarised in Table 7, together with the results from 

the current period, and illustrated in Figure 6. 

Table 7 Results of previous surveys performed in Herekawe Stream at Centennial Drive, 

together with 2017-2018 results 

Site code 

SEM data ( 1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

HRK000085 43 13-29 19 68-100 89 21 83 20 85 

 

Figure 6 Numbers of taxa and MCI values in the Herekawe Stream upstream of 

Centennial Drive 

A moderate range of richness (13 to 29 taxa) had been found, with a median richness of 19 taxa which has 

been more representative of typical richness in small lowland coastal streams where a median richness of 

17 taxa has been recorded from previous surveys of ‘control’ sites at similar altitudes (TRC, 2017b). During 

the 2017-2018 period, sping (21 taxa) and summer (20 taxa) richness were similar to the median richness 

for the site. MCI values have had a relatively wide range (31 units) at this site. The median value (89 units) is 

above scores typical of lower reach sites elsewhere in small lowland coastal streams. The spring 2017 (83 

units) and summer 2018 (85 units) scores were not significantly different (Stark, 1998) to the historical 
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median. These scores categorised this site as having ‘fair’ health generically (Table 3). The historical median 

score (89 units) placed this site in the ‘fair’ category. 

 Predicted stream ‘health’ 

The Herekawe Stream rises as seepage near the coast on the ringplain and the site at Centennial Drive, 

Omata is in the lower reaches near the mouth at an altitude of 5 m asl. The REC predicted MCI value 

(Leathwick, et al. 2009) was 89 units. The historical median, and sping and summer scores were not 

significantly different (Stark, 1998) to this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 7). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was performed on 23 years 

of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from Herekawe Stream at 

Centennial Drive. 

 

Figure 7 LOWESS trend plot of MCI data in the Herekawe Stream 

at the Centennial Drive site for the full dataset with a 

Mann-Kendall test for the full and ten-year dataset 

There was a positive significant trend in MCI scores for the full dataset at this site in the lower reaches of 

the stream immediately downstream of the more recently constructed walkway. Trends have varied at this 

site over the 23-year period with a general trend of improvement since 2000 and particularly after 2008, 

with more recent stability, but with some wide variations in individual MCI scores. The trendline variation 

(10 units) suggested some ecologically important changes have occurred over the monitoring period. The 

trendline was indicative of ‘fair’ stream health. 

A negative non-significant trend in MCI scores has been found over the ten-year period in contrast with the 

significant positive result found in the full dataset. The ten-year dataset trend shows an increase from 2008 

to 2012 but overall the trendline change was negligible. The trendline was indicative of ‘fair’ health. 

 

HRK000085

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year

65

70

75

80

85

90

95

100

105

M
C

I 
v
a
lu

e

N = 45 

Kendall tau = 0.240 

p level = 0.020 

FDR p = 0.040 

N = 19 

Kendall tau = -0.006 

p level = 0.972 

FDR p = 0.970 

Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

86



23 

 Discussion 

Spring and summer values are typically very similar at this site with seasonal median MCI values being 

identical over the 23-year period (Appendix II). The survey results were within expected parameters with the 

site having ‘fair’ health and not having any significant differences between the current score and median 

and predicted results. 

 Huatoki Stream 

The Huatoki Stream is a small ringplain stream arising outside Egmont National Park that flows south to 

north with the middle and lower parts of the catchment in the New Plymouth city area. There are three SEM 

sites on the stream. The results of spring 2017 and summer 2018 surveys are summarised in Table 73 and 

Table 74, Appendix I.  

 Hadley Drive site (HTK000350) 

 Taxa richness and MCI 

Fortry-one surveys have been undertaken, between December 1996 and February 2017, at this lower mid-

reach, unshaded site, draining open developed farmland, on the outskirts of New Plymouth city. These 

results are summarised in Table 8, together with the results from the current period, and illustrated in 

Figure 8. 

Table 8 Results of previous surveys performed in the Huatoki Stream at Hadley Drive together 

with 2017-2018 results 

Site code 

SEM data (1996 to February 2018) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

HTK000350 41 22-34 26 79-115 96 19 113 21 97 

 

 

Figure 8 Numbers of taxa and MCI values in the Huatoki Stream at the end of Hadley Drive 

A moderate range of richness (22 to 34 taxa) has been found with a relatively high median richness of 26 

taxa, relatively typical of richness in the mid to lower reaches of ringplain streams rising outside of the 

National Park. During the 2017-2018 period spring (19 taxa) and summer (21 taxa) richness were relatively 

similar to the historical median richness. 

0

10

20

30

40

50

60

0

20

40

60

80

100

120

N
o

. o
f 
ta

x
a

M
C

I 
v
a
lu

e

SEM: Number of taxa and MCI values in the Huatoki Stream at the end of 

Hadley Road (HTK000350)

MCI value Median MCI to date

No. of taxa Median no. of taxa to date

Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

87



24 

MCI values have had a relatively wide range (36 units) at this site, typical of mid to lower reach sites on the 

ringplain. The spring 2017 (113 units) score was significantly higher (Stark, 1998) than the historical median 

by 17 units, while the summer 2018 (97 units) score was not significantly different to the historical median 

score. The spring and summer scores respectively categorised this site as having ‘good’ and ‘fair’ health 

generically (Table 3). The historical median score (96 units) placed this site in the ‘fair’ category for generic 
health. 

 Predicted stream ‘health’ 

The Huatoki Stream rises below the National Park boundary and the site at Hadley Drive is in the lower 

mid-reaches at an altitude of 60 m asl. The REC predicted MCI value (Leathwick, et al. 2009) was 95 units. 

The historical median and summer score was similar to this value and the spring score was significantly 

higher (Stark, 1998) by 20 units. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) was produced (Figure 9). A non-parametric 

statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 22 years of 

SEM results (1996-2018) and the most recent ten-years of results (2008-2018) from the site in the Huatoki 

Stream at Hadley Drive. 

 

Figure 9 LOWESS trend plot of MCI data in the Huatoki Stream 

at the Hadley Drive site for the full dataset with a 

Mann-Kendall test for the full and ten-year dataset 

A strong significant improvement (p < 0.01) in MCI scores, particularly since 2000 has been illustrated at 

this site on the outskirts of New Plymouth over the 23-year period. The wide range of MCI scores (18 units) 

has ecological importance and may have been related to improvements in farming practices (including 

more recent riparian fencing) and/or wastes disposal in the rural catchment between the stream’s seepage 
sources (below the National Park) and urban New Plymouth. MCI scores have been indicative of ‘fair’ 
generic stream health almost throughout the period improving to ‘good’ health since 2010. 

A non-significant trend in MCI scores has been found over the ten-year period in contrast with the 

significant positive result found in the full dataset. The trendline was mostly indicative of ‘good’ health. 
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 Huatoki Domain site (HTK000425) 

 Taxa richness and MCI 

Forty-one surveys have been undertaken at this lower middle reach site in the Huatoki Stream toward the 

downstream boundary of the Huatoki Domain between December 1996 and February 2017. These results 

are summarised in Table 9, together with the results from the current period, and illustrated in Figure 10. 

Table 9 Results of previous surveys performed at Huatoki Stream in Huatoki Domain, 

together with the 2017-2018 results 

Site code 

SEM data ( 1996 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

HTK000425 41 17-32 26 91-115 104 24 117 23 108 

 

Figure 10 Numbers of taxa and MCI values in the Huatoki Stream at the Huatoki Domain 

A moderate range of richness (17 to 32 taxa) has been found, with a median richness of 26 taxa (more 

representative of typical richness for the lower reaches of ringplain streams rising outside the National Park 

boundary). During the 2017-2018 period spring (24 taxa) and summer (23 taxa) richness were only slightly 

taxa lower than the historical median richness. 

MCI values have had a moderately wide range (24 units) at this site. The median value (104 units) has been 

higher than typical of lower reach sites elsewhere on the ringplain however. The spring 2017 (117 units) 

score was a significant 13 units higher than the historical median (Stark 1998), while the summer 2018 (108 

units) score was not significantly different to the historical median value. The spring and summer scores 

categorised this site as having ‘good’ health generically (Table 3). The historical median score (104 units) 

also placed this site in the ‘good’ category for generic health. 

 Predicted stream ‘health’ 

The Huatoki Stream rises below the National Park boundary and the site at Hadley Domain is in the lower 

mid-reaches at an altitude of 30 m asl. The REC predicted MCI value (Leathwick, et al. 2009) was 92 units. 

The historical, spring and summer scores were all significantly higher than the REC value by 12 to 25 units 

(Stark, 1998). 
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 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 11). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 22 

years of SEM results (1996-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Huatoki Stream at Huatoki Domain. 

 

Figure 11 LOWESS trend plot of MCI data in the Huatoki Stream 

for the Huatoki Domain site for the full dataset with a 

Mann-Kendall test for the full and ten-year dataset 

A similar temporal trend of a marked improvement in MCI scores, but not as strong as that found at the 

upstream site (at Hadley Drive), was identified at this site in the Domain although scores peaked with small 

decreases after 2006 and 2012. The overall trend has been very significant after FDR application (p < 0.01) 

and the trendline range of scores (12 units) although only of marginal ecological importance. The trend has 

probably been related to the upstream catchment activities noted above as no nearby habitat changes have 

been recorded within the Domain. 

The trendline MCI scores which indicated ‘fair’ generic stream health much earlier in the monitoring period, 

improved to ‘good’ stream health where they have remained since 2002. 

A non-significant trend in MCI scores has been found over the ten-year period in contrast with the 

significant positive result found in the full dataset. The trendline was indicative of ‘good’ health. 

 Site near coast (HTK000745) 

 Taxa richness and MCI 

Forty-one surveys have been undertaken at this lower reach site in the Huatoki Stream between December 

1996 and February 2017. These results are summarised in Table 10, together with the results from the 

current period, and illustrated in Figure 12. 
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Table 10 Results of previous surveys performed in Huatoki Stream at the site near the coast,  

together with the 2017-2018 results 

Site code 

SEM data (1996 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

HTK000745 41 14-27 22 69-101 86 17 102 11 75 

 

Figure 12 Numbers of taxa and MCI values in the Huatoki Stream at 

Molesworth Street (near coast) 

A moderate range of richness (14 to 27 taxa) has been found, with a median richness of 22 taxa (more 

representative of typical richness in the lower reaches of ringplain streams rising outside the National Park 

boundary). During the 2017-2018 period spring (17 taxa) was five taxa less than hisotical median richness, 

while summer (11 taxa) richness was a substantial 11 taxa different from the historical median richness. The 

summer richness was also the the lowest richness recorded at this site to date, by three taxa.  

MCI values have had a relatively wide range (32 units) at this site. However, the median value (86 units) has 

been typical of lower reach sites elsewhere on the ringplain. The scores recorded in the 2017-2018 period 

showed substantial variation. The spring 2017 (102 units) score was significantly higher (Stark, 1998) than 

the median by 16 units and was the highest score recorded at this site to date. The summer 2018 (75 units) 

score was significantly (Stark, 1998) lower than the historical median by 11 units. The MCI scores in spring 

and summer respectively categorised this site as having ‘good’ and ‘poor’ health generically (Table 3). The 

historical median score (86 units) placed this site in the ‘fair’ category for generic health. 

 Predicted stream ‘health’ 

The Huatoki Stream rises below the National Park boundary and the site near the coast is in the lower 

reaches at an altitude of 5 m asl. The REC predicted MCI value (Leathwick, et al. 2009) was 93 units. The 

historical and summer scores were not significantly different to the REC value (Stark, 1998). 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 13) using the full 

dataset. A non-parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then 

performed on 22 years of SEM results (1996-2018) and the most recent ten-years of results (2008-2018) 

from the site in the Huatoki Stream near the coast. 
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Figure 13 LOWESS trend plot of MCI data for the site in the 

Huatoki Stream near the coast for the full dataset with 

a Mann-Kendall test for the full and ten-year dataset 

A trend of steady improvement in smoothed MCI scores had occurred at this urbanised site until 2004 after 

which scores trended downward until plateauing more recently (with much more variability amongst 

individual scores) following the pulsed flows and subtle habitat changes caused by the beautification 

project which involved construction of a weir and a fishpass. Overall, there was a slight positive non-

significant trend. The wide trendline range of scores (13 units) probably related in part to those activities 

noted for the two sites further upstream in the Huatoki catchment and the stream enhancement project 

specific to the reach immediately upstream of this site. The trendline scores were indicative of ‘fair’ generic 
stream health. 

A non-significant positive trend in MCI scores has been found over the ten-year period congruent with the 

result found in the full dataset. The trendline was indicative of ‘fair’ health. 

 Discussion 

Historically, there have been small summer decreases of MCI scores (Appendix II) in the Huotoki Stream but 

for the current monitoring period there were significant decrease in MCI scores from spring to summer at 

all three sites, probably as a result of drier than usual weather causing more stable flows and periphyton 

growth. 

The two upper sites at Hadley Drive and Huatoki Domain, as was normal, had significantly higher 

macroinvertebrate health than the lower site on Molesworth Street. There was little difference in the overall 

health between the two upstream communities in spring but the Huatoki Domain site had a significantly 

higher MCI score than the upper Hadley Drive site, probably as a result of the Huotoki Domian site have 

better shading which helped to minimise periphyton growth, which was abundant at the upper site at the 

time of sampling. The significant decrease at the lower site can be attributed to .increased urbanisation, 

habitat modification and deterioration in water quality. 

HTK000745

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year

60

65

70

75

80

85

90

95

100

105

M
C

I 
v
a
lu

e

N = 43 

Kendall tau = 0.017 

p level = 0.873 

FDR p = 0.900 

N = 19 

Kendall tau = 0.089 

p level = 0.595 

FDR p = 0.750 

Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

92



29 

 Kapoaiaia Stream 

The Kapoaiaia Stream is a small ringplain stream running east to west with a source situated inside Egmont 

National Park. This stream was selected for the purpose of monitoring a western Taranaki ringplain 

catchment with minimal existing riparian vegetation cover. Three sites in the Kapoaiaia Stream were 

included in the SEM programme commencing in the 2000-2001 year. These were located at Wiremu Road 

(in open farmland nearly 6 km below the National Park boundary), Wataroa Road bridge (nearly 8 km 

further downstream), and about 0.8 km from the coast (8 km further downstream, i.e. 25 km below the 

National Park boundary). 

The results of the spring 2017 and summer 2018 surveys are presented in Table 75 and Table 76,  

Appendix I. 

 Wiremu Road site (KPA000250) 

 Taxa richness and MCI 

Thirty-six surveys have been undertaken in the Kapoaiaia Stream between March 1998 and March 2017 at 

this open, upper mid-reach site in farmland, 5.7 km downstream of the National Park. These results are 

summarised in Table 11 together with the results from the current period, and illustrated in Figure 14. 

Table 11 Results of previous surveys performed in the Kapoaiaia Stream at Wiremu Road 

together with the 2017-2018 results 

Site code 

SEM data ( 1998 to March 2017 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KPA000250 36 19-31 25 83-131 117 27 120 24 113 

 

Figure 14 Numbers of taxa MCI values in the Kapoaiaia Stream at Wiremu Road 

A moderate range of richness (19 to 31 taxa) has been found with a median richness of 25 taxa (more 

typical of richness in the mid-reaches of ringplain streams and rivers). During the 2017-2018 period, spring 

(27 taxa) and summer (24 taxa) richness were only three taxa apart and within two taxa of the historical 

median. 
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MCI values have had a wide range (48 units) at this site, wider than typical of a site in the upper mid-

reaches of a ringplain stream although this site is in a reach of very open farmland, nearly 6km downstream 

from the National Park boundary. The spring 2017 (120 units) and summer 2018 (113 units) scores were not 

significantly different (Stark, 1998) from the historical median. These scores categorised this site as having 

‘very good’ generic health (Table 3) in spring and ‘good health’ in summer. The historical median score (117 

units) placed this site in the ‘good’ generic health category. 

 Predicted stream ‘health’ 

The Kapoaiaia Stream site at Wiremu Road is 5.7 km downstream of the National Park boundary at an 

altitude of 240 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict MCI values of 112 for this site. The historical site 

median, spring and summer surveys were not significantly different from the distance predictive value 

(Stark, 1998). The REC predicted MCI value (Leathwick, et al. 2009) was 111 units. The historical median, 

spring and summer scores were not significantly different to the REC value. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 15) using the full 

dataset. A non-parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then 

performed on 20 years of SEM results (1998-2018) and the most recent ten-years of results (2008-2018) 

from the site in the Kapoaiaia Stream at Wiremu Road. 

 

Figure 15 LOWESS trend plot of MCI data in the Kapoaiaia Stream 

at the Wiremu Road site 

A very significant trend of improvement in MCI scores has been found over the 20 year duration of this 

monitoring period (FDR p < 0.01). There has been an ecologically important variability in the extremely 

wide (28 units) range of trendline scores at this site also. This appears to have been related to farming 

practices, particularly variations in fertiliser usage, through the open reach between the National Park 

boundary and this upper site, which may have been exacerbated by the lack of riparian vegetation along 

this reach. 

The trendline scores were indicative of generic stream health varying between ‘fair’ and ‘very good’ have 
been slightly lower than might be expected at times (particularly prior to 2004) at this site approximately  
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6 km below the National Park. A strong improvement has been obvious between 2007 and 2012 when it 

plateaued with some deterioration in ‘health’ over the 2013 to 2018 period. 

A non-significant negative trend in MCI scores has been found over the ten-year period in contrast with the 

result found in the full dataset. The trendline was mostly indicative of ‘very good’ health for the most recent 
ten-year period but has recently decreased to ‘good’ health. 

 Wataroa Road site (KPA000700) 

 Taxa richness and MCI 

Thirty-six surveys have been undertaken in the Kapoaiaia Stream at this mid-reach site at Wataroa Road 

between December 1996 and March 2017. These results are summarised in Table 12, together with the 

results from the current period, and illustrated in Figure 16. 

Table 12 Results of previous surveys performed in the Kapoaiaia Stream at Wataroa Road, together 

with 2017-2018 results 

Site code 

SEM data ( 1996 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KPA000700 36 12-30 21 78-118 96 23 103 23 103 

 

Figure 16 Numbers of taxa and MCI values in the Kapoaiaia Stream at Wataroa Road 

A wide range of richness (12 to 30 taxa) has been found, with a median richness of 21 taxa, relatively typical 

of richness in the mid-reaches of ringplain streams and rivers. During the 2017-2018 period, spring (23 taxa) 

and summer (23 taxa) richness were similar to the historical median. MCI values have had a relatively wide 

range (40 units) at this site, more so than typical of many sites in the mid-reaches of ringplain rivers. The 

historical median value (96 units) is lower than values typical of mid-reach sites elsewhere on the ringplain 

(TRC, 2017b). The spring 2017 (103 units) and summer 2018 (103 units) scores were similar to the historical 

median. These scores categorised this site as having ‘good’ (spring and summer) health generically  
(Table 3). The historical median score (96 units) placed this site in the ‘fair’ category for generic health. 
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 Predicted stream ‘health’ 

The Kapoaiaia Stream site at Wataroa Road, is 13.5 km downstream of the National Park boundary at an 

altitude of 140 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict a MCI value of 103 for this site. The historical site 

median (96) was not significantly different to the distance predictive value, while the spring 2017 and 

summer, 2018 scores were both equal to the predictive value. The REC predicted MCI value (Leathwick, et 

al. 2009) was 105 units. The historical median, spring and summer scores were all not significantly different 

to the REC predictive value. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 17). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 22 

years of SEM results (1996-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Kapoaiaia Stream at Wataroa Road.  

 

Figure 17 LOWESS trend plot of MCI data in the Kapoaiaia Stream 

at the Wataroa Road site 

There was a significant positive trend over the 22-year period (FDR p < 0.01). Although the initial six years 

of the monitoring programme indicated a significant temporal improvement in MCI scores, these tended to 

decline between 2004 and 2007. However, more recent improvement have continued a positive trend. The 

range of trendline scores (28 units) have been ecologically important although it has been influenced by an 

initial very low score. This trend of improvement had been influenced probably by the same drivers of the 

marked improvement at the Wiremu Road site upstream. MCI scores across the trendline have consistently 

indicated ‘fair’ generic stream health at this mid-catchment site, improving to ‘good’ from 2012 onwards. 

A non-significant positve trend in MCI scores has been found over the ten-year period. The trendline was 

mostly indicative of ‘good’ health for the most recent ten-year period. 
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 Upstream of coast site (KPA000950) 

 Taxa richness and MCI 

Thirty-six surveys have been undertaken at this lower reach site near the coast in the Kapoaiaia Stream 

between December 1996 and March 2017. These results are summarised in Table 13, together with the 

results from the current period, and illustrated in Figure 18. 

Table 13 Results of previous surveys performed in the Kapoaiaia Stream at the site upstream of the 

coast together with 2017-2018 results 

Site code 

SEM data ( 1996 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KPA000950 36 15-25 19 76-101 87 19 93 20 82 

 

Figure 18 Numbers of taxa and MCI values in the Kapoaiaia Stream at the Cape 

Egmont (upstream of coast) site 

A moderate range of richness (15 to 25 taxa) has been found with a median richness of 19 taxa relatively 

typical of richness in the lower reaches of ringplain streams and rivers. During the 2017-2018 period, spring 

(19 taxa) and summer (20 taxa) richness were similar to the historical median. 

MCI scores have had a moderate range (25 units) at this site, slightly narrower than typical of sites in the 

lower reaches of ringplain streams. However, the median value (87 units) has been relatively typical of lower 

reach sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (93 units) and summer 2018 (82 units) 

scores were not significantly different from the historical median. The MCI scores categorised this site as 

having ‘fair’ (spring and summer) health generically (Table 3). The historical median score (87 units) also 

placed this site in the ‘fair’ category for generic health. 

 Predicted stream ‘health’ 

The Kapoaiaia Stream site near the coast is 25.2 km downstream of the National Park boundary at an 

altitude of 20 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict a MCI value of 96 for this site. The historical site 

median (87 units) is nine units lower than the distance predictive value. The spring 2017 survey (93 units) 

score was not significantly different to the predictive value, while the summer 2018 (82 units) was 
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significantly lower than this value (Stark, 1998). The REC predicted MCI value (Leathwick, et al. 2009) was 99 

units. The historical median and summer scores were significantly lower than the REC value (Stark, 1998) by 

12 and 17 units respectively while the spring score was not significantly different. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) was produced (Figure 19). A non-parametric 

statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 22 years of 

SEM results (1996-2018) and the most recent ten-years of results (2008-2018) from the site in the Kapoaiaia 

Stream at near the coast. 

 

Figure 19  LOWESS trend plot of MCI data at the site upstream 

of the coast 

The positive trend was close to being statistically significant after FDR application and continued 

improvement in the future will likely produce a statistically significant trend. There has been a similar, 

although more pronounced, trend at the mid-catchment site at Wataroa Road. However, there has been an 

ecologically important range (of 13 units) across the trendline, influenced by the low initial score, but not as 

wide as the range at the nearest upstream site. Subsequent to the December 1996 survey, no usage of the 

Pungarehu Dairy Factory (between the two sites) has occurred and since 2000 there has been a narrower, 

ecologically insignificant, range of MCI scores (eight units). In more recent years, there has been an increase 

in water abstraction in the lower reaches for irrigation purposes. The trendline range of MCI scores have 

consistently been indicative of ‘fair’ generic stream health although individual scores prior to 2010 have 

occasionally indicated ‘poor’ health, invariably under summer (warmer and lower) flow conditions.  

A non-significant positve trend in MCI scores has been found over the ten-year period congruent with the 

full dataset though with a far weaker p value indicating a weaker trend and smaller dataset. The trendline 

was indicative of ‘fair’ health for the most recent ten-year period. 

 Discussion 

MCI scores showed a significant decrease in a downstream direction for both spring and summer surveys. 

MCI scores at the upper site were ‘very good’ to ‘good’, ‘good’ at the middle site and ‘fair’ at the lower site 
indicationg a deterioration in macroinvertebrate health as the stream flows through agricultural land. The 

deterioration in macroinvertebrate health was likely due to nutrient enrichment from cumulative inputs 
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from point and diffuse sources. However, the two upper sites had significant positive trends indicating long 

term improvement and the lower site also appeared to be improving, but not to the same degree as the 

upper sites. 

 Katikara Stream 

The Katikara Stream is a ringplain stream running from east to west arising within Egmont National Park. 

Two sites in the Katikara Stream, one located near the headwaters (just inside the National Park) and the 

other near the coast, were first included in the SEM programme in the 2000-2001 year, for the purpose of 

long term monitoring of the progressive impacts of riparian vegetation planting initiatives within this north-

western Taranaki catchment. In the 2008-2009 period severe headwater erosion events impacted upon the 

macroinvertebrate communities of the upper reaches of this stream (TRC, 2009). The results for the spring 

2017 and summer 2018 surveys are presented Table 77 and Table 78 in Appendix I. 

 Carrington Road site (KTK000150) 

 Taxa richness and MCI 

Thirty-five surveys have been undertaken at this upper reach site in the Katikara Stream inside the National 

park boundary at Carrington Road between September 1999 and February 2017. These results are 

summarised in Table 14 together with the results from the current period, and illustrated in Figure 20. 

Table 14  Results of previous surveys performed in the Katikara Stream at Carrington Road, 

together with 2017-2018 results 

Site code 

SEM data ( 1999 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KTK000150 35 11-38 28 112-148 135 23 143 22 132 

 

Figure 20 Numbers of taxa and MCI values in the Katikara Stream at Carrington Road 

A very wide range of richness (11 to 38 taxa) has been found; wider than might be expected, due to the 

impacts of significant headwater erosion over the 2008-2009 period and subsequent recovery from these 

effects. The median richness of 28 taxa has been far more representative of typical richness in ringplain 

streams and rivers near the National Park boundary (TRC, 2017b), although median richness since the 2008-
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2009 erosion event has been 20 taxa. During the 2017-2018 period spring (23 taxa) and summer (22 taxa) 

richness was below the long-term median richness indicative of a continuing post-headwater erosion 

recovery phase and resulting in degradation of the physical habitat. 

MCI values at this site have had a wider range (36 units) than typical of a National Park boundary site, due 

in part to atypically lower values for a short period and on other isolated occasions since the 2008-2009 

headwater erosion event. The median value (135 units) has been typical of upper reach sites (near or within 

the National Park) elsewhere on the ringplain (TRC, 2017b). The spring 2017 (143 units) and summer 2018 

(132 units) scores were not significantly different to the historical median (135 units). The spring and 

summer scores respectively categorised this site as having ‘excellent’ and ‘very good’ health generically 

(Table 3) although taxa numbers in general continued to be lower than typical pre-erosion richness. The 

historical median score (135 units) also placed this site in the ‘very good’ category for the generic health. 

 Predicted stream ‘health’ 

The Katikara Stream at Carrington Road is within the National Park boundary at an altitude of 420 m asl. 

Relationships for ringplain streams developed between MCI and distance from the National Park boundary 

(Stark and Fowles, 2009) predict MCI value of 132 for this site. The historical site median (135 units) is three 

units higher than the distance predictive value. The spring score was a significant (Stark, 1998) 11 units 

higher than this value, while the summer (132 units) score was not significantly different to the predictive 

value. The REC predicted MCI value (Leathwick, et al. 2009) was 131 units. Again, the historical and summer 

scores were not significantly different to the REC value (Stark, 1998), while the spring score was a significant 

12 units higher. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 21). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 19 

years of SEM results (1999-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Katikara Stream at Carrington Road. 

 

Figure 21 LOWESS trend plot of MCI data in the Katikara Stream 

at the Carrington Road site for the full dataset and a 

Mann-Kendall test for the full and ten-year dataset 
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A negative non-significant trend was found for the full dataset. Relatively stable MCI scores over the first 

four years of the period at this pristine site inside the National Park were followed by a very gradual rise. 

The subsequent downward trend has been due to significant headwater erosion effects during 2008, and 

subsequent limited recovery. The range of scores found across the trendline (15 units) over the period has 

been of marginal ecological importance with the range having widened appreciably since the erosion event. 

However, the trendline was indicative of ‘very good’ generic stream health throughout the period, 

bordering on ‘excellent’ in the 2006-2007 period. 

In contrast to the full dataset, there was a non-significant positve trend in MCI scores over the most recent 

ten-year period. The trendline was indicative of ‘very good’ health for the most recent ten-year period. 

 Coastal site (KTK000248) 

 Taxa richness and MCI 

Thirty-three surveys have been undertaken in the Katikara Stream at this lower reach site near the coast 

between October 2000 and February 2017. The exact position of the site has been shifted slightly upstream 

from the summer 2016 survey onwards to avoid being flooded when the stream outlet blocks during low 

summer flows. The results of the thirty-three surveys are summarised in Table 15, together with the results 

from the current period, and illustrated in Figure 22. 

Table 15 Results of previous surveys performed in the Katikara Stream near the coast together 

with 2017-2018 results 

Site code 

SEM data (2000 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KTK000248 33 17-31 26 87-118 102 25 102 19 95 

 

Figure 22 Numbers of taxa and MCI values in the Katikara Stream 200m u/s of the coast 

A moderate range of richness (17 to 31 taxa) has been found with no obvious indication of the severe 

effects of headwater erosion events that have been noted at the upstream site. The median richness of 26 

taxa has been more representative of typical richness elsewhere in the lower reaches of ringplain streams 

and rivers (TRC, 2017b). During the 2017-2018 period, spring taxa richness (25 units) was only one taxon 

lower than the historical median, while the summer taxa richness (19 taxa) seven taxa lower than the 

historical median. 
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MCI values have had a relatively wide range (31 units) at this site, typical of sites in the lower reaches of 

ringplain streams. The median value (102 units) has been higher than typical of lower reach sites elsewhere 

on the ringplain however (TRC, 2017b). The spring (102 units) and summer (95 units) scores were not 

significantly different from the historical median. The MCI scores in spring and summer respectively 

categorised this site as having ‘good’ and ‘fair’ health generically (Table 3). The historical median score  

(102 units) also placed this site in the ‘good’ category for generic health. 

 Predicted stream ‘health’ 

The Katikara Stream at the site near the coast is 18.1 km downstream of the National Park boundary at an 

altitude of 5 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict a MCI value of 99 for this site. The historical site 

median (102) was not significantly different from the distance predictive value. The spring (95 units) and 

summer scores (102 units) was also not significantly different to predictive values. The REC predicted MCI 

value (Leathwick, et al. 2009) was 96 units. The historical, spring and summer scores were not significantly 

different to the REC value (Stark, 1998). 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 23). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 18 

years of SEM results (2000-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Katikara Stream near the coast. 

 

Figure 23 LOWESS trend plot of MCI data in the Katikara Stream 

at the coastal site for the full dataset and a Mann-

Kendall test for the full and ten-year dataset 

The trend over the 18 year period has not been significant (FDR p > 0.05). A relatively strong improvement 

in MCI scores has been recorded from 2000 to 2006 but then plateaued from 2006-2008 before decreasing 

from 2008 onwards coincident with the headwater erosion event also decreasing MCI scores and taxa 

richness at the upstream site. There had been a positive significant improvement at the site before the 

prolonged effects of the headwater erosion event had decreased MCI scores and the wide range of MCI 

scores (11 units) found throughout the trendline have been of ecological importance coincidentally with 
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retirement and riparian planting of the margins of the lower reaches of this stream. The trendline range of 

scores indicative of ‘fair’ generic stream health have improved to ‘good’ health after 2003 where they 
remained until a return to ‘fair’ health most recently. 

There was a non-significant negative trend in MCI scores over the most recent ten-year period. The 

trendline was indicative of ‘good’ health deteriorating to ‘fair’ health post 2013 for the most recent ten-year 

period. 

 Discussion 

Historically, seasonal median scores have remained very similar at the National Park and coastal sites which 

was consistent with the results from the current monitoring period. MCI scores fell significantly in a 

downstream direction over a stream distance of 18.1 km downstream from the National Park boundary 

which was typical for Taranaki ringplain streams. MCI scores for the upper site indicated ‘very good’ to 
‘excellent’ macroinvertebrate health while the lower site indicated ‘good’ to ‘fair’ health. The deterioration in 

macroinvertebrate health was likely due to nutrient enrichment from cumulative inputs from point and 

diffuse sources. 

MCI scores were typical for both sites with little difference between the current survey and historical 

medians which contrasts with recent surveys where headwater erosion was attributed to lower scores, 

especially at the upper site.  

 Kaupokonui River 

The Kaupokonui River is a ringplain river with its source inside Egmont National Park that flows north to 

south. Five sites located along the length of the Kaupokonui River were included in the SEM programme, 

commencing in the 1999-2000 year for the purpose of long term monitoring of the impacts of riparian 

vegetation planting initiatives throughout this catchment. Two sites, at Opunake Road (KPK000250) and 

near the coast (KPK000990), were established specifically for this purpose, while the remaining three sites 

were components of existing consent monitoring programmes.  

The results of the spring 2017 and summer 2018 surveys are presented in Table 79, Table 17 and Table 80,  

Appendix I. 

 Opunake Road site (KPK000250) 

 Taxa richness and MCI 

Thirty-seven surveys have been undertaken in the Kaupokonui River at this upper mid-reach site at 

Opunake Road (draining relatively open farmland approximately 3.3 km downstream of the National Park) 

between March 1998 and February 2017. These results are summarised in Table 16, together with the 

results from the current period, and illustrated in Figure 24. 

Table 16 Results of previous surveys performed in the Kaupokonui River at Opunake Road,  

together with spring 2017 and summer 2018 results 

Site code 

SEM data ( 1998 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KPK000250 37 20-36 27 124-139 130 27 132 22 133 
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Figure 24 Numbers of taxa and MCI values in the Kaupokonui River at Opunake Road 

A relatively wide range of richness (20 to 36 taxa) has been found; wider than might be expected, with a 

median richness of 27 taxa (more representative of typical richness in the upper mid-reaches of ringplain 

streams and rivers). During the 2017-2018 period spring (27 taxa) and summer (22 taxa) richness were 

relatively similar to the historical median.  

MCI values have had a narrow range (15 units) at this site, more typical of sites in the upper reaches of 

ringplain rivers. The median value (130 units) has been higher than typical of mid-reach sites elsewhere on 

the ringplain. The spring 2017 (132 units) and summer 2018 (133 units) scores were very similar to each 

other and non-significantly different to the historical median. These scores categorised this site as having 

‘very good’, (spring and summer) health generically (Table 3). The historical median score (130 units) placed 

this site in the ‘very good’ category for generic health. 

 Predicted stream ‘health’ 

The Kaupokonui River site at Opunake Road is 3.3 km downstream of the National Park boundary at an 

altitude of 380 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict a MCI value of 118 for this site. The historical site 

median (130) is significantly higher (Stark, 1998) by 12 units than the distance predictive value. The spring 

2017 score (132 units) and summer score (133 units) were both significantly higher than the distance value. 

The REC predicted MCI value (Leathwick, et al. 2009) was 137 units. The historical, spring and summer 

scores were also not significantly different to the REC value (Stark, 1998). 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) was produced (Figure 25). A non-parametric 

statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 20 years of 

SEM results (1998-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Kaupokonui River at Opunake Road. 
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Figure 25 LOWESS trend plot of MCI data in the Kaupokonui River 

at the Opunake Road site for the full dataset and a 

Mann-Kendall test for the full and ten-year dataset 

MCI scores have not been statistically significant at this site in the upper mid-reaches of the river over the 

20-year monitoring period. The trendline was has been narrow and not ecologically important. The 

trendline was indicative of ‘very good’ generic river health. 

There was a non-significant positive trend in MCI scores over the most recent ten-year period congruent 

with the full dataset. The trendline was indicative of ‘very good’ health for the most recent ten-year period. 

 Site upstream of the Kaponga oxidation ponds system (KPK000500) 

 Taxa richness and MCI 

Forty surveys have been undertaken in the Kaupokonui River at this mid-reach site at the site upstream of 

the Kaponga oxidation ponds system between February 1996 and February 2017. These results are 

summarised in Table 17, together with the results from the current period, and illustrated in Figure 26. 

Table 17 Results of previous surveys performed in the Kaupokonui River at the site upstream of 

the Kaponga oxidation ponds system together with 2017-2018 results 

Site code 

SEM data ( 1996 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KPK000500 40 20-33 26 98-133 116 24 128 25 123 

KPK000250
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N = 39 

Kendall tau = 0.196 

p level = 0.079 

FDR p = 0.130 

N = 20 

Kendall tau = 0.226 

p level = 0.164 

FDR p = 0.460 
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Figure 26 Numbers of taxa and MCI values in the Kaupokonui River upstream of 

Kaponga oxidation pond system 

A moderate range of richness (20 to 33 taxa) has been found with a median richness of 26 taxa, typical of 

richness in the mid reaches of ringplain streams and rivers. During the 2017-2018 period, spring (24 taxa) 

and summer (25 taxa) richness were very similar to each other and to the historical median. 

MCI values have had a relatively wide range (35 units) at this site, slightly wider than typical of sites in the 

mid-reaches of ringplain rivers. The median value (116 units) has been very slightly higher than typical of 

mid-reach sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (128 units) was significantly 

higher than the median but the summer 2018 (123 units) score was not significantly different (Stark, 1998). 

The MCI scores categorised this site as having ‘very good’ (spring and summer) health generically (Table 3). 

The historical median score (116 units) placed this site in the ‘good’ category for generic health. 

 Predicted stream ‘health’ 

The Kaupokonui River site upstream of the Kaponga oxidation pond system is 9.2 km downstream of the 

National Park boundary at an altitude of 260 m asl. Relationships for ringplain streams developed between 

MCI and distance from the National Park boundary (Stark and Fowles, 2009), predict MCI values of 107 for 

this site. The historical site median (116) is nine units higher than the distance predictive value. The spring 

2017 (128 units) and summer 2018 (123 units) scores were significantly higher than the predictive value 

(Stark, 1998). The REC predicted MCI value (Leathwick, et al. 2009) was 127 units. The historical, spring and 

summer scores was not significantly different to the REC value (Stark, 1998). 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 27). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 22 

years of SEM results (1996-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Kaupokonui River upstream of the Kaponga oxidation ponds system. 
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Figure 27 LOWESS trend plot of MCI data at the site in the 

Kaupokonui River upstream of the Kaponga oxidation 

ponds system for the full datset with a Mann-Kendall 

test for the full and ten-year dataset 

A significant positive trend in MCI scores has been found over the 22 year period (FDR p < 0.01). 

Improvements may have been related partly to improved dairyshed wastes disposal consents’ compliance 
reported in this catchment. Trendline scores consistently indicated ‘good’ generic river health with a brief 

period of ‘very good’ health from 2010-2014.  

There was a non-significant negative trend in MCI scores over the most recent ten-year period in constrast 

to the full dataset due to a decline in MCI scores for the most recent surveys. The trendline for the most 

recent ten-year period was mostly indicative of ‘good’ health with a brief period of ‘very good’ health from 

2010-2014. 

 Site upstream of Kapuni railbridge (KPK000660) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Kaupokonui River at this mid-reach site upstream of the 

Kapuni railbridge between December 1995 and February 2017. These results are summarised in Table 18, 

together with the results from the current period, and illustrated in Figure 28. 

Table 18 Results of previous surveys performed in the Kaupokonui River upstream of Kapuni railbridge, 

together with 2017-2018 results 

Site code 

SEM data ( 1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KPK000660 44 15-32 24 71-128 103 20 119 25 113 

KPK000500
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N = 42 

Kendall tau = 0.348 

p level = 0.001 

FDR p < 0.001 

N = 20 

Kendall tau = -0.149 

p level = 0.359 

FDR p = 0.620 
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Figure 28 Numbers of taxa and MCI values in the Kaupokonui River upstream of 

Kapuni railbridge 

A wide range of richness (15 to 32 taxa) has been found with a median richness of 24 taxa (more 

representative of typical richness in the mid reaches of ringplain streams and rivers). During the 2017-2018 

period spring (20 taxa) and summer (25 taxa) richness were relatively similar to each other and the historical 

median. 

MCI values have had a very wide range (57 units) at this site, much wider than typical of sites elsewhere in 

the mid reaches of ringplain rivers. However, the median value (103 units) has been relatively typical of mid 

reach sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (119 units) and summer 2018 (113 

units) scores were not significantly different from each other, and only the spring score was significantly 

different to the historical median (Stark, 1998). 

These scores categorised this site as having ‘good’ (spring and summer) health generically (Table 3). The 

historical median score (103 units) placed this site in the ‘good’ category for generic health. 

 Predicted stream ‘health’ 

The Kaupokonui River site upstream of the Kapuni railbridge is 15.5 km downstream of the National Park 

boundary at an altitude of 170 m asl. Relationships for ringplain streams developed between MCI and and 

distance from the National Park boundary (Stark and Fowles, 2009), predict MCI value of 101 for this site. 

The historical site median (103) is two units above the distance predictive value. The spring 2017 (119 units) 

and summer 2018 (113 units) scores were significantly higher than the predictive value. The REC predicted 

MCI value (Leathwick, et al. 2009) was 122 units. The historical score was significantly lower than the REC 

value (Stark, 1998), while the spring and summer scores were not significantly different from this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 29). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Kaupokonui River upstream of the Kapuni railbridge.  
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Figure 29 LOWESS trend plot of MCI data in the Kaupokonui 

River at the site upstream of Kapuni railbridge for the 

full dataset with a Mann-Kendall test for the full and 

ten-year dataset 

A highly significant improvement in MCI scores has been found over a 23-year period at this mid-

catchment site (FDR p < 0.01). This trendline has a wide range (33 units) which has been ecologically 

important. Fonterra factory wastewater irrigation activities nearby in this catchment have been better 

managed during this period and surveillance monitoring has reported improved dairy shed waste treatment 

ponds systems compliance upstream of this site. The trend in generic river health has moved from ‘fair’ to 
‘good’ where it has remained since 2003. 

There was a non-significant negative trend in MCI scores over the most recent ten-year period in contrast 

to the full dataset due to a decline in MCI scores for the most recent surveys. The trendline for the most 

recent ten-year period was mostly indicative of ‘good’ health. Since 2012 the MCI scores have declined and 

if this continues the trendline will fall back into the ‘fair’ category. 

 Upper Glenn Road site (KPK000880) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Kaupokonui River at this lower reach site at Upper Glenn 

Road between 1995 and February 2017. These results are summarised in Table 19, together with the results 

from the current period, and illustrated in Figure 30. 

Table 19 Results of previous surveys performed in the Kaupokonui River at Upper Glenn Road,  

together with 2017-2018 results 

Site code 

SEM data ( 1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KPK000880 44 14-31 19 66-110 91 15 97 16 91 

KPK000660
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N = 46 

Kendall tau = 0.530 

p level < 0.001 

FDR p < 0.001 

N = 20 

Kendall tau = -0.106 

p level = 0.514 

FDR p = 0.700 
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Figure 30 Numbers of taxa and MCI values in Kaupokonui River at Upper Glenn Road 

A wide range of richness (14 to 31 taxa) has been found with a median richness of 19 taxa (typical of 

richness in the lower reaches of ringplain streams and rivers). During the 2017-2018 period spring (15 taxa) 

and summer (16 taxa) richness were similar to each other and to the historical median taxa number. 

MCI values have had a very wide range (44 units) at this site, more typical of sites in the lower reaches of 

ringplain streams and rivers. The median value (91 units) has been slightly lower than typical of scores at 

lower reach sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (97 units) and summer 2018 (91 

units) scores were not significantly different from the historical median score. These scores categorised this 

site has having ‘fair’ (spring and summer) generically (Table 3). The historical median score (91 units) placed 

this site in the ‘fair’ category for generic health.  

 Predicted stream ‘health’ 

The Kaupokonui River site at Upper Glenn Road is 25.7 km downstream of the National Park boundary at an 

altitude of 60 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict MCI value of 95 for this site. The historical site 

median (91) is four units lower than the predictive distance value. The spring 2017 score (97 units) and the 

summer 2018 score (91 units) were similar to predictive values. The REC predicted MCI value (Leathwick, et 

al. 2009) was 106 units. The historical and summer scores were significantly lower than the REC value but 

the spring score was not significantly different (Stark, 1998). 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 31). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Kaupokonui River at Upper Glenn Road. 
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Figure 31 LOWESS trend plot of MCI data in the Kaupokonui 

River at the Upper Glenn Road sitefor the full dataset 

with a Mann-Kendall test for the full and ten-year 

dataset 

A significant improvement in MCI scores was found at this site (FDR p < 0.05). There has mostly been an 

increasing trend up until 2012 with one small dip from 2005-2008. The trendline range of MCI scores (15 

units) has been ecologically important but nowhere near as wide as that upstream, indicative of some 

decrease in effects in a downstream direction. The overall positive trend was due to improved wastes 

management further upstream in the catchment but more particularly in relation to a reduction in heat 

input (via cooling water) to the river at the Fonterra, Kapuni factory. The trendline MCI scores have 

consistently indicated ‘fair’ generic river health throughout the period.  

There was a non-significant negative trend in MCI scores over the most recent ten-year period in constrast 

to the full dataset, due to a decline in MCI scores over the last six years. The trendline for the most recent 

ten-year period was indicative of ‘fair’ health. 

 Kaupokonui Beach site (KPK000990) 

 Taxa richness and MCI 

Thirty-six surveys have been undertaken in the Kaupokonui River at this lower reach site at Kaupokonui 

Beach between 1999 and February 2017. These results are summarised in Table 20, together with the results 

from the current period, and illustrated in Figure 32. 

Table 20 Results of previous surveys performed in the Kaupokonui River at the Kaupokonui 

Beach site, together with 2017-2018 results 

Site code 

SEM data ( 1999 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KPK000990 36 11-26 19 69-103 91 21 102 13 74 
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Figure 32 Numbers of taxa and MCI values in the Kaupokonui River at the Kaupokonui Beach site 

A wide range of richness (11 to 26 taxa) has been found, with a median richness of 19 taxa. During the 

2017-2018 period spring (21 taxa) and summer (13 taxa) richness varied substantially and were respectively 

two taxa higher and six taxa fewer than the historical median richness. 

MCI values have had a moderate range (34 units) at this site, typical of sites in the lower reaches of 

ringplain streams and rivers. The median value (91 units) has been typical of scores at lower reach sites 

elsewhere on the ringplain (TRC, 2017b). The spring 2017 (102 units) and summer 2018 (74 units) scores 

varied widely and were significantly different from the historical median. The MCI scores categorised this 

site as having ‘good’ (spring) and ‘poor’ (summer) health generically (Table 3). The historical median score 

(91 units) placed this site in the ‘fair’ category for generic health. 

 Predicted stream ‘health’ 

The Kaupokonui River at the Kaupokonui Beach site is 31.1 km downstream of the National Park boundary 

at an altitude of 5 m asl. Relationships for ringplain streams and rivers developed between MCI and 

distance from the National Park boundary (Stark and Fowles, 2009), predict a MCI value of 93 for this site. 

The historical site median (91) is two units below the distance predictive value. The spring 2017 (102 units) 

score was not significantly different to the distance value, while the summer 2018 (74 units) value was 

significantly lower than the distance value. The REC predicted MCI value (Leathwick, et al. 2009) was 96 

units. The historical and spring scores were also not significantly different to the REC value (Stark, 1998), 

while the summer value was signifncatly lower. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 33). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 19 

years of SEM results (1999-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Kaupokonui River at Kaupokonui Beach. 
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Figure 33 LOWESS trend plot of MCI data in the Kaupokonui River 

at the Kaupokonui Beach site for the full datset with 

Mann-Kendall test for the full and ten-year dataset 

There was a significant positive improvement over the 19 year time period (FDR p < 0.05) which showed a 

similar pattern to that of the site immediately upstream (KPK000880). The trendline has largely increased 

since 1999 to 2012 apart from a small dip from 2005-2008. The trendline had an ecologically important 

range of scores (14 units), although much narrower than ranges at the two nearest upstream sites, possibly 

reflecting certain upstream improvements in waste disposal management (documented earlier) which have 

had reduced impacts with greater distance downstream. The trendline range has been indicative of ‘fair’ 
generic river health throughout the period. 

There was a non-significant minor postive trend in MCI scores over the most recent ten-year period. Since 

2012, the trend has started to decline. The trendline for the most recent ten-year period was indicative of 

‘fair’ health. 

 Discussion 

MCI scores deteriorated in a downstream direction for the current monitoring period with the upper site 

recording ‘very good’ health while the bottom site recording ‘fair’ health. MCI scores typically fall in a 

downstream direction between the upper site and the furthest downstream lower reaches site by 39 units 

over a river distance of 27.8 km. MCI scores were typical for all the sites except for the summer score at the 

bottom site which was significantly lower than usual. The lower site can be the most affected by periphyton 

and both mats and filamentous algae were widespread at the time of surveying. The general deterioration 

in macroinvertebrate health was likely due to nutrient enrichment from cumulative inputs from point and 

diffuse sources in combination with less shading, higher temperatures and smaller substrate sizes typically 

found at lower altitudes. 

Time trend analysis showed the majority of sites had significant positive trends over the full dataset 

indicating that macroinvertebrate communities have been getting healthier over time. However, there were 

no significant trends over the most recent ten-year period. All sites, except the most upstream site, showed 

a decreasing trendline from 2012-2013 onwards indicating that improvements in macroinvertebrate 

communities have plateaued and suggesting that they actually may be getting worse. 
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 Kurapete Stream 

The Kurapete Stream is a ringplain seepage-sourced stream running in an easterly direction that flows into 

the Manganui River which is a tributary of the Waitara River. Two sites, one located immediately upstream 

of the Inglewood Wastewater Treatment Plant (WWTP) and the other nearly six km downstream, were 

included in the SEM programme for the purposes of long term monitoring of the impacts of the removal of 

the treated wastewater discharge from the stream and also, riparian vegetation planting initiatives in the 

catchment. 

The results of the 2017-2018 surveys are presented in Table 81 and Table 82, Appendix 1. 

 Site upstream of Inglewood WWTP (KRP000300) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken, between 1995 and February 2017, at this mid-reach, shaded site, 

draining developed farmland, downstream of Inglewood, but immediately upstream of the WWTP. These 

results are summarised in Table 21, together with the results from the current period, and illustrated in 

Figure 34. 

Table 21 Results of previous surveys performed in the Kurapete Stream upstream of Inglewood 

WWTP, together with 2017-2018 results 

Site code 

SEM data ( 1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KRP000300 43 13-32 22 80-106 94 14 97 12 107 

  

Figure 34 Numbers of taxa and MCI values in the Kurapete Stream upstream of the 

Inglewood WWTP 

A relatively wide range of richness (13 to 32 taxa) has been found with a moderate median richness of 22 

taxa, relatively typical of richness in the mid reaches of ringplain streams rising outside the National Park 

boundary. During the 2017-2018 period spring (14 taxa) and summer (12 taxa) richness was lower than the 

historical median richness. 
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MCI values have had a moderate range (26 units) at this site, typical of mid-reach sites in seepage streams 

on the ringplain. The spring 2017 (97 units) score was not significantly different to the historical median, 

while the summer 2018 (107 units) score was significantly higher than the historical median (Stark, 1998). 

The scores categorised this ringplain seepage stream site as having ‘fair’ (spring) and ‘good’ (summer) 
health generically (Table 3). The historical median score (94 units) placed this site in the ‘fair’ category for 
generic health. 

 Predicted stream ‘health’ 

The Kurapete Stream rises below the National Park boundary and the site upstream of the Inglewood 

WWTP is in the mid-reaches at an altitude of 180 m asl. The REC predicted MCI value (Leathwick, et al. 

2009) was 92 units. Again, the historical median and spring scores were both not significantly different to 

this median value, while the summer score was significantly different to the REC value (Stark, 1998). 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 35). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Kurapete Stream upstream of the Inglewood WWTP. 

 

Figure 35 LOWESS trend plot of MCI data in the Kurapete Stream 

at the site upstream of the Inglewood WWTP for the 

full datset with Mann-Kenndall tests for the full and 

ten-year dataset 

The very strong positive temporal trend in MCI scores has been highly significant at this site (FDR p < 0.01) 

immediately upstream of the Inglewood WWTP discharge but below the tributary inflow draining the old 

Inglewood landfill. This improvement has followed the diversion of the iron-oxide laden drainage out of the 

stream and into the WWTP system which markedly reduced sediment deposition on the streambed. The 

strong earlier trend tended to ease between 2004 and 2009 with a subsequent increase in improvement 

more recently. The overall range of MCI scores across the trendline (19 units) has been ecologically 

important. The trendline range of MCI scores have been indicative of ‘fair’ generic stream health 
throughout the period until recently where it is now of ‘good’ health.  
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There was a non-significant postive trend in MCI scores over the most recent ten-year period. The trendline 

for the most recent ten-year period was indicative of ‘fair’ health changing to ‘good’ health since 2013. 

 Site approximately 6km downstream of the Inglewood WWTP outfall (KRP000660) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken at this lower reach site in the Kurapete Stream 6 km downstream 

of the Inglewood WWTP outfall (KRP000660) between 1995 and March 2017. These results are summarised 

in Table 22, together with the results from the current period, and illustrated in Figure 36. 

Table 22 Results of previous surveys performed in the Kurapete Stream at the site 6km 

downstream of the Inglewood WWTP outfall together with the 2017-1018 results 

Site code 

SEM data ( 1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

KRP000660 43 14-30 25 70-112 93 24 101 21 98 

 

Figure 36 Numbers of taxa and MCI values in the Kurapete Stream, 6 km downstream  

of the Inglewood WWTP outfall 

A moderate range of richness (14 to 30 taxa) has been found, with a median richness of 25 taxa (slightly 

higher than typical of richness for the lower mid-reaches of ringplain streams rising outside the National 

Park boundary. During the 2017-2018 period spring (24 taxa) and summer (21 taxa) richness were slightly 

lower than the historical median. 

MCI values have had a wide range (42 units) at this site. The median value (93 units) has been typical of 

lower mid-reach sites in similar seepage-fed streams elsewhere on the ringplain (TRC, 2017b). The sping 

2017 (101 units) and summer 2018 (98 units) score was not significantly different to the historical median 

(Stark, 1998). These scores categorised this site as having ‘good’ (spring) and ‘fair’ (summer) health 
generically (Table 3). The historical median score (93 units) placed this site in the ‘fair’ category for generic 
health. 
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 Predicted stream ‘health’ 

The Kurapete Stream rises below the National Park boundary and the site 6 km downstream of the 

Inglewood WWTP outfall is in the lower mid-reaches at an altitude of 120 m asl. The REC predicted MCI 

value (Leathwick, et al. 2009) was 102 units and therefore the historical median and summer scores were 

not significantly different from this value (Stark, 1998). 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 37). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Kurapete Stream at the site six km downstream of the Inglewood WWTP outfall. 

 

Figure 37 LOWESS trend plot of MCI data in the Kurapete 

Stream for the site 6 km downstream of the 

Inglewood WWTP outfall for the full dataset with 

Mann-Kendall test for the full and ten-year dataset 

There has been a highly significant positive trend of MCI score improvement (FDR p < 0.01). There was a 

noticeably increase in the steepness of the trend after 2000 (following diversion of all Inglewood WWTP 

wastes out of the stream (to the New Plymouth WWTP) which was emphasised by an ecologically important 

increase in score of 24 units. A decreasing trend in scores has been followed by a steady recovery since 

2007 coincident with relatively few consented municipal wastes short-duration discharge overflows to the 

stream during recent years. Overall, the trendline scores indicated improving stream health from ‘poor’ to 

‘fair’ indicative of the positive effects of diversion of the Inglewood WWTP discharge out of the stream. 

There was a non-significant postive trend in MCI scores over the most recent ten-year period even though 

there was a relatively large increase in the trendline from 2008 to 2014. The trendline for the most recent 

ten-year period was indicative of ‘fair’ health. 

 Discussion 

MCI scores generally indicated that both sites had ‘good’ to ‘fair’ macrinvertebrate health with little 

difference between the two sites. MCI scores were typical for the two sites with little difference from 
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historical medians apart from the upper site having a higher than normal summer score, a new maximum 

for the site by one unit.  

The time trend analysis showed the sites had significant positive trends over the full datasets indicating that 

macroinvertebrate communities have been getting healthier over time.  

 Maketawa Stream 

The Maketawa Stream is a ringplain stream with a source inside Egmont National Park that flows in an 

easterly direction into the Manganui River. Two sites, originally surveyed as components of the Maketawa 

catchment baseline investigation (Stark, 2003), were included in the 2002-03 SEM programme in 

recognition of the fisheries significance of this sub-catchment of the Manganui River catchment. The results 

from the surveys performed in the 2017-2018 monitoring year are presented in Table 83 and Table 84 

Appendix I. 

 Derby Road site (MKW000200) 

 Taxa richness and MCI 

Thirty-four surveys have been undertaken at this upper reach site in the Maketawa Stream between March 

1998 and February 2017. These results are summarised in Table 23 together with the results from the 

current period, and illustrated in Figure 38. 

Table 23 Results of previous surveys performed in the Maketawa Stream at Derby Road together 

with 2017-2018 results 

Site code 

SEM data ( 1998 to Feb 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

MKW000200 34 8-33 23 100-142 129 23 131 20 124 

 

Figure 38 Number of taxa and MCI values in the Maketawa Stream at Derby Road 

A very wide range of richness (8 to 33 taxa) has been found as a result of marked reductions in richness due 

to the impacts of previous headwater erosion events, with a median richness of 23 taxa (slightly lower than 

typical richness found in the upper reaches of ringplain streams and rivers). During the 2017-2018 period, 

spring (23 taxa) and summer (20 taxa) richness were similar to the previously recorded median. 
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MCI values have had a very wide range (42 units) at this site, atypical of a site in the upper reaches of a 

ringplain stream mainly due to headwater erosion effects referenced above. The median value (129 units) 

however, has been more typical of upper reach sites elsewhere on the ringplain. The spring 2017 (131 units) 

and summer 2018 (124 units) scores were not significantly different (Stark, 1998) to the historical median. 

The score categorised this site as having ‘very good’ generic health (Table 3) in spring and summer. The 

historical median score (129 units) placed this site in the ‘very good’ category for generic health. 

 Predicted stream ‘health’ 

The Maketawa Stream site at Derby Road is 2.3 km downstream of the National Park boundary at an 

altitude of 380 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009) predict a MCI value of 121 for this site. The historical site 

median (129 units), and the spring and summer scores were not significantly higher than the distance 

predictive value. The REC predicted MCI value (Leathwick, et al. 2009) was 130 units. The historical site 

median, spring and summer scores were also not significantly different to this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 39). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 20 

years of SEM results (1998-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Maketawa Stream at Derby Road. 

  

Figure 39 LOWESS trend plot of MCI data at the Derby Road site, 

Maketawa Stream for the full dataset with Mann-Kendall 

test for the full and ten-year dataset 

No significant trend in MCI scores has been found over the 20-year monitoring period at this relatively 

pristine site. Scores decreased following the headwater erosion events, prior to recovery over the more 

recent five-year period. The variability in the trendline (range 12 units) represented some ecological 

importance during the period accentuated by the impact of headwater erosion events during 2008. Overall, 

the trendline remained indicative of ‘very good’ generic stream health for the majority of the period, 
dropping toward ‘good’ health briefly between 2008 and 2010. 
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There was a non-significant postive trend in MCI scores over the most recent ten-year period, congruent 

with the full dataset, even though there was a relatively large increase in the trendline from 2010 to 2013. 

The trendline for the most recent ten-year period was indicative of ‘very good’ health. 

 Tarata Road site (MKW000300) 

 Taxa richness and MCI 

Thirty-three surveys have been undertaken at this mid-reach site at Tarata Road in the Maketawa Stream 

between March 2000 and February 2017. These results are summarised in Table 24, together with the 

results from the current period, and illustrated in Figure 40. 

Table 24 Results of previous surveys performed in the Maketawa Stream at Tarata Road 

together with 2017-2018 results 

Site code 

SEM data (2000 to Feb 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

MKW000300 33 12-31 22 90-119 107 19 127 24 113 

 

Figure 40 Number of taxa and MCI values in the Maketawa Stream at Tarata Road 

A wide range of richness (12 to 31 taxa) has been found; wider than might be expected, with a median 

richness of 22 taxa which is more representative of typical richness in the mid-reaches of ringplain streams 

and rivers. During the 2017-2018 period, spring (19 taxa) and summer (24 taxa) richness was similar to the 

median taxa number. MCI scores have had a relatively wide range (29 units) at this site, more typical of sites 

in the mid to lower reaches of ringplain streams. The median value (107 units) has been relatively typical of 

mid-reach sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (127 units) score was the highest 

score recorded at this site to date by eight units, and was a significant twenty units higher than the 

historical median (Star, 1998). The summer 2018 (113 units) score was within the range typical for the site 

and not significantly different to the historical median (Stark, 1998). The scores categorized this site as 

having ‘very good’ (spring) and ‘good’ (summer) health generically (Table 3). The historical median score 

(107 units) also placed this site in the ‘good’ category for generic health. 
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 Predicted stream ‘health’ 

The Maketawa Stream site at Tarata Road is 15.5 km downstream of the National Park boundary at an 

altitude of 150 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009) predict a MCI value of 101 for this site. The historical site 

median (107 units) is six units above the predictive distance value. The spring (127 units) and summer (112 

units) scores were significantly higher than the distance predictive score. The REC predicted MCI value 

(Leathwick, et al. 2009) was 111 units. The historical site median and summer scores were also not 

significantly different to this value, while the springscore was again signifcanatly higher than this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 41). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 18 

years of SEM results (2000-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Maketawa Stream at Tarata Road. 

  

Figure 41 LOWESS trend plot of MCI data at the Tarata Road site for the full 

dataset with Mann-Kendall test for the full and ten-year dataset 

The positive trend in MCI scores found over the 18 year monitoring period has been statistically significant 

(FDR p < 0.01). Ecological variability, which have ranged over 18 units, has been important ecologically with 

scores indicative of ‘good’ generic stream health (Table 3) trending downward to ‘fair’ stream health, 
between 2006 and 2008 before returning to ‘good’ health where it currently remains. 

There was a non-significant postive trend in MCI scores over the most recent ten-year period, congruent 

with the full dataset, even though there was a relatively large increase in the trendline from 2008 to 2014. 

The trendline for the most recent ten-year period was indicative of ‘good’ health. 

 Discussion 

Both sites had typical, moderate, taxa richness. MCI scores at the upper Maketawa Stream site indicated 

that the macroinvertebrate community was in ‘very good’ health. The lower Maketawa Stream site MCI 
score indicated ‘very good’ to ‘good’ macroinvertebrate health. There was little difference between sites in 
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the spring survey but there was a significant decrease in a downstream direction in the summer survey but 

only by 11 units. This was smaller than the usual 22 unit difference between historical medians.  

The time trend analysis showed the upper site had no significant trends which would be expected from a 

site with few impacts that has not changed significantly over time. The lower site had a significant positive 

trend over the full dataset indicating that macroinvertebrate communities have been getting healthier over 

time. Long term improvements in macroinvertebrate health at the site were likely in relation to higher levels 

of fencing and riparian planting in the catchment in combination with a reduction in point source inputs 

from farm oxidation ponds with effluent now being discharged to land. 

 Mangaehu River 

The Mangaehu River is a large eastern hill country river and is a major tributary of the Patea River. There is 

one SEM site located on the Mangaehu River in its lower reaches. The results found by the 2017-2018 

surveys are presented in Table 85, Appendix I. 

 Raupuha Road site (MGH000950) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this lower reach site in the Mangaehu River between October 

1995 and March 2017. These results are summarised in Table 25, together with the results from the current 

period, and illustrated in Figure 42. 

Table 25 Results of previous surveys performed in the Mangaehu River at Raupuha Road, 

together with 2017-2018 results 

Site code 

SEM data ( 1995 to Mar 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

MGH000950 44 12-26 20 77-104 92 16 104 20 92 

 

Figure 42 Numbers of taxa and MCI values in the Mangaehu River at Raupuha Road 

A relatively wide range of richness (12 to 26 taxa) has been found with a moderate median richness similar 

to richness in the lower reaches of hill country rivers, although generally at lower altitudes (TRC, 2017b). 

0

10

20

30

40

50

60

0

20

40

60

80

100

120

N
o

. o
f 
ta

x
a

M
C

I 
v
a
lu

e

SEM: Number of taxa and MCI values in the Mangaehu River at the Raupuha 

Road bridge (MGH000950)

MCI value Median MCI to date

No. of taxa Median no. of taxa to date

Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

122



59 

During the 2017-2018 period, spring (16 taxa) taxa richness was four taxa less than the historical median. In 

contrast, summer (20 taxa) richness was equal to the historical median. 

MCI values have had a relatively wide range (27 units) at this site more typical of a site in the lower reaches 

of streams and rivers. The median value (92 units) has been typical of lower reach sites. The spring 2017 

(104 units) was equal to the highest score recorded at this site to date, and was significantly higher than the 

historical median, while the summer 2018 (92 units) score was identical to the historical median. These 

scores categorised this site as having ‘good (spring) and‘fair’ (summer) health generically (Table 3). The 

historical median score (92 units) placed this site in the ’fair’ category for the generic method of 
assessment. 

 Predicted stream ‘health’ 

The Mangaehu River site at Raupuha Road, at an altitude of 120 m asl, is in the lower reaches of a river 

draining an eastern hill country catchment. The REC predicted MCI value (Leathwick, et al. 2009) was 117 

units. The historical median, spring and summer scores were all significantly lower than this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 43). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Mangaehu River at Raupuha Road. 

 

Figure 43 LOWESS trend plot of MCI data for the Raupuha Road 

site, Mangaehu River for the full datset with Mann-

Kendall test for the full and ten-year dataset 

A significant positive temporal trend in MCI scores (p < 0.01 after FDR) was found at this lower reach, hill 

country river site. The wide range of trendline scores (19 units) has also been ecologically important, 

particularly over the period since 2000. The trendline was originally bordering on ‘poor/fair’ generic river 
health but has now trended upward to ‘fair’ health. 
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There was a non-significant postive trend in MCI scores over the most recent ten-year period with a decline 

in the trendline from 2014 onwards. The trendline for the most recent ten-year period was indicative of ‘fair’ 
health. 

 Discussion 

The Mangaehu River had a typical taxa richness. MCI scores at the site indicated that the macroinvertebrate 

community was in ‘fair’ health. The time trend analysis showed a significant positive trend over the full 

dataset indicating that macroinvertebrate communities have been getting healthier over time. There was no 

significant trend for the ten-year dataset. Long term improvements in macroinvertebrate health at the site 

were likely in relation to an apparent reduction in river bed sedimentation possibly related to fewer severe 

flood events particularly since 2000 with scores tending to plateau between in 2004 and 2008 before 

improving steadily again since then. Work has also been undertaken encouraging farmers to stabilise 

erosion prone hill slopes by planting appropriate vegetation such as poplar. Recent scores show a decrease 

in the trend coincident with widespread periphyton mats on the streambed in conjunction at times with 

widespread filamentous periphyton which provide favourable habitat and food for more tolerant taxa 

resulting in lower macroinvertebrate health scores. 

 Manganui River 

The Manganui River is a ringplain river whose source is inside Egmont National Park and is a significant 

tributary of the Waitara River. There are two SEM sites located on the river, one at its mid reaches and 

another at its lower reaches. The results found by the 2017-2018 surveys are presented in Table 86 and 

Table 87. 

 State Highway 3 site (MGN000195) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this mid reach site in the Manganui River between September 

1995 and March 2017. These results are summarised in Table 26 together with the results from the current 

period, and illustrated in Figure 65. 

Table 26 Results of previous surveys performed in the Manganui River u/s of railway bridge (SH 3), 

together with 2017-2018 results 

Site code 

SEM data (1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

MGN000195 44 9-26 21 106-143 126 16 126 20 121 
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Figure 44 Numbers of taxa and MCI values in the Manganui River above the railway bridge (SH3) 

A wide range of richness (9 to 26 taxa) has been found, with a median richness of 21 taxa which was slightly 

lower than typical richness in the mid-reaches of ringplain streams and rivers, (TRC, 2017b). During the 

2017-2018 period richness were moderately low for the site with the spring (16 taxa) and summer (20 taxa) 

richness up to five taxa lower than the historical median.  

MCI values have had a relatively wide range (37 units) at this site, slightly wider than typical for a site in the 

mid reaches of a ringplain stream. The median value (126 units) was higher than has been typical of similar 

mid-reach sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (126 units) and summer (121 

units) scores were not significantly different to the historical median. These scores show some improvement 

from the previous year, which recorded the lowest taxa richness and lowest MCI score to date at this site. 

These scores categorised this site as having ‘very good’ health generically (Table 3) in spring and summer. 

The historical median score (126 units) placed this site in the ‘very good’ generic health. 

 Predicted stream ‘health’ 

The Manganui River site at SH3 is 8.7 km downstream of the National Park boundary at an altitude of 330 

m asl. Relationships for ringplain streams developed between MCI and distance from the National Park 

boundary (Stark and Fowles, 2009) predict a MCI value of 107 for this site. The historical site median (126 

units) is a significant (Stark, 1998) 19 units above the distance predictive value. The spring 2017 survey (126 

units) and summer 2018 (121 units) scores were significantly higher by 19 and 14 units than the predictive 

value. The REC predicted MCI value (Leathwick, et al. 2009) was 124 units. The historical site median, spring 

and summer scores were not significantly different to this value. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 45). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Manganui River at SH3. 
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Figure 45 LOWESS trend plot of MCI data at the SH3 site, Manganui River 

A very slight overall decrease in MCI scores was identified (more accentuated over the first 12 years) which 

was not statistically significant for the 23-year period. The scores (range of nine units) represented no 

ecological importance in terms of variability. These trendline consistently indicated ‘very good’ generic river 
health over the entire period. 

There was a non-significant negative trend in MCI scores over the most recent ten-year period, congruent 

with the full dataset. The trendline for the most recent ten-year period was indicative of ‘very good’ health. 

 Bristol Road site (MGN000427) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this lower reach site at Bristol Road in the Manganui River 

between October 1995 and March 2017. These results are summarised in Table 27 together with the results 

from the current period, and illustrated in Figure 46. 

Table 27 Results of previous surveys performed in the Manganui River at Bristol Road together with 

2017-2018 results 

Site code 

SEM data ( 1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Taxa no Taxa no Median Taxa no MCI Taxa no MCI 

MGN000427 44 14-26 20 77-115 98 15 117 22 91 
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Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

126



63 

 

Figure 46  Numbers of taxa and MCI values in the Manganui River at Bristol Road 

A moderate range of richness (14 to 26 taxa) has been found with a median richness of 20 taxa which is 

representative of typical richness in ringplain streams and rivers in the lower reaches. During the 2017-2018 

period, the spring (15 taxa) richness was slightly lower than the historical median and the summer (22 taxa) 

richness was slightly higher than the historical median. 

MCI scores have had a wide range (38 units) at this site, typical of sites in the lower reaches of streams 

elsewhere on the ringplain although this site was located at an atypically higher altitude of 140 m asl for a 

lower reach site more than 37 km downstream from the National Park boundary. The median value (98 

units) has been higher than typical of lower reach ringplain sites (TRC, 2017b). The spring 2017 score (117 

units) was significantly higher than historical median and was the highest score recoded at this site to date, 

while the summer score (91 units) was similar to the historical median. These scores categorised this site as 

having ‘good’ (spring) and ‘fair’ (summer) health generically (Table 3). The historical median score (98 units) 

placed this site in the ‘fair’ category for generic health. 

 Predicted stream ‘health’ 

The Manganui River site at Bristol Road is 37.9 km downstream of the National Park boundary at an altitude 

of 140 m asl. Relationships for ringplain streams developed between MCI and distance from the National 

park boundary (Stark and Fowles, 2009) predict a MCI value of 91 for this site. The historical site median 

and summer scores were not significantly different to the predictive value, while the spring score was 

significnalty higher (Stark, 1998). The REC predicted MCI value (Leathwick, et al. 2009) was 103 units. The 

historical site median was not significantly different to the REC predictive value, while the spring score was 

significantly higher and the summer score was significantly lower. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 47). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Manganui River at Bristol Road. 
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Figure 47 LOWESS trend plot of MCI data at the Bristol Road site, 

Manganui River 

The slight overall positive trend in MCI scores was not statistically significant and neither has the ecological 

variability in the trendline of seven units been of ecological importance. The trendline was indicative of ‘fair’ 
generic river health at this site throughout the majority of 23-year period. 

There was a non-significant negative trend in MCI scores over the most recent ten-year period, in constrast 

with the full dataset, with a decline in the trendline from 2013 onwards. The trendline for the most recent 

ten-year period was indicative of ‘fair’ health with a brief period of ‘good’ health between 2010 and 2015. 

 Discussion 

The Manganui River had typical taxa richness. MCI scores were also typical except for a record high score at 

the lower site for spring by two units. MCI scores indicated that the upper site was in ‘very good’ health 
while the lower site was ‘good’ to ‘fair’ health. MCI score typically fell in a downstream direction in both 

spring (by only 9 units) and summer (by 30 units), over a stream distance of 29.2 km downstream from the 

National Park boundary. Based on the long-term median SEM MCI scores for both sites the score fell in a 

downstream direction by 28 units. 

The time trend analysis showed a no significant trends for either site for both the full and ten-year dataset 

indicting no significant changes in macroinvertebrate health over time at the two monitored sites.  

 Mangaoraka Stream 

The Mangaoraka Stream is a ringplain stream whose source is outside Egmont National Park. The stream 

flows in a northerly direction and is a tributary of the Waiongna Stream where it joins close to the coast. A 

single site is surveyed. The results found by the 2017-2018 surveys are presented in Table 88, Appendix I. 

 Corbett Road site (MRK000420) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken at this lower reach site in the Mangaoraka Stream between 

October 1995 and February 2017. These results are summarised in Table 28, together with the results from 

the current period, and illustrated in Figure 48. 
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Table 28 Results of previous surveys performed in Mangaoraka Stream at Corbett Road, together with 

2017-2018 results 

Site code 

SEM data ( 1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Taxa no Taxa no Median Taxa no MCI Taxa no MCI 

MRK000420 43 11-30 25 75-105 90 19 97 18 84 

 

Figure 48 Numbers of taxa and MCI values in the Mangaoraka Stream at Corbett Road 

A wide range of richness (11 to 30 taxa) has been found, with a median richness of 25 taxa (more 

representative of typical richness in the lower reaches of ringplain streams rising outside the National Park 

boundary). During the 2017-2018 period spring (19 taxa) and summer (18 taxa) richness was lower than 

historical median richness, by six and seven taxa respectively. 

MCI values have also had a relatively wide range (30 units) at this site to date. The median value (90 units) 

has been typical of lower reach sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (97 units) 

and summer 2018 score (84 units) was not significantly different to the historical median and categorised 

this site as having ‘fair’ health generically (Table 3). The historical median score (90 units) placed this site in 

the ‘fair’ generic health. 

 Predicted stream ‘health’ 

The Mangaoraka Stream rises below the National Park boundary and the site at Corbett Road is in the 

lower reaches at an altitude of 60 m asl. The REC predicted MCI value (Leathwick, et al. 2009) was 92 units. 

The historical site median, spring and summer scores were also not significantly different to this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 49). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Mangaoraka Stream at Corbett Road. 
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Figure 49 LOWESS trend plot of MCI data at the Corbett Road 

site, Mangaoraka Stream for the full datsetwith Mann-

Kendall test for the full and ten-year datset 

The MCI scores have shown a highly significant improvement (p < 0.01 after FDR). Scores improved from 

1995 to 2011 but have since decreased from 2011 to 2018. However, the latest scores remain above most 

scores recorded prior to 2002. The trendline has varied over an ecologically important range of 16 units 

during the period. SEM physicochemical monitoring at this site had illustrated significant improvements in 

aspects of organic loadings at this site in the lower reaches of the stream prior to mid 2008. This was 

coincident with more rigorous surveillance monitoring of nearby quarrying and waste disposal activities and 

good dairy shed wastewater disposal compliance performance during that period. The trendline was 

indicative of ‘fair’ generic stream health. 

There was a non-significant negative trend in MCI scores over the most recent ten-year period after FDR, in 

constrast with the full dataset, with a decline in the trendline from 2012 onwards. Without FDR application, 

there was a significant negative trend. Recently, aspects of poorer overall water quality (i.e. increased 

bacteriological numbers and increasing trends in certain nutrient species) have been recorded (TRC, 2014) 

which appear to have negatively affected macroinvertebrate communities. The trendline for the most recent 

ten-year period was indicative of ‘fair’ health. 

 Discussion 

The site had a slightly lower than usual taxa richness. MCI scores were typical and indicated ‘fair’ health. The 
MCI score was also within expected parameters based on median scores and expected values from 

historical site, regional, and national data. MCI values significantly decreased between spring and summer 

at this lower reach site by 13 units (Appendix II) indicating little seasonal variation. 

The time trend analysis showed a significant postive trend for the full dataset and a non-significant 

negative trend for the ten-year dataset indicting a significant improvement in macroinvertebrate health 

over the full duration of monitoring but no significant change and possibly a decline in health more 

recently. 
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 Mangati Stream 

The Mangati Stream is a small, coastal stream flowing south to north. Two sites located above and below an 

industrial area are sampled for SEM purposes. The results for the 2017-2018 surveys are presented in  

Table 89 and Table 90. 

 Site downstream of railbrige (MGT000488) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this site in the mid reaches of this small lowland, coastal stream 

draining an industrial catchment between September 1995 and March 2017. These are summarised in  

Table 29, together with the results from the current period, and illustrated in Figure 50. 

Table 29 Results of previous surveys performed in the Mangati Stream at the site downstream of 

the railbridge, together with 2017-2018 results 

Site code 

SEM data ( 1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

MGT000488 44 9-29 16 56-91 78 14 76 11 71 

 

Figure 50 Numbers of taxa and MCI values in the Mangati Stream downstream of the railbridge 

A very wide range of richness (9 to 29 taxa) has been found; with a median richness of 16 taxa which was a 

typical richness in Taranaki lowland coastal streams (TRC, 2017b). During the 2017-2018 period the spring 

survey (14 taxa) had a taxa richness typical for the site, while the summer survey (11 taxa) had slightly lower 

than typical richness that was within the previously recorded range at this site. 

MCI values have had a wide range (35 units) at this site, relatively typical of a site in a small coastal stream. 

The median historical value (78 units) has also been typical of such streams and the spring 2017 (76 units) 

and summer 2018 (71 units) score was not significantly different to the historical median (Stark, 1998). 

These scores categorised this site as having ‘poor’ health in spring and summer (Table 3). The historical 

median score (78 units) placed this site in the ‘poor’ health category for the generic method of assessment. 

 Predicted stream ‘health’ 

The Mangati Stream site downstream of the railbridge is in the middle reaches of a small lowland, coastal 

stream at an altitude of 30 m asl. The median value for lowland coastal streams of similar (TRC, 2017b) was 
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a very low 68 units. The historical site median, spring and summer scores were not significantly different to 

this value (Stark, 1998). The REC predicted MCI value (Leathwick, et al. 2009) was 80 units. The historical site 

median was significantly lower than this value, while the spring and summer scores were not significantly 

different to this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 51). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Mangati Stream at the site downstream of the railbridge. 

 

Figure 51 LOWESS trend plot of MCI data at the Mangati Stream 

site downstream of the railbridge for the full dataset 

with Mann-Kendall test for the full and ten-year dataset 

There was a non-significant positive overall trend identified in the MCI scores over the full time range. The 

trendline had a range of nine units indicative of marginal ecological importance over the period. Overall, the 

trendline was indicative of ‘poor’ generic stream health throughout most of the period. 

There was a non-significant negative trend in MCI scores over the most recent ten-year period after FDR, in 

constrast with the full dataset, with a decline in the trendline from 2012 onwards, probably as a result of 

increased earthworks upstream of the site. The trendline for the most recent ten-year period was indicative 

of ‘poor’ health. 

 Te Rima Place, Bell Block site (MGT000520) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this lower reach site at SH45 in the Mangati Stream between 

October 1995 and March 2017. These results are summarised in Table 30, together with the results from the 

current period, and illustrated in Figure 52. 
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Table 30 Results of previous surveys performed in the Mangati Stream at Te Rima Place, Bell 

Block together with 2017-2018 results 

Site code 

SEM data (1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Taxa no Taxa no Median Taxa no MCI Taxa no MCI 

MGT000520 44 3-22 11 44-79 66 5 52 10 76 

 

Figure 52 Numbers of taxa and MCI values in the Mangati Stream at Te Rima Place footbridge 

A wide range of richness (3 to 22 taxa) has been found; wider than might be expected with a median 

richness of 11 taxa, lower than typical richness in the lower reaches of small lowland, coastal streams in 

Taranaki (17 taxa, TRC, 2017b). During the 2017-2018 period, spring (5 taxa) richness was within the ranage 

previously recorded at this site, but substantially lower than the historc median richness, while summer (10 

taxa) richness was similar to the historical median richness. 

MCI scores have had a relatively wide range (35 units) at this site, typical of sites in the lower reaches of 

small lowland, coastal streams. The spring 2017 (52 units) was significantly lower than the historical median, 

while the summer 2018 (76 units) score was not significantly different to the low historical median of only 

66 units. The scores categorised this site as having ‘very poor’ (spring) and ‘poor’ (summer) health 

generically (Table 3). The historical median score (66 units) also placed this site in the ‘poor’ category for 
the generic method of assessment. 

 Predicted stream ‘health’ 

The Mangati Stream at Te Rima Place, Bell Block is in the lower, more gravel-bottomed reaches of a small 

lowland, coastal stream at an altitude of 20 m asl. The REC predicted MCI value (Leathwick, et al. 2009) was 

88 units. The historical site median, spring and summer scores were significantly lower than this value (by 

22, 36 and 12 units). 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 53). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Mangati Stream at Te Rima Place. 
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Figure 53 LOWESS trend plot of MCI data at the Mangati stream 

site at Te Rima Place, Bell Block for the full dataset with 

Mann-Kendall test for the full and ten-year datset 

A positive significant trend in MCI scores has indicated continued improvement coincident with better 

control and treatment of industrial point source discharges in the catchment and wetland installation 

(stormwater interception) in the mid catchment with this improvement continuing in recent years. The 

trendline had a range of scores (22 units) that has been ecologically important with MCI scores indicative of 

a shift from ‘very poor’ over the first four years to ‘poor’ generic stream health during the remaining period. 

There was a non-significant positve trend in MCI scores over the most recent ten-year period with the 

trendline slope starting to flatten out after 2014. The trendline for the most recent ten-year period was 

indicative of ‘poor’ health. 

 Discussion 

Taxa richness in the upper site were slightly lower than usual, particularly in summer, but the lower site 

during spring had a very low taxa richness, only five taxa, and appeared to be affected by poor water 

quality, probably due to an illegal discharge of hydrocarbons upstream of the site.  

MCI scores were congruent with taxa richness, the upper site had slightly lower than usual MCI scores, 

particularly in summer, indicating ‘poor’ health. The lower site during spring had a very low MCI score, only 
52 MCI units, indicative of ‘very poor’ health, the lowest classification possible, which again was likely due to 

the discharge of hydrocarbons. The low spring score at the lower site caused a significant decrease (24 

units) between the upper and lower sites over a relatively short distance. 

The time trend analysis showed no significant trends for the upper site but there was a significant, positive 

trend at the lower site for the full dataset. This indicates that macroinvertebrate health has been improving 

at the lower site and suggests that improvements in water quality have largely occurred between the two 

sites. The lack of a significant trend for the ten-year dataset may be due to the smaller sample size reducing 

the power to detect significant differences though the very low spring score recorded this monitoring year 

would also be a contributring factor.  
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 Mangawhero Stream 

The Mangawhero Stream is a small stream that arises as a seepage stream draining the Ngaere swamp with 

a lower sub-catchment (Mangawharawhara Stream) rising on the ringplain but outside of Egmont National 

Park. Two sites are located on the stream, one above the discharge point of the Eltham WWTP and another 

close to the where it joins the Waingongoro River. The results found by the 2017-2018 surveys are 

presented in Table 91 and Table 92, Appendix I.  

 Site upstream of the Eltham Municipal WWTP discharge (MWH000380) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in this mid-reach site in the Mangawhero Stream within about 3 

km of the Ngaere swamp between October 1995 and February 2017. These results are summarised in  

Table 31, together with the results from the current period, and illustrated in Figure 54. 

Table 31 Results of previous surveys performed in Mangawhero Stream upstream of Eltham 

WWTP, together with 2017-2018 results 

Site code 

SEM data (1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

MWH000380 44 10-24 15 58-85 75 13 72 17 64 

 

Figure 54 Numbers of taxa and MCI values in the Mangawhero Stream upstream of 

Eltham WWTP 

A moderately wide range of richness (10 to 24 taxa) has been found, with a median richness of 15 taxa 

(more representative of typical richness in small swamp drainage streams where a median richness of 18 

taxa has been found at similar altitudes (TRC, 2017b). During the 2017-2018 period spring (13 taxa) and 

summer (17 taxa) richness were relatively similar to each other and to the historical median. 

MCI values have had a moderate range (27 units) at this site. The median value (75 units) has been typical 

of similar non-ringplain sites elsewhere in the region. The spring 2017 (72 units) score was not significantly 

different to the historical median, while the summer 2018 (64 units) score was significantly lower than the 

historical median (Stark, 1998). These scores categorised this site as having ‘poor’ (spring and summer) 
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health generically (Table 2). The historical median score (75 units) placed this site in the ‘poor’ category for 
the generic method of assessment. 

 Predicted stream ‘health’ 

The Mangawhero Stream rises as seepage from the Ngaere swamp and is not a ringplain stream at the site 

upstream of the Eltham WWTP. This site is at an altitude of 200 m asl and toward its upper reaches. The REC 

predicted MCI value (Leathwick, et al. 2009) was 92 units. The historical, spring and summer scores were all 

significantly lower than the REC predictive value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 55). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 

the 23 years of SEM results (1995-2018) from the site in the Mangawhero Stream upstream of the Eltham 

WWTP discharge. 

 

Figure 55 LOWESS trend plot of MCI data at site upstream of the Eltham 

WWTP discharge, Mangawhero Stream for the full datset with 

Mann-Kendall test for the full and ten- year dataset 

A non-significant (p = 0.05, after FDR) trend in MCI scores has been found over the 23-year monitoring 

period at this site with the early trend of slightly increasing scores having been followed by a plateauing of 

scores a few units above those recorded early in the programme, then another small increase and decline in 

recent years. However, the narrow range of trendline scores (six units) has not been of ecological 

importance over the monitoring period. Trendline MCI scores consistently have been indicative of ‘poor’ 
generic stream health (Table 2) throughout the period. 

 Site downstream of the Mangawharawhara Stream confluence (MWH000490) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this lower mid-reach site in the Mangawhero Stream between 

October 1995 and February 2017. These results are summarised in Table 32, together with the results from 

the current period, and illustrated in Figure 56. 
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Table 32 Results of previous surveys performed in the Mangawhero Stream downstream of the 

Mangawharawhara Stream confluence, together with 2017-2018 results 

Site code 

SEM data (1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

MWH000490 44 13-30 20 63-102 79 16 88 21 87 

 

 

Figure 56 Numbers of taxa and MCI values in the Mangawhero Stream downstream 

of the railbridge and Mangawharawhara Stream confluence 

A relatively wide range of richness (13 to 30 taxa) has been found with a moderate median richness of 20 

taxa (more representative of typical richness in the lower-mid reaches of streams and rivers). During the 

2017-2018 period spring (16 taxa) and summer (21 taxa) richness were similar to the historical median 

richness. 

MCI values have had a wide range (39 units) at this site, more typical of a site in the middle to lower reaches 

of ringplain streams. However, the median value (79 units) has been lower than typical of lower mid-reach 

sites elsewhere. The spring 2017 (88 units) and the summer 2018 (87 units) scores were not significantly 

different to the historical median (Stark, 1998). The MCI scores categorised the site as having ‘fair’ health 
generically (Table 2) in both spring and summer. The historical median score (79 units) placed this site in 

the ‘poor’ category for generic health. 

 Predicted stream ‘health’ 

The Mangawhero Stream site below the Mangawharawhara Stream confluence, at an altitude of 190 m asl, 

is in the lower reaches of a stream draining a catchment comprised of the Ngaere Swamp drainage system 

and a mid-reach ringplain sub-catchment with its headwaters outside the National Park. The REC predicted 

MCI value (Leathwick, et al. 2009) was 93 units. The spring and summer scores were not significantly 

different to this value but the historical median was significantly lower. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 57). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) from the site in the Mangawhero Stream downstream of the 
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Mangawharawhara Stream confluence. The MCI has been chosen as the preferable indicator of ‘stream/river 
health’ for SEM trend reporting purposes. 

 

Figure 57 LOWESS trend plot of MCI data at the Mangawhero Stream site 

downstream of the Mangawharawhara Stream confluence for 

the full datset with Mann-Kendall test for the full and ten-year 

dataset 

A significant (p < 0.01, after FDR) improvement in MCI scores has been illustrated at this more ringplain-like 

site in the lower reaches of the stream near its confluence with Waingongoro River. The wide range in 

trendline scores (17 units) has more recently become ecologically important over this 23-year period. 

Scores have declined over the last four years after a steady improvement between 1995 and 2006 prior to 

the more recent marked improvement due to improved scores since the diversion of the Eltham WWTP 

wastes discharge out of the stream in July 2010. 

The MCI scores generally have been indicative of ‘poor’ generic stream health with sporadic incursions into 
the ‘fair’ health category prior to 2010. The trendline scores remained in the ‘poor’ category through the 
period until 2010 and subsequently improved into the ‘fair’ category where they have since plateaued.  

 Discussion 

The Mangawhero Stream generally had moderate taxa richness with the upper site typically having slightly 

lower richness than the lower site due to poorer habitat quality and the current survey results were largely 

congruent with previous surveys. MCI scores indicated ‘poor’ health at the upper site and ‘fair’ health at the 
lower site. The scores continue to reflect the lowland, swampy, nature of the headwaters of the 

Mangawhero Stream. MCI scores typically improved in a downstream direction in both spring and summer 

over a stream distance of 16.5 km between the upper and lower sites of this stream. This was principally as 

a result of improvement in physical habitat between the two sites. 

The time trend analysis showed a significant positive trend for the lower site for the full dataset while the 

upper site was very close to showing a significant improvement. This indicates that macroinvertebrate 

health has been improving over the long term. The upper site has probably improved due to riparian 

plantings that now provide significant shade at the site. Improvement at the lower site was consistent with 

the diversion of the major point source Eltham municipal wastewater discharge out of the Mangawhero 

Stream which was completed in June 2010. The ten-year trend was less stable than the full dataset and 
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indicates that there were large fluctuations in the health of the macroinvertebrate community which was 

why the trend was not significant over the shorter time period. 

 Mangorei Stream 

The Mangorei Stream is a ringplain stream and tributary of the Waiwhakaiho River. A site was established in 

the lower reaches of the Mangorei Stream, near the confluence with the Waiwhakaiho River, for the SEM 

programme of 2002-2003, in recognition of the importance of this catchment as the only major inflow to 

the lower reaches of the river below significant HEP and New Plymouth District Council water supply 

abstractions. The results from the surveys performed in the 2017-2018 monitoring year are presented in 

Table 93, Appendix I. 

 SH3 site (MGE000970) 

 Taxa richness and MCI 

Twenty-nine surveys have been undertaken at this lower reach site in the Mangorei Stream between 

November 2002 and February 2017. These results are summarised in Table 62, together with the results 

from the current period, and illustrated in Figure 58. 

Table 33 Results of previous surveys performed in the Mangorei Stream at SH 3 together with the 

2017-2018 results 

Site code 

SEM data (2002 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

MGE000970 29 22-33 27 86-113 102 23 105 22 96 

 

 

Figure 58 Numbers of taxa and MCI values in the Mangorei Stream at SH3 

A moderate range of richness (22 to 33 taxa) has been found with a relatively high median richness of 27 

taxa which was more representative of typical richness in upper and middle reaches of ringplain streams 

and rivers (TRC, 2017b). During the 2017-2018 period, spring (23 taxa) and summer (22 taxa) richness was 

slightly lower than the historical median richness. 
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MCI values have had a relatively wide range (27 units) at this site, typical of a site in the lower reaches of a 

ringplain stream. However, the median value (102 units) has been more typical of mid-reach sites elsewhere 

on the ringplain. The spring 2017 (105 units) and summer 2018 (96units) scores were similar to the 

historical median. The scores categorised this site as having ‘good’ (spring) and ‘fair’ (summer) health 

generically (Table 3). The historical median score (102 units) placed this site in the ‘good’ health category. 

 Predicted stream ‘health 

The Mangorei Stream site at SH3 is 15.6 km downstream of the National Park boundary at an altitude of 90 

m asl. Relationships for ringplain streams developed between MCI and distance from the National Park 

boundary (Stark and Fowles, 2009) predict MCI values of 101 for this site. The historical site median, spring 

and summer scores were not significantly different to the distance predictive value. 

The median value for ringplain streams of similar altitude arising within the National Park (TRC, 2017b) was 

102 units. The historical site median, spring and summer scores were similar to this value. The REC 

predicted MCI value (Leathwick, et al. 2009) was 101 units. The historical site median, spring and summer 

scores were not significantly different to this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 59). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 16 

years of SEM results (2002-2018) from the site in the Mangorei Stream at SH3. 

 

Figure 59 LOWESS trend plot of MCI data at the SH3 site, Mangorei Stream 

for the full dataset with Mann-Kendall test for the full and ten-year 

dataset 

The slightly negative decline over the 16-year period has not been a statistically significant at this site. The 

trendline range of scores (7 units) has been indicative of marginal ecological importance in variability. 

During the period, the trendline has alternated between ‘fair’ and ‘good’ generic stream health. 

There was a non-significant negative trend in MCI scores over the most recent ten-year period, congruent 

with the full dataset. The trendline for the most recent ten-year period has alternated between ‘fair’ and 

‘good’ generic stream health. 
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 Patea River 

The Patea River is a large, ringplain river that originates within Egmont National Park and flows in a 

southeasterly direction. Three SEM sites are located in the upper and middle reaches of the river. The 

results of spring and summer (2017-2018) surveys are presented in Table 94 and Table 95, Appendix I. 

 Barclay Road site (PAT000200) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this upper reach, shaded site adjacent to the National Park 

boundary in the Patea River between October 1995 and March 2017. These results are summarised in  

Table 34, together with the results from the current period, and illustrated in Figure 60. 

Table 34 Results of previous surveys performed in the Patea River at Barclay Road, together with 2017-

2018 results 

Site code 

SEM data (1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 April 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

PAT000200 44 23-35 30 127-150 138 27 139 25 140 

 

Figure 60 Numbers of taxa and MCI values in the Patea River at Barclay Road 

A moderate range of richness (23 to 35 taxa) has been found with a relatively high median richness of 30 

taxa, typical of richness in ringplain streams and rivers near the National Park boundary. During the 2017-

2018 period spring (27 taxa) and summer (25 taxa) richness were slightly lower than the historical median. 

MCI values have had a moderate range (23 units) at this site, typical of a National Park boundary site. The 

high median value (138 units) has been typical of upper reach sites elsewhere on the ringplain (TRC, 2017b). 

The spring 2017 (139 units) and summer 2018 (140 units) scores categorised this site as having ‘very good’ 
(spring) and ‘excellent’ (summer) health generically. (Table 3). The historical median score (138 units) placed 

this site in the ‘very good’ category for generic health.  

 Predicted stream ‘health’ 

The Patea River site at Barclay Road is 1.9 km downstream of the National Park boundary at an altitude of 

500 m asl. Some bush cover extends from the National Park adjacent to most of the reach upstream of this 
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site which is situated in farmland. Relationships for ringplain streams developed between MCI and distance 

from the National Park boundary (Stark and Fowles, 2009) predict a MCI value 125 distance for this site. The 

historical site median (138 units), spring and summer scores were all significantly higher than the distance 

predictive value. 

The REC predicted MCI value (Leathwick, et al. 2009) was 129 units. The historical median, spring and 

summer scores were not significantly different to this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 90). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Patea River at Barclay Road. 

 

Figure 61 LOWESS trend plot of MCI data at the Barclay Road 

site, Patea River for the full dataset with Mann-Kendall 

test for the full and ten-year dataset 

No statistically significant temporal trend in MCI scores has been found at this upper catchment site over 

the twenty-three year monitoring period during which there has been a minimal overall trend of slight 

improvement. The trendline range (7 units) did show minor ecological importance. The trendline has 

indicated ‘very good’ generic river health untill 2017 when when it improved to ‘excellent’ (Table 3) at this 

relatively pristine site just outside the National Park boundary. 

The ten-year trend showed a non-significant improving trend that is of minor ecological importance. This 

was consistent with the trend for the full period. 

 Swansea Road site (PAT000315) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Patea River at this mid-reach site at Swansea Road, 

Stratford between October 1995 and March 2017. These results are summarised in Table 35, together with 

the results from the current period, and illustrated in Figure 62. 

PAT000200

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year

126

128

130

132

134

136

138

140

142

144

146

148

150

152

M
C

I 
v
a
lu

e

N = 46 

Kendall tau = +0.144 

p value = 0.159 

FDR p = 0.230 

N = 20 

Kendall tau = +0.313 

p value = 0.054 

FDR p = 0.36 

Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

142



79 

Table 35 Results of previous surveys performed in the Patea River at Swansea Road, together 

with 2017-2018 results 

Site code 

SEM data ( 1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Apr 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

PAT000315 44 20-32 26 99-130 111 21 129 24 113 

 

Figure 62 Numbers of taxa and MCI values in the Patea River at Swansea Road 

A moderate range of richness (20 to 32 taxa) has been found, with a median richness of 26 taxa, typical of 

richness in the mid reaches of ringplain streams and rivers. During the 2017-2018 period, spring (21 taxa) 

and summer (24 taxa) richness were slightly lower than the median taxa number. 

MCI values have had a relatively wide range (31 units) at this site, more so than typical of many sites in the 

mid reaches of ringplain rivers. The median value (111 units) has been relatively typical of scores in mid-

reach sites elsewhere on the ringplain. The spring 2017 (129 units) score was significantly higher than the 

historical median, while the summer 2018 (113 units) score was not significantly different to the historical 

median. These scores categorised this site as having ‘very good’ (spring) and ‘good’ (summer) health 

generically (Table 3). The historical median score (111 units) placed this site in the ‘good’ category for 
generic health. 

 Predicted stream ‘health’ 

The Patea River site at Swansea Road, Stratford is 12.4 km downstream of the National Park boundary at an 

altitude of 300 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict MCI values of 103 units for this site. The historical 

site median and summer scores were not significantly higher than the distance predictive value. The spring 

2017 survey (129 units) score was significantly higher than the distance predictive value (Stark, 1998). 

The REC predicted MCI value (Leathwick, et al. 2009) was 112 units. The summer and historical median 

scores were not significantly different to this value, while the spring value was significantly higher. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 63). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on  
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23 years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in 

the Patea River at Swansea Road. 

 

Figure 63 LOWESS trend plot of MCI data at the Swansea Road 

site, Patea River for the full datset with Mann-Kendall 

test for the full and ten-year dataset 

The small positive temporal trend in MCI scores was statistically significant over the 23-year period after 

FDR was applied to the p value. The trendline range of scores (11 units) was of no ecological importance. 

The trendline range of scores consistently indicated ‘good’ generic river health (Table 3) throughout the 

monitoring period. 

In contrast to the full dataset, the ten-year period had no statistical significanct trend.  

 Skinner Road site (PAT000360) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Patea River at this mid-reach site at Skinner Road (some 6 

km downstream of the Swansea Road, Stratford site), between October 1995 and March 2017. These results 

are summarised in Table 36, together with the results from the current period, and illustrated in Figure 64. 

Table 36 Results of previous surveys performed in the Patea River at Skinner Road, together with 

2017-2018 results 

Site code 

SEM data ( 1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Apr 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

PAT000360 44 15-33 23 86-105 98 18 112 24 99 
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Figure 64 Numbers of taxa and MCI values in the Patea River at Skinner Road 

A wide range of richness (15 to 33 taxa) has been found with a median richness of 23 taxa (more 

representative of typical richness in the mid-reaches of ringplain streams and rivers). During the 2017-2018 

period spring (18 taxa) and summer (24 taxa) richness were within five taxa of the historical median. 

MCI values have had a moderate range (19 units) at this site, typical of sites in the mid-reaches of ringplain 

streams and rivers. The median value (98 units) has been relatively typical of the scores at mid-reach sites 

elsewhere on the ringplain (TRC, 2017b). The spring 2017 (112 units) was significantly higher than the 

historical median and was the highest score recorded at this site ot date by seven units. The summer 2018 

(99 units) score was not significantly different to the historical median. They categorised this site as having 

‘good’ (spring) and ‘fair’ (summer) health generically (Table 3). The historical median score (98 units) placed 

this site in the ‘fair’ category for generic health. 

 Predicted stream ‘health’ 

The Patea River site at Skinner Road is 19.2 km downstream of the National Park boundary at an altitude of 

240 m asl. Relationships for ringplain streams developed between MCI and distance from the National Park 

boundary (Stark and Fowles, 2009), predict MCI values of 99 for this site. The historical site median (98) was 

only one unit lower than the distance predictive value. The spring 2017 score was significantly higher than 

this value and the summer 2018 score was not significantly different to the predicted distance value (Stark, 

1998). The REC predicted MCI value (Leathwick, et al. 2009) was 109 units. The historical, spring and 

summer scores were also not significantly different to this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 65). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Patea River at Skinner Road. 
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Figure 65 LOWESS trend plot of MCI data at the Skinner Road 

site, Patea River for the full satset with Mann-Kendall 

test for the full and ten-year dataset 

The small positive temporal trend in MCI scores over the 23-year period has not been statistically 

significant. An apparent decline in scores between 2004 and 2008 has been followed by some improvement 

followed by a more recent plateau in scores. The very small range exhibited by the trendline (three units) 

has been of no ecological importance over the period. The trendline consistently indicated ‘fair’ generic 
river health (Table 3). 

In contrast to the full dataset, the ten-year trend shows a slight declining trend. However, this was neither 

ecologically or statisitcally significant.  

 Discussion 

The Patea River at the SEM sites was found to have moderate to moderately high taxa richness which was 

consistent with the results from past surveys. As was typical for the river taxa richness decreased slightly in 

a downstream direction. 

The upper site had ‘very good’ and ‘excellent’ macroinvertebrate community health in spring and summer 
respectively, despite these scores only differing by one unit. The middle site had generally ‘good’ health 
with ‘very good’ and ‘good’ health observed in spring and summer respectively. The lower site was in the 

poorest condition despite recording its highest MCI score to date in spring 2017. 

Overall, MCI scores fell in a downstream direction between the upper site and the furthest downstream site 

by 27 units in spring and 41 units in summer, over a river distance of 17.3 km indicating a significant 

deterioration in macroinvertebrate community health between the upper and lower site. This was consistent 

with previous surveys with a median decrease of 42 units recorded over all 44 surveys.  

The time trend analysis showed a significant improvement at the middle site for the full period only, while 

no significant trends were recorded for the any other site, indicating that macroinvertebrate community 

health had not been significantly improving or deteriorating at these sites. 
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 Punehu Stream 

The Punehu Stream is a ringplain stream whose source is located within Egmont National Park and flows 

from north to south with its mouth located east of the town of Opunake. There are two SEM sites, one 

located in its upper middle reaches and the other located in its lower reaches. The results of the spring and 

summer (2017-2018) surveys are summarised in Table 96 and Table 97, Appendix I. 

 Wiremu Road site (PNH000200) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Punehu Stream between October 1995 and March 2017 at 

this open, upper mid-reach site in farmland, 4 km downstream of the National Park These results are 

summarised in Table 37 together with the results from the current period, and illustrated in Figure 66. 

Table 37 Results of previous surveys performed in the Punehu Stream at Wiremu Road together 

with 2017-2018 results 

Site code 

SEM data (1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

PNH000200 44 19-31 27 104-137 124 25 130 32 124 

 

Figure 66 Numbers of taxa and MCI values in the Punehu Stream at Wiremu Road 

A moderate range of richness (19 to 31 taxa) has been found with a median richness of 27 taxa (more 

representative of typical richness in the mid reaches of ringplain streams and rivers (TRC, 2017b)). During 

the 2017-2018 period, spring richness (25 taxa) and summer (32 taxa) richness were moderately high and 

similar to the median richness. The summer taxa ruichness was the highest recorded at this site to date.  

MCI values have had a moderate range (33 units) at this site, typical of a site in the (upper) mid reaches of a 

ringplain stream in more open farmland. The median value (124 units) has been typical of mid reach sites 

elsewhere on the ringplain (TRC, 2017b). The spring 2017 (130 units) and summer 2018 (124 units) scores 

were not significantly different to the historical median (Stark, 1998). These scores categorised this site as 

having ‘very good’ generic health (Table 3) in spring and summer. The historical median score (123 units) 

placed this site in the ‘very good’ category for the generic health.  
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 Predicted stream ‘health’ 

The Punehu Stream site at Wiremu Road is 4.4 km downstream of the National Park boundary at an altitude 

of 270 m asl. Relationships for ringplain streams developed between MCI and distance from the National 

Park boundary (Stark and Fowles, 2009) predict a MCI value of 115 for this site. The historical site median 

(124 units) was a non-significant nine units above the distance predictive value. The spring 2017 survey (130 

units) score was significantly higher than this value, while the summer 2018 survey (124 units) score was not 

significantly different from the distance predictive value (Stark, 1998). The REC predicted MCI value 

(Leathwick, et al. 2009) was 121 units. The historical site median, spring and summer scores were not 

significantly different from this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 67). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Punehu Stream at Wiremu Road. 

 

Figure 67 LOWESS trend plot of MCI data at the Wiremu Road site, 

Punehu Stream 

A steady increase in MCI scores had been apparent between 2002 and 2007, and again since 2010, resulting 

in the positive trend in scores over the entire period which has been statistically significant (FDR p < 0.01 

level). The trendline range (13 units) has been of ecological importance, particularly since 2002 (coincident 

with localised riparian fencing and planting of the true left-bank of the stream). Overall, the trendline range 

was indicative of ‘very good’ generic stream health (Table 3) apart from a short period of ‘good’ health from 
1997 to 2005. 

The ten-year trend showed a slight positive trend, however unlike the trend for the full dataset this was of 

no statistical or ecological significance.  
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 SH 45 site (PNH000900) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this lower reach site at SH 45 in the Punehu Stream between 

October 1995 and March 2017. These results are summarised in Table 38, together with the results from the 

current period, and illustrated in Figure 68. 

Table 38 Results of previous surveys performed in the Punehu Stream at SH 45 together with 

2017-2018 results 

Site code 

SEM data (1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

PNH000900 44 10-26 21 70-114 89 20 109 21 90 

 

Figure 68 Numbers of taxa and MCI values in the Punehu Stream at SH 45 

A wide of richness (10 to 26 taxa) has been found with a median richness of 21 taxa, relatively typical of 

richness in the lower reaches of ringplain streams and rivers. During the 2017-2018 period, spring (20 taxa) 

and summer (21 taxa) richness were moderate and similar to the historical median. 

MCI scores have had a relatively wide range (44 units) at this site, typical of sites in the lower reaches of 

ringplain streams. The median value (89 units) also has been relatively typical of lower reach sites elsewhere 

on the ringplain (TRC, 2017b). The spring 2017 (109 units) score was significantly higher than the historical 

median, while the summer 2018 (90 units) score was not significantly different to the historical median 

(Stark, 1998). These scores categorised this site as having ‘good’ (spring) and ‘fair’ (summer) health 

generically (Table 3). The historical median score (89 units) placed this site in the ‘fair’ category for generic 
health. 

 Predicted stream ‘health’ 

The Punehu Stream site at SH 45 is 20.9 km downstream of the National Park boundary at an altitude of 20 

m asl. Relationships for ringplain streams developed between MCI and distance from the National Park 

boundary (Stark and Fowles, 2009), predict a MCI value of 98 for this site. The historical site median (89 

units) was a non-significant (Stark, 1998) nine units lower than the distance predictive value. The spring 

2017 survey (109 units) score was significantly higher than this value, while the summer 2018 (90 units) 
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score was not significantly different to the distance predictive value. The REC predicted MCI value 

(Leathwick, et al. 2009) was 100 units. The historical site median score was significantly lower than this value 

but there was no significant difference for the spring and summer survey scores. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 102). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Punehu Stream at SH 45. 

 

Figure 69 LOWESS trend plot of MCI data at the SH 45 site, 

Punehu Stream for the full datset with Mann-Kendall 

test for the full and ten-year dataset 

This site’s MCI scores have shown a strong positive temporal trend over the 23-year period which was 

statistically significant (p < 0.01) after FDR application. The trendline range of scores (18 units) has been 

ecologically important over this period with scores mainly indicative of ‘poor’ generic stream health (Table 

3) prior to early 1999 improving to ‘fair’ health throughout most of the subsequent period and to ‘good’ 
health more recently. 

In contrast to the full dataset the ten-year trend showed no trend of any ecological or statistical 

significance.  

 Discussion 

The Punehu Stream at the SEM sites was found to have moderate taxa richness which was consistent with 

the results from past surveys. The upper mid-reach (Wiremu Road) site had ‘very good’ macroinvertebrate 
community health while the lower reach (SH 45) site had ‘good’ to ‘fair’ macroinvertebrate community 

health. 

MCI scores typically significantly fell in a downstream direction in both spring (by 21 units) and in summer 

(by 34 units), over a stream distance of 16.5 km through the (upper) mid to lower reaches of this stream. 

Issues have occurred on occasions with consented dairy shed discharge compliance and cumulative impacts 

of such discharges in the Mangatawa Stream sub-catchment in the local vicinity of the lower site (TRC, 2011 
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and Fowles, 2014). Changes in macroinvertebrate community structure at the lower site, especially when 

compared with the upper mid-reach site, reflect ongoing issues with nutrient enrichment.  

The time trend analysis showed significant positive trends for both sites for the full dataset indicating that 

over time macroinvertebrate community health has been significantly improving at both sites. The ten-year 

trend for both sites was positive but non-significant suggesting that macroinvertebrate health was not 

significantly improving over the more recent time period or not at a level that was great enough to be 

statistically significant. 

 Tangahoe River 

The Tangahoe River is an eastern hill country river flowing north to south with a river mouth located east of 

Hawera. Three sites were included in the SEM programme in 2007 for the purpose of monitoring long-term 

land use changes (afforestation) particularly in the upper-mid catchment. The Fonterra, Hawera dairy 

factory abstracts water from the river in the lower catchment for processing purposes. Two of the three 

sites are in the upper to mid, shallow gradient, reaches of the river (the upstream site within 4 km of the 

headwaters) with the third site in the lower reaches, some 4 km from the coast. 

The results of the 2017-2018 spring and summer surveys are presented in Table 98 and Table 99, Appendix I. 

 Upper Tangahoe Valley Road site (TNH000090) 

 Taxa richness and MCI 

Twenty surveys have been undertaken at this upper reach site in the Tangahoe River between December 

2007 and March 2017. These results are summarised in Table 39, together with the results from the current 

period, and illustrated in Figure 70. 

Table 39 Results of previous surveys performed in the Tangahoe River at upper Tangahoe 

Valley Road, together with 2017-2018 results 

Site code 

SEM data (2007 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

TNH000090 20 14-31 24 90-107 100 14 107 18 97 

 

Figure 70 Numbers of taxa and MCI values in the Tangahoe River at Upper 

Tangahoe Valley Road 
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A relatively wide range of richness (14 to 31 taxa) has been found with a moderate median richness of 24 

taxa (lower than richness which might be anticipated toward the upper reaches of hill country rivers) but 

higher than the median richness (20 taxa) for sites at this relatively low altitude (85 m asl) (TRC, 2017b). 

During the 2017-2018 period, spring (14 taxa) and summer (18 taxa) taxa richness was lower than the 

historical median.  

MCI values have had a relatively narrow range (17 units) at this site, typical of scores at sites toward the 

upper reaches of streams and rivers. The spring 2017 (107 units) and summer 2018 (97 units) scores were 

not significantly different to the historical median score, although the spring MCI score was equal to the 

highest recorded at this site to date. These scores categorised this site as having ‘good’ (spring) and ‘fair’ 
(summer) health generically (Table 3). The historical median score (100 units) placed this site in the ‘good’ 
category for the generic method of assessment. 

 Predicted stream ‘health’ 

The Tangahoe River site at upper Tangahoe Valley Road, at an altitude of 85 m asl, is toward the upper 

reaches of this low gradient river draining an eastern hill country catchment. The REC predicted MCI value 

(Leathwick, et al. 2009) was 110 units and therefore the historical median and spring scores were not 

significantly different but the summer score was significantly lower. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) was produced (Figure 71). A non-parametric 

statistical trend analysis of the MCI data using the Mann-Kendall test was performed on the full SEM results 

(2007-2018) and the most recent ten-years of results (2008-2018) from the site in the Tangahoe River at 

upper Tangahoe Valley Road. 

 

Figure 71 LOWESS trend plot of MCI data in the Tangahoe River 

for the upper Tangahoe Valley site for the full dataset 

with Mann-Kendall test for full and ten-year dataset 

There was a small, positive, but non-significant trend for this hill country catchment site toward the upper 

reaches. The trendline range (eight units) was of limited ecological importance to date. The trendline range 

indicated ‘fair’ health from 2007-2013 before improving to ‘good’ health for the last five years. 
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There was a non-significant positve trend in MCI scores over the most recent ten-year period, congruent 

with the only slightly larger full dataset. The trendline range indicated ‘fair’ health from 2008-2013 before 

improving to ‘good’ health for the last five years 

 Tangahoe Valley Road bridge site (TNH000200) 

 Taxa richness and MCI 

Twenty surveys have been undertaken at this mid reach site in the Tangahoe River between December 2007 

and March 2017. These results are summarised in Table 40, together with the results from the current 

period, and illustrated in Figure 72. 

Table 40 Results of previous surveys performed in the Tangahoe River at Tangahoe Valley Road 

bridge, together with 2017-2018 results 

Site code 

SEM data (2007 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

TNH000200 20 17-35 25 92-110 103 17 111 25 102 

 

Figure 72 Numbers of taxa and MCI values in the Tangahoe River at Tangahoe 

Valley Road bridge 

A moderate range of richness (17 to 33 taxa) has been found with a relatively good median richness of 25 

taxa (typical of richness in the mid-reaches of hill country rivers). During the 2017-2018 period, spring 

richness (17 taxa) was significantly lower than the historical median (25 taxa) and equal to the lowest taxa 

richness recorded at the site to date, while summer richness (25 taxa) was equal to the historical median. 

MCI values have had a moderate range (18 units) at this site, typical of a site in the mid-reaches of hill 

country streams and rivers. The spring 2017 (111 units) and summer 2018 (102 units) scores were not 

significantly different to the historical median (103 units), althought the spring score was the highest 

recorded at this site to date. These scores categorised this site as having ‘good’ (spring and summer) health 

generically (Table 3). The historical median score (103 units) placed this site in the ‘good’ category for the 
generic assessment of health. 
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 Predicted stream ‘health’ 

The Tangahoe River site at Tangahoe Valley Road Bridge, at an altitude of 65 m asl, is in the mid reaches of 

a river draining a hill country catchment. The REC predicted MCI value (Leathwick, et al. 2009) was 108 units. 

The historical, spring and summer scores were not significantly different to this predictive value either 

(Stark, 1998). 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) was produced (Figure 73). A non-parametric 

statistical trend analysis of the MCI data using the Mann-Kendall test was performed on the full SEM results 

(2007-2018) and the most recent ten-years of results (2008-2018) from the site in the Tangahoe River at the 

Tangahoe Valley Road bridge. 

 

Figure 73 LOWESS trend plot of MCI data in the Tangahoe River for 

the Tangahoe Valley Road bridge site for the full datset with 

Mann-Kendall test for the full and ten-year dataset 

There was a very small, postive, non-significant trend for this mid river reach, hill country catchment site. 

The trendline range (eight units) over the period has been of limited ecological importance. The trendline 

range has indicated ‘good’ generic river health. 

There was a very small, negative, non-significant trend in MCI scores over the most recent ten-year period, 

surprisingly in constrast to the largely similar full dataset. The trendline for the most recent ten-year period 

was indicative of ‘good’ health with a sharp improvement in the trend since 2016. 

 Site downstream of railbridge (TNH000515) 

 Taxa richness and MCI 

Twenty surveys have been undertaken at this lower reach site in the Tangahoe River between December 

2007 and March. These results are summarised in Table 41, together with the results from the current 

period, and illustrated in Figure 74. 
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Table 41 Results of previous surveys performed in the Tangahoe River d/s of railbridge, together 

with 2017-2018 results 

Site code 

SEM data (2007 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

TNH000515 20 13-26 20 78-104 94 21 94 17 86 

  

Figure 74 Numbers of taxa and MCI values in the Tangahoe River downstream of the railbridge 

A moderate range of richness (13 to 26 taxa) have been found with a slightly higher than typical median 

richness of 20 taxa for a site in the lower reaches of a hill country river (TRC, 2017b). During the 2017-2018 

period, spring (21 taxa) and summer (17 taxa) richness were similar to the median richness.  

MCI values also have had a moderate range (26 units) at this site, narrower than typical of sites in the lower 

reaches of hill country streams and rivers. The spring 2017 (94 units) and summer 2018 (86 units) scores 

were very similar to the historical median. These scores categorised this site as having ‘fair’ health 
generically (Table 3). The historical median score (94 units) placed this site in the ’fair’ category for the 
generic method of assessment. 

 Predicted stream ‘health’ 

The Tangahoe River site downstream of the railbridge, at an altitude of 15 m asl, is in the lower reaches of a 

river draining a hill country catchment. The REC predicted MCI value (Leathwick, et al. 2009) was 95 units 

and therefore the historical, spring and summer scores were not significantly different (Stark, 1998).  

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) was produced (Figure 75). A non-parametric 

statistical trend analysis of the MCI data using the Mann-Kendall test was performed on the full SEM results 

(2007-2018) and the most recent ten-years of results (2008-2018) from the site in the Tangahoe River 

downstream of the railbridge. 
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Figure 75 LOWESS trend plot of MCI data for the Tangahoe River site 

downstream of the railbridge for the full dataset with Mann-

Kendall test for the full and ten-year dataset 

There was a non-significant negative trend for this lower river reach, hill country catchment site. The 

trendline range (8 units) has bordered on ecologically important but overall there has been no real change 

over the monitored period. The trendline range have indicated ‘fair’ generic river health over the period to 

date. 

There was a non-significant negative trend in MCI scores over the most recent ten-year period, congruent 

with the full dataset, with a decline in the trendline from 2012 onwards. The trendline for the most recent 

ten-year period was indicative of ‘fair’ health. 

 Discussion 

The Tangahoe River at the SEM sites was found to have moderate to moderately low taxa richness. The 

upper site had slightly lower than usual taxa richness for both spring and summer, coincident with a 

logging operation which may have reduced taxa richness. The middle site also had slightly lower taxa 

richness for the spring survey, but not summer, and the lower site had typical taxa richness.  

The upper reach (upper Tangahoe Valley Road) site had ‘good’ macroinvertebrate community health during 
spring, with the score being the equal highest recorded to date, possibly due to the logging operation 

causing more leaf packs and deposited wood to be present on the substrate which favours pollution 

sensitive taxa. The MCI score for the summer survey indicated ‘fair’ health and was more typical for the site. 
The middle site at the Tangahoe Valley Road Bridge had ‘good’ macroinvertebrate community health for 
both spring and summer but the spring result was the highest recorded result to date, again, possibly due 

to the effects of the logging operation. The lower reach site at the railbridge had ‘fair’ macroinvertebrate 
community health which was typical for the site. 

MCI scores fell in a downstream direction in both spring (by 13 units) and in summer (by 11 units), over a 

distance of 30.2 km (and decrease in elevation of 70 m) though MCI scores actually improved from the 

upper to middle site. The improvement in macroinvertebrate health would be related to better quality 

habitat present at the middle site which has a riffle with a cobbles/ boulder substrate as opposed to the 

upper site with a clay dirt substrate. Using the long-term median SEM MCI scores for each site (Appendix II), 
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there is normally an improvement in MCI scores between the upper reach (Upper Tangahoe Valley Road) 

and the mid-reach (Tangahoe Valley Road bridge) sites by six units. The decline between the mid-reach site 

and lower reach (railbridge) site has historicalally been nine units. 

The time trend analyses showed no significant trends for any site indicating that macroinvertebrate health 

was not significantly improving or deteriorating though a relatively small time range of eleven years may be 

contributing to the lack of significance. 

 Timaru Stream 

Timaru Stream is a ringplain stream arising within Egmont National Park and flows from east to west. There 

are two SEM sites situated on the stream. In the 2008-2009 period severe headwater erosion events had 

impacted upon the macroinvertebrate communities of the upper reaches of this stream in particular (TRC, 

2009). The results for the spring and summer (2017-2018) surveys are presented in Table 100 and  

Table 101, Appendix I. 

 Carrington Road site (TMR000150) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken at this upper reach site in the Timaru Stream inside the National 

Park boundary at Carrington Road between October 1995 and February 2017. These results are summarised 

in Table 42, together with the result from the current period, and illustrated in Figure 76. 

Table 42 Results of previous surveys performed in the Timaru Stream at Carrington Road, 

together with 2017-2018 results 

Site code 

SEM data ( 1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

TMR000150 43 8-33 25 119-152 138 28 140 34 136 

 

Figure 76 Numbers of taxa and MCI values in the Timaru Stream at Carrington Road 

Taxa richness was typically moderately high for the site (median richness of 25 taxa) with only one low 

result in December 2008 (eight taxa) due to headwater erosion effects over the 2008-2009 period which 

markedly reduced richness. The median richness was similar to the typical richness (28 taxa) in ringplain 
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streams and rivers near the National Park boundary over 400 m in altitude (TRC, 2017b). During the 2017-

2018 period, spring (28 taxa) richness was slightly higher than the median, while the summer (34 taxa) 

richness was substantially higher than median and was the highest recorded at this site to date by one 

taxon. 

MCI values have had a wider range (33 units) at this site than typical of a site near the National Park 

boundary due to the low value (119 units) after the 2008-2009 headwater erosion period. However, the 

median value (138 units) is slightly higher than typical upper reach sites elsewhere on the ringplain (134 

units). The spring 2017 (140 units) and summer 2018 (136 units) scores were similar to the historical 

median. The scores categorised this site as having ‘excellent’ (spring) and ‘very good’ (summer) health 

generically (Table 3). The historical median score (138 units) placed this site in the ‘very good’ category for 

the generic health. 

 Predicted stream ‘health’ 

The Timaru Stream at Carrington Road is within the National Park boundary at an altitude of 420 m asl. 

Relationships for ringplain streams developed between MCI and distance from the National Park boundary 

(Stark and Fowles, 2009) predict a MCI value of 132 for this site. The historical site median (138 units) and 

spring and summer scores were not significantly different to the predictive value (Stark, 1998). The REC 

predicted MCI value (Leathwick, et al. 2009) was 141 units. The historical site median, spring and summer 

scores were not significantly different to this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 77). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was performed on 23 years 

of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the Timaru 

Stream at Carrington Road.  

 

Figure 77 LOWESS trend plot of MCI data at the Carrington Road site for 

the full dataset with Mann-Kendall test for the full and ten-year 

dataset 
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There was a small, positive, non-significant trendover the full data set. The trendline had a range over nine 

units which was not ecologically important. The trendline scores have been indicative of ‘very good’ generic 
stream health from 1995 to 2014, increasing to ‘excellent’ health since 2014 (Table 3). 

The ten-year period also showed a small positive trend of neither ecological or statistical significance.  

 SH45 site (TMR000375) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken in the Timaru Stream at this lower, mid-reach site at SH45 

between October 1995 and February 2017. These results are summarised in Table 43, together with the 

results from the current period, and illustrated in Figure 78. 

Table 43 Results of previous surveys performed in the Timaru Stream at SH45, together with 

2017-2018 results 

Site code 

SEM data (1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

TMR000375 43 13-35 26 89-120 103 31 108 28 101 

 

Figure 78 Numbers of taxa and MCI values in the Timaru Stream at State Highway 45 

An unusually wide range of richness (13 to 35 taxa) has been found with a median richness of 26 taxa 

(higher than typical richness in the mid reaches of ringplain streams and rivers (TRC, 2017b)). During the 

2017-2018 period spring (31 taxa) and summer (28 taxa) richness was up to five taxa higher than the 

historical median taxa number. 

MCI values have had a slightly wider range (31 units) at this site than typical of sites in the mid reaches of 

ringplain streams. The median value (103 units) was very similar to the median calculated from mid reach 

sites on the ringplain. The spring 2017 (108 units) and summer 2018 (101 units) scores were not 

significantly different (Stark, 1998) to the historical median. The score categorised this site as having ‘good’ 
health generically (Table 3). The historical median score (103 units) placed this site in the ‘good’ category 

for the generic health. 
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 Predicted stream ‘health’ 

The Timaru Stream at SH45 is 10.9 km downstream of the National Park boundary at an altitude of 100 m 

asl. Relationships for ringplain streams developed between MCI and distance from the National Park 

boundary (Stark and Fowles, 2009), predict a MCI value of 105 for this site. The historical site median, spring 

and summer scores were not significantly different to the predictive value. The REC predicted MCI value 

(Leathwick, et al. 2009) was 117 units. The historical site median and summer score were significantly lower 

than this value, while the spring score was not significantly different to this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 79). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Timaru Stream at SH45.  

 

Figure 79 LOWESS trend plot of MCI data at the SH45 site for the full 

dataset with Mann-Kendall test for the full and ten-year dataset 

MCI scores have shown a strong improvement over time (highly statistically significant), particularly since 

2001, with most of the more recent scores (since 2004) well above scores recorded toward the start of the 

monitoring period. The trendline had a range over 19 units, an ecologically important range. The trendline 

indicated an improvement in generic stream ‘health’ (Table 3) from ‘fair’ to ‘good’. 

In contrast to the full dataset, the ten-year period showed a strong declining trend. This trend was not 

statistically significant after FDR adjustment.  

 Discussion 

The spring and summer surveys indicated that the upper site had ‘very good’ health while the lower site 
had ‘good’ health. 

The MCI scores fell in a downstream direction by 32 units in spring and by 35 units in summer, over a 

stream distance of 10.9 km downstream from the National Park boundary. This was typical for Timaru 

Stream and was likely due to the cumulative impacts of diffuse and point source inputs causing nutrient 

enrichment at the bottom site. 
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Time trend analysis indicated no change in macroinvertebrate community health over the full or ten-year 

dataset for the upper site while the lower site showed a significant positive improvement over the full 23 

year time period. More recently, the ten-year period shows a non-significant declining trend at this site. No 

obvious explanations have been apparent for the positive trend but a possible reason may be related to 

improved management of dairy shed wastes disposal in the catchment above this SH45 site. No significant 

trend occurred over the more recent, ten-year period. 

 Waiau Stream 

The Waiau Stream is a small, lowland stream flowing south to north with a mouth situated east of Waitara. 

One SEM site is located in the mid reach of the stream. The results found by the spring 2017 and summer 

2018 surveys are presented in Table 102, Appendix I. 

 Inland North site (WAI000110) 

 Taxa richness and MCI 

Thirty-six surveys have been undertaken in this mid-reach site in the Waiau Stream between February 1998 

and February 2017. These results are summarised in Table 44, together with the results from the current 

period, and illustrated in Figure 80. 

Table 44 Results of previous surveys performed in Waiau Stream at Inland North Road, together 

with the 2017-2018 results 

Site code 

SEM data (1998 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WAI000110 36 17-30 21 80-101 91 21 101 25 79 

 

Figure 80 Numbers of taxa and MCI values in the Waiau Stream at the Inland North Road site 

A moderate range of richness (17 to 30 taxa) has been found, with a median richness of 21 taxa (more 

representative of typical richness in small lowland coastal streams where a median richness of 20 taxa has 

been recorded from 128 previous surveys of ‘control’ sites at similar altitudes (TRC, 2017b)). During the 

2017-2018 period, the spring (21 taxa) and summer (25 taxa) richness was similar to the median richness. 
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MCI values have had a moderate range (21 units) to date at this site. The median value (91 units) is more 

typical of scores at sites in the lower reaches of small lowland streams and rivers. The spring (101 units) 

score though not significantly higher than the historic median was equal to the the highest score recorded 

at this site to date. The summer (79 units) score was significantly lower than the historical median and was 

the lowest score recorded at this site to date. The score categorised this site as having ‘good’ (spring) and 
‘poor’ (summer) health (Table 3). The historical median score (91 units) placed this site in the ‘fair’ category 
for the generic method of assessment. 

 Predicted stream ‘health’ 

The Waiau Stream rises at an elevation of less than 100 m asl as seepage beyond the ringplain and the site 

at Inland North Road is in the mid reaches at an altitude of 50 m asl. The REC predicted MCI value 

(Leathwick, et al. 2009) was 91 units. The historical site median and spring scores were not significantly 

different from the REC predicted value, while the summer score was significantly lower than this value. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 81). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 20 

years of SEM results (1998-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waiau Stream at Inland North Road.  

 

Figure 81 LOWESS trend plot of MCI data at the Inland North Road 

site, Waiau Stream for the full dataset with the full and 

ten-year dataset 

A significant positive temporal trend in MCI scores has been found (FDR p = 0.01) over the 20 year 

monitoring term at this site. The trend had two dips where scores declined and the current period is in the 

second of the two dips. The trendline range of scores (11 units) has been of significant ecological 

importance. Trendline scores have been indicative of ‘fair’ generic stream health (Table 3) throughout the 

period. 

The ten-year period, shows a small positive trend, which is neither staticially or ecologically significant. The 

smaller magnitiude of this trend is related to the more recent dip in MCI scores.  
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 Discussion 

Taxa richness was moderate and equal to or slightly higher than the previously recorded median for this 

site in spring and summer respectively.The spring survey indicated that the macroinvertebrate community 

was in ‘good’ health, equalling the highest score previously recorded at this site. In contrast, the summer 

MCI score indicated ‘poor’ health and was the lowest score recorded at this site to date. This seasonal 

variation was probably due to the very low flows that occurred during the summer period. 

 Waimoku Stream 

The Waimoku Stream is a small ringplain stream with a source inside Egmont National Park in the Kaitake 

Ranges and flows in an east to west direction. There are two SEM sites situated on the stream in the upper 

and lower reaches. The results found by the 2017-2018 surveys are presented in Table 103 and Table 104, 

Appendix I. 

 Lucy’s Gully site (WMK000100) 

 Taxa richness and MCI 

Thirty-five surveys have been undertaken at this upper reach site in the Kaitake Ranges between December 

1999 and February 2017. These results are summarised in Table 45, together with the results from the 

current period, and illustrated in Figure 82. 

Table 45 Results of previous surveys performed in the Waimoku Stream at Lucy’s Gully, 
together with the 2017-2018 results 

Site code 

SEM data (1999 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2017 

Range Median Range Median Taxa no MCI Taxa no MCI 

WMK000100 35 22-38 31 121-141 131 29 128 33 125 

 

Figure 82 Numbers of taxa and MCI values in the Waimoku Stream at Lucy’s Gully 

A moderate range of richness (22 to 38 taxa) has been found, with a median richness of 31 taxa which is 

more representative of typical richness in the upper reaches of ringplain streams and rivers. During the 

2017-2018 period the spring (29 taxa) and summer (33 taxa) richness were very similar to the historical 

median richness. 
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MCI values also have had a moderate range (20 units) at this site, slightly wider than typical of a site in the 

upper reaches of a ringplain stream. The median value (131 units) however, has been typical of upper reach 

sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (128 units) and summer 2018 (125 units) 

scores were not significantly different from the historical median (Stark, 1998). This score categorised this 

site as having ’very good’ health generically (Table 3). The historical median score (131 units) placed this site 

in the ‘very good’ health category.  

 Predicted stream ‘health’ 

The Waimoku Stream site at Lucy’s Gully is within the Kaitake Ranges of the National Park boundary but at 
an altitude of 160 m asl and only 4 km from the coast. Relationships for ringplain streams developed 

between MCI and distance from the National Park boundary (Stark and Fowles, 2009) predict a MCI value of 

132 for this site. The historical site median (131 units) was only one unit less than the distance predictive 

value. The spring (128 units) and summer (125 units) scores were also not significantly different from the 

distance predictive value. The REC predicted MCI value (Leathwick, et al. 2009) was 128 units. The historical 

site median, sping and summer scores were not significantly different to the REC predictive score. 

 Temporal trends in data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 83). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 19 

years of SEM results (1999-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waimoku Stream at Lucy’s Gully. 

 

Figure 83 LOWESS trend plot of MCI data at the Lucy’s Gully site, 
Waimoku Stream for the full dataset with Mann-Kendall 

test for the full and ten-year dataset 

No significant trend in MCI scores has been found over the 19 year period at this pristine site within the 

National Park. The trendline range of scores (five units) has not been ecologically important and these MCI 

scores have continuously indicated ‘very good’ generic stream health (Table 3). 

The ten-year period also shows a weak negative trend that is not statistically or ecologically significant. 
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 Oakura Beach site (WMK000298) 

 Taxa richness and MCI 

Thirty-five surveys have been undertaken at this lower reach site at Oakura Beach in the Waimoku Stream 

between December 1999 and February 2017. These results are summarised in Table 46, together with the 

results from the current period, and illustrated in Figure 84. 

Table 46 Results of previous surveys performed in the Waimoku Stream at Oakura Beach 

together with 2017-2018 results 

Site code 

SEM data (1999 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WMK000298 35 10-29 21 75-105 92 18 101 18 94 

 

Figure 84 Numbers of taxa and MCI values in the Waimoku Stream at Oakura Beach 

A wide range of richness (10 to 29 taxa) has been found; wider than might be expected, with a median 

richness of 21 taxa which was more representative of typical richness in ringplain streams and rivers in the 

lower reaches. During the 2017-2018 period, spring (18 taxa) and summer (18 taxa) richness was three taxa 

less than the median taxa richness. 

MCI scores have had a relatively wide range (30 units) at this site, typical of sites in the lower reaches of 

ringplain streams. The spring 2017 (101 units) and summer 2018 (94 units) scores were not significantly 

different to the historical median, although the spring score was equal to the second highest score 

recorded at this site to date. The scores categorised this site as having ‘good’ (spring) and ‘fair’ (summer) 
health generically (Table 3). The historical median score categorised the site as having ‘fair’ health 
generically.  

 Predicted stream ‘health’ 

The Waimoku Stream at Oakura Beach site at an altitude of 1 m asl is only 4 km downstream of the 

National Park boundary. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009) predict a MCI value of 116 for this site. The historical site 

median (92 units) is a significant 24 units lower than the predictive distance value, due to the atypically 

short distance between the National Park boundary and the coast for a ringplain stream. The spring 2017 
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(101 units) and summer 2018 (94 units) scores were also significantly different to the distance predictive 

value. The REC predicted MCI value (Leathwick, et al. 2009) was 103 units. The historical site median was 

significantly lower than the REC predictive value but the spring and summer scores were not significantly 

different. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 85). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 19 

years of SEM results (1999-2018) and the most recent ten-years of results (2008-2018 from the site in the 

Waimoku Stream at Oakura Beach. 

 

Figure 85 LOWESS trend plot of MCI data at the Oakura Beach site, 

Waimoku Stream for the full dataset with Mann-Kendall 

test for the full and ten-year dataset 

An overall positive significant trend in MCI scores has been recorded during the 19 year monitoring period 

(FDR p < 0.01) indicating an improvement in macroinvertebrate health. The trendline range of scores (12 

units) has been ecologically important and has consistently indicated ‘fair’ generic stream health at this site 

in the lower reaches of the stream. 

The ten-year period also shows a positive trend, however this is neither ecologically or statistically 

significant. 

 Discussion 

Taxa richness were moderatey high at the upper site and moderate at the lower site.The sping survey 

indicated that the macroinvertebrate community at the upper site was in ‘very good’ health with the lower 
site was in ‘good’ health, while the summer survey indicated ‘very good’ and ‘fair’ health at these sites 

respectively. Macroinvertebrate health was typical for both sites. The MCI score fell in a downstream 

direction in spring and summer by 27 and 31 units respecitively, over a short stream distance of only 4.0 km 

downstream from the National Park boundary. This was a large decrease in condition for a relatively short 

distance and greater than what would be expected given the relatively intact upper catchment. This may be 

due to significant nutrient enrichment and/ or habitat degradation at the lower site. 
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The time trend analysis indicated no trends at the upper site which would be expected given its pristine 

nature. The lower site had a significant positive trend over the full dataset indicating that macroinvertebrate 

health had improved though improvements may have plateaued over the last ten-years. Increases in the 

amount of riparian fencing and planting of waterways in the catchment have probably contributed to this 

improvement. 

 Waingongoro River 

The Waingongoro River is a large ringplain river with a source inside Egmont National Park. The river flows 

approximately north to south and there are six SEM sites situated along the length of the river. The results 

of the 2017-2018 surveys are summarised in Table 105 and Table 106, Appendix I. 

 Site near National Park boundary (WGG000115) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this upper reach site, 700m downstream of the National Park 

boundary in the Waingongoro River, between October 1995 and February 2017. These results are 

summarised in Table 47, together with the results from the current period, and illustrated in Figure 86. 

Table 47 Results of previous surveys performed in the Waingongoro River 700m downstream of 

the National Park, together with 2017-2018 results 

Site code 

SEM data (1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WGG000115 44 23-40 31 122-144 132 26 135 27 134 

 

Figure 86 Numbers of taxa and MCI values in the Waingongoro River 700 m d/s National Park 

A relatively wide range of richness (23 to 40 taxa) has been found with a high median richness of 31 taxa, 

typical of richness in ringplain streams and rivers near the National Park boundary. During the 2017-2018 

period, spring (26 taxa) and summer (27 taxa) richness were slightly less than the historical median. 

MCI values have had a moderate range (22 units) at this site, typical of a National Park boundary site. The 

median value (132 units) has also been typical of upper reach sites elsewhere on the ringplain (TRC, 2017b). 

The spring 2017 (135 units) and summer 2018 (134 units) scores were not significantly different from the 
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historical median. The MCI scores categorised this site as having ‘very good’ health generically (Table 3). 

The historical median score (132 units) placed this site in the ‘very good’ category for generic health. 

 Predicted stream ‘health’ 

The Waingongoro River site near the National Park is 0.7 km downstream of the National Park boundary at 

an altitude of 540 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009) predict a MCI value of 132 for this site. The historical site 

median, spring and summer scores were not significantly different to the distance predictive value. The REC 

predicted MCI value (Leathwick, et al. 2009) was 131 units. The historical median, spring and summer and 

scores were also all not significantly different to this value. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 87). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waingongoro River near the National Park. 

 

Figure 87 LOWESS trend plot of MCI data at the site near the 

National Park, Waingongoro River 

A positive, non-significant trend has been found over the 23-year period. This has not been statistically 

significant, although previously (prior to 2008) there had been a statistically significant improvement over 

the earlier period (1995-2007). After 2007 there was some decline followed by some very recent 

improvement but the overall trendline range of scores (eight units) remains less than ecologically 

important. Throughout the period, the trend has indicated ‘very good’ generic river health. 

Congruent with the full dataset there was a non-significant postive trend in MCI scores over the most 

recent ten-year period after FDR, with an increase in the trendline from 2012 onwards. The trendline for the 

most recent ten-year period was indicative of ‘very good’ health. 
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 Opunake Road site (WGG000150) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Waingongoro River at this upper mid-reach site at 

Opunake Road (approximately 7km downstream of the National Park) between October 1995 and March 

2017. These results are summarised in Table 48, together with the results from the current period, and 

illustrated in Figure 88. 

Table 48 Results of previous surveys performed in the Waingongoro River at Opunake Road 

together with 2017-2018 results. 

Site code 

SEM data (1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WGG000150 44 22-39 27 119-139 129 25 130 24 124 

 

Figure 88 Numbers of taxa and MCI values in the Waingongoro River at Opunake Road 

A relatively wide range of richness (22 to 39 taxa) has been found; wider than might be expected, with a 

median richness of 27 taxa (more representative of typical richness in the upper mid reaches of ringplain 

streams and rivers). During the 2017-2018 period spring (25 taxa) and summer (24 taxa) richness were 

slightly lower than the historical median. 

MCI values have had a moderate range (20 units) at this site, typical of sites in the upper mid reaches of 

ringplain rivers. The median value (129 units) has been higher than typical of upper, mid reach sites 

elsewhere on the ringplain (TRC, 2017b). The spring 2017 (130 units) and summer 2018 (124 units) scores 

were not significantly lower than the median value (Stark, 1998). These scores categorised this site as 

having ‘very good’ (spring and summer) health generically (Table 3). The historical median score placed this 

site in the ‘very good’ category for generic health. 

 Predicted stream health 

The Waingongoro River at Opunake Road is 7.2km downstream of the National Park boundary at an 

altitude of 380 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict an MCI value of 110 for this sites. The historical 

site median, spring and summer scores were significantly higher (Stark, 1998). The REC predicted MCI value 
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(Leathwick, et al. 2009) was 124 units. The historical site median, spring and summer values were not 

significantly different from this value.  

 Temporal trends 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 89). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waingongoro River at Opunake Road. 

 

Figure 89 LOWESS trend plot of MCI data at the Opunake Road site, 

Waingongoro River 

A non-significant negative trend in MCI scores has occurred in the upper mid-reaches of the river (some 

seven km below the National Park). The trendline range of scores (13 units) has been of minor ecological 

importance over the 23 year period. Localised erosion had caused sediment deposition on the riverbed 

during 1999 with a subsequent five year decline in MCI scores. This decline ceased with a gradual 

improvement in MCI scores towards earlier levels over the latter twelve years. The erosion event was very 

localised and site specific, as corresponding biological and physiochemical monitoring data showed no 

significant trends at the nearest downstream site (Eltham Road). The trendline has again started to decline 

from 2012 onwards, possibly due to erosion again. The trendline range of scores have been consistently 

indicative of ‘very good’ generic river health. 

Congruent with the full dataset, there was a non-significant, but stronger, negative trend in MCI scores over 

the most recent ten-year period, with a decrease in the trendline from 2012 onwards. The trendline for the 

most recent ten-year period was indicative of ‘very good’ health. 

 Eltham Road site (WGG000500) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Waingongoro River at this mid-reach site at Eltham Road 

between October 1995 and March 2017. These results are summarised in Table 49, together with the results 

from the current period, and illustrated in Figure 90. 
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N = 46 

Kendall tau = -0.084 

p value = 0.409 

FDR p = 0.530 

N = 20 

Kendall tau = -0.253 

p value = 0.118 

FDR p = 0.460 
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Table 49 Results of previous surveys performed in the Waingongoro River at Eltham Road, together 

with 2017-2018 results. 

Site code 

SEM data (1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WGG000500 44 16 - 32 22 91-124 103 15 125 22 112 

 

Figure 90 Numbers of taxa and MCI values in the Waingongoro River at Eltham Road 

A wide range of richness (16 to 32 taxa) has been found with a median richness of 22 taxa, typical of 

richness in the mid reaches of ringplain streams and rivers. During the 2017-2018 period spring (15 taxa) 

richness was slightly lower and summer (22 taxa) richness the same as the historical median. 

MCI values have had a relatively wide range (33 units) at this site, more typical of sites in the mid reaches of 

ringplain rivers. The historical median value (103 units) has been typical of mid reach sites elsewhere on the 

ringplain (TRC, 2017b). The spring 2017 (125 units) scpre was significantly higher than the historic median 

and a new maximum score for the site by one unit while the summer 2018 (112 units) score was not 

significantly different to the historical median. These scores categorised this site as having ‘very good’ 
(spring) and ‘good’ (summer) health generically (Table 3). The historical median score (103 units) placed this 

site in the ‘good’ category for generic health. 

 Predicted stream ‘health’ 

The Waingongoro River site at Eltham Road is 23.0 km downstream of the National Park boundary at an 

altitude of 200 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict a MCI value of 97 for this site. The historical site 

median score was not significantly different to the distance predictive value and the spring and summer 

scores were both significantly higher (Stark, 1998). 

The median value for a ringplain river arising within the National Park at similar altitude (TRC, 2017b) was 

101 units. The historical site median score was not significantly different to the median value and the spring 

and summer scores were both significantly higher. The REC predicted MCI value (Leathwick, et al. 2009) was 

110 units. The historical median and summer scores were not significantly different to this value and the 

spring score was significantly higher. 
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 Temporal trends in 1995 to 2018 data 

A LOWESS trend plot with a moving average (tension 0.4) was produced (Figure 91). A non-parametric 

statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 years of 

SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waingongoro River at Eltham Road. 

 

Figure 91 LOWESS trend plot of MCI data at the Eltham Road site, 

Waingongoro River 

A significant positive temporal trend in MCI scores has been found over the 23-year period (FDR p< 0.01). 

This has been more pronounced since 2001 but scores plateaued for about three years before a more 

recent further improvement and another most recent plateau in scores. The trendline range of scores (10 

units) has been of marginal ecological importance over the 23 year period due to the recent plateau in 

scores. The trendline MCI scores wre indicative of ‘fair’ generic health prior to 2002 and since then have 

been in the ‘good’ category. 

Congruent with the full dataset, there was a non-significant, postive trend in MCI scores over the most 

recent ten-year period. The trendline for the most recent ten-year period was indicative of ‘good’ health. 

 Stuart Road site (WGG000665) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Waingongoro River at this mid-reach site at Stuart Road 

between October 1995 and Febuary, 2017. These results are summarised in Table 50, together with the 

results from the current period, and illustrated in Figure 92. 
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N = 46 

Kendall tau = 0.442 

p value < 0.001 

FDR p < 0.001 

N = 20 

Kendall tau = 0.141 

p value = 0.386 

FDR p = 0.630 
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Table 50 Results of previous surveys performed in the Waingongoro River at Stuart Road, 

together with spring 2017 and summer 2018 results 

Site code 

SEM data (1995 to Febuary 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WGG000665 44 14 - 30 20 77-111 96 19 101 15 89 

  

Figure 92 Numbers of taxa and MCI values in the Waingongoro River at Stuart Road 

A wide range of richness (14 to 30 taxa) has been found with a median richness of 20 taxa (more 

representative of typical richness in the mid reaches of ringplain streams and rivers). During the 2017-2018 

period spring (19 taxa) and summer (15 taxa) richness were very similar to the historical median (20 taxa). 

MCI values have had a moderately wide range (34 units) at this site, typical of sites in the mid reaches of 

ringplain rivers. The median value (96 units) has been lower than typical of mid reach sites elsewhere on the 

ringplain (TRC, 2017b). The spring 2017 (101 units) and summer 2018 (89 units) scores were not significantly 

different to the historical median. These scores categorised this site as having ‘good’ (spring) and ‘fair’ 
(summer) health generically (Table 3). The historical median score (96 units) placed this site in the ‘fair’ 
category for generic health. 

 Predicted stream ‘health’ 

The Waingongoro River site at Stuart Road is 29.6 km downstream of the National Park boundary at an 

altitude of 180 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict MCI value of 94 for this site. The historical site 

median, spring and summer survey scores were all not significantly different to the distance predictive value 

(Stark, 1998). The REC predicted MCI value (Leathwick, et al. 2009) was 102 units. The historical median and 

spring scores were not significantly different to the REC predictive value but the summer score was 

significantly lower (Stark, 1998). 

 Temporal trends in 1995 to 2018 data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 93). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waingongoro River at Stuart Road. 
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Figure 93 LOWESS trend plot of MCI data at the Stuart Road site, 

Waingongoro River 

A positive significant trend in MCI scores has been found over the 23 year period (FDR p = 0.01 

application). There has been an improvement in MCI scores since 2002 (coincident with summer diversion 

of the treated meatworks wastes discharge at Eltham from the river to land irrigation) and particularly most 

recently (since 2009) following the diversion of treated municipal Eltham wastewater out of the catchment 

(to the Hawera WWTP and ocean outfall). However, since 2013 scores have declined sharply. The trendline 

range of scores (12 units) has also been ecologically important over the 23 year period. The trendline has 

been indicative of ‘fair’ generic river health apart from a brief period where it was at ‘good’ generic health 
from 2011 to 2015. 

In constrast to the full dataset, there was a non-significant, negative trend in MCI scores over the most 

recent ten-year period, due to the decline in MCI scores since 2013. The trendline has been indicative of 

‘fair’ generic river health apart from a brief period where it was at ‘good’ generic health from 2011 to 2015. 

 SH45 site (WGG000895) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Waingongoro River at this lower reach site at SH45 

between October 1995 and Febuary, 2017. These results are summarised in Table 51, together with the 

results from the current period, and illustrated in Figure 94. 

Table 51 Results of previous surveys performed in the Waingongoro River at SH45, together with 

spring 2017 and summer 2018 results 

Site code 

SEM data (1995 to November 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WGG000895 44 13 - 25 20 73-106 95 24 93 23 91 
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N = 46 

Kendall tau = 0.290 

p value = 0.005 

FDR p = 0.010 

N = 20 

Kendall tau = -0.113 

p value = 0.485 

FDR p = 0.700 
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Figure 94 Numbers of taxa and MCI values in the Waingongoro River 150 m u/s of SH45 

A moderate range of richness (13 to 25 taxa) has been found with a median richness of 20 taxa (more 

representative of typical richness in the lower reaches of ringplain streams and rivers). During the 2017-

2018 period, spring (24 taxa) and summer (23 taxa) richness were similar to each and only slightly higher 

than the historical median (20 taxa).  

MCI values have had a wide range (33 units) at this site, more typical of sites in the lower reaches of 

ringplain streams and rivers. The median value (95 units) has been higher than typical of scores at lower 

reach sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (93 units) and summer (91 units) 

scores were not significantly different to the historical median. These scores categorised this site as having 

‘fair’ health (spring and summer) generically (Table 3). The historical median score (95 units) placed this site 

in the ‘fair’ category for generic health. 

 Predicted stream ‘health’ 

The Waingongoro River site at SH45 is 63.0 km downstream of the National Park boundary at an altitude of 

40 m asl. Relationships for ringplain streams developed between MCI and distance from the National Park 

boundary (Stark and Fowles, 2009), predict MCI values of 85 for this site. The historical site median, spring 

and summers scores were not significantly different from the distance predictive value (Stark, 1998). The 

REC predicted MCI value (Leathwick, et al. 2009) was 92 units. Again, the historical, spring and summer 

scores were not significantly different to this value (Stark, 1998). 

 Temporal trends in 1995 to 2018 data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 95). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waingongoro River at SH45.  
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Figure 95 LOWESS trend plot of MCI data for the SH45 site, 

Waingongoro River 

A very small, positive trend in MCI scores has been found over the 23-year period. A general plateauing in 

the trend has occurred since 2005. The narrow trendline range (five units) of scores has not been 

ecologically important. The range of trendline scores have consistently indicated ‘fair’ generic river health 
throughout the period. 

In constrast to the full dataset, there was a non-significant, negative trend in MCI scores over the most 

recent ten-year period, with a small increase from 2008 to 2014 followed by a slightly larger decrease in 

MCI scores. The trendline has been indicative of ‘fair’ generic river health over the most recent ten-year 

period. 

 Ohawe Beach site (WGG000995) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Waingongoro River at this lower reach site at Ohawe Beach 

between October 1995 and February 2017. These results are summarised in Table 52, together with the 

results from the current period, and illustrated in Figure 96. 

Table 52 Results of previous surveys performed in the Waingongoro River at the Ohawe Beach  

site, together with spring 2017 and summer 2018 results 
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Site code 

SEM data (1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WGG000995 44 12 - 25 18 69-100 91 16 80 22 89 

N = 46 

Kendall tau = 0.039 

p value = 0.705 

FDR p = 0.790 

N = 20 

Kendall tau = -0.191 

p value = 0.239 

FDR p = 0.570 
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Figure 96 Numbers of taxa and MCI values in the Waingongoro River at the Ohawe Beach site 

A wide range of richness (12 to 25 taxa) has been found, with a median richness of 18 taxa. During the 

2017-2018 period, spring (16 taxa) and summer (22 taxa) richness were six taxa apart with the spring 

richness sligntly lower than the historical richness while the summer richness was slightly higher. 

MCI values have had a relatively wide range (31 units) at this site, typical of sites in the lower reaches of 

ringplain streams and rivers. The median value (91 units) has been more typical of scores at lower reach 

sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (80 units) score was significantly lower than 

the historic median but the summer 2018 (89 units) score was very similar. These scores categorised this 

site as having ‘fair’ health generically in spring and summer (Table 3). The historical median score (91 units) 

placed this site in the ‘fair’ category for generic health. 

 Predicted stream ‘health’ 

The Waingongoro River at the Ohawe Beach site is 66.6km downstream of the National Park boundary at 

an altitude of 5 m asl. Relationships for ringplain streams and rivers developed between MCI and distance 

from the National Park boundary (Stark and Fowles, 2009), predict a MCI value of and 85 for this site. The 

historical, spring 2017 and summer 2018 scores were not significantly different to predictive value (Stark, 

1998). The REC predicted MCI value (Leathwick, et al. 2009) was 95 units. The historical and summer scores 

were not significantly different to this value but the spring score was significantly lower (Stark, 1998). 

 Temporal trends in 1995 to 2018 data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 97). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waingongoro River at Ohawe Beach. 
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Figure 97 LOWESS trend plot of MCI data at the Ohawe Beach site, 

Waingongoro River 

There was a non-significant positive trend of MCI scores over the 23-year period (p < 0.05 after FDR 

application). There has been a marked improvement of MCI scores since 2001, which plateaued between 

2006 and 2009, with a recent more gradual improvement. The trendline range of scores (11 units) has been 

ecologically important, mainly due to the influence of a series of low scores (<81 MCI units) between 1998 

and 2001 and the elevation in scores subsequent to diversion of major mid-catchment point source 

discharges out of the river, particularly since 2009. Trendline scores were consistently indicative of ‘fair’ 
generic river health. 

In constrast to the full dataset, there was a non-significant, negative trend in MCI scores over the most 

recent ten-year period. Before FDR application, the negative trend was significant. This was due to a sharp 

decrease after 2014. The trendline was still indicative of ‘fair’ generic river health but is heading towards 

‘poor’ health. 

 Discussion 

Taxa richness varied among sites and seasonally but no real trend was apparent between sites or between 

spring and summer. 

The surveys indicated that the macroinvertebrate community at the upper two sites were in ‘very good’ 
health, the middle two sites were in ‘good’ to ‘fair’ health, and the bottom two sites were in ‘fair’ health. The 

MCI scores fell in a downstream direction between the upper site and the furthest downstream lower 

reaches site by 55 units in spring and 45 units in summer, over a river distance of 65.9 km. These seasonal 

falls in MCI scores were typical and always occurred to varying extents. 

The time trend analysis indicated no significant trends at the upper two sites which would be expected 

given there relatively pristine nature. The middle two sites had significant positive trends over the full 

dataset indicating improvements in macroinvertebrate health but these improvements may have plateaued 

over the last ten-years. The lowest two sites had no significant trends though the lowest site had a 

significant negative trend before FDR application for the most recent ten-year period. Increases in the 

amount of riparian fencing and planting of waterways in the catchment as well as the removal of the Eltham 
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wastewater discharge (lower middle site) have probably contributed to improvements in macroinvertebrate 

health in the middle catchment sites. 

 Waiokura Stream 

Two sites in this small, intensively dairy-farmed, ringplain seepage-sourced stream, were included in the 

SEM programme in recognition of a long-term collaborative study of the effects of best-practice dairy-

farming initiatives being evaluated in five dairying catchments throughout the country (Wilcock et al, 2009). 

Fonterra, Kapuni lactose factory also irrigates wastewater to land in the mid reaches of this catchment. One 

site is located upstream of the irrigation area (in mid-catchment) and the other site approximately ten km 

further downstream toward the lower reaches of the stream. Some consent monitoring data have been 

collected from the upper site since 2003 whereas the downstream site was established for biological 

temporal trend purposes in the 2008-2009 period to provide an additional monitoring component of the 

collaborative study. 

The results of spring and summer (2017-2018) surveys are summarised in Table 107 and Table 108, 

Appendix I. 

 Skeet Road site (WKR000500) 

 Taxa richness and MCI 

Twenty-five surveys have been undertaken, between 2003 and February 2017, at this mid-reach, partially 

shaded site in the Waiokura Stream, draining open developed farmland upstream of the Fonterra, Kapuni 

wastewater irrigation area. These results are summarised in Table 53, together with the results from the 

current period, and illustrated in Figure 98. 

Table 53 Results of previous surveys performed in the Waiokura Stream at Skeet Road, 

together with 2017-2018 results 

Site code 

SEM data (2003 to Febuary 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WKR000500 25 18 - 29 23 88-114 99 19 101 23 110 

 

Figure 98 Numbers of taxa and MCI values in the Waiokura Stream at Skeet Road 
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A relatively narrow range of richness (18 to 29 taxa) has been found to date with a median richness of 23 

taxa more typical of richness in the mid reaches of ringplain streams rising outside the National park 

boundary. During the 2017-2018 period spring (19 taxa) and summer (23 taxa) richness were similar to the 

historical median of 23 taxa. 

MCI values have had a moderate range (26 units) at this site, more typical of mid reach sites on the 

ringplain, although the monitoring period has been relatively short to date. The historical median value (99 

units) has been typical of mid-reach sites in streams rising outside the National Park elsewhere on the 

ringplain (TRC, 2017b). The spring 2017 (101 units) score was not significantly different to the historical 

median and the summer 2018 (110 units) scores was significantly higher than the historical median (Stark, 

1998). The scores categorised this site as having ‘good’ (spring and summer) health generically (Table 3). 

The historical median score (99 units) placed this site in the ‘fair’ category for generic health. 

 Predicted stream ‘health’ 

The Waiokura Stream rises below the National Park boundary and the site at Skeet Road is in the mid-

reaches at an altitude of 150m asl. The REC predicted MCI value (Leathwick, et al. 2009) was 97 units. The 

summer score was significantly higher, while the spring score and historical median were not significantly 

higher than the predictive value (Stark, 1998). 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 99). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 15 

years of SEM results (2003-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waiokura Stream at the site on Skeet Road. 

 

Figure 99 LOWESS trend plot of MCI data in the Waiokura Stream 

at the Skeet Road site for the full dataset with Mann-

Kendall test for the full and ten-year dataset 

This site shows a statisitically significant positive trend (FDR p < 0.01). Since 2009, there has been relatively 

strong temporal improvement in MCI scores at this site, with a minor decrease since 2014. The trendline 

range of MCI scores (11 units) has bordered on ecological importance. Increases in scores may have been 

related to improvements in farming practices and/or wastes disposal in the rural catchment between the 
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stream’s seepage sources (below the National Park) and mid reaches at Skeet Road, although the shorter 
duration and less frequent initial monitoring must be noted. 

Trendline MCI scores have been indicative of ‘fair’ generic stream health for the first eight years of the 

period improving to the ‘good’ health category over the most recent seven years. 

The ten-year period shows a positive trend, congruent with the full dataset, however this trend was not 

statistically significant. 

 Manaia golf course site (WKR000700) 

 Taxa richness and MCI 

Twenty surveys have been undertaken at this more recently established lower reach site in the Waiokura 

Stream at Manaia between 2007 and February 2017. These results are summarised in Table 54 together 

with the results from the current period, and illustrated in Figure 100.  

Table 54 Results of previous surveys performed at Waiokura Stream at Manaia golf course, 

together with 2017-2018 results 

Site code 

SEM data (2007 to Febuary 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WKR000700 20 16-27 23 92-109 98 17 105 17 104 

 

 

Figure 100 Numbers of taxa and MCI values in the Waiokura Stream at Manaia Golf course 

A moderate range of richness (16 to 27 taxa) has been found, with a median richness of 23 taxa (more 

representative of typical richness for the lower reaches of ringplain streams rising outside the National Park 

boundary). During the 2017-2018 period spring (17 taxa) and summer (17 taxa) richness were the same but 

six taxa few than the median richness.  

MCI values have had a narrow range (17 units) at this site partly due to the short duration of the monitoring 

period to date. The median value (98 units) has been slightly higher than typical of similar lower reach sites 

elsewhere on the ringplain (TRC, 2017b). The spring 2017 (105 units) and summer 2018 (104 units) scores 

were not significantly different to the historical median score. These scores categorised this site as having 
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‘good’ (spring and summer) health generically (Table 3). The historical median score (98 units) placed this 

site in the ‘fair’ category for generic health. 

 Predicted stream ‘health’ 

The Waiokura Stream rises below the National Park boundary and the site at the Manaia golf course is in 

the lower reaches at an altitude of 70 m asl. The REC predicted MCI value for this site (Leathwick, et al. 

2009) was 95 units. The historical median, spring and summer scores were not significantly different from 

the REC predictive value. 

 Temporal trends 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 101). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was performed on the full 

11 years of SEM data (2007-2018) and the most recent ten-years of SEM results (2008-2018) from the site in 

the Waiokura Stream at Manaia golf course.  

 

Figure 101 LOWESS trend plot of MCI data in the Waiokura Stream 

for the Manaia golf course for the full dataset with 

Mann-Kendall test for the full and ten-year dataset 

A positive, non-significant trend of improvement in MCI scores since 2009 to that found at the upstream 

site (at Skeet Road) was identified at this site at the Manaia golf course (although more stable since 2010). 

The relatively narrow range of scores (nine units) has no ecological importance to date.  

The trendline range indicated ‘fair’ generic stream health for two years of the monitoring period, improved 

to ‘good’ stream health for about three years before returning to ‘fair’ stream health most recently. 

The ten-year period had a positive trend. As with the full dataset, this was neither statistically or ecologically 

significant. 

 Discussion 

Taxa richness for both surveys were moderate at both sites and within previous recorded ranges.  

The spring survey indicated that the macroinvertebrate community at both sites were in ‘good’ health and 
in typical condition. The summer survey indicated that both macroinvertebrate communities were in ‘good’ 
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health and in better than typical condition at the upper site, while the lower site was similar to normal. The 

MCI score increased by three units in spring and decreased by six units in summer in a downstream 

direction over the 9.7 km reach, between the more open farmland mid-reach site (Skeet Road) and the 

lower reach Manaia golf course site. This was despite some improvement in habitat provided by patches of 

riparian vegetation cover through the golf course.  

The time trend analysis indicated a significant positive trend after FDR adjustment at the upper site over the 

full period. In contrast, the lower site had a weak positive trend. This result may be influenced by the shorter 

monitoring period at the lower site. There were no significant trends at either site over the most recent ten-

year period.  

 Waiongana Stream  

The Waiongana Stream has a source within Egmont National Park and flows in an easterly direction with a 

mouth just east of Bell Block. There are two sites on the stream used for SEM surveys. The results for the 

2017-2018 survey sare presented in Table 109 and Table 110, Appendix I. 

 State Highway 3a site (WGA000260) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken at this mid reach site in the Waiongana Stream between October 

1995 and February 2017. These results are summarised in Table 55, together with the results from the 

current period, and illustrated in Figure 102. 

Table 55 Results of previous surveys performed in the Waiongana Stream at SH3A together with 

the 2017-2018 results 

Site code 

SEM data (1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WGA000260 43 9-30 24 82-112 97 20 102 31 94 

 

 

Figure 102 Numbers of taxa and MCI values in the Waiongana Stream at State Highway 3A 
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A wide range of richness (9 to 30 taxa) has been found; with a median richness of 24 taxa (more 

representative of typical richness in the mid-reaches of ringplain streams and rivers. During the 2017-2018 

period, the spring (20 taxa) richness was similar to the historical median, while the summer (31 taxa) 

richness was a substantial seven taxa higher than the median, and was the highest richness recorded at this 

site to date.  

MCI values have also had a relatively wide range (30 units) at this site, relatively typical of a site in the mid 

reaches of a ringplain stream. The median value (97 units) also has been typical of mid-reach sites 

elsewhere on the ringplain (TRC, 2017b). The summer 2017 (94 units) survey was not significantly different 

to the historical median. The score categorised this site as having ‘fair’ (summer) health generically  

(Table 3). The historical median score (97 units) placed this site in the ‘fair’ category. 

 Predicted stream ‘health’ 

The Waiongana Stream site at SH3a is 16.1 km downstream of the National Park boundary at an altitude of 

140 m asl. Relationships for ringplain streams developed between MCI and distance from the National Park 

boundary (Stark and Fowles, 2009) predict a MCI value of 100 for this site. The historical site median  

(97 units), spring (102) and summer scores (94 units) were not significantly different from this value. The 

REC predicted MCI val units) ue (Leathwick, et al. 2009) was 99 units. The historical site median, srping and 

summer scores were also not significantly different to this value. 

 Temporal trends in 1995 to 2018 data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 103). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was performed on 23 years 

of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waiongana Stream at SH3A. 

 

Figure 103 LOWESS trend plot of MCI data at the SH3A site 

There has been a non-significant positive trend in the MCI scores with a steady improvement in scores 

between 2001 and 2004 followed by a decline in scores until 2008, and another steady increase until 2012 

where subsequently another gradual decline is evident. This site’s trendline had a range of eight units 

indicative of marginal ecologically important variability over the period. Overall, the trendline was indicative 
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of ‘fair’ generic stream health for the majority of the period, improving toward ‘good’ ‘health’ briefly in 2011 
and 2012. 

There was a non-significant positive trend in MCI scores over the most recent ten-year period, congruent 

with the full dataset, with a decline in the trendline from 2012 onwards. The trendline for the most recent 

ten-year period was indicative of ‘fair’ health. 

 Devon Road site (WGA000450) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken at this lower reach site at SH45 in the Waiongana Stream between 

October 1995 and February 2017. These results are summarised in Table 56, together with the results from 

the current period, and illustrated in Figure 104.  

Table 56 Results of previous surveys performed in the Waiongana Stream at Devon Road together with 

spring 2017 and summer 2018 results 

Site code 

SEM data (1995 to February 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WGA000450 44 12-29 22 72-102 90 18 86 20 87 

 

Figure 104 Numbers of taxa and MCI values in the Waiongana Stream at Devon Road 

A wide range of richness (12 to 29 taxa) has been found with a median richness of 22 taxa, more 

representative of typical richness in ringplain streams and rivers in the lower reaches. During the 2017-2018 

period, spring (18 taxa) richness was typical and summer (20 taxa) richneses were similar to the historic 

median. 

MCI scores have had a relatively wide range (30 units) at this site typical of sites in the lower reaches of 

ringplain streams. The median value (90 units) also has been typical of lower reach sites elsewhere on the 

ringplain (TRC, 2017b), with the spring 2017 (86 units) and summer 2018 (87 units) scores were typical for 

the site. These scores categorized this site as having ‘fair’ (spring and summer) health (Table 3). The 

historical median score (90 units) placed this site in the ‘fair’ category for generic health. 
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 Predicted stream ‘health’ 

The Waiongana Stream at Devon Road is 31.2 km downstream of the National Park boundary at an altitude 

of 20 m asl. Relationships for ringplain streams developed between MCI and distance from the National 

Park boundary (Stark and Fowles, 2009) predict MCI values of 93 for this site. The historical site median, 

spring and summer scores were not significantly different from this value. The REC predicted MCI value 

(Leathwick, et al. 2009) was 88 units. The historical site median, spring and summer scores were also not 

significantly different to this value. 

 Temporal trends in 1995 to 2018 data 

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 105). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waiongana Stream at Devon Road. 

 

Figure 105 LOWESS trend plot of MCI data at the Devon Road site 

MCI scores at this site have shown a statistically significant (FDR p =0.01) improvement over the period, 

despite little change since 2003. The trendline has varied over an ecologically important range of 19 units. 

Improvement has been coincident with a reduction in consented NPDC water abstraction and tighter 

control of an upstream piggery’s waste loadings into the stream. This trend of improvement in stream 

‘health’ at this site is much more pronounced than the trend at the site some 15 km upstream, indicating 
that activities in the catchment between these two sites have had a significant influence on the bottom site. 

Overall, the trendline has indicated significant improvement in generic stream ‘health’ from consistently 
‘poor’ prior to 2000 to ‘fair’ where it has remained over the last 17 years. 

There was a non-significant negative trend in MCI scores over the most recent ten-year period, in contrast 

with the full dataset with a decline in the trendline from 2011 onwards. There was a significant decline prior 

to FDR application. The trendline for the most recent ten-year period was indicative of ‘fair’ health. 

 Discussion 

Taxa richness for both sites increased from spring to summer. The surveys indicated that the mid-reach 

(SH3a) site was in ‘good’ to ‘fair’ health while the lower reach (Devon Road) was in ‘fair’ health. MCI scores 
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typically decreased in a downstream for both spring (a significant 16 units) and summer surveys, over a 

stream distance of 15.1 km downstream from the National Park boundary. The decrease in score was 

proably attributable to diffuse and point source discharges that have caused nutrient enrichment. 

The time trend analysis indicated a significant positive trend after FDR adjustment at the lower site over the 

entire montirong period but interestingly there was a significant negative trend for the site prior to FDR 

adjustment over the most recent 10-year period indicating a more recent decline in macroinvertebrate 

health.  

 Waitara River 

The Waitara River is Taranaki’s largest river with significant catchment areas in both the eastern hill country 
and on the eastern side of the Taranaki ringplain. Two SEM sites are situated on the mainstem of the 

Waitara River. Results found by the 2017-2018 surveys are presented in Table 111 and Table 112, 

Appendix I. 

 Autawa Road site (WTR000540) 

 Taxa richness and MCI 

This is the third set of surveys at this recently established middle reach site in the Waitara River where 

surveys have been carried out between October 2015 and March 2017. These results are summarised in 

Table 57 and illustrated in Figure 106. 

Table 57 Results of the spring 2017-2018 surveys performed in the Waitara River at Autawa Road  

Site code 

SEM data (2015 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WTR000540 4 19-26 26 95-102 99 21 110 19 97 

 

Figure 106 Numbers of taxa and MCI values in the Waitara River at Autawa Road 

Slight variation in taxa richness (seven taxa) has been found with a median richness of 26 taxa. A moderate 

richness of 21 taxa was recorded for the spring survey with a lower but still moderate taxa richness of 19 

taxa recorded for the summer survey. 
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MCI values have had a narrow range (seven MCI units) at this site suggesting little seasonal variation. The 

median value (99 units) was slightly higher than typical lower reach sites elsewhere although lower reach 

sites in large hill country rivers tended to have had lower MCI values (TRC, 2017b). The spring 2017 score 

(110 units) was significantly higher than the median score and was the highest score recorded to date at 

this site, while the summer 2018 score (97 units) was not significantly different from the historical median. 

These scores categorised this site as having ‘good’ health generically (Table 3) in spring and ‘fair’ health in 
summer. 

 Predicted stream ‘health’ 

The Waitara River site at Autawa Road, at an altitude of 100 m asl, is in the middle reaches the river draining 

a catchment comprised of eastern hill country. The REC predicted MCI value (Leathwick, et al. 2009) was 110 

units. The historical median and summer score, were significantly lower than this value. The spring score 

was equal to this value. 

 Temporal trends 

There is insufficient data to perform a time trend analysis for the site. 

 Mamaku Road site (WTR000850) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken at this lower reach site in the Waitara River between November 

1995 and March 2017. These results are summarised in Table 58, together with the results from the current 

period, and illustrated in Figure 107. 

Table 58 Results of previous surveys performed in the Waitara River at Mamaku Road together 

with spring 2017-2018 results 

Site code 

SEM data (1995 to March 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WTR000850 43 9-32 18 64-107 86 8 83 11 64 

  

Figure 107 Numbers of taxa and MCI values in the Waitara River upstream of Methanex 

at Mamaku Road 
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A very wide range of richness (9 to 32 taxa) has been found with a moderate median richness of 18 taxa 

(more representative of typical richness in the lower reaches of streams and rivers (TRC, 2017b)). During the 

2017-2018 period, spring and summer richness (8 and 11 taxa respectively) were lower than this median 

richness, with the spring richness being the lowest richness recorded at this site to date. 

MCI values have had a very wide range (43 units) at this site which has not been unusual for sites in the 

lower reaches of large rivers. The historical median value (86 units) has also been typical of lower reach sites 

elsewhere although lower reach sites in large hill country rivers tended to have had lower MCI values (TRC, 

2017b). The spring 2017 (83 units) score was not significantly different to the historical median, while the 

summer 2018 (64 units) score was significantly lower than this historical median and was equal to the 

lowest MCI score recorded at this site to date (Stark, 1998). These scores categorised this site as having ‘fair’ 
(spring) and ‘poor’ (summer) health generically (Table 3). The historical median score (86 units) placed this 

site in the ‘fair’ category. 

 Predicted stream ‘health’ 

The Waitara River site at Mamaku Road, at an altitude of 15 m asl, is in the lower reaches of a river draining 

a catchment comprised of both hill country and ringplain sub-catchments. The REC predicted MCI value 

(Leathwick, et al. 2009) was 98 units. The historical site median, spring and summer scores were significantly 

lower than this value (by 12, 15 and 34 units respectively). 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) was produced (Figure 108). A non-parametric 

statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 22 years of 

SEM results (1996-2018) and the most recent ten-years of results (2008-2018) from the site in the Waitara 

River at Mamaku Road. 

 

Figure 108 LOWESS trend plot of MCI data for the Mamaku Road 

site, Waitara River 

There was a non-significant positive trend for the 22-year period. The trendline range (17 units) has been 

ecologically important over the period. The trendline has been indicative of a general improvement from 

‘poor’ (in the first few years) to ‘fair’ generic river health. 
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There was a non-significant negative trend in MCI scores over the most recent ten-year period, in contrast 

with the full dataset, with a decline in the trendline from 2011 onwards. The trendline for the most recent 

ten-year period was indicative of ‘fair’ health. 

 Discussion 

Taxa richness for the upper site was moderate but the lower site had unusally low richness for both spring 

and summer surveys. The spring survey richness of eight taxa was the lowest recorded taxa richness to date 

while the taxa richness of 11 taxa for the summer survey was the third lowest richness to date.  

Coincident with the low summer taxa richness, but not the lower spring taxa richness, was the summer MCI 

score which was the equal lowest recorded to date for the site and indicated ‘poor’ health. There is no 
obvious reason for the low taxa richness or summer MCI score. The upper site in contrast had a new record 

high MCI score for spring and a typical summer score indicating ‘good’ to ‘fair’ health. There were large 
downstream deterioations in macroinvertebrate health, 46 MCI units in spring and 33 MCI units in summer. 

The decrease in score was proably attributable to diffuse and point source discharges that have caused 

nutrient enrichment though the low taxa richness at the bottom site could indicate some sort of toxic 

discharge negatively affecting the macroinvertebrate community there. 

The time trend analysis found no significant trends over the full or ten-year datasets and it appears that 

there has been no significant change in macroinvertebrate community health.  

 Waiwhakaiho River 

The Waiwhakaiho River has a source inside Egmont National Park and flows in an easterly direction with its 

mouth situated in the city of New Plymouth. An additional site was established in the upper reaches of the 

Waiwhakaiho River for the 2002-2003 SEM programme, to complement the three sites in the central to 

lower reaches of this large ringplain river, in recognition of its importance as a water resource and 

particularly its proximity to New Plymouth city. The site was established a short distance inside the National 

Park boundary at an elevation of 460 m asl. The results from the 2017-2018 surveys are presented in  

Table 113 and Table 114, Appendix I. 

 National Park site (WKH000100) 

 Taxa richness and MCI 

Twenty-nine surveys have previously been undertaken at this upper reach site just inside the National Park 

boundary in the Waiwhakaiho River between November 2002 and February 2017. These results are 

summarised in Table 59, together with the result from the current period, and illustrated in Figure 109. 

Table 59 Results of previous surveys performed in the Waiwhakaiho River at National Park 

together with the 2017-2018 results 

Site code 

SEM data (2002 to Febuary 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WKH000100 29 4-29 19 115-147 130 17 131 18 132 
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Figure 109 Numbers of taxa and MCI values in the Waiwhakaiho River at Egmont National Park 

A wide range of richness (4 to 29 taxa) has been found, wider than might be expected due to headwater 

erosion effects over the 2008-2009 period with a median richness of 19 taxa, much lower than typical 

richness [e.g. median of 28 taxa and maximum of 40 taxa] in ringplain streams and rivers near the National 

Park boundary (TRC, 2017b). During the 2017-2018 period spring (17 taxa) and summer (18 taxa) richness 

were similar to the median richness.  

MCI values have had a wider range (32 units) at this site than typical of a National Park boundary site, due 

in part to an atypically very high value in 2008 following a marked drop in richness and low values after the 

2008-2009 headwater erosion period. The spring 2017 (131 units) and summer 2018 (132 units) scores were 

not significantly different to the historical median and categorised this site as having ‘very good’ (spring 
and summer) health generically. The historical median score (130 units) placed this site in the ‘very good’ 
category for health. 

 Predicted stream ‘health’ 

The Waiwhakaiho River site at the National Park is just inside the National Park boundary at an altitude of 

460 m asl. Relationships for ringplain streams developed between MCI and distance from the National Park 

boundary (Stark and Fowles, 2009) predict a MCI value of 132 for this site. The historical site median (130 

units), spring (131 units) and summer survey (132) scores were not significantly different to the distance 

predictive value. The REC predicted MCI value (Leathwick, et al. 2009) was 137 units. Again, the historical 

site median, spring and summer scores were not significantly different to this value. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 110). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 15 

years of SEM results (2002-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waiwhakaiho River at the National Park. 
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Figure 110 LOWESS trend plot of MCI data at the National Park site 

No significant temporal trend in MCI scores has been found over the 15-year monitoring period at this site 

within the National Park. The trendline has a range of only six units have consistently indicated ‘very good’ 
generic river health over the period. 

There was a non-significant postive trend in MCI scores over the most recent ten-year period, congruent 

with the full dataset. The trendline for the most recent ten-year period was indicative of ‘very good’ health. 

 Egmont Village site (WKH000500) 

 Taxa richness and MCI 

Forty-three surveys have been undertaken in the Waiwhakaiho River at this mid-reach site at SH 3, Egmont 

Village (above the Mangorei Power Scheme) between October 1995 and February 2017. These results are 

summarised in Table 60, together with the results from the current period, and illustrated in Figure 111. 

Table 60 Results of previous surveys performed in the Waiwhakaiho River at Egmont Village 

together with the 2017-2018 results 

Site code 

SEM data (1995 to Febuary 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WKH000500 43 14-32 23 87-125 111 17 114 19 98 

WKH000100

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year

110

115

120

125

130

135

140

145

150

M
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e

N = 31 

Kendall tau = 0.157 

p level = 0.214 

FDR p = 0.280 

 

N = 19 

Kendall tau = 0.090 

p level = 0.591 

FDR p = 0.750 
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Figure 111 Numbers of taxa and MCI values in the Waiwhakaiho River at Egmont Village 

A wide range of richness (14 to 32 taxa) has been found; wider than might be expected, with a median 

richness of 23 taxa (more representative of typical richness in the mid reaches of ringplain streams and 

rivers (TRC, 2017b)). During the 2017-2018 period the spring (17 taxa) and summer (19 taxa) surveys had 

moderate richness and was up to six taxa lower than the median taxa number.  

MCI values have had a slightly wider range (388 units) at this site than typical of sites in the mid reaches of 

ringplain rivers but the median value (111 units) has been relatively typical of mid reach sites elsewhere on 

the ringplain. The spring 2017 (114 units) score was similar to the historical median, while the summer 2018 

(98 units) score was significantly lower than the historical median. The scores categorised this site as having 

‘good’ (spring) and ‘fair’ (summer) health generically. The historical median score (110 units) placed this site 

in the ‘good’ category for generic health. 

 Predicted stream ‘health’ 

The Waiwhakaiho River site at Egmont Village is 10.6 km downstream of the National Park boundary at an 

altitude of 175 m asl. Relationships for ringplain streams developed between MCI and distance from the 

National Park boundary (Stark and Fowles, 2009), predict a MCI value of 105 for this site. The historical site 

median (111), spring (114 units) and summer (98) scores were not significantly different to the distance 

predictive value. The REC predicted MCI value (Leathwick, et al. 2009) was 115 units. The historical site 

median and spring score were not significantly different to this value but the summer score was 

significantly lower. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 112). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waiwhakaiho River at Egmont Village. 
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Figure 112 LOWESS trend plot of MCI data at the Egmont Village site 

A highly significant positive trend in MCI scores (FDR p < 0.01) has been found during the 23-year period 

indicating an overall improvement in macroinvertebrate health at the site. After some initial deterioration in 

scores, there has been a steady improvement since 1999. While the individual scores were indicative of 

‘good’ to ‘fair’ generic river health over the first five years, the trendline had a range of 13 units which 

indicated that macroinvertebrate health has consistently remained ‘good’. 

There was a non-significant postive trend in MCI scores over the most recent ten-year period with a slight 

decline in the trendline evident from 2014 onwards. The trendline for the most recent ten-year period was 

indicative of ‘good’ health. 

 Constance Street site (WKH000920) 

 Taxa richness and MCI 

Forty-four surveys have been undertaken in the Waiwhakaiho River at this lower reach site at Constance 

Street, New Plymouth (below the Mangorei Power Scheme) between 1995 and February 2017. These results 

are summarised in Table 61, together with the results from the current period, and illustrated in Figure 113. 

Table 61 Results of previous surveys performed in the Waiwhakaiho River at Constance Street, 

New Plymouth, together with 2017-2018 results 

Site code 

SEM data (1995 to Febuary 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WKH000920 44 12-29 20 71-110 94 16 106 13 71 

WKH000500

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year

85

90

95

100

105

110

115

120

125

130

M
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e

N = 45 

Kendall tau = 0.346 

p level = 0.001 

FDR p < 0.001 

 

N = 19 

Kendall tau = 0.083 

p level = 0.619 

FDR p = 0.770 
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Figure 113 Numbers of taxa and MCI values in the Waiwhakaiho River at Constance Street  

A wide range of richness (12 to 29 taxa) has been found with a median richness of 20 taxa (more 

representative of typical richness in the lower reaches of ringplain streams and rivers (TRC, 2017b)). During 

the 2017-2018 period, spring (16 taxa) and summer (13 taxa) richness were four and seven taxa lower than 

the median richness respectively. 

MCI values have had a wide range (39 units) at this site. The median value (94 units) has been relatively 

typical of scores at lower reach sites elsewhere on the ringplain (TRC, 2017b). The spring 2017 (106 units) 

score was significantly higher than the historical median, while the summer 2018 (71 units) score was 

significantly lower than the historical median and was equal to the lowest score recorded at this site to 

date. There was a large decrease of 33 units between spring and summer, suggesting a rapid deterioattion 

in water quality between the two sampling dates. The MCI scores categorised this site as having ‘good’ 
(spring) and ‘poor’ (summer) health generically (Table 3). The historical median score (94 units) placed this 

site in the ‘fair’ category.  

 Predicted stream ‘health’ 

The Waiwhakaiho River site at Constance Street, New Plymouth is 26.6 km downstream of the National Park 

boundary at an altitude of 20 m asl. Relationships for ringplain streams developed between MCI and 

distance from the National Park boundary (Stark and Fowles, 2009), predict a MCI value of 95 for this site. 

The historical site median (94) was not significantly different to the distance predictive value (Stark, 1998), 

while the spring score was signifcantly higher and the summer score was significantly lower. The REC 

predicted MCI value (Leathwick, et al. 2009) was 97 units. The historical site median and spring scores were 

not significantly different to this value, while the summer score was signifcnatly lower. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 114). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 23 

years of SEM results (1995-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waiwhakaiho River at Constance Street.  
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Figure 114 LOWESS trend plot of MCI data at the Constance Street site 

The overall trend in MCI scores has not been statistically significant for the period, due mainly to some 

decline and subsequent recovery in scores after 2005 and again since 2012. The trendline had a range of 11 

units which indicates variability of some ecological importance. The trendline range indicated ‘fair’ generic 
river health for the entire period. The trend line was improving toward ‘good’ health (after a small increase 
in summer residual flow releases by the TrustPower Mangorei HEP scheme) from 1995-2003 but 

subsequently decreased with no overall improvement in health over the monitored period. 

In constrast to the full dataset there was a non-significant negative trend in MCI scores over the most 

recent ten-year period with a decline in the trendline evident from 2011 onwards. The trendline for the 

most recent ten-year period was indicative of ‘fair’ health. 

 Site adjacent to Lake Rotomanu (WKH000950) 

 Taxa richness and MCI 

Forty-one surveys have been undertaken in the Waiwhakaiho River at this lower reach site adjacent to Lake 

Rotomanu between November 1996 and February 2017. These results are summarised in Table 62, together 

with the results from the current period, and illustrated in Figure 115. 

Table 62 Results of previous surveys performed in the Waiwhakaiho River the site adjacent to 

Lake Rotomanu, together with the 2017-2018 results 

Site code 

SEM data (1996 to Febuary 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Oct 2017 Mar 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WKH000950 41 12-30 21 70-111 89 16 101 17 85 

WKH000920

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year

65

70

75

80

85

90

95

100

105

110

115

M
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N = 45 

Kendall tau = 0.004 

p level = 0.968 

FDR p = 0.970 

 

N = 19 

Kendall tau = -0.244 

p level = 0.144 

FDR p = 0.460 
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Figure 115 Numbers of taxa and MCI values in the Waiwhakaiho River at Lake Rotomanu 

A wide range of richness (12 to 30 taxa) has been found; wider than might be expected, with a median 

richness of 21 taxa. During the 2017-2018 period spring (16 taxa) and summer (17 taxa) richness were lower 

than the historical median richness. 

MCI values have had a wide range (41 units) at this site but typical of variable scores at sites in the lower 

reaches of ringplain streams. The median value (89 units) has been relatively typical of lower reach sites 

elsewhere on the ringplain (TRC, 2017b). The spring 2017 (101 units) score was significantly higher than the 

historical median, while the summer 2018 (85 units) scorewas not significantly different from the historical 

median (Stark, 1998). The scores categorised this site as having ‘good (spring) and ‘fair’ (summer) health 

generically. The historical median score (89 units) placed this site in the ‘fair’ generic health category  
(Table 3). 

 Predicted stream ‘health’ 

The Waiwhakaiho River at the site adjacent to Lake Rotomanu is 28.4 km downstream of the National Park 

boundary at an altitude of 2 m asl. Relationships for ringplain streams developed between MCI and 

distance from the National Park boundary (Stark and Fowles, 2009), predict a MCI value of 94 for this site. 

The historical site median, spring and summer survey scores were not significantly different to the distance 

predictive value. The REC predicted MCI value (Leathwick, et al. 2009) was 97 units. The historical site 

median and spring scores were also not significantly different to this value, while the summer score was 

significantly lower. 

 Temporal trends  

A LOWESS trend plot with a moving average (tension 0.4) trendline was produced (Figure 116). A non-

parametric statistical trend analysis of the MCI data using the Mann-Kendall test was then performed on 22 

years of SEM results (1996-2018) and the most recent ten-years of results (2008-2018) from the site in the 

Waiwhakaiho River adjacent to Lake Rotomanu. 
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Figure 116  LOWESS trend plot of MCI data at the site adjacent to 

Lake Rotomanu 

Overall, MCI scores have shown no statistically significant trend. There was an improvement from 1995 to 

2003 but since 2004, there has been a steady decline in scores toward scores typically found in the first two 

years of the programme followed by another improvement and subsequent decline, relatively similar trends 

to those found at the nearest upstream site (Constance St). The trendline covered a range of scores (eight 

units) of marginal ecological importance which showed slightly more variability over the 2007 to 2015 

period. The trendline indicated ‘fair’ generic stream ‘health’ throughout the period. 

In constrast to the full dataset there was a non-significant negative trend in MCI scores over the most 

recent ten-year period but no discernible general is evident. The trendline for the most recent ten-year 

period was indicative of ‘fair’ health. 

 Discussion 

Taxa richness were moderate to moderately low for the four sites. Richness were lower than usual ranging 

from one to eight taxa lower than historical.  

The surveys indicated that the upper site had a macroinvertebrate community in ‘very good’ health while 
the site near Egmont Village had typical ‘good’ health during spring but only ‘fair’ health during summer, 
possibly due to the lower than normal flows that occurred over the summer. The two lowest sites also had 

significant decreases from spring to summer in MCI scores, more than what was typical with the second 

lowest site having a summer MCI score the equal lowest recorded to date. It indicated poor preceding 

water quality at the Constance St site between the spring and summer surveys, possibly due to some form 

of discharge into the river. The MCI score consistently decreased in a downstream direction with an overall 

decrease of a highly significant 31 MCI units in spring and 46 MCI units, over a river distance of 28.7 km, 

indicative of the poorer proceeding water quality at the lower sites. 

The time trend analysis indicated a positive significant trend for Egmont Village for the full data set while no 

other significant trends occurred at other sites. The upper site was unlikely to change in condition as it is in 

a National Park while the two lower sites are in the city of New Plymouth and were subjected to urban and 

industrial sources of pollution as well as flucuationg flows from a hydro scheme. The site at Egmont Village 

has an upstream area dominated by agriculture and significant improvements in macroinvertebrate health 
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at this site was likely due to improvements in the amount of point source and diffuse runoff emanating 

from farms. 

 Whenuakura River 

The Whenuakura River has a catchment that is in eastern hill country with the lowest portion in the Taranaki 

sourthern marine terrace. It flows in a southeryly direction with a mouth between the townships of Patea 

and Waverly. One site in this river was included in the SEM programme in 2015 for the purpose of 

monitoring an additional site in the eastern hill country. The site is located in the lower reaches of the river 

at an altitude of approximately 20 m some ten km from the coast.  

The results of the 2017–2018 spring and summer surveys are presented in Table 115, Appendix I. 

 Whenuakura River at Nicholson Road site (WNR000450) 

 Taxa richness and MCI 

This is the third year of monitoring at this lower reach site in the Whenuakura River. These results from the 

current period are presented in Table 63, and illustrated in Figure 117. 

Table 63 Results of previous surveys performed in the Whenuakura River at Nicholson Road, 

together with 2017-2018 results 

Site code 

SEM data (2015 to Febuary 2017) 2017-2018 surveys 

No of 

surveys 

Taxa numbers MCI values Nov 2017 Feb 2018 

Range Median Range Median Taxa no MCI Taxa no MCI 

WNR000450 4 17-29 18 81-94 87 17 87 32 88 

  

Figure 117 Numbers of taxa and MCI values in the Tangahoe River at Upper Tangahoe Valley Road 

During the 2017-2018 period, spring (17 taxa) taxa richness was equal to the lowest recorded richness at 

this site to date, but despite this was very similar to the historical median and to three of the four prior 

surveys. The summer (32 taxa) richness was 14 taxa higher than the historical median and was the highest 

score recorded at this site to date. 

MCI values have had a narrow range (13 units) at this site which was expected given only two surveys have 

been completed at the site. The historic median value (87 units) was slightly higher than was typical (78 

units) of mid reach sites elsewhere as recorded at ‘control’ sites located at similar altitudes in hill country 
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rivers and streams (TRC, 2017b). The spring 2017 (87 units) and summer 2018 (88 units) scores were not 

significantly different from each other and to the historical median. The scores categorised this site as 

having ‘fair’ health (spring and summer) generically. The historical median also classified this site as having 

‘fair’ health (Table 3).  

 Predicted stream ‘health’ 

The Whenuakura River at Nicholson Road, at an altitude of 20 m asl, is toward the lower reaches of this low 

gradient river draining an eastern hill country catchment. The REC predicted MCI value (Leathwick, et al. 

2009) was 109 units and therefore the spring and summer scores were both significantly lower than this 

value (Stark, 1998). 

 Temporal trends in data 

There was insufficient data to perform time trend analysis which requires a minimum of ten years data. 

 Discussion 

Taxa richness was moderate during spring and high during summer (32 taxa and the highest score recorded 

to date) with a 15 taxa increase in summer, which was congruent with the previous survey that also found a 

large increase in taxa richness from spring to summer. This indicates that the site can have quite high taxa 

numbers despite being a soft bottom stream with high turbidity and that significant seasonal fluctuation in 

numbers can occur. Taxa numbers may have increased over summer due to more food availability during 

the warmer, sunnier period. Taxa numbers were also higher than the median number for similar eastern hill 

country streams (15 taxa), and equal to the record (32 taxa) for all similar eastern hill country streams (TRC, 

2017b). The site was in ‘fair’ health during both spring and summer at the time of surveys. There was no 

significant variation in MCI score between the two surveys and compared with the historical median. 
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 General discussion and conclusions 

The detection of trends in the biological data requires a data set of suitable period and collected using 

rigid, acceptable protocols, to be statistically valid e.g. a minimum of ten-years of spring and summer 

surveys. With 23 years of data available for most sites, temporal trend analyses have been updated further 

within this report. For the third time, there has also been analysis presented of the results from the most 

recent ten-year period for each site where available. This represents a compromise between degree of 

certainty in any apparent trends, and an indication of current as distinct from historical directions of travel. 

Other comments in relation to the data collected in the period 1995 to 2018, are presented briefly below. 

These data are summarised in Appendix II and illustrated in Figure 118 to Figure 124. 

4.1 Macroinvertebrate fauna communities 

In general terms, data have indicated that the macroinvertebrate communities at sites in upper reaches of 

catchments have been comprised of a greater proportion of taxa that are ‘sensitive’ to the effects of 
nutrient enrichment or a poorer state of habitat, compared with communities in the mid and lower reaches 

of catchments. These changes in community composition have resulted from the effects of nutrient 

enrichment, increased sunlight (less riparian shading), higher temperatures, increased algal growth (a partial 

consequence of the former), lower in-stream velocities, and finer substrate (sedimentation), coincident with 

poorer physicochemical water quality in the lower reaches of streams and rivers. 

Taxa richness (number of different taxa) at most sites in these streams and rivers more often showed 

higher richness in the upper reaches of catchments (with the exception of those affected by preceding 

headwater erosion events), with more seasonal variability in richness further downstream. Seasonal richness 

often have tended to be higher in summer than in spring, particularly at lower reach sites. 

Macroinvertebrate community index: Over the 23-year period, sites in the middle and the lower reaches 

of streams and rivers generally have had lower summer MCI scores than spring MCI scores as evidenced by 

overall decreases in mean scores by four units, whereas median seasonal scores at upper reach sites have 

differed by only one unit on average. This difference has been coincident with summer warmer water 

temperatures, increased periphyton substrate cover, and lower flows, resulting in additional less ‘sensitive’ 
taxa being present and/or increases in the abundance of lower scoring ‘tolerant’ taxa, combined with 

lifecycle patterns. Some taxa will be present in spring as large nymphs but will not be recorded in summer 

samples as they will be at an egg or first instar (usually impossible to ID to genus) stage. 

Furthermore, the results from the 2017-2018 have shown that: 

 The mean spring MCI score (108 units) was higher (by eight units) than the mean summer score (100 

units), while the median spring score (105 units) was also eight units higher than the median summer 

score (97 units). 

 A paired two sample t-test of spring and summer MCI scores showed that there was highly 

significant seasonal variation (N = 59, t-value = 5.88, p < 0.01). 

 At upper reach sites there was an decrease in average MCI score of eight MCI units in summer which 

was highly statistically significant ((N = 23, t-value = 3.07, p < 0.01). 

 At mid reach sites, a decrease in average MCI score of nine units in summer was highly statistically 

significant ((N = 28, t-value = 5.45, p < 0.01). 

 At lower reach sites, a decrease in average MCI scores of four units in summer was significant ((N = 

8, t-value = 2.57, p = 0.04). 

 The spring 2017 average MCI score was four units higher than long term (22 year) average of spring 

median scores, and this difference was significant (N = 59, t-value = 3.91, p < 0.01) 
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 The summer 2018 average MCI score was 0.5 units lower than the long term (22 year) average of 

summer median scores, and this difference was not significant (N = 59, t-value = -0.46, p = 0.65) 

 The historical spring medians (104 MCI units) were significantly higher, by 3 MCI units on average, 

than the historical summer medians (101 MCI units) (N = 59, t-value = 7.28, p < 0.01) 

There were seven new maxima MCI site scores recorded during the 2017-2018 period. This is similar to the 

six new maxima detected in the preceding 2016-2017 period. One site MCI score minima was recorded 

during the 2017-2018 period, the same as in the preceding year. 

 Spring and summer MCI values vs median values and predictive scores 

The MCI scores from the spring and summer surveys are compared with the historical medians generated 

from 22 years of data (1995-2017) from the SEM programme and with two predictive scores (summarised in 

Appendix II): modelled based on distance from the National Park, and referenced against equivalent REC 

sites (national). Those sites’ median MCI scores which deviated significantly (> 10 MCI units) from predicted 
scores are listed individually in Appendix II. 

 Spring surveys 

 Historical SEM 

Forty-six of the 59 sites had spring MCI scores which were not significantly different (within ten units) to 

their historical medians. Eleven sites had a significantly better than normal score while two sites had 

significantly worse than normal scores (Figure 118). In addition, 13 sites had scores that were between five 

to ten units higher and four sites had scores that were between five to ten units lower than historical spring 

medians. 
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Figure 118 Spring 2017 MCI scores in relation to SEM historical spring 

median values 

In summary, 78% of sites showed no significant differences (Stark, 1998) between spring, 2017 MCI scores 

and historical spring median scores, while 19% of sites had significantly higher and 3% of sites had 

significantly lower spring 2017 MCI scores. 

 Predictive TRC ringplain distance model (distance from Egmont National Park) 

Predictive scores have been developed for ringplain sites (38 sites) with their sources inside the National 

Park in relation to distance from the National Park (Stark and Fowles, 2009). Spring scores have been 

assessed against predicted scores for distance in Figure 119. 
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Figure 119 Spring 2017 MCI scores in relation to predicted downstream 

 distance scores 

Twenty-five of the 38 sites had spring MCI scores which were not significantly different (within ten units) to 

their predicted MCI scores based on distance from the National Park. Twelve sites had spring MCI scores 

more than ten units above the distance predicted values while only one site had a score significantly lower 

than predicted. Eleven sites had a score between six to ten units above the predicted value while only one 

site had a score between six to ten units below the distance predictice value. 

In summary, 66% of sites showed no significant difference (Stark, 1998) between spring 2017 scores and 

predicted distance (from the National Park) scores, while 32% of sites had significantly higher spring 2017 

MCI scores and 3% of sites had a significantly lower spring 2017 score. 

 Spring MCI scores in relation to the REC predictive score 

Leathwick (2009, pers comm.) has developed predictive scores based upon the River Environmental 

Classification (REC) system for New Zealand rivers and streams (Snelder et al, 2004). REC classifies and maps 
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river and stream environments in a national spatial framework for management purposes. It provides a 

context for inventories of river/stream resources and a spatial framework for effects assessment, policy 

development, developing monitoring programmes, and interpretations of state of the environment 

reporting. 

Spring MCI scores have been compared with the REC predictions for all 59 sites surveyd for spring 2017. 

REC predictions are calculated by averaging current MCI scores for a particular REC segment type as well as 

taking into account other additional environmental and physical factors (see Leathwick, 1998). 

Seven sites had spring MCI scores more than ten units above predicted values (Figure 120) and eight sites 

had values significantly lower than predicted values. A further eleven sites had scores between six to ten 

units above the predicted value and five sites had scores between six to ten units below the predicted 

value. 

 

Figure 120 Spring 2017 MCI scores in relation to REC predictive values 
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In summary, 74% of sites showed no significant difference (Stark, 1998) between spring 2017 scores and 

predicted REC scores, while 12% of sites had significantly higher spring 2017 MCI scores and 14% of sites 

had a significantly lower than predicted spring 2017 scores.  

 Summer surveys  

 Historical SEM 

A majority (50 of 59 sites) of sites’ faunal communities’ MCI scores were similar to (within 10 units) historical 

SEM site median scores (Figure 121). Significantly higher scores were found at four sites, while five sites had 

MCI scores significantly lower than their respective historical median score. A further eight sites had scores 

between six to ten units above the long-term value and five sites had scores between six to ten units below 

the long-term value. 

 

Figure 121 Summer 2018 MCI scores in relation to SEM historical median values 
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In summary, 85% of sites showed no significant differences (Stark, 1998) between summer 2018 MCI scores 

and historical median scores, while 7% of sites had significantly higher summer 2018 scores and 7% of sites 

had significantly lower summer 2017 scores.  

 Predictive TRC ringplain distance model 

Summer scores for each ringplain site (38 sites) have been assessed against predicted scores (Stark and 

Fowles, 2009) for distance from the National Park boundary for those ringplain sites with sources inside the 

National Park. A majority (26 of 38 sites) of sites’ faunal communities’ MCI scores were similar to (within 10 
units) their distance-based predictive scores (Figure 122). 

 

Figure 122 Summer 2018 MCI scores in relation to predicted downstream 

distance scores 

Eight sites had scores more than ten units above predicted values and four sites had scores more than ten 

units below predicted values. A further three sites had scores between six to ten units above the predicted 

value and seven sites had scores between six to ten units below the predicted value. 
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In summary, 68% of sites showed no significant difference (Stark, 1998) between summer 2018 MCI scores 

and predicted distance (from National Park) scores, while 21% of sites had significantly higher summer 

scores and 11% of sites had significantly lower summer scores. 

 Summer MCI scores in relation to the REC predictive scores 

Summer MCI scores have been compared with the REC predictions for all 59 sites. REC predictions are 

calculated by averaging current MCI scores for a particular REC segment type as well as taking into account 

other additional environmental and physical factors (see Leathwick, 1998). 

 

Figure 123 Summer 2018 MCI scores in relation to REC predictive values 

One site had a summer MCI score more than ten units above predicted values (Figure 123) with 19 sites 

significantly lower than predicted. A further two sites had scores between six to ten units above the 

predicted value and 13 sites had scores between six to ten units below the predicted value. 
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Overall, Taranaki summer MCI scores were more likely to be below than above values that were derived 

from a national dataset. 

In summary, 66% of sites showed no significant difference (Stark, 1998) between summer 2018 MCI scores 

and REC scores, while 2% of sites had significantly higher summer scores and 32% of sites had significantly 

lower summer scores. 

 Predictive value overview 

The general seasonal trend in MCI scores is summarised in Table 64, which provides the percentages of 

sites’ scores in relation to predicted scores. 

Table 64 Percentages of spring and summer MCI scores for ringplain sites with sources arising in 

the National Park in relation to predicted distance from National Park boundary score 

(Stark and Fowles, 2009) and national REC-based scores (Lethwick, 1998) 

Season Spring 2017  Summer 2018 

Prediction 
> 10 units 

higher 
± 10 units 

> 10 units 

lower 

> 10 units 

higher 
± 10 units 

> 10 units 

lower 

Distance 

REC 

32% 

12% 

66% 

74% 

3% 

14% 

21% 

2% 

68% 

66% 

11% 

32% 

In general, MCI scores were more likely to be significantly higher than lower for predictive distance scores 

with the majority of sites not significantly different to predictive scores. This was probably due to sites 

having improved since the distance-based predictive equations were created using data from 1981-2006.  

The more recently created REC predictive scores showed the opposite pattern for the summer survey, but 

this was fairly minor for the spring survey (Table 65). More sites were significantly lower than significantly 

higher than predictive scores though the majority were not significantly different (Stark, 1998) to predictive 

scores, which might indicate that Taranaki sites were in not as good a condition as general NZ sites. 

However, results are further complicated by the Council using Taranaki specific tolerance values compared 

with national values which may distort the analysis.  

Table 65 Percentages of sites (2017-2018) showing significant differences (>10 MCI units) from 

the various predicted scores 

Sites 

Deviation from predicted scores 

Distance1 REC2 

Lower Higher Lower Higher 

Upper reaches 0% 13% 6% 6% 

Mid reaches 0% 50% 36% 19% 

Lower reaches 19% 8% 28% 0% 

All sites 7% 30% 23% 7% 

[Notes: Stark and Fowles, 20091; Leathwick, 20082] 

A significant percentage of sites’ scores differed significantly from predictions based on distance from the 
National Park boundary, with a greater proportion of actual scores higher than predicted. There was a 

marked difference in this pattern further downstream, with only 8% of sites in the lower reaches having a 

MCI score significantly above the predicted value. A similar pattern was observed for REC predictive values, 
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with upper reach sites showing no tendency towards either lower and higher values while mid to lower 

reach sites were more likely to have significantly lower MCI values than comparative national values.  

Table 66 Percentages of sites with historical medians (1995-2018) showing significant differences 

(>10 MCI units) from the various predicted scores 

Sites 

Deviation from medians 

Distance1 REC2 

Lower Higher Lower Higher 

Upper reaches 0% 14% 0% 0% 

Mid reaches 0% 17% 32% 4% 

Lower reaches 8% 0% 30% 0% 

All sites 3% 11% 27% 2% 

Sites in the lower reaches of shorter ringplain streams (e.g. Punehu, Kapoaiaia and, in particular the 

Waimoku Stream), have had historical median MCI scores showing the greatest disparity between actual 

and predicted scores for distance from the National Park (see Appendix II). Care needs to be used when 

comparing actual scores with predictive score as there is likely to be discrepancies, as predictive values are 

not likely to be perfect and give only a generalised indication of what a site’s MCI score is likely to be.  

Only one median MCI score (Huatoki Stream at the Domain, New Plymouth) significantly exceeded 

predicted scores based upon the REC system, whereas 27% of sites’ scores were significantly lower. No 
upper reach sites had significantly lower or higher scores and the percentage significantly below the 

predictive score increased from the upper to the mid and lower reach sites. It should be noted in particular, 

the national (REC) predictive scores are based on samples collated without regard for the season of 

sampling, whereas this Council samples twice over the spring-summer period (uniquely amongst councils), 

and so summer MCI values will drag down the Council’s overall scores when comparing with the national 
dataset. The maximum scores for each site in Taranaki (over the 1995 to 2018 period) are invariably 

recorded in spring and have often exceeded the REC predicted scores. 

Ranking sites, on the basis of median SEM MCI scores for the 23-year period to date, may be attempted in 

terms of deviation from the predicted scores for distance from the National Park boundary (for ringplain 

sites) and REC predicted scores (for all sites). This effectively indicates which sites are ‘better than expected’ 
or ‘worse than expected’ once the particular characteristics of the site are taken into account (to the extent 

that these characteristics are accounted for in the modelling). Table 67 provides the rankings on this basis 

of the best and poorest sites in the SEM programme. 
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Table 67 Ranking of five best and worst sites’ median MCI scores (1995-2018) based on deviation 

from predictive scores 

 Distance from National Park REC 

B
E
S
T
 

Waingongoro R @ Opunake Rd  Huatoki S @ Domain  

Manganui R. SH3 Patea R @ Barclay Rd 

Patea R @ Barclay Rd  Kapoaiaia S @ Wiremu Rd 

Kaupokonui S @ Opunake Rd Katikara S @ coast  

Waingongoro R @ SH45  Waingongoro R @ Opunake Rd 

W
O

R
S
T
 

Waimoku S @ coast  Mangaehu Rd @ Raupuha Rd  

Kapoaiaia S @ coast  Whenuakura R @ Nicholson RD 

Punehu S @ SH 45  Mangati S @ Bell Block  

Kapoaiaia S @ Wataroa Rd  Kaupokonui S @ u/s Lactose Co. 

Waiwhakaiho R @ coast Mangawhero S @ Eltham 

The majority of the best ranked sites were located higher up the catchment. However, the Waingongoro 

River site at SH45 is located in the lower reach close to the coast. The site has good riparian vegetation and 

swift flow which probably contributed to its better than predicted score. The Huatoki Stream in the Domain 

at New Plymouth has extensive riparian cover provided by the Domain constituting of intact native bush, 

but is excluded from the distance ranking as this stream is sourced outside of the National Park.  

The majority of the poorest ranked streams were located in the lower reaches of catchments with the 

Kapoaiaia Stream (with very limited riparian cover) notable for its poor ranking at two sites. The Mangaehu 

River and the two small, non-National Park sourced streams (Mangati and Mangawhero), which used to 

receive significant point source discharges rank poorly in terms of the REC predictions. (Note: these streams 

and river sites were excluded from the distance predictive rankings as these catchments are located well 

away from the National Park). 

 Stream ‘health’ categorisation 

A gradation of biological water quality conditions based upon ranges of MCI scores has been used to 

determine the ‘health’ generically (Table 3) of each site by utilising the median score from up to a 23-year 

period (1995-2018). These assessments are summarised in Appendix II. The ‘health’ of streams in relation to 
the location of sites (upper, middle and lower reaches) in catchments is summarised in Table 68.  
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Figure 124 Generic biological ‘health’ (based on median MCI) and 
trends in biological quality for SEM sites, 1995 to 2018  

Table 68 Stream ‘health’ site assessments according to catchment reach (in terms of median MCI score, 

1995-2018 

‘Health’ grading 

 (Median MCI score range) 

Reaches 

Upper Middle Lower 

Excellent (≥140) 0 0 0 

Very good (120-139) 7 4 0 

Good (100-119) 1 12 3 

Fair (80-99) 0 11 18 

Poor (60-79) 0 1 2 

Very poor (<60) 0 0 0 

Median ranges 

(MCI units) 

100-138 

(38) 

74-130 

(55) 

67-108 

(41) 
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Typically generic ‘health’ (in terms of median MCI scores) decreases in a downstream direction from ‘very 
good’ in the upper reaches of catchments, through predominantly ‘good-fair’ in the middle reaches, to 
mainly ‘fair’ in the lower reaches toward the coast. Each site’s ‘health’ may vary between seasons, but 
seldom by no more than one category (grading) either side of this median grading in response to 

preceding stream flow and associated habitat (physical and physicochemical water quality) conditions. In 

this regard generally there has been a similar level of seasonal variability in scores between middle and 

lower catchment sites. Upper catchment sites tend to show far less variability. However, there were also far 

fewer upper reach sites surveyed compared with middle or lower reach sites which limits the usefulness of 

direct comparisons examining total variability. 

The Government’s National Policy Statement for Freshwater Management 2014, as amended in 2017, does 

not specify a ‘bottom line’, or minimum standard, for MCI. However, it does specify that a council must 

establish ‘methods…to respond to a Macroinvertebrate Community Index score below 80’. The grounds given 

for this requirement are the more general requirement that councils must establish methods for responding 

to any monitoring results that indicate freshwater objectives will not be met (one compulsory objective 

being that ecosystem processes are safeguarded) and/or that values will not be provided for (the relevant 

compulsory value being ecosystem health). While there are only three sites that have a median MCI value of 

less than 80, the Council is in any case pursuing methods that are confidently expected to lift MCI values 

across the ring plain, namely the substantial elimination of discharges of dairy effluent to waterways 

together with the completion of the Council’s riparian management programme in association with the 
farming community.  

 Comments 

The decreasing gradient of stream ‘health’, from ‘very good’ in the upper reaches of ringplain streams to 

‘fair’ in the lower reaches, is indicative of a downstream change in macroinvertebrate communities towards 
those that are comprised of taxa more ‘tolerant’ of organic enrichment and/or physical habitat deterioration 
in the lower reaches. These communities have become well adapted to the cumulative impacts of upstream 

point source discharges and diffuse run-off and are particularly resistant to further impacts (other than toxic 

discharges). Therefore, in most lower reach communities significant improvement of water quality and 

habitat would have to occur before changes would be statistical and ecological significant.  

Thus, while maintenance of (‘fair’) stream ‘health’ occurs in the lower reaches of ringplain catchments (as 
these communities are very ‘tolerant’ of cumulative organic impacts), temporal trends of improvement in 
stream ‘health’ are unlikely to be statistically evident until appropriate management initiatives are 

substantially progressed on a catchment wide basis. However, of the three sites that are graded ‘poor’, all 
three have positive trends with one showing very significant improvement (Figure 124). Enhancement of 

stream health, particularly at the sites in the lower reaches of ringplain streams, is unlikely to be significant 

and/or important until marked improvements in habitat and water quality occur. These may be 

implemented for instance by way of a combination of riparian fencing/planting initiatives and re-direction 

of dairy pond treatment system discharges from direct disposal into surface waters to irrigation to land. 

4.2 Macroinvertebrate fauna MCI trends 

Temporal trends measured over the monitoring period between 1995 and 2018 (Table 69, and Appendix II) 

indicated that 27 sites had significantly improving MCI scores (FDR p<5%) with 20 of those sites having 

highly significantly MCI scores (FDR p < 1%)3 during the period. No sites had a significantly deteriorating 

                                                        
3 FDR= one of the methods used to make the statistical analysis more stringent, by eliminating cases where a random 

distribution of results might create a pattern that appears meaningful.  
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trend after FDR application. Two sites could not be trended due to the shorter duration of monitoring at 

these sites. 

Forty-eight sites show a positive (improving) trend, while nine had a negative (decreasing) trend across the 

full dataset. 

For the most recent 10-year period, no sites had a significant trend after FDR application. There were 30 

sites that had a positive trend and 27 that had a negative trend. 

Table 69 Summary of Mann-Kendall test results for MCI scores trended over time (1995-2018) for 

59 Taranaki streams/rivers (p with FDR applied) (significant = p < 0.05 and highly 

significant = p < 0.01) 

River/stream name Site code N 
FDR3 

 p level 
+/- (ve) Significance Trendline MCI range 

Hangatahua (Stony) R STY000300 45 0.13 -ve Not significant 15 

Hangatahua (Stony) R STY000400 45 0.86 -ve Not significant 16 

Herekawe S HRK000085 45 0.04 +ve Significant 10 

Huatoki S HTK000350 43 <0.01 +ve Highly significant 18 

Huatoki S HTK000425 43 <0.01 +ve Highly significant 12 

Huatoki S HTK000745 43 0.90 +ve Not significant 13 

Kapoaiaia S KPA000250 38 <0.01 +ve Highly significant 28 

Kapoaiaia S KPA000700 38 <0.01 +ve Highly significant 28 

Kapoaiaia S KPA000950 38 0.07 +ve Not significant 13 

Katikara S KTK000150 37 0.08 -ve Not significant 8 

Katikara S KTK000248 35 0.77 +ve Not significant 11 

Kaupokonui R KPK000250 39 0.13 +ve Not significant 6 

Kaupokonui R KPK000500 42 <0.01 +ve Highly significant 20 

Kaupokonui R KPK000660 46 <0.01 +ve Highly significant 33 

Kaupokonui R KPK000880 46 0.02 +ve Significant 15 

Kaupokonui R KPK000990 38 0.04 +ve Significant 14 

Kurapete S KRP000300 45 <0.01 +ve Highly significant 19 

Kurapete S KRP000660 45 <0.01 +ve Highly significant 24 

Maketawa S MKW000200 36 0.94 +ve Not significant 12 

Maketawa S MKW000300 35 <0.01 +ve Highly significant 18 

Mangaehu R MGH000950 46 <0.01 +ve Highly significant 19 

Manganui R MGN000195 46 0.25 -ve Not significant 9 

Manganui R MGN000427 46 0.55 +ve Not significant 7 

Mangaoraka S MRK000420 45 <0.01 +ve Highly significant 16 

Mangati S MGT000488 45 0.65 +ve Not significant 9 

Mangati S MGT000520 45 <0.01 +ve Highly significant 22 
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River/stream name Site code N 
FDR3 

 p level 
+/- (ve) Significance Trendline MCI range 

Mangawhero S MWH000380 46 0.05 +ve Highly significant 6 

Mangawhero S MWH000490 46 <0.01 +ve Highly significant 18 

Mangorei S MGE000970 31 0.23 -ve Not significant 7 

Patea R PAT000200 46 0.23 +ve Not significant 7 

Patea R PAT000315 46 0.04 +ve Significant 11 

Patea R PAT000360 46 0.28 +ve Not significant 3 

Punehu S PNH000200 46 <0.01 +ve Highly significant 13 

Punehu S PNH000900 46 <0.01 +ve Highly significant 18 

Tangahoe R TNH000090 22 0.14 +ve Not significant 8 

Tangahoe R TNH000200 22 0.86 -ve Not significant 8 

Tangahoe R TNH000515 22 0.77 +ve Not significant 8 

Timaru S TMR000150 45 0.23 +ve Not significant 9 

Timaru S TMR000375 45 <0.01 +ve Highly significant 19 

Waiau S WAI000110 38 0.01 +ve Significant 11 

Waimoku S WMK000100 37 0.90 +ve Not significant 5 

Waimoku S WMK000298 37 <0.01 +ve Highly significant 13 

Waingongoro R WGG000115 46 0.22 +ve Not significant 8 

Waingongoro R WGG000150 46 0.53 +ve Not significant 12 

Waingongoro R WGG000500 46 <0.01 +ve Highly significant 10 

Waingongoro R WGG000665 46 0.01 +ve Significant 12 

Waingongoro R WGG000895 46 0.79 +ve Not significant 5 

Waingongoro R WGG000995 46 0.11 +ve Not significant 11 

Waiokura S WKR000500 27 <0.01 +ve Highly significant 11 

Waiokura S WKR000700 22 0.55 -ve Not significant 9 

Waiongana S WGA000260 45 0.09 +ve Not significant 8 

Waiongana S WGA000450 45 0.01 +ve Significant 19 

Waitara R WTR000540 6 N/T - - - 

Waitara R WTR000850 45 0.13 +ve Not significant 17 

Waiwhakaiho R WKH000100 31 0.28 +ve Not significant 6 

Waiwhakaiho R WKH000500 45 <0.01 +ve Highly significant 13 

Waiwhakaiho R WKH000920 45 0.97 +ve Not significant 11 

Waiwhakaiho R WKH000950 43 0.78 +ve Not significant 6 

Whenuakura R WNR000450 6 N/T - - - 

[Not significant = not statistically significant (ie p 0.05), Significant = significant after FDR applied (at p < 0.05), Highly 

significant = significant after FDR applied (at p < 0.01); -ve = negative trend, +ve = positive trend] 
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Each of these site’s trends is discussed more fully in the site section of the report. In general, all but one of 
the sites that had a significant trend exhibited a broad range of MCI scores across the moving average 

trendline over the 23-year SEM monitoring period which suggested trends which were ecologically 

significant. Those sites with the strongest positive improvement over the 23-year monitoring period, 

coupled with a large increase in MCI scores have been: 

- Kaupokonui Stream upstream of Fonterra, Kapuni factory 

- Mangaehu River at Raupuha Road 

- Punehu Stream at SH45 

- Kapoaiaia Stream at Wiremu Road 

- Mangawhero Stream upstream of Waingongoro River confluence 

- Kaupokonui Stream upstream of Kaponga WWTP 

- Kapoaiaia Stream at Wataroa Road 

- Mangati Stream at Bell Block 

- Timaru Stream at SH45 

- Huatoki Stream at Hadley Drive 

- Waiongana Stream at SH3 

- Mangaoraka Stream at Corbett Road 

- Kurapete Stream upstream of Inglewood WWTP 

- Waiwhakaiho River at SH 3 

- Waingongoro River at Stuart Road 

- Waingongoro River at SH45 
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 Summary 

The 2017-2018 period was the 23rd year of the macroinvertebrate state of the environment monitoring 

(SEM) programme. Sampling was conducted between October to December 2017 for spring samples and 

February to April 2018 for summer samples. This report describes the macroinvertebrate communities at 59 

sites established through the Taranaki region (TRC, 1995b). These include the additional riparian monitoring 

sites in the Katikara and Kapoaiaia Streams and the sites in the Maketawa Stream and Waiwhakaiho 

catchment with the two sites monitored for consent purposes in the Kurapete Stream also included. Sites in 

the Waiokura Stream and Tangahoe River were also added to the programme in the 2007-2008 period and 

a site in the lower Herekawe Stream in 2008-2009 (although this site has a lengthy historical consent 

monitoring record spanning the 1995 to 2008 period). In addition, two new eastern hill country sites were 

added in the 2015-2016 period in the middle reaches of the Waitara River and lower reaches of the 

Whenuakura River. 

Results are discussed in terms of macroinvertebrate community composition, richness and MCI scores, 

which are compared with prior SEM data, and stream ‘health’ is assessed using generic and predictive 
methodologies. Trends are identified where possible, and results are discussed in relation to historical data 

and where applicable also in relation to distance from the National Park (Stark and Fowles, 2009) and the 

REC system (J Leathwick, pers comm.). Discussion of temporal trends over the 23 years and most recent ten-

years of data collection is also provided for each site and causal assessments have been made where trends 

have been shown to be statistically significant and particularly where there was a large change in condition 

as evidenced by the trendline encompassing a wide range of MCI scores. Enhancement of stream ‘health’, 
particularly in the lower reaches of ringplain catchments (currently mainly in ‘fair’ condition), may not be 
expected to be significant and/or important until upstream initiatives (such as diversion to land irrigation of 

dairy shed wastes and riparian planting/fencing) are substantially implemented throughout catchments. 
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 Recommendations from the 2016-2017 report 

In the 2016-2017 report, it was recommended: 

1. THAT the freshwater biological macroinvertebrate fauna component of the SEM programme be 

maintained in the 2017-2018 monitoring year by means of the same programme to that undertaken 

in 2016-2017; 

2. THAT temporal trending of the macroinvertebrate faunal data continues to be updated on an annual 

basis.  

These recommendations have been implemented in the 2017-2018 year under review and per this report. 

 Recommendations for 2018-2019 

It is recommended for 2018-2019: 

1. THAT the freshwater biological macroinvertebrate fauna component of the SEM programme be 

maintained in the 2018-2019 monitoring year by means of the same programme to that undertaken 

in 2017-2018; 

2. THAT temporal trending of the macroinvertebrate faunal data continues to be updated on an annual 

basis.  
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Macroinvertebrate faunal 2017-2018 tables 
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Table 70 Macroinvertebrate fauna of the Hangatahua (Stony) River: spring SEM survey 

sampled on 30 October 2017 

Taxa List 
Site Code MCI 

score 

STY000300 STY000400 

Sample Number FWB17376 FWB17377 

EPHEMEROPTERA (MAYFLIES) Deleatidium 8 A C 

PLECOPTERA (STONEFLIES) Megaleptoperla 9 R - 

  Zelandobius 5 - R 

  Zelandoperla 8 - R 

COLEOPTERA (BEETLES) Elmidae 6 C - 

TRICHOPTERA (CADDISFLIES) Costachorema 7 R R 

  Hydropsyche (Orthopsyche) 9 - R 

DIPTERA (TRUE FLIES) Eriopterini 5 R R 

  Chironomus 1 - R 

  Maoridiamesa 3 C C 

  Orthocladiinae 2 A A 

  Empididae 3 - R 

  Ephydridae 4 R R 

No of taxa 8 11 

MCI 110 100 

SQMCI 5.0 3.6 

EPT (taxa) 3 5 

%EPT (taxa) 38 45 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 71 Macroinvertebrate fauna of the Hangatahua (Stony) River: summer SEM survey 

sampled on 28 February 2018 

Taxa List 
Site Code MCI 

score 

STY000300 STY000400 

Sample Number FWB18093 FWB18094 

ANNELIDA (WORMS) Oligochaeta 1 - R 

EPHEMEROPTERA (MAYFLIES) Deleatidium 8 A VA 

  Nesameletus 9 - R 

PLECOPTERA (STONEFLIES) Zelandoperla 8 C C 

COLEOPTERA (BEETLES) Elmidae 6 - R 

  Staphylinidae 5 - R 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 - R 

  Costachorema 7 - R 

  Hydrobiosis 5 - R 

  Pycnocentrodes 5 R R 

DIPTERA (TRUE FLIES) Orthocladiinae 2 R R 

  Empididae 3 - R 

  Muscidae 3 R - 

No of taxa 5 12 

MCI 104 105 

SQMCI 7.5 7.7 

EPT (taxa) 3 7 

%EPT (taxa) 60 58 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 72 Macroinvertebrate fauna of the Herekawe Stream: spring SEM survey 

sampled 24 October 2017 and summer SEM survey sampled 8 February 

2018 

Taxa List 
Site Code MCI 

score 

HRK000085 HRK000085 

Sample Number FWB17310 FWB18041 

NEMERTEA Nemertea 3 - R 

ANNELIDA (WORMS) Oligochaeta 1 C C 

  Lumbricidae 5 R - 

MOLLUSCA Potamopyrgus 4 A VA 

CRUSTACEA Ostracoda 1 - C 

  Paracalliope 5 R A 

  Talitridae 5 R - 

  Paranephrops 5 R R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 C C 

  Coloburiscus 7 R R 

PLECOPTERA (STONEFLIES) Megaleptoperla 9 - R 

  Zelandobius 5 R - 

COLEOPTERA (BEETLES) Elmidae 6 C C 

  Staphylinidae 5 R - 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 R - 

  Hydrobiosis 5 R R 

  Psilochorema 6 - R 

  Oxyethira 2 R C 

  Triplectides 5 - R 

DIPTERA (TRUE FLIES) Aphrophila 5 C R 

  Chironomus 1 R R 

  Orthocladiinae 2 A C 

  Polypedilum 3 C R 

  Tanypodinae 5 - R 

  Empididae 3 R - 

  Ephydridae 4 R - 

  Austrosimulium 3 R A 

No of taxa 21 20 

MCI 83 85 

SQMCI 3.7 3.9 

EPT (taxa) 5 6 

%EPT (taxa) 24 30 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 73 Macroinvertebrate fauna of the Huatoki Stream: spring SEM survey sampled on  

24 October 2017 

Taxa List Site Code 
MCI 

score 
HTK000350 HTK000425 HTK000745 

  Sample Number   FWB17307 FWB17308 FWB17309 

ANNELIDA (WORMS) Oligochaeta 1 - C A 

MOLLUSCA Potamopyrgus 4 R C A 

CRUSTACEA Isopoda 5 R - - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 C VA R 

  Coloburiscus 7 VA VA R 

  Deleatidium 8 VA A VA 

  Ichthybotus 8 - R - 

  Nesameletus 9 VA R - 

  Zephlebia group 7 A A R 

PLECOPTERA (STONEFLIES) Zelandobius 5 A C A 

  Zelandoperla 8 R C - 

COLEOPTERA (BEETLES) Elmidae 6 A A VA 

  Ptilodactylidae 8 - R - 

  Scirtidae 8 - R - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R A C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C A - 

  Costachorema 7 R - - 

  Hydrobiosis 5 - R - 

  Hydrobiosella 9 - R - 

  Confluens 5 C C - 

  Pycnocentria 7 - C R 

  Pycnocentrodes 5 C C A 

  Triplectides 5 - - R 

DIPTERA (TRUE FLIES) Aphrophila 5 R - R 

  Eriopterini 5 - - R 

  Orthocladiinae 2 C R R 

  Polypedilum 3 R C C 

  Tanytarsini 3 - - C 

  Austrosimulium 3 R R - 

  Tanyderidae 4 - R - 

No of taxa 19 24 17 

MCI 113 117 102 

SQMCI 7.4 6.6 6.0 

EPT (taxa) 11 14 8 

%EPT (taxa) 58 58 47 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 74 Macroinvertebrate fauna of the Huatoki Stream: summer SEM survey sampled on  

8 February 2018 

Taxa List 
Site Code MCI 

score 

HTK000350 HTK000425 HTK000745 

Sample Number FWB18038 FWB18039 FWB18040 

NEMERTEA Nemertea 3 R - - 

ANNELIDA (WORMS) Oligochaeta 1 C C A 

MOLLUSCA Latia 5 R R - 

  Potamopyrgus 4 R VA XA 

  Sphaeriidae 3 - - R 

CRUSTACEA Ostracoda 1 - - R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 C A - 

  Coloburiscus 7 VA VA R 

  Deleatidium 8 VA A - 

  Nesameletus 9 C R - 

  Zephlebia group 7 R A - 

PLECOPTERA (STONEFLIES) Zelandobius 5 - R - 

  Zelandoperla 8 - R - 

COLEOPTERA (BEETLES) Elmidae 6 A A XA 

  Ptilodactylidae 8 - R - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R A R 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 A VA - 

  Hydrobiosis 5 C C - 

  Neurochorema 6 R - - 

  Confluens 5 R - - 

  Oxyethira 2 C - R 

  Pycnocentria 7 - A - 

  Pycnocentrodes 5 VA R - 

  Triplectides 5 - C - 

DIPTERA (TRUE FLIES) Eriopterini 5 - - R 

  Chironomus 1 - - R 

  Orthocladiinae 2 VA C - 

  Polypedilum 3 - C - 

  Tanytarsini 3 A - - 

  Empididae 3 - R - 

  Muscidae 3 R - - 

  Austrosimulium 3 R A - 

  Tanyderidae 4 - - R 

ACARINA (MITES) Acarina 5 - R - 

No of taxa 21 23 11 

MCI 97 108 75 

SQMCI 5.3 5.3 4.9 

EPT (taxa) 10 12 1 

%EPT (taxa) 48 52 9 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 75 Macroinvertebrate fauna of the Kapoaiaia Stream: spring SEM survey sampled on 

31 October 2017 

Taxa List Site Code 
MCI 

score 
KPA000250 KPA000700 KPA000950 

  Sample Number   FWB17386 FWB17387 FWB17388 

ANNELIDA (WORMS) Oligochaeta 1 R R A 

  Lumbricidae 5 R - - 

MOLLUSCA Potamopyrgus 4 - R - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 C R R 

  Coloburiscus 7 VA C R 

  Deleatidium 8 XA XA VA 

  Nesameletus 9 A C - 

  Zephlebia group 7 C - - 

PLECOPTERA (STONEFLIES) Acroperla 5 R C R 

  Austroperla 9 R - - 

  Zelandobius 5 C C C 

  Zelandoperla 8 A - - 

COLEOPTERA (BEETLES) Elmidae 6 VA R C 

  Hydraenidae 8 C - - 

  Ptilodactylidae 8 - R - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C C C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C C A 

  Costachorema 7 C C C 

  Hydrobiosis 5 - R C 

  Plectrocnemia 8 R - - 

  Beraeoptera 8 A C - 

  Helicopsyche 10 C - - 

  Olinga 9 C - - 

  Pycnocentrodes 5 VA A A 

DIPTERA (TRUE FLIES) Aphrophila 5 C C C 

  Eriopterini 5 C - - 

  Chironomus 1 R C C 

  Maoridiamesa 3 C A A 

  Orthocladiinae 2 C A VA 

  Empididae 3 R R - 

  Ephydridae 4 - - C 

  Muscidae 3 - - R 

  Austrosimulium 3 - R R 

ACARINA (MITES) Acarina 5 - R - 

No of taxa 27 23 19 

MCI 120 103 93 

SQMCI 7.2 7.3 4.6 

EPT (taxa) 16 11 9 

%EPT (taxa) 59 48 47 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 76 Macroinvertebrate fauna of the Kapoaiaia Stream: summer SEM survey sampled on 

5 March 2018 

Taxa List 
Site Code MCI 

score 

KPA000250 KPA000700 KPA000950 

Sample Number FWB18143 FWB18144 FWB18145 

PLATYHELMINTHES (FLATWORMS) Cura 3 - - R 

NEMERTEA Nemertea 3 - - C 

ANNELIDA (WORMS) Oligochaeta 1 C C VA 

MOLLUSCA Physa 3 - - R 

  Potamopyrgus 4 C C A 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 A A R 

  Coloburiscus 7 A VA - 

  Deleatidium 8 XA VA R 

  Nesameletus 9 C R - 

  Zephlebia group 7 R C - 

PLECOPTERA (STONEFLIES) Zelandoperla 8 C R - 

COLEOPTERA (BEETLES) Elmidae 6 VA A A 

  Hydraenidae 8 C - - 

  Ptilodactylidae 8 - R - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C C C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 A VA A 

  Costachorema 7 C - - 

  Hydrobiosis 5 C C C 

  Beraeoptera 8 A C - 

  Olinga 9 C - - 

  Oxyethira 2 - C C 

  Pycnocentrodes 5 A VA A 

DIPTERA (TRUE FLIES) Aphrophila 5 A C R 

  Limonia 6 R - - 

  Maoridiamesa 3 C C - 

  Orthocladiinae 2 XA A VA 

  Tanytarsini 3 - C A 

  Empididae 3 R R - 

  Ephydridae 4 R - R 

  Muscidae 3 C R C 

  Austrosimulium 3 - C R 

  Tanyderidae 4 - - R 

No of taxa 24 23 20 

MCI 113 103 82 

SQMCI 5.2 5.7 2.6 

EPT (taxa) 12 10 5 

%EPT (taxa) 50 43 25 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 77 Macroinvertebrate fauna of the Katikara Stream: spring SEM survey sampled 

on 24 October 2017 

Taxa List 
Site Code MCI 

score 

KTK000150 KTK000248 

Sample Number FWB17312 FWB17313 

ANNELIDA (WORMS) Oligochaeta 1 - C 

MOLLUSCA Potamopyrgus 4 - R 

EPHEMEROPTERA (MAYFLIES) Acanthophlebia  9 R - 

  Ameletopsis 10 R - 

  Austroclima 7 R C 

  Coloburiscus 7 C C 

  Deleatidium 8 VA VA 

  Nesameletus 9 A - 

  Zephlebia group 7 R R 

PLECOPTERA (STONEFLIES) Acroperla 5 R R 

  Austroperla 9 R - 

  Megaleptoperla 9 R - 

  Stenoperla 10 R - 

  Zelandobius 5 A A 

  Zelandoperla 8 C - 

COLEOPTERA (BEETLES) Elmidae 6 R A 

  Hydraenidae 8 - R 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 - C 

  Costachorema 7 R A 

  Hydrobiosis 5 R R 

  Hydrobiosella 9 R R 

  Hydropsyche (Orthopsyche) 9 R - 

  Beraeoptera 8 - R 

  Pycnocentria 7 R - 

  Pycnocentrodes 5 - XA 

DIPTERA (TRUE FLIES) Aphrophila 5 R C 

  Eriopterini 5 R R 

  Chironomus 1 - C 

  Maoridiamesa 3 - C 

  Orthocladiinae 2 A A 

  Polypedilum 3 - C 

  Tanytarsini 3 - R 

  Austrosimulium 3 - R 

No of taxa 23 25 

MCI 143 102 

SQMCI 7.1 5.4 

EPT (taxa) 18 12 

%EPT (taxa) 78 48 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 78 Macroinvertebrate fauna of the Katikara Stream: summer SEM survey sampled 

on 5 March 2018 

Taxa List 
Site Code MCI 

score 

KTK000150 KTK000248 

Sample Number FWB18141 FWB18142 

NEMERTEA Nemertea 3 - C 

ANNELIDA (WORMS) Oligochaeta 1 R A 

MOLLUSCA Potamopyrgus 4 - C 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 R C 

  Coloburiscus 7 A R 

  Deleatidium 8 A C 

  Nesameletus 9 C - 

PLECOPTERA (STONEFLIES) Austroperla 9 C - 

  Stenoperla 10 R - 

  Zelandobius 5 R - 

  Zelandobius illiesi 10 R - 

  Zelandoperla 8 A - 

COLEOPTERA (BEETLES) Elmidae 6 - VA 

  Hydraenidae 8 R R 

  Staphylinidae 5 R - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 - A 

  Hydrobiosis 5 - C 

  Hydrobiosella 9 C - 

  Neurochorema 6 - R 

  Hydropsyche (Orthopsyche) 9 C - 

  Beraeoptera 8 R - 

  Pycnocentria 7 R - 

  Pycnocentrodes 5 - A 

DIPTERA (TRUE FLIES) Aphrophila 5 R A 

  Eriopterini 5 R - 

  Maoridiamesa 3 - R 

  Orthocladiinae 2 A VA 

  Polypedilum 3 C - 

  Tanytarsini 3 - A 

  Empididae 3 - R 

  Austrosimulium 3 R R 

No of taxa 22 19 

MCI 132 95 

SQMCI 6.6 4.0 

EPT (taxa) 13 7 

%EPT (taxa) 59 37 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 79 Macroinvertebrate fauna of the Kaupokonui River: spring SEM survey sampled on 

31 October 2017 

 

  

Taxa List 
Site Code 

MCI score 
KPK000250 KPK000500 KPK000990 KPK000660 KPK000880 

Sample Number FWB17389 FWB17390 FWB17391 FWB17395 FWB17398 

ANNELIDA (WORMS) Oligochaeta 1 - - A R R 

  Lumbricidae 5 - - - - R 

MOLLUSCA Potamopyrgus 4 - - C - - 

EPHEMEROPTERA (MAYFLIES) Acanthophlebia  9 R - - - - 

  Austroclima 7 - C A R R 

  Coloburiscus 7 A XA R VA R 

  Deleatidium 8 XA XA VA XA XA 

  Nesameletus 9 A A - C - 

  Zephlebia group 7 - - - R - 

PLECOPTERA (STONEFLIES) Acroperla 5 R C R - - 

  Megaleptoperla 9 C R - - - 

  Stenoperla 10 C R - - - 

  Zelandobius 5 A C R C - 

  Zelandoperla 8 A R - - - 

COLEOPTERA (BEETLES) Elmidae 6 A A C A C 

  Hydraenidae 8 C C - C - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C C - C - 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C A VA C A 

  Costachorema 7 R R C C C 

  Hydrobiosis 5 - R R - C 

  Hydrobiosella 9 R - - - - 

  Hydrochorema 9 R - - - - 

  Plectrocnemia 8 - R - - - 

  Beraeoptera 8 VA XA R VA - 

  Helicopsyche 10 VA - - - - 

  Olinga 9 A C R C - 

  Pycnocentria 7 - - R - - 

  Pycnocentrodes 5 C XA VA XA C 

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

  Eriopterini 5 C R - R - 

  Maoridiamesa 3 C R VA R XA 

  Orthocladiinae 2 R C A - VA 

  Polypedilum 3 R - - - - 

  Tanypodinae 5 R - - - - 

  Tanytarsini 3 - - C - R 

  Empididae 3 R - - - - 

  Muscidae 3 - - R - - 

  Austrosimulium 3 - - R R - 

  Tabanidae 3 - R - - - 

ACARINA (MITES) Acarina 5 - - - R R 

No of taxa 27 24 21 20 15 

MCI 132 128 102 119 97 

SQMCI 8.0 6.9 4.8 6.6 5.2 

EPT (taxa) 17 16 12 11 7 

%EPT (taxa) 63 67 57 55 47 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 80 Macroinvertebrate fauna of the Kaupokonui Stream: summer SEM survey sampled 

on 1 March 2018 

Taxa List 
Site Code MCI 

score 

KPK000250 KPK000500 KPK000660 KPK000880 

Sample Number FWB18099 FWB18100 FWB18114 FWB18117 

NEMERTEA Nemertea 3 - - C A 

NEMATODA Nematoda 3 - - - R 

ANNELIDA (WORMS) Oligochaeta 1 - - R C 

  Lumbricidae 5 - - R - 

MOLLUSCA Latia 5 - - - R 

  Potamopyrgus 4 - R A A 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 - A C R 

  Coloburiscus 7 A VA A - 

  Deleatidium 8 VA XA XA C 

  Nesameletus 9 R VA R - 

PLECOPTERA (STONEFLIES) Austroperla 9 R - R - 

  Megaleptoperla 9 C C - - 

  Stenoperla 10 R - - - 

  Zelandoperla 8 A R R - 

COLEOPTERA (BEETLES) Elmidae 6 A VA VA A 

  Hydraenidae 8 C C C - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R A A C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 A VA VA VA 

  Costachorema 7 R R C - 

  Hydrobiosis 5 - A C C 

  Plectrocnemia 8 - R - - 

  Psilochorema 6 C - - - 

  Beraeoptera 8 R A C - 

  Helicopsyche 10 R R - - 

  Olinga 9 A C C - 

  Pycnocentrodes 5 - A C C 

DIPTERA (TRUE FLIES) Aphrophila 5 C VA C C 

  Eriopterini 5 R R - - 

  Maoridiamesa 3 R R R - 

  Orthocladiinae 2 C A A VA 

  Polypedilum 3 R - - - 

  Tanypodinae 5 - - R - 

  Tanytarsini 3 - - R A 

  Empididae 3 R - - - 

  Muscidae 3 - R - R 

  Austrosimulium 3 - R R - 

  Tanyderidae 4 - R - - 

No of taxa 22 25 25 16 

MCI 133 123 113 89 

SQMCI 7.2 7.0 6.9 3.5 

EPT (taxa) 13 14 12 5 

%EPT (taxa) 59 56 48 31 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 81 Macroinvertebrate fauna of the Kurapete Stream: spring SEM survey sampled on 

26 October 2017 

Taxa List 
Site Code MCI 

score 

KRP000300 KRP000660 

Sample Number FWB17357 FWB17360 

ANNELIDA (WORMS) Oligochaeta 1 VA C 

MOLLUSCA Potamopyrgus 4 - R 

CRUSTACEA Paraleptamphopidae 5 - R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 A VA 

  Coloburiscus 7 - A 

  Deleatidium 8 C VA 

  Zephlebia group 7 A A 

PLECOPTERA (STONEFLIES) Acroperla 5 R - 

  Zelandobius 5 - C 

COLEOPTERA (BEETLES) Elmidae 6 C A 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 R C 

  Costachorema 7 - C 

  Hydrobiosis 5 R R 

  Hydrobiosella 9 - R 

  Pycnocentria 7 - R 

  Pycnocentrodes 5 - A 

DIPTERA (TRUE FLIES) Aphrophila 5 R A 

  Eriopterini 5 R - 

  Maoridiamesa 3 - R 

  Orthocladiinae 2 A A 

  Polypedilum 3 R R 

  Tanypodinae 5 - R 

  Tanytarsini 3 - R 

  Empididae 3 - R 

  Austrosimulium 3 A C 

No of taxa 14 24 

MCI 97 101 

SQMCI 3.0 6.5 

EPT (taxa) 6 11 

%EPT (taxa) 43 46 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 82 Macroinvertebrate fauna of the Kurapete Stream: spring SEM survey sampled on 

25 October 2017 

Taxa List 
Site Code MCI 

score 

MKW000200 MKW000300 

Sample Number FWB17334 FWB17335 

ANNELIDA (WORMS) Lumbricidae 5 - R 

EPHEMEROPTERA (MAYFLIES) Ameletopsis 10 R - 

  Coloburiscus 7 C A 

  Deleatidium 8 XA XA 

  Nesameletus 9 C C 

PLECOPTERA (STONEFLIES) Acroperla 5 R R 

  Austroperla 9 - R 

  Megaleptoperla 9 R R 

  Stenoperla 10 R - 

  Zelandobius 5 R - 

  Zelandoperla 8 A C 

COLEOPTERA (BEETLES) Elmidae 6 A C 

  Hydraenidae 8 R - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 - R 

TRICHOPTERA (CADDISFLIES) Costachorema 7 C C 

  Hydrobiosis 5 C - 

  Hydrochorema 9 R - 

  Plectrocnemia 8 R - 

  Psilochorema 6 R C 

  Beraeoptera 8 VA C 

  Olinga 9 - R 

  Pycnocentrodes 5 R C 

DIPTERA (TRUE FLIES) Aphrophila 5 C A 

  Eriopterini 5 R - 

  Maoridiamesa 3 C R 

  Orthocladiinae 2 R C 

  Tanytarsini 3 - R 

  Austrosimulium 3 R - 

No of taxa 23 19 

MCI 131 127 

SQMCI 7.8 7.7 

EPT (taxa) 16 12 

%EPT (taxa) 70 63 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 83 Macroinvertebrate fauna of the Maketawa Stream: spring SEM survey sampled on 

25 October 2017 

Taxa List 
Site Code MCI 

score 

MKW000200 MKW000300 

Sample Number FWB17083 FWB17084 

EPHEMEROPTERA (MAYFLIES) Coloburiscus 7 - C 

  Deleatidium 8 XA XA 

  Nesameletus 9 A R 

PLECOPTERA (STONEFLIES) Austroperla 9 - R 

  Megaleptoperla 9 C R 

  Stenoperla 10 R - 

  Zelandoperla 8 A - 

COLEOPTERA (BEETLES) Elmidae 6 VA A 

  Hydraenidae 8 - R 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 - C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 - A 

  Costachorema 7 A C 

  Hydrobiosis 5 C R 

  Hydropsyche (Orthopsyche) 9 R - 

  Plectrocnemia 8 R - 

  Psilochorema 6 R R 

  Pycnocentrodes 5 - R 

DIPTERA (TRUE FLIES) Aphrophila 5 R A 

  Maoridiamesa 3 - R 

  Orthocladiinae 2 R C 

  Polypedilum 3 - R 

  Tanytarsini 3 - R 

  Empididae 3 - R 

  Austrosimulium 3 - C 

No of taxa 13 20 

MCI 142 112 

SQMCI 7.7 7.5 

EPT (taxa) 10 10 

%EPT (taxa) 77 50 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 84 Macroinvertebrate fauna of the Maketawa Stream: summer SEM survey sampled 

on 6 March 2018 

Taxa List 
Site Code MCI 

score 

KRP000300 KRP000660 

Sample Number FWB18146 FWB18147 

NEMERTEA Nemertea 3 C - 

ANNELIDA (WORMS) Oligochaeta 1 C VA 

MOLLUSCA Potamopyrgus 4 A C 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 A A 

  Coloburiscus 7 C C 

  Deleatidium 8 R C 

  Zephlebia group 7 A R 

COLEOPTERA (BEETLES) Elmidae 6 R VA 

  Ptilodactylidae 8 - R 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 A A 

  Hydrobiosis 5 - R 

  Neurochorema 6 - C 

  Oxyethira 2 - C 

  Pycnocentria 7 R C 

  Pycnocentrodes 5 - C 

DIPTERA (TRUE FLIES) Aphrophila 5 - A 

  Orthocladiinae 2 - A 

  Tanytarsini 3 - A 

  Empididae 3 - C 

  Muscidae 3 - R 

  Austrosimulium 3 C R 

No of taxa 12 21 

MCI 107 98 

SQMCI 5.2 4.0 

EPT (taxa) 6 9 

%EPT (taxa) 50 43 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 85 Macroinvertebrate fauna of the Mangaehu River: spring SEM survey sampled on 

9 October 2017 and summer SEM survey sampled on 15 February 2018 

Taxa List 
Site Code MCI 

score 

MGH000950 MGH000950 

Sample Number FWB17284 FWB18061 

PLATYHELMINTHES (FLATWORMS) Cura 3 - R 

ANNELIDA (WORMS) Oligochaeta 1 R A 

MOLLUSCA Potamopyrgus 4 - A 

CRUSTACEA Paracalliope 5 R - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 A A 

  Coloburiscus 7 R A 

  Deleatidium 8 C C 

  Zephlebia group 7 C A 

PLECOPTERA (STONEFLIES) Acroperla 5 C - 

  Zelandobius 5 C - 

COLEOPTERA (BEETLES) Elmidae 6 - C 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 - R 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C A 

  Costachorema 7 C - 

  Hydrobiosis 5 C C 

  Oxyethira 2 - R 

  Pycnocentria 7 R R 

  Pycnocentrodes 5 A A 

DIPTERA (TRUE FLIES) Aphrophila 5 VA A 

  Maoridiamesa 3 C - 

  Orthocladiinae 2 A A 

  Polypedilum 3 - C 

  Tanytarsini 3 - A 

  Empididae 3 - R 

  Muscidae 3 - C 

No of taxa 16 20 

MCI 104 92 

SQMCI 5.0 4.6 

EPT (taxa) 11 8 

%EPT (taxa) 69 40 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 

  

Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

240



 

Table 86 Macroinvertebrate fauna of the Manganui River: spring SEM survey sampled on 

25 October 2017 

Taxa List 
Site Code MCI 

score 

MGN000195 MGN000427 

Sample Number FWB17336 FWB17337 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 C - 

  Coloburiscus 7 C R 

  Deleatidium 8 XA XA 

  Nesameletus 9 A R 

PLECOPTERA (STONEFLIES) Megaleptoperla 9 - R 

  Zelandoperla 8 A - 

COLEOPTERA (BEETLES) Elmidae 6 A R 

  Hydrophilidae 5 R - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 - R 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 - R 

  Costachorema 7 - C 

  Hydrobiosis 5 C R 

  Hydrobiosella 9 R - 

  Beraeoptera 8 C R 

  Olinga 9 R - 

  Pycnocentrodes 5 - R 

DIPTERA (TRUE FLIES) Aphrophila 5 R A 

  Eriopterini 5 C - 

  Maoridiamesa 3 - C 

  Orthocladiinae 2 R A 

  Tanytarsini 3 - R 

  Austrosimulium 3 R - 

ACARINA (MITES) Acarina 5 R - 

No of taxa 16 15 

MCI 126 117 

SQMCI 7.9 7.6 

EPT (taxa) 9 9 

%EPT (taxa) 56 60 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 

 

  

Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

241



 

Table 87 Macroinvertebrate fauna of the Manganui River: summer SEM survey sampled 

on 6 March 2018 

Taxa List 
Site Code MCI 

score 

MGN000195 MGN000427 

Sample Number FWB18156 FWB18157 

NEMERTEA Nemertea 3 - C 

ANNELIDA (WORMS) Oligochaeta 1 - C 

  Lumbricidae 5 - R 

MOLLUSCA Potamopyrgus 4 - C 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 R C 

  Coloburiscus 7 A R 

  Deleatidium 8 VA A 

  Nesameletus 9 VA - 

PLECOPTERA (STONEFLIES) Megaleptoperla 9 R - 

  Zelandoperla 8 C - 

COLEOPTERA (BEETLES) Elmidae 6 VA VA 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C XA 

  Costachorema 7 - R 

  Hydrobiosis 5 R A 

  Neurochorema 6 - A 

  Psilochorema 6 C - 

  Beraeoptera 8 C - 

  Confluens 5 R - 

  Olinga 9 R - 

  Oxyethira 2 - R 

  Pycnocentrodes 5 A R 

DIPTERA (TRUE FLIES) Aphrophila 5 A A 

  Eriopterini 5 C - 

  Maoridiamesa 3 R R 

  Orthocladiinae 2 C VA 

  Tanytarsini 3 - VA 

  Empididae 3 - C 

  Muscidae 3 - R 

  Austrosimulium 3 R - 

  Tanyderidae 4 - R 

No of taxa 20 22 

MCI 121 91 

SQMCI 7.2 4.1 

EPT (taxa) 13 8 

%EPT (taxa) 65 36 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 88 Macroinvertebrate fauna of the Mangaoraka Stream: spring SEM survey 

sampled on 25 October 2017; summer SEM survey sampled on 28 

February 2018 

Taxa List 
Site Code MCI 

score 

MRK000420 MRK000420 

Sample Number FWB17322 FWB18092 

NEMERTEA Nemertea 3 - A 

ANNELIDA (WORMS) Oligochaeta 1 A A 

MOLLUSCA Potamopyrgus 4 - VA 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 C A 

  Coloburiscus 7 R - 

  Deleatidium 8 A - 

PLECOPTERA (STONEFLIES) Zelandobius 5 C R 

COLEOPTERA (BEETLES) Elmidae 6 C VA 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R A 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C A 

  Costachorema 7 C - 

  Hydrobiosis 5 - C 

  Neurochorema 6 R C 

  Oxyethira 2 - C 

  Pycnocentria 7 R R 

  Pycnocentrodes 5 A C 

DIPTERA (TRUE FLIES) Aphrophila 5 VA - 

  Maoridiamesa 3 C - 

  Orthocladiinae 2 VA VA 

  Polypedilum 3 R - 

  Tanytarsini 3 C VA 

  Empididae 3 R C 

  Muscidae 3 - R 

  Austrosimulium 3 R C 

No of taxa 19 18 

MCI 97 84 

SQMCI 3.9 3.9 

EPT (taxa) 9 7 

%EPT (taxa) 47 39 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 89 Macroinvertebrate fauna of the Mangati Stream: spring SEM survey sampled on 

1 March 2017 

Taxa List 
Site Code MCI 

score 

MGT000488 MGT000520 

Sample Number FWB17347 FWB17353 

NEMERTEA Nemertea 3 R - 

NEMATODA Nematoda 3 R - 

ANNELIDA (WORMS) Oligochaeta 1 A VA 

  Lumbricidae 5 C - 

MOLLUSCA Potamopyrgus 4 C R 

CRUSTACEA Ostracoda 1 R - 

  Paracalliope 5 A - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 A - 

TRICHOPTERA (CADDISFLIES) Hydrobiosis 5 R - 

  Psilochorema 6 R - 

  Triplectides 5 R - 

DIPTERA (TRUE FLIES) Orthocladiinae 2 A A 

  Polypedilum 3 A C 

  Empididae 3 - R 

  Austrosimulium 3 C - 

No of taxa 14 5 

MCI 76 52 

SQMCI 3.7 1.3 

EPT (taxa) 4 0 

%EPT (taxa) 29 0 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 90 Macroinvertebrate fauna of the Mangati Stream: summer SEM survey sampled 

on 1 March 2017 

Taxa List 
Site Code MCI 

score 

MGT000488 MGT000520 

Sample Number FWB18083 FWB18089 

NEMERTEA Nemertea 3 C C 

ANNELIDA (WORMS) Oligochaeta 1 VA VA 

  Lumbricidae 5 R R 

MOLLUSCA Potamopyrgus 4 XA XA 

CRUSTACEA Ostracoda 1 R - 

  Isopoda 5 - R 

  Paracalliope 5 XA - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 R - 

TRICHOPTERA (CADDISFLIES) Triplectides 5 R C 

DIPTERA (TRUE FLIES) Limonia 6 - R 

  Chironomus 1 C - 

  Orthocladiinae 2 R C 

  Austrosimulium 3 - R 

  Tanyderidae 4 - C 

ACARINA (MITES) Acarina 5 R - 

No of taxa 11 10 

MCI 71 76 

SQMCI 4.2 3.5 

EPT (taxa) 2 1 

%EPT (taxa) 18 10 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 91 Macroinvertebrate fauna of the Mangawhero Stream: spring SEM survey sampled 

on 6 November 2017 

Taxa List 
Site Code MCI 

score 

MWH000380 MWH000490 

Sample Number FWB17412 FWB17413 

NEMATODA Nematoda 3 R - 

ANNELIDA (WORMS) Oligochaeta 1 C A 

  Lumbricidae 5 R - 

MOLLUSCA Potamopyrgus 4 C R 

CRUSTACEA Paracalliope 5 C R 

  Talitridae 5 - C 

EPHEMEROPTERA (MAYFLIES) Deleatidium 8 R C 

PLECOPTERA (STONEFLIES) Zelandobius 5 - R 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 R C 

  Costachorema 7 - R 

  Hydrobiosis 5 C - 

  Pycnocentria 7 - R 

  Pycnocentrodes 5 - R 

DIPTERA (TRUE FLIES) Aphrophila 5 - A 

  Chironomus 1 R - 

  Maoridiamesa 3 C VA 

  Orthocladiinae 2 A A 

  Polypedilum 3 R R 

  Tanytarsini 3 - R 

  Austrosimulium 3 R R 

No of taxa 13 16 

MCI 72 88 

SQMCI 3.0 3.2 

EPT (taxa) 3 6 

%EPT (taxa) 23 38 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 92 Macroinvertebrate fauna of the Mangawhero Stream: summer SEM survey 

sampled on 21 March 2018 

Taxa List 
Site Code MCI 

score 

MWH000380 MWH000490 

Sample Number FWB18179 FWB18180 

PLATYHELMINTHES (FLATWORMS) Cura 3 R R 

NEMERTEA Nemertea 3 C A 

NEMATODA Nematoda 3 R R 

ANNELIDA (WORMS) Oligochaeta 1 A R 

  Lumbricidae 5 C R 

MOLLUSCA Potamopyrgus 4 A A 

  Sphaeriidae 3 R - 

CRUSTACEA Ostracoda 1 C - 

  Paracalliope 5 R A 

EPHEMEROPTERA (MAYFLIES) Deleatidium 8 - C 

COLEOPTERA (BEETLES) Elmidae 6 - A 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 - C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 R A 

  Hydrobiosis 5 R C 

  Oxyethira 2 A - 

  Pycnocentria 7 - R 

  Pycnocentrodes 5 - R 

  Triplectides 5 - R 

DIPTERA (TRUE FLIES) Limonia 6 R - 

  Chironomus 1 C - 

  Harrisius 6 - R 

  Maoridiamesa 3 - R 

  Orthocladiinae 2 A VA 

  Tanytarsini 3 - A 

  Muscidae 3 R C 

  Austrosimulium 3 C C 

No of taxa 17 21 

MCI 64 87 

SQMCI 2.5 3.4 

EPT (taxa) 2 6 

%EPT (taxa) 12 29 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 93 Macroinvertebrate fauna of the Mangorei Stream: spring 25 October 2017 

summer SEM survey sampled on 2 March 2018 

Taxa List 
Site Code MCI 

score 

MGE000970 MGE000970 

Sample Number FWB17333 FWB18138 

NEMERTEA Nemertea 3 - C 

NEMATODA Nematoda 3 R - 

ANNELIDA (WORMS) Oligochaeta 1 R C 

MOLLUSCA Potamopyrgus 4 - A 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 C A 

  Coloburiscus 7 A C 

  Deleatidium 8 XA A 

  Zephlebia group 7 R - 

PLECOPTERA (STONEFLIES) Zelandobius 5 A - 

  Zelandoperla 8 R - 

COLEOPTERA (BEETLES) Elmidae 6 R VA 

  Hydraenidae 8 R R 

  Ptilodactylidae 8 - R 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C A 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 A VA 

  Costachorema 7 C - 

  Hydrobiosis 5 R C 

  Neurochorema 6 C C 

  Beraeoptera 8 R - 

  Oxyethira 2 - R 

  Pycnocentrodes 5 R - 

DIPTERA (TRUE FLIES) Aphrophila 5 VA A 

  Eriopterini 5 - R 

  Harrisius 6 - R 

  Maoridiamesa 3 C - 

  Orthocladiinae 2 A A 

  Tanytarsini 3 C VA 

  Empididae 3 R C 

  Muscidae 3 - R 

  Austrosimulium 3 C A 

No of taxa 23 22 

MCI 105 96 

SQMCI 7.0 4.6 

EPT (taxa) 12 6 

%EPT (taxa) 52 27 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 94 Macroinvertebrate fauna of the Patea River: spring SEM survey sampled on 

30 October 2017 

Taxa List 
Site Code MCI 

score 

PAT000200 PAT000315 PAT000360 

Sample Number FWB17361 FWB17362 FWB17365 

ANNELIDA (WORMS) Oligochaeta 1 - - R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 R C R 

  Coloburiscus 7 A VA A 

  Deleatidium 8 VA VA VA 

  Nesameletus 9 R C R 

  Zephlebia group 7 - R - 

PLECOPTERA (STONEFLIES) Acroperla 5 R R - 

  Austroperla 9 C - - 

  Megaleptoperla 9 C - - 

  Stenoperla 10 R - - 

  Zelandobius 5 A R R 

  Zelandoperla 8 C A - 

COLEOPTERA (BEETLES) Elmidae 6 C C C 

  Hydraenidae 8 R C R 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R C R 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 - C C 

  Costachorema 7 R R R 

  Hydrobiosis 5 R - R 

  Hydrobiosella 9 R - - 

  Hydropsyche (Orthopsyche) 9 C - - 

  Plectrocnemia 8 - R - 

  Beraeoptera 8 A VA - 

  Confluens 5 R - - 

  Helicopsyche 10 C - - 

  Olinga 9 R R R 

  Pycnocentria 7 C - - 

  Pycnocentrodes 5 - C C 

  Zelolessica 7 R - - 

DIPTERA (TRUE FLIES) Aphrophila 5 C A A 

  Eriopterini 5 - R - 

  Maoridiamesa 3 - - VA 

  Orthocladiinae 2 C R VA 

  Polypedilum 3 R - - 

  Tanypodinae 5 - R - 

  Empididae 3 R - - 

  Austrosimulium 3 - - R 

No of taxa 27 21 18 

MCI 139 129 112 

SQMCI 7.4 7.4 4.6 

EPT (taxa) 20 14 10 

%EPT (taxa) 74 67 56 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 95 Macroinvertebrate fauna of the Patea River: summer SEM survey sampled on 3 April 

2018 

Taxa List 
Site Code MCI 

score 

PAT000200 PAT000315 PAT000360 

Sample Number FWB18189 FWB18190 FWB18195 

NEMATODA Nematoda 3 - - R 

ANNELIDA (WORMS) Oligochaeta 1 - R VA 

MOLLUSCA Potamopyrgus 4 - R C 

EPHEMEROPTERA (MAYFLIES) Ameletopsis 10 R - - 

  Austroclima 7 C C C 

  Coloburiscus 7 VA XA C 

  Deleatidium 8 VA XA A 

  Nesameletus 9 C C - 

  Zephlebia group 7 R R - 

PLECOPTERA (STONEFLIES) Austroperla 9 R R - 

  Megaleptoperla 9 C - - 

  Zelandobius 5 C - - 

  Zelandoperla 8 A R - 

COLEOPTERA (BEETLES) Elmidae 6 A C C 

  Hydraenidae 8 C C R 

  Hydrophilidae 5 R - - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R A C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 - VA VA 

  Costachorema 7 - R R 

  Hydrobiosis 5 C C A 

  Neurochorema 6 - - R 

  Hydropsyche (Orthopsyche) 9 A - - 

  Beraeoptera 8 VA C R 

  Confluens 5 C C R 

  Helicopsyche 10 VA - - 

  Olinga 9 C - - 

  Oxyethira 2 - - R 

  Pycnocentria 7 A - R 

  Pycnocentrodes 5 - C A 

  Zelolessica 7 A - - 

DIPTERA (TRUE FLIES) Aphrophila 5 A A A 

  Maoridiamesa 3 - - A 

  Orthocladiinae 2 R C VA 

  Polypedilum 3 C R - 

  Tanytarsini 3 - C VA 

  Empididae 3 - - C 

  Ephydridae 4 - C - 

  Muscidae 3 - - C 

  Austrosimulium 3 - R - 

No of taxa 25 24 24 

MCI 140 113 99 

SQMCI 7.8 7.1 3.2 

EPT (taxa) 18 13 11 

%EPT (taxa) 72 54 46 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 96 Macroinvertebrate fauna of the Punehu Stream: spring SEM survey sampled on 

19 October 2017 

Taxa List 
Site Code MCI 

score 

PNH000200 PNH000900 

Sample Number FWB17295 FWB17296 

ANNELIDA (WORMS) Lumbricidae 5 - R 

MOLLUSCA Potamopyrgus 4 R C 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 - C 

  Coloburiscus 7 VA C 

  Deleatidium 8 XA XA 

  Nesameletus 9 A C 

PLECOPTERA (STONEFLIES) Acroperla 5 R - 

  Megaleptoperla 9 C - 

  Zelandobius 5 R C 

  Zelandoperla 8 A - 

COLEOPTERA (BEETLES) Elmidae 6 A C 

  Hydraenidae 8 R R 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C C 

  Costachorema 7 C C 

  Hydrobiosis 5 R R 

  Hydropsyche (Orthopsyche) 9 R - 

  Plectrocnemia 8 R - 

  Psilochorema 6 R - 

  Beraeoptera 8 VA C 

  Helicopsyche 10 R - 

  Olinga 9 R - 

  Pycnocentrodes 5 C VA 

DIPTERA (TRUE FLIES) Aphrophila 5 R R 

  Eriopterini 5 C - 

  Chironomus 1 - R 

  Maoridiamesa 3 C C 

  Orthocladiinae 2 C C 

  Austrosimulium 3 - R 

No of taxa 25 20 

MCI 130 109 

SQMCI 7.7 7.3 

EPT (taxa) 17 10 

%EPT (taxa) 68 50 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 97 Macroinvertebrate fauna of the Punehu Stream: summer SEM survey sampled on 

14 March 2018 

Taxa List 
Site Code MCI 

score 

PNH000200 PNH000900 

Sample Number FWB18059 FWB18060 

PLATYHELMINTHES (FLATWORMS) Cura 3 - R 

NEMERTEA Nemertea 3 R C 

ANNELIDA (WORMS) Oligochaeta 1 - VA 

  Lumbricidae 5 R R 

MOLLUSCA Potamopyrgus 4 R A 

CRUSTACEA Paranephrops 5 R - 

EPHEMEROPTERA (MAYFLIES) Acanthophlebia  9 R - 

  Austroclima 7 R A 

  Coloburiscus 7 A A 

  Deleatidium 8 XA VA 

  Ichthybotus 8 R - 

  Nesameletus 9 VA - 

  Zephlebia group 7 - R 

PLECOPTERA (STONEFLIES) Austroperla 9 R - 

  Megaleptoperla 9 C - 

  Stenoperla 10 R - 

  Zelandoperla 8 C - 

COLEOPTERA (BEETLES) Elmidae 6 XA A 

  Hydraenidae 8 C - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 A A 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 VA VA 

  Costachorema 7 R - 

  Hydrobiosis 5 A C 

  Neurochorema 6 R - 

  Polyplectropus 6 C - 

  Psilochorema 6 R - 

  Beraeoptera 8 A - 

  Olinga 9 C - 

  Oxyethira 2 R - 

  Pycnocentrodes 5 VA XA 

DIPTERA (TRUE FLIES) Aphrophila 5 C A 

  Eriopterini 5 C - 

  Orthocladiinae 2 R C 

  Polypedilum 3 - VA 

  Tanytarsini 3 - R 

  Muscidae 3 R R 

  Austrosimulium 3 - C 

  Tabanidae 3 R - 

  Tanyderidae 4 - R 

No of taxa 32 21 

MCI 124 90 

SQMCI 6.8 4.7 

EPT (taxa) 19 7 

%EPT (taxa) 59 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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Table 98 Macroinvertebrate fauna of the Tangahoe River: spring SEM survey sampled on 

1 November 2017 

Taxa List 
Site Code MCI 

score 

TNH000090 TNH000200 TNH000515 

Sample Number FWB17400 FWB17401 FWB17402 

ANNELIDA (WORMS) Oligochaeta 1 R - C 

  Lumbricidae 5 - - R 

MOLLUSCA Latia 5 - R C 

  Potamopyrgus 4 R R A 

CRUSTACEA Phreatogammarus 5 - - C 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 A A C 

  Coloburiscus 7 - C R 

  Deleatidium 8 VA VA C 

  Neozephlebia 7 R - - 

  Zephlebia group 7 C C - 

PLECOPTERA (STONEFLIES) Acroperla 5 C A - 

  Spaniocerca 8 R - - 

  Zelandobius 5 - C C 

COLEOPTERA (BEETLES) Elmidae 6 R A VA 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 - R - 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 - R - 

  Costachorema 7 R - R 

  Hydrobiosis 5 R R R 

  Hydropsyche (Orthopsyche) 9 - R - 

  Hudsonema 6 - - C 

  Pycnocentrodes 5 - R VA 

DIPTERA (TRUE FLIES) Aphrophila 5 - R R 

  Eriopterini 5 R - - 

  Maoridiamesa 3 - - R 

  Orthocladiinae 2 R R A 

  Polypedilum 3 - - C 

  Tanytarsini 3 - - C 

  Ephydridae 4 - - R 

  Austrosimulium 3 A R R 

No of taxa 14 17 21 

MCI 107 111 94 

SQMCI 6.9 7.0 5.0 

EPT (taxa) 8 10 8 

%EPT (taxa) 57 59 38 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 99 Macroinvertebrate fauna of the Tangahoe River: summer SEM survey sampled on 

16 February 2018 

Taxa List 
Site Code MCI 

score 

TNH000090 TNH000200 TNH000515 

Sample Number FWB18063 FWB18064 FWB18065 

NEMERTEA Nemertea 3 - - R 

ANNELIDA (WORMS) Oligochaeta 1 C C C 

  Lumbricidae 5 - - R 

MOLLUSCA Latia 5 - - R 

  Potamopyrgus 4 C VA C 

CRUSTACEA Phreatogammarus 5 - - R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 A VA R 

  Coloburiscus 7 - C - 

  Deleatidium 8 A A - 

  Nesameletus 9 - R - 

  Zephlebia group 7 A A - 

PLECOPTERA (STONEFLIES) Acroperla 5 - R - 

  Zelandobius 5 - R - 

ODONATA (DRAGONFLIES) Antipodochlora 5 - R - 

COLEOPTERA (BEETLES) Elmidae 6 C VA VA 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R C C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C A XA 

  Hydrobiosis 5 R C R 

  Psilochorema 6 R - - 

  Olinga 9 - R - 

  Oxyethira 2 - R - 

  Pycnocentrodes 5 - A A 

  Triplectides 5 R - - 

DIPTERA (TRUE FLIES) Aphrophila 5 R A C 

  Eriopterini 5 R R - 

  Harrisius 6 - R - 

  Maoridiamesa 3 - - R 

  Orthocladiinae 2 R R C 

  Polypedilum 3 - - C 

  Tanypodinae 5 R - - 

  Tanytarsini 3 R C R 

  Muscidae 3 - R - 

  Austrosimulium 3 C R - 

  Tanyderidae 4 R R - 

No of taxa 18 25 17 

MCI 97 102 86 

SQMCI 6.1 5.6 4.3 

EPT (taxa) 7 11 4 

%EPT (taxa) 39 44 24 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 100 Macroinvertebrate fauna of the Timaru Stream: spring SEM survey sampled on 

30 October 2017 

Taxa List 
Site Code MCI 

score 

TMR000150 TMR000375 

Sample Number FWB17374 FWB17375 

ANNELIDA (WORMS) Oligochaeta 1 - C 

MOLLUSCA Potamopyrgus 4 - R 

EPHEMEROPTERA (MAYFLIES) Acanthophlebia  9 R - 

  Ameletopsis 10 C - 

  Austroclima 7 C A 

  Coloburiscus 7 A A 

  Deleatidium 8 XA VA 

  Ichthybotus 8 - R 

  Nesameletus 9 A R 

  Zephlebia group 7 - R 

PLECOPTERA (STONEFLIES) Acroperla 5 C R 

  Austroperla 9 R - 

  Megaleptoperla 9 C - 

  Stenoperla 10 C - 

  Zelandobius 5 A A 

  Zelandoperla 8 C C 

COLEOPTERA (BEETLES) Elmidae 6 A A 

  Hydraenidae 8 C R 

  Hydrophilidae 5 R - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C A 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 R A 

  Costachorema 7 C C 

  Hydrobiosis 5 - R 

  Neurochorema 6 - C 

  Hydropsyche (Orthopsyche) 9 R - 

  Beraeoptera 8 A VA 

  Confluens 5 - C 

  Helicopsyche 10 A - 

  Olinga 9 C R 

  Oxyethira 2 - R 

  Pycnocentrodes 5 C VA 

  Zelolessica 7 R - 

DIPTERA (TRUE FLIES) Aphrophila 5 C A 

  Eriopterini 5 - R 

  Hexatomini 5 R - 

  Maoridiamesa 3 A C 

  Orthocladiinae 2 C VA 

  Polypedilum 3 - R 

  Tanytarsini 3 - R 

  Empididae 3 - R 

  Austrosimulium 3 - R 

No of taxa 28 31 

MCI 140 108 

SQMCI 7.7 5.7 

EPT (taxa) 20 17 

%EPT (taxa) 71 55 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 101 Macroinvertebrate fauna of the Timaru Stream: summer SEM survey sampled 

on 28 February 2018 

Taxa List 
Site Code MCI 

score 

TMR000150 TMR000375 

Sample Number FWB18095 FWB18096 

NEMERTEA Nemertea 3 - R 

ANNELIDA (WORMS) Oligochaeta 1 - C 

MOLLUSCA Potamopyrgus 4 R A 

EPHEMEROPTERA (MAYFLIES) Acanthophlebia  9 R - 

  Ameletopsis 10 C - 

  Austroclima 7 C A 

  Coloburiscus 7 A A 

  Deleatidium 8 VA R 

  Nesameletus 9 C - 

  Zephlebia group 7 C - 

PLECOPTERA (STONEFLIES) Austroperla 9 C - 

  Megaleptoperla 9 C - 

  Stenoperla 10 C - 

  Taraperla 10 R - 

  Zelandobius 5 C - 

  Zelandoperla 8 C R 

COLEOPTERA (BEETLES) Elmidae 6 C A 

  Hydraenidae 8 R R 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C A 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C VA 

  Costachorema 7 R - 

  Hydrobiosis 5 R R 

  Neurochorema 6 R C 

  Hydropsyche (Orthopsyche) 9 R - 

  Psilochorema 6 R - 

  Alloecentrella 8 R - 

  Beraeoptera 8 A R 

  Olinga 9 C R 

  Oxyethira 2 C A 

  Pycnocentria 7 C R 

  Pycnocentrodes 5 - XA 

  Triplectides 5 R R 

  Zelolessica 7 C - 

DIPTERA (TRUE FLIES) Aphrophila 5 A A 

  Harrisius 6 R R 

  Maoridiamesa 3 - R 

  Orthocladiinae 2 A A 

  Polypedilum 3 C - 

  Tanytarsini 3 - A 

  Empididae 3 - C 

  Muscidae 3 - R 

  Austrosimulium 3 - C 

  Tanyderidae 4 - R 

No of taxa 34 28 

MCI 136 101 

SQMCI 6.9 4.8 

EPT (taxa) 25 12 

%EPT (taxa) 74 43 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 102 Macroinvertebrate fauna of the Waiau Stream: spring SEM survey sampled 

on 25 October 2017 and summer SEM survey sampled 28 February 2018 

Taxa List 
Site Code MCI 

score 

WAI000110 WAI000110 

Sample Number FWB17323 FWB18091 

NEMERTEA Nemertea 3 - R 

ANNELIDA (WORMS) Oligochaeta 1 A VA 

MOLLUSCA Latia 5 C C 

  Lymnaeidae 3 - R 

  Physa 3 - C 

  Potamopyrgus 4 C C 

CRUSTACEA Ostracoda 1 - R 

  Paracalliope 5 R - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 VA A 

  Coloburiscus 7 R - 

  Deleatidium 8 C - 

PLECOPTERA (STONEFLIES) Zelandobius 5 A - 

COLEOPTERA (BEETLES) Elmidae 6 VA VA 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C A 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 A VA 

  Hydrobiosis 5 C C 

  Neurochorema 6 - R 

  Psilochorema 6 R - 

  Hudsonema 6 - C 

  Oxyethira 2 - A 

  Paroxyethira 2 - R 

  Pycnocentria 7 A VA 

  Pycnocentrodes 5 VA VA 

DIPTERA (TRUE FLIES) Aphrophila 5 VA C 

  Chironomus 1 - R 

  Harrisius 6 R - 

  Maoridiamesa 3 C - 

  Orthocladiinae 2 A VA 

  Tanytarsini 3 - C 

  Muscidae 3 - R 

  Austrosimulium 3 R C 

ACARINA (MITES) Acarina 5 R C 

No of taxa 21 25 

MCI 101 79 

SQMCI 5.4 4.3 

EPT (taxa) 9 7 

%EPT (taxa) 43 28 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 103 Macroinvertebrate fauna of the Waimoku Stream: Spring SEM survey sampled on 

30 October 2017 

Taxa List 
Site Code MCI 

score 

WMK000100 WMK000298 

Sample Number FWB17372 FWB17373 

NEMATOMORPHA Nematomorpha 3 R - 

ANNELIDA (WORMS) Oligochaeta 1 - A 

  Lumbricidae 5 R - 

MOLLUSCA Potamopyrgus 4 R XA 

CRUSTACEA Talitridae 5 C - 

  Paranephrops 5 C - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 VA A 

  Coloburiscus 7 VA A 

  Deleatidium 8 C C 

  Ichthybotus 8 R - 

  Nesameletus 9 R - 

  Zephlebia group 7 A R 

PLECOPTERA (STONEFLIES) Austroperla 9 A - 

  Spaniocerca 8 R - 

  Stenoperla 10 R - 

  Zelandobius 5 C - 

  Zelandoperla 8 R - 

COLEOPTERA (BEETLES) Elmidae 6 C C 

  Hydraenidae 8 R - 

  Ptilodactylidae 8 C - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C R 

TRICHOPTERA (CADDISFLIES) Costachorema 7 - C 

  Hydrobiosis 5 R C 

  Hydrobiosella 9 C - 

  Hydropsyche (Orthopsyche) 9 VA - 

  Pycnocentria 7 C R 

  Pycnocentrodes 5 - C 

DIPTERA (TRUE FLIES) Aphrophila 5 - C 

  Eriopterini 5 R - 

  Hexatomini 5 R - 

  Maoridiamesa 3 - C 

  Orthocladiinae 2 C VA 

  Polypedilum 3 C R 

  Empididae 3 R - 

  Austrosimulium 3 - C 

  Tanyderidae 4 - R 

No of taxa 29 18 

MCI 128 101 

SQMCI 7.4 3.9 

EPT (taxa) 15 8 

%EPT (taxa) 52 44 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 104 Macroinvertebrate fauna of the Waimoku Stream: summer SEM survey sampled 

on 28 February 2018 

Taxa List 
Site Code MCI 

score 

WMK000100 WMK000298 

Sample Number FWB18097 FWB18098 

ANNELIDA (WORMS) Oligochaeta 1 R C 

MOLLUSCA Latia 5 - R 

  Potamopyrgus 4 C XA 

  Sphaeriidae 3 - R 

CRUSTACEA Isopoda 5 - R 

  Paraleptamphopidae 5 R - 

  Talitridae 5 C - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 VA C 

  Coloburiscus 7 VA R 

  Deleatidium 8 C - 

  Nesameletus 9 C - 

  Zephlebia group 7 A C 

PLECOPTERA (STONEFLIES) Austroperla 9 A - 

  Megaleptoperla 9 C - 

  Stenoperla 10 C - 

  Zelandoperla 8 R - 

COLEOPTERA (BEETLES) Elmidae 6 A A 

  Hydraenidae 8 C - 

  Hydrophilidae 5 R - 

  Ptilodactylidae 8 C - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 A R 

TRICHOPTERA (CADDISFLIES) Ecnomidae/Psychomyiidae 6 - R 

  Hydrobiosella 9 A - 

  Hydrochorema 9 R - 

  Hydropsyche (Orthopsyche) 9 VA - 

  Plectrocnemia 8 R - 

  Psilochorema 6 R - 

  Oxyethira 2 - R 

  Pycnocentria 7 C C 

  Pycnocentrodes 5 - C 

  Triplectides 5 - A 

DIPTERA (TRUE FLIES) Aphrophila 5 R - 

  Eriopterini 5 R - 

  Hexatomini 5 R - 

  Harrisius 6 R - 

  Orthocladiinae 2 C R 

  Polypedilum 3 A C 

  Tanytarsini 3 R - 

  Nothodixa 4 R - 

  Empididae 3 R - 

  Austrosimulium 3 - R 

No of taxa 33 18 

MCI 125 94 

SQMCI 7.3 4.2 

EPT (taxa) 15 7 

%EPT (taxa) 45 39 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 105 Macroinvertebrate fauna of the Waingongoro River: spring SEM survey sampled on  

6 November 2017 

Taxa List 
Site Code MCI 

score 

WGG000115 WGG000150 WGG000500 WGG000665 WGG000895 WGG000995 

Sample Number FWB17404 FWB17405 FWB17406 FWB17409 FWB17410 FWB17411 

NEMERTEA Nemertea 3 - - - - R - 

NEMATODA Nematoda 3 - - - - - R 

ANNELIDA (WORMS) Oligochaeta 1 R R - R A A 

  Lumbricidae 5 - - - - R - 

MOLLUSCA Potamopyrgus 4 - - - - VA R 

CRUSTACEA Paracalliope 5 - - - - C - 

  Paratya 3 - - - - - R 

EPHEMEROPTERA 

(MAYFLIES) 
Ameletopsis 10 R - - - - - 

  Austroclima 7 R C - R A R 

  Coloburiscus 7 A VA VA C R - 

  Deleatidium 8 VA VA XA XA VA A 

  Neozephlebia 7 R - - - - - 

  Nesameletus 9 C A C R - - 

  Zephlebia group 7 - R - R R - 

PLECOPTERA (STONEFLIES) Acroperla 5 R - - - - - 

  Austroperla 9 R C - - - - 

  Megaleptoperla 9 C C R - - - 

  Stenoperla 10 R - - - - - 

  Zelandobius 5 R - R R C C 

  Zelandoperla 8 C A - - - - 

COLEOPTERA (BEETLES) Elmidae 6 A A A - A A 

  Hydraenidae 8 C C - - - - 

MEGALOPTERA 

(DOBSONFLIES) 
Archichauliodes 7 C A R R R - 

TRICHOPTERA 

(CADDISFLIES) 

Hydropsyche 

(Aoteapsyche) 
4 C C A A A C 

  Costachorema 7 - - R C - - 

  Hydrobiosis 5 - R - R C - 

  Hydrobiosella 9 R R - - - - 

  Beraeoptera 8 A VA R - - - 

  Confluens 5 - R R - - - 

  Helicopsyche 10 A A - - - - 

  Olinga 9 A A - - - - 

  Pycnocentria 7 - R - - C - 

  Pycnocentrodes 5 - C A R VA VA 

  Triplectides 5 - - - - R - 

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

  Eriopterini 5 R C R - - - 

  Chironomus 1 - - - - R A 

  Maoridiamesa 3 C - - A R A 

  Orthocladiinae 2 - R - A C A 

  Polypedilum 3 R R - - R C 

  Tanytarsini 3 - - - R - - 

  Empididae 3 R - - - - - 

  Ephydridae 4 - - - R - C 

  Austrosimulium 3 - - - C A - 

  Tanyderidae 4 - - R R R - 

No of taxa 26 25 15 19 24 16 

MCI 135 130 125 101 93 80 

SQMCI 7.7 7.6 7.6 7.4 5.3 4.2 

EPT (taxa) 17 17 10 10 10 5 

%EPT (taxa) 65 68 67 53 42 31 

'Tolerant' taxa 
'Moderately 

sensitive' taxa 
'Highly sensitive' taxa 

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 106 Macroinvertebrate fauna of the Waingongoro River: summer SEM survey sampled on 21 March 2018 

Taxa List 
Site Code MCI 

score 

WGG000115 WGG000150 WGG000500 WGG000665 WGG000895 WGG000995 

Sample Number FWB18169 FWB18170 FWB18171 FWB18176 FWB18177 FWB18178 

NEMERTEA Nemertea 3 - - R R R C 

ANNELIDA (WORMS) Oligochaeta 1 - - - R A C 

  Lumbricidae 5 - - - - C - 

HIRUDINEA (LEECHES) Hirudinea 3 - - - - R - 

MOLLUSCA Latia 5 - - - - R - 

  Potamopyrgus 4 - - C R VA A 

  Sphaeriidae 3 - - - - R - 

CRUSTACEA Ostracoda 1 - - R - - - 

  Paracalliope 5 - - - - C - 

  Phreatogammarus 5 - - - - - R 

  Paratya 3 - - - - - C 

EPHEMEROPTERA (MAYFLIES) Ameletopsis 10 R - - - - - 

  Austroclima 7 C A C - R R 

  Coloburiscus 7 VA VA A R - - 

  Deleatidium 8 VA VA XA VA R - 

  Nesameletus 9 VA VA R - - - 

  Zephlebia group 7 - R - - - - 

PLECOPTERA (STONEFLIES) Austroperla 9 C - - - - - 

  Megaleptoperla 9 C - - - - - 

  Stenoperla 10 R - - - - - 

  Zelandobius 5 R - - - - - 

  Zelandoperla 8 VA A - - - - 

COLEOPTERA (BEETLES) Elmidae 6 C A A R VA A 

  Hydraenidae 8 A A R - - R 

  Ptilodactylidae 8 - R - - - - 

MEGALOPTERA 

(DOBSONFLIES) 
Archichauliodes 7 C A A C R R 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C A VA A A VA 

  Costachorema 7 - R R - - - 

  Hydrobiosis 5 R R C R C R 

  Neurochorema 6 - - - - R - 

  Hydropsyche (Orthopsyche) 9 C - - - - - 

  Beraeoptera 8 VA A R - - - 

  Helicopsyche 10 A C - - - - 

  Hudsonema 6 - - - - R R 

  Olinga 9 A C R - - - 

  Oxyethira 2 - - - - C R 

  Pycnocentria 7 - - R - A C 

  Pycnocentrodes 5 R A C - VA A 

  Triplectides 5 - - - - - R 

  Zelolessica 7 R - - - - - 

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

  Eriopterini 5 R C R R - - 

  Orthocladiinae 2 C C C C C A 

  Polypedilum 3 C - - - - R 

  Tanytarsini 3 R - R C A A 

  Ceratopogonidae 3 - R - - - - 

  Empididae 3 R R - - - - 

  Ephydridae 4 - - - - - C 

  Austrosimulium 3 - R R R C C 

  Tanyderidae 4 - - - R - - 

ACARINA (MITES) Acarina 5 - R - - R - 

No of taxa 27 24 22 15 23 22 

MCI 134 124 112 89 91 89 

SQMCI 7.8 7.3 7.1 6.8 4.7 4.0 

EPT (taxa) 18 13 11 4 8 7 

%EPT (taxa) 67 54 50 27 35 32 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 107 Macroinvertebrate fauna of the Waiokura Stream: spring SEM survey sampled on  

31 October 2017 

Taxa List 
Site Code MCI 

score 

WKR000500 WKR000700 

Sample Number FWB17392 FWB17393 

ANNELIDA (WORMS) Oligochaeta 1 C C 

  Lumbricidae 5 R - 

MOLLUSCA Potamopyrgus 4 C R 

CRUSTACEA Paraleptamphopidae 5 R R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 VA VA 

  Coloburiscus 7 C A 

  Zephlebia group 7 C VA 

PLECOPTERA (STONEFLIES) Zelandobius 5 A R 

COLEOPTERA (BEETLES) Elmidae 6 VA A 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 A A 

  Ecnomidae/Psychomyiidae 6 R - 

  Hydrobiosis 5 R R 

  Confluens 5 - R 

  Hudsonema 6 C - 

  Pycnocentria 7 C R 

  Pycnocentrodes 5 C C 

DIPTERA (TRUE FLIES) Harrisius 6 - R 

  Orthocladiinae 2 R - 

  Polypedilum 3 - R 

  Tanytarsini 3 R - 

  Tanyderidae 4 R - 

ACARINA (MITES) Acarina 5 - R 

No of taxa 19 17 

MCI 101 105 

SQMCI 6.0 6.5 

EPT (taxa) 10 9 

%EPT (taxa) 53 53 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 108 Macroinvertebrate fauna of the Waiokura Stream: summer SEM survey sampled 

on 1 March 2018 

Taxa List 
Site Code MCI 

score 

WKR000500 WKR000700 

Sample Number FWB17032 FWB17034 

ANNELIDA (WORMS) Oligochaeta 1 A A 

MOLLUSCA Potamopyrgus 4 C R 

CRUSTACEA Ostracoda 1 A C 

  Paracalliope 5 A A 

  Paraleptamphopidae 5 R - 

  Paranephrops 5 R - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 VA C 

  Coloburiscus 7 C C 

  Deleatidium 8 - R 

  Zephlebia group 7 A VA 

PLECOPTERA (STONEFLIES) Zelandobius 5 R - 

COLEOPTERA (BEETLES) Elmidae 6 A A 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 C A 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C VA 

  Hydrobiosis 5 - R 

  Psilochorema 6 R C 

  Oecetis 4 - R 

  Pycnocentrodes 5 R - 

  Triplectides 5 C R 

DIPTERA (TRUE FLIES) Chironomus 1 R - 

  Harrisius 6 R - 

  Orthocladiinae 2 - C 

  Polypedilum 3 - R 

  Austrosimulium 3 - C 

  Tanyderidae 4 - C 

ACARINA (MITES) Acarina 5 C - 

No of taxa 19 19 

MCI 97 94 

SQMCI 5.5 5.2 

EPT (taxa) 8 9 

%EPT (taxa) 42 47 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 109 Macroinvertebrate fauna of the Waiongana Stream: spring SEM survey sampled 

on 24 October 2017 

Taxa List 
Site Code MCI 

score 

WGA000260 WGA000450 

Sample Number FWB17305 FWB17306 

ANNELIDA (WORMS) Oligochaeta 1 R C 

  Lumbricidae 5 - R 

MOLLUSCA Potamopyrgus 4 R R 

EPHEMEROPTERA (MAYFLIES) Coloburiscus 7 C - 

  Deleatidium 8 XA A 

PLECOPTERA (STONEFLIES) Acroperla 5 R - 

  Zelandobius 5 C C 

  Zelandoperla 8 R - 

COLEOPTERA (BEETLES) Elmidae 6 C A 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 R C 

  Costachorema 7 C R 

  Hydrobiosis 5 R R 

  Neurochorema 6 R - 

  Beraeoptera 8 C - 

  Pycnocentrodes 5 C R 

DIPTERA (TRUE FLIES) Aphrophila 5 VA C 

  Chironomus 1 - R 

  Maoridiamesa 3 C R 

  Orthocladiinae 2 VA A 

  Tanytarsini 3 - R 

  Empididae 3 R R 

  Austrosimulium 3 R R 

No of taxa 20 18 

MCI 102 86 

SQMCI 6.6 4.9 

EPT (taxa) 11 6 

%EPT (taxa) 55 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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Table 110 Macroinvertebrate fauna of the Waiongana Stream: summer SEM survey sampled 

on 19 February 2018 

Taxa List 
Site Code MCI 

score 

WGA000260 WGA000450 

Sample Number FWB18069 FWB18070 

PLATYHELMINTHES (FLATWORMS) Cura 3 - C 

NEMERTEA Nemertea 3 C A 

ANNELIDA (WORMS) Oligochaeta 1 R A 

  Lumbricidae 5 R - 

MOLLUSCA Latia 5 - R 

  Potamopyrgus 4 VA VA 

CRUSTACEA Paracalliope 5 - R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 A C 

  Coloburiscus 7 A - 

  Deleatidium 8 C - 

  Zephlebia group 7 C - 

COLEOPTERA (BEETLES) Elmidae 6 VA VA 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 A A 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 VA VA 

  Costachorema 7 C - 

  Hydrobiosis 5 A C 

  Neurochorema 6 C C 

  Beraeoptera 8 C - 

  Oxyethira 2 C C 

  Pycnocentria 7 C R 

  Pycnocentrodes 5 VA A 

DIPTERA (TRUE FLIES) Aphrophila 5 VA A 

  Eriopterini 5 R - 

  Hexatomini 5 R - 

  Chironomus 1 R - 

  Harrisius 6 R - 

  Maoridiamesa 3 R - 

  Orthocladiinae 2 A A 

  Polypedilum 3 R - 

  Tanytarsini 3 VA VA 

  Empididae 3 C R 

  Muscidae 3 C - 

  Austrosimulium 3 C - 

  Tanyderidae 4 C R 

No of taxa 31 20 

MCI 94 87 

SQMCI 4.7 4.2 

EPT (taxa) 11 6 

%EPT (taxa) 35 30 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 

  

Policy and Planning Committee - Regional freshwater ecological quality: 2017-2018 results from state of the environment monitoring

265



 

Table 111 Macroinvertebrate fauna of the Waitara River: spring SEM survey sampled on 

20 October 2017 

Taxa List 
Site Code MCI 

score 

WTR000540 WTR000850 

Sample Number FWB17300 FWB17301 

ANNELIDA (WORMS) Oligochaeta 1 C C 

  Lumbricidae 5 R - 

MOLLUSCA Latia 5 C - 

  Potamopyrgus 4 C - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 C - 

  Coloburiscus 7 R - 

  Deleatidium 8 VA A 

  Zephlebia group 7 R - 

PLECOPTERA (STONEFLIES) Acroperla 5 C - 

  Zelandobius 5 C - 

  Zelandoperla 8 R - 

COLEOPTERA (BEETLES) Elmidae 6 A - 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R R 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 - R 

  Costachorema 7 R - 

  Hydrobiosis 5 R - 

  Pycnocentria 7 R - 

  Pycnocentrodes 5 R - 

DIPTERA (TRUE FLIES) Aphrophila 5 C C 

  Eriopterini 5 R - 

  Maoridiamesa 3 - R 

  Orthocladiinae 2 R A 

  Tanytarsini 3 - R 

  Tanyderidae 4 R - 

No of taxa 21 8 

MCI 110 83 

SQMCI 6.9 4.6 

EPT (taxa) 11 2 

%EPT (taxa) 52 25 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 112 Macroinvertebrate fauna of the Waitara River: summer SEM survey sampled on  

9 February 2018 

Taxa List Site Code 
MCI 

score 
WTR000540 WTR000850 

  Sample Number   FWB18057 FWB18058 

ANNELIDA (WORMS) Oligochaeta 1 C A 

MOLLUSCA Latia 5 C - 

  Potamopyrgus 4 VA R 

CRUSTACEA Paratya 3 - R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 C - 

  Coloburiscus 7 R - 

  Deleatidium 8 R - 

  Zephlebia group 7 C - 

COLEOPTERA (BEETLES) Elmidae 6 A R 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 R - 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 A A 

  Hydrobiosis 5 R - 

  Oxyethira 2 C C 

  Paroxyethira 2 - R 

  Pycnocentrodes 5 C - 

  Triplectides 5 R - 

DIPTERA (TRUE FLIES) Aphrophila 5 A C 

  Eriopterini 5 R - 

  Orthocladiinae 2 A VA 

  Tanytarsini 3 C A 

  Empididae 3 - R 

  Tanyderidae 4 R - 

No of taxa 19 11 

MCI 97 64 

SQMCI 4.2 2.4 

EPT (taxa) 8 1 

%EPT (taxa) 42 9 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 113 Macroinvertebrate fauna of the Waiwhakaiho River: spring SEM survey sampled on 

25 October 2017 

Taxa List 
Site Code MCI 

score 

WKH000920 WKH000950 WKH000100 WKH000500 

Sample Number FWB17319 FWB17321 FWB17330 FWB17331 

ANNELIDA (WORMS) Oligochaeta 1 R A - - 

  Lumbricidae 5 - R - R 

EPHEMEROPTERA 

(MAYFLIES) 
Austroclima 7 - R - - 

  Coloburiscus 7 C - R C 

  Deleatidium 8 VA A VA XA 

  Nesameletus 9 - R R - 

PLECOPTERA (STONEFLIES) Acroperla 5 R C R R 

  Austroperla 9 - - R - 

  Megaleptoperla 9 - - R - 

  Zelandobius 5 R R - C 

  Zelandoperla 8 R - C A 

COLEOPTERA (BEETLES) Elmidae 6 C - VA C 

  Hydraenidae 8 R R - - 

MEGALOPTERA 

(DOBSONFLIES) 
Archichauliodes 7 R - - - 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C C - C 

  Costachorema 7 - R R R 

  Hydrobiosis 5 R - R R 

  Hydropsyche (Orthopsyche) 9 - - R - 

  Psilochorema 6 - - C - 

  Beraeoptera 8 R R C C 

  Confluens 5 - - - R 

  Olinga 9 - - - R 

  Pycnocentrodes 5 - - - R 

DIPTERA (TRUE FLIES) Aphrophila 5 A A C C 

  Eriopterini 5 - - R - 

  Chironomus 1 - R - - 

  Maoridiamesa 3 R R C C 

  Orthocladiinae 2 VA VA C A 

  Tanytarsini 3 C - - - 

  Austrosimulium 3 - R - - 

No of taxa 16 16 17 17 

MCI 106 101 131 114 

SQMCI 5.0 3.2 6.8 7.6 

EPT (taxa) 8 8 12 12 

%EPT (taxa) 50 50 71 71 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 114 Macroinvertebrate fauna of the Waiwhakaiho River: spring SEM survey sampled 

on 2 March 2018 

Taxa List 
Site Code MCI 

score 

WKH000920 WKH000950 WKH000100 WKH000500 

Sample Number FWB18132 FWB18134 FWB18135 FWB18136 

NEMERTEA Nemertea 3 R C - - 

ANNELIDA (WORMS) Oligochaeta 1 C R - - 

  Lumbricidae 5 - R - - 

MOLLUSCA Physa 3 - R - - 

  Potamopyrgus 4 R C - - 

CRUSTACEA Ostracoda 1 - - - R 

  Paratya 3 R - - - 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 - R - R 

  Coloburiscus 7 - - R C 

  Deleatidium 8 R R XA XA 

  Nesameletus 9 - - A R 

PLECOPTERA (STONEFLIES) Austroperla 9 - - R - 

  Megaleptoperla 9 - - R - 

  Zelandoperla 8 - - A - 

COLEOPTERA (BEETLES) Elmidae 6 R C VA VA 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 - C - C 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 C A C VA 

  Costachorema 7 - - R C 

  Hydrobiosis 5 - R C A 

  Hydrochorema 9 - - R - 

  Neurochorema 6 - - - R 

  Psilochorema 6 - - C - 

  Beraeoptera 8 - - C - 

  Olinga 9 - - R - 

  Oxyethira 2 R C - R 

  Pycnocentrodes 5 - - - R 

DIPTERA (TRUE FLIES) Aphrophila 5 - R A VA 

  Eriopterini 5 - - R - 

  Maoridiamesa 3 - - - C 

  Orthocladiinae 2 A VA R A 

  Polypedilum 3 - - R - 

  Tanytarsini 3 R C - A 

  Ephydridae 4 A C - - 

  Muscidae 3 R R - C 

  Austrosimulium 3 C - - R 

No of taxa 13 17 18 19 

MCI 71 85 132 98 

SQMCI 3.0 2.8 7.6 6.6 

EPT (taxa) 2 4 13 9 

%EPT (taxa) 15 24 72 47 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Table 115 Macroinvertebrate fauna of the Whenuakura River: for the spring SEM survey 

sampled on 1 November 2017 and summer SEM survey sampled on  

16 February 2018 

Taxa List 
Site Code MCI 

score 

WNR000450 WNR000450 

Sample Number FWB17399 FWB18062 

NEMERTEA Nemertea 3 - R 

ANNELIDA (WORMS) Oligochaeta 1 R A 

  Lumbricidae 5 - C 

MOLLUSCA Latia 5 - R 

  Potamopyrgus 4 C VA 

CRUSTACEA Paraleptamphopidae 5 - R 

  Phreatogammarus 5 A A 

  Paratya 3 VA R 

EPHEMEROPTERA (MAYFLIES) Austroclima 7 - A 

  Mauiulus 5 C C 

  Rallidens 9 R - 

  Zephlebia group 7 - C 

PLECOPTERA (STONEFLIES) Zelandobius 5 R - 

COLEOPTERA (BEETLES) Elmidae 6 - VA 

  Hydrophilidae 5 R C 

MEGALOPTERA (DOBSONFLIES) Archichauliodes 7 - R 

TRICHOPTERA (CADDISFLIES) Hydropsyche (Aoteapsyche) 4 R VA 

  Hydrobiosis 5 - C 

  Neurochorema 6 - R 

  Psilochorema 6 - R 

  Hudsonema 6 R - 

  Oecetis 4 R R 

  Oxyethira 2 - C 

  Paroxyethira 2 - R 

  Pycnocentrodes 5 - R 

  Triplectides 5 R R 

DIPTERA (TRUE FLIES) Aphrophila 5 R C 

  Eriopterini 5 R R 

  Hexatomini 5 - R 

  Chironomus 1 R R 

  Orthocladiinae 2 C R 

  Polypedilum 3 - R 

  Tanypodinae 5 C R 

  Tanytarsini 3 - A 

  Tanyderidae 4 - R 

No of taxa 17 32 

MCI 87 88 

SQMCI 3.5 4.5 

EPT (taxa) 7 10 

%EPT (taxa) 41 31 

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

R = Rare     C = Common     A = Abundant     VA = Very Abundant     XA = Extremely Abundant 
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Appendix II 

 

Summary of SEM sites’ information 2017-2018, 

median MCI scores, 

predicted scores and 1995-2018 trends 
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Summary of MCI scores at all SEM sites: significance in relation to various predictive methodologies (Stark and Fowles, 2009; Leathwick, 2008), and trends over the SEM period 1995 to 2018 

Site code 
River Environment 

Classification (REC) 

Altitude 

(masl) 

Distance 

from 

National 

Park (km) 

MCI Values  Median 

'health' 

category 

Predictive MCI 

values 
Time Trends (1995-2018) 

Spring 

2017 

Summer 

2018 
Range 

Medians to date 

Distance1 REC2 P value 
FDR p 

value 
+ / - 

Trendline 

MCI 

range Spring Summer Overall 

STY000300 CX/H/VA/S/MO/MG 160 7.3 110 104 64-160 111 113 112 Good 109[0] 128[-] 0.08 0.13 -ve 
15 

STY000400 CX/H/VA/S/MO/MG 70 12.5 100 105 0-160 107 109 108 Good 103[0] 115[0] 0.72 0.86 -ve 16 

HRK000085 WW/L/VA/U/MO/MG 5 N/A 83 85 68-100 89 88 89 Fair N/A 89[0] 0.02 0.04 +ve 10 

HTK000350 WX/L/VA/P/MO/LG 60 N/A 113 97 79-115 101 96 97 Fair N/A 95[0] <0.01 <0.01 +ve 18 

HTK000425 WW/L/VA/P/MO/LG 30 N/A 117 108 91-115 106 103 104 Good N/A 92[+] <0.01 <0.01 +ve 12 

HTK000745 WW/L/VA/U/MO/MG 5 N/A 102 75 62-101 86 85 86 Fair N/A 93[0] 0.87 0.90 +ve 13 

KPA000250 CX/H/VA/P/MO/MG 240 5.7 120 113 83-131 121 114 117 Good 112[0] 111[0] <0.01 <0.01 +ve 28 

KPA000700 CX/H/VA/P/MO/MG 140 13.5 103 103 78-118 98 94 96 Fair 103[0] 105[0] <0.01 <0.01 +ve 28 

KPA000950 CX/L/VA/P/MO/LG 20 25.2 93 82 76-101 90 81 87 Fair 96[0] 99[-] 0.04 0.07 +ve 13 

KTK000150 CW/L/VA/P/HO/LG 420 0 143 132 112-148 137 135 135 Very good 132[0] 131[0] 0.04 0.08 -ve 8 

KTK000248 WX/L/VA/P/MO/LG 5 18.1 102 95 87-118 102 102 102 Good 99[0] 96[0] 0.66 0.77 -ve 11 

KPK000250 CX/H/VA/IF/MO/MG 380 3.3 132 133 124-139 130 128 130 Very good 118[+] 137[0] 0.08 0.13 +ve 6 

KPK000500 CX/H/VA/P/MO/MG 260 9.2 128 123 98-133 121 113 117 Good 107[0] 127[0] <0.01 <0.01 +ve 20 

KPK000660 CX/H/VA/P/MO/LG 170 15.5 119 113 71-128 107 102 103 Good 101[0] 122[-] <0.01 <0.01 +ve 33 

KPK000880 CW/H/VA/P/MO/LG 60 25.7 97 89 66-110 94 88 91 Fair 95[0] 106[-] <0.01 0.02 +ve 15 

KPK000990 CW/L/VA/P/HO/LG 5 31.1 102 74 69-103 94 87 91 Fair 93[0] 96[0] 0.02 0.04 +ve 14 

KRP000300 WX/L/VA/P/LO/LG 180 N/A 97 107 80-106 94 96 95 Fair N/A 92[0] <0.01 <0.01 +ve 19 

KRP000660 WW/L/VA/P/LO/LG 120 N/A 101 98 70-112 96 91 94 Fair N/A 102[0] <0.01 <0.01 +ve 24 

MKW000200 CX/H/VA/IF/MO/MG 380 2.3 131 124 100-142 131 124 129 Very good 121[0] 130[0] 0.92 0.94 +ve 12 

MKW000300 CX/H/VA/P/MO/LG 150 15.5 127 113 90-119 110 105 108 Good 101[0] 111[0] <0.01 <0.01 +ve 18 

MGH000950 CW/L/SS/P/HO/LG 120 N/A 104 92 77-104 94 91 92 Fair N/A 117[-] <0.01 <0.01 +ve 19 

MGN000195 CX/H/VA/P/MO/LG 330 8.7 126 121 113-143 129 123 126 Very good 107[+] 124[0] 0.18 0.25 -ve 9 

MGN000427 CX/L/VA/P/HO/MG 140 37.9 117 91 77-115 102 96 98 Fair 91[0] 103[0] 0.44 0.55 +ve 7 

MRK000420 WW/L/VA/P/MO/LG 60 N/A 97 84 75-105 93 89 90 Fair N/A 92[0] <0.01 <0.01 +ve 16 

MGT000488 WN/L/VA/P/LO/LG 30 N/A 76 71 56-91 78 78 78 Poor  N/A 80[0] 0.54 0.65 +ve 9 
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Site code 
River Environment 

Classification (REC) 

Altitude 

(masl) 

Distance 

from 

National 

Park (km) 

MCI Values  Median 

'health' 

category 

Predictive MCI 

values 
Time Trends (1995-2018) 

Spring 

2017 

Summer 

2018 
Range 

Medians to date 

Distance1 REC2 P value 
FDR p 

value 
+ / - 

Trendline 

MCI 

range Spring Summer Overall 

MGT000520 WW/L/VA/U/LO/LG 20 N/A 52 76 44-79 65 70 67 Poor N/A 88[-] <0.01 <0.01 +ve 22 

MWH000380 WW/L/M/P/MO/LG 200 N/A 72 64 58-85 74 73 74 Poor N/A 92[-] 0.02 0.05 +ve 6 

MWH000490 CN/L/VA/P/MO/LG 190 N/A 88 87 63-102 82 79 80 Fair N/A 93[-] <0.01 <0.01 +ve 18 

MGE000970 CX/L/VA/P/MO/LG 90 15.6 105 96 86-113 104 99 102 Good 101(0) 101[0] 0.16 0.23 -ve 7 

PAT000200 CX/H/VA/IF/MO/MG 500 1.9 139 140 127-150 138 138 138 Very good 125[+] 129[0] 0.16 0.23 +ve 7 

PAT000315 CX/H/VA/P/MO/LG 300 12.4 129 113 99-130 116 109 111 Good 103[0] 112[0] 0.02 0.04 +ve 11 

PAT000360 CW/L/VA/P/HO/LG 240 19.2 112 99 86-105 99 96 98 Fair 99[0] 109[-] 0.21 0.28 +ve 3 

PNH000200 CX/H/YA/IF/MO/MG 270 4.4 130 124 104-137 127 122 124 Very good 115[0] 121[0] <0.01 <0.01 +ve 13 

PNH000900 CW/L/VA/P/MO/LG 20 20.9 109 90 70-114 96 85 90 Fair 98[0] 100[0] <0.01 <0.01 +ve 18 

TNH000090 WW/L/SS/P/MO/LG 85 N/A 107 97 90-107 98 101 100 Good N/A 110[-] 0.09 0.14 +ve 8 

TNH000200 WW/L/SS/P/HO/LG 65 N/A 111 102 92-110 104 102 103 Good N/A 108[0] 0.80 0.86 -ve 8 

TNH000515 WW/L/SS/P/HO/LG 15 N/A 94 86 84-104 96 87 94 Fair N/A 95[0] 0.65 0.77 -ve 8 

TMR000150 CX/H/VA/IF/LO/HG 420 0 140 136 119-152 137 139 138 Very good 132[0] 141[0] 0.16 0.23 +ve 9 

TMR000375 CX/L/VA/P/MO/MG 100 10.9 108 101 89-120 107 103 103 Good 105[0] 117[-] <0.01 <0.01 +ve 19 

WAI000110 WW/L/VA/P/MO/LG 50 N/A 101 79 80-101 93 88 91 Fair N/A 91[0] <0.01 0.01 +ve 11 

WMK000100 WW/L/VA/P/LO/HG 160 0 128 125 121-141 132 130 131 Very good 132[0] 128[0] 0.86 0.90 +ve 5 

WMK000298 WW/L/VA/P/MO/MG 1 4 101 94 75-105 94 90 92 Fair 116[-] 103[-] <0.01 <0.01 +ve 13 

WGG000115 CX/H/VA/IF/LO/MG 540 0.7 135 134 122-144 132 134 133 Very good 132[0] 131[0] 0.14 0.22 +ve 8 

WGG000150 CX/H/VA/P/LO/MG 380 7.2 130 124 119-139 131 126 129 Very good 110[+] 124[0] 0.41 0.53 +ve 12 

WGG000500 CW/L/VA/P/MO/LG 200 23 125 112 91-124 103 102 103 Good 97[0] 110[0] <0.01 <0.01 +ve 10 

WGG000665 CW/L/VA/P/HO/MG 180 29.6 101 89 77-111 100 93 96 Fair 94[0] 102[0] <0.01 0.01 +ve 12 

WGG000895 CW/L/VA/P/HO/LG 40 63 93 91 73-106 96 94 95 Fair 85[0] 92[0] 0.71 0.79 +ve 5 

WGG000995 CW/L/VA/P/HO/MG 5 66.6 80 89 69-100 93 86 91 Fair 85[0] 95[0] 0.06 0.11 +ve 11 

WKR000500 WW/L/VA/P/MO/LG 150 N/A 101 110 88-114 102 98 100 Good N/A 97[0] <0.01 <0.01 +ve 11 

WKR000700 WW/L/VA/P/MO/LG 70 N/A 105 104 92-109 99 98 98 Fair N/A 95[0] 0.45 0.55 -ve 9 

WGA000260 CX/L/VA/P/MO/LG 140 16.1 102 94 82-112 99 96 97 Fair 100[0] 99[0] 0.05 0.09 +ve 8 

WGA000450 WW/L/VA/P/MO/LG 20 31.2 86 87 72-102 92 87 89 Fair 93[0] 88[0] <0.01 0.01 +ve 19 
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Site code 
River Environment 

Classification (REC) 

Altitude 

(masl) 

Distance 

from 

National 

Park (km) 

MCI Values  Median 

'health' 

category 

Predictive MCI 

values 
Time Trends (1995-2018) 

Spring 

2017 

Summer 

2018 
Range 

Medians to date 

Distance1 REC2 P value 
FDR p 

value 
+ / - 

Trendline 

MCI 

range Spring Summer Overall 

WTR000540 WX/L/SS/P/HO/LG 100 N/A 110 97 95-102 99 98 99 Fair N/A 110[-] N/T N/T - - 

WTR000850 WX/L/SS/P/HO/LG 15 N/A 83 64 64-107 91 81 86 Fair N/A 98[-] 0.08 0.13 +ve 17 

WKH000100 CX/H/VA/IF/LO/HG 460 0 131 132 115-147 131 128 130 Very good 132[0] 137[0] 0.21 0.28 +ve 6 

WKH000500 CX/H/VA/P/MO/MG 175 10.6 114 98 87-125 112 108 111 Good 105[0] 115[0] <0.01 <0.01 +ve 13 

WKH000920 CX/H/VA/P/HO/LG 20 26.6 106 71 71-110 99 92 94 Fair 95[0] 97[0] 0.97 0.97 +ve 11 

WKH000950 CX/H/VA/P/HO/LG 2 28.4 101 85 70-111 92 84 89 Fair 94[0] 97[0] 0.69 0.78 +ve 6 

WNR000450 WW/L/SS/P/HO/LG 20 N/A 87 88 81-94 87 88 87 Fair N/A 109[-] N/T N/T - - 

Notes: ( ) = affected by headwater erosion events; Trend highly significant (p < 0.01), significant (p < 0.05) and not significant (p ≥ 0.05); [+ve/-ve/-] = wheter a trend line was positive, negative or 

absent; N/A = non-ringplain source inside NP sites; N/As = soft-bedded sites;^ = highest recorded MCI score for that site; * = lowest recorded MCI score for that site, 1 = Stark and Fowles, 2009’ 
2 = Leathwick, 2009; N/T = not trended (insufficient data at present). 
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Agenda Memorandum  

Date 23 July 2019 
 

 
Memorandum to 
Chairperson and Members 
Policy and Planning Committee 

 

Subject: Aotearoa Deal for Nature 

Approved by: AD McLay, Director Resource Management 
 

BG Chamberlain, Chief Executive 
 

Document: 2284474 
 

 

Purpose 

1. The purpose of this memorandum is to present for Members’ information the Aotearoa 
Deal for Nature action plan. 

 

Executive summary 

2. In April 2019, the Environment Aotearoa 2019 report was released by the Ministry for the 
Environment and Statistics NZ highlighting that indigenous biodiversity is under 
significant pressure from introduced species, pollution, physical changes to our 
landscape, harvesting of wild species and other factors. Almost 4,000 native species are 
currently threatened with or at risk of extinction.  

 

3. In response, the Jane Goodall Foundation along with a number of other environmental 
groups in New Zealand prepared the Aotearoa Deal for Nature action Plan (the action 
plan).  

 

4. The action plan has 20 key recommendations to the New Zealand Government which 
are designed to “…stop the destruction of nature and to enable ecosystems to recover and 
thrive”. 

 

5. Officers have reviewed the recommendations and note most of the recommendations 
in the action plan depend upon a Government response, including recommendations 
for legislative change, increased resourcing and funding of Government departments 
and recommendations for the Government to shift priorities and champion 
international causes.  

 

6. However, some action plan recommendations may have a direct effect on the Taranaki 
Regional Council (the Council) such as the preparation of a National Policy Statement for 
Indigenous Biodiversity.  

 

7. Officers further note that this Council is well placed to support and/or contribute to 
the action plan’s aims and recommendations through a number of its current activities 
and programmes. 
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8. Into the future, the Council’s second generation resource management plans are likely 
to include stronger provisions for the protection of indigenous biodiversity and 
threatened species. 

 

Recommendations 

That the Taranaki Regional Council: 

a) receives this memorandum Aotearoa Deal for Nature; and 
 

b) notes the actions the Council is undertaking which support the protection and 
enhancement of biodiversity in Taranaki.  

 

Background 

9. The Environment Aotearoa 2019 report was released in April 2019 by the Ministry for the 
Environment and Statistics NZ. The full report and a summary document can be found 
at https://www.mfe.govt.nz/publications/environmental-reporting/environment-
aotearoa-2019.  

 

10. The Environment Aotearoa report highlighted many aspects of New Zealand’s 
environment that are under pressure. In particular, Theme 1 [Our ecosystems and 
biodiversity] of the report noted that native biodiversity is under significant pressure 
from introduced species, pollution, physical changes to our landscape, harvesting of 
wild species and other factors. Almost 4,000 native species are currently threatened 
with or at risk of extinction. An agenda memorandum on this report was received by 
the Policy and Planning Committee at its June 2019 meeting.  

 

11. As a response to the report, the Royal Forest and Bird Protection Society, WWF, 
Greenpeace, Environmental Defence Society and Environmental and Conservation 
Organisation of Aotearoa developed the Aotearoa Deal for Nature action plan with the 
Jane Goodall Institute New Zealand and Dr Jane Goodall herself.  

 

12. Outlined below is a summary of the action plan report and matters of interest to this 
Council. 

 

The Aotearoa Deal for Nature action plan 

13. The Aotearoa Deal for Nature action plan (the action plan) proposes high-level priority 
actions that the Government and all New Zealanders, including local government, can 
take to stop the destruction of nature and to enable ecosystems to recover and thrive.  

 

14. In particular, the action plan contains 20 key recommendations to the New Zealand 
Government which are designed to “stop the destruction of nature and to enable ecosystems 
to recover and thrive”. Key recommendations to Government have been grouped 
according to a number of themes and may be summarised as follows: 

 

Land 

 Adopt a National Policy Statement on Indigenous Biodiversity as part of a Biodiversity 
Strategy which addresses habitat loss. 

 Increase funding and resourcing for the Department of Conservation to address 
biodiversity and biosecurity issues. 

 Stop exploration and mining on or under conservation land. 
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 Reform the Resource Management Act and strengthen the resource management 
framework to ensure activities occur within clear environmental bottom lines and limits. 

 Manage housing and urban development to ensure it does not encroach on native 
ecosystems or degrade freshwater bodies. 

Freshwater 

 Transition to regenerative land uses and diversified farming which reduce sedimentation, 
livestock numbers, fertiliser use and irrigation. 

 Protect all remaining wetlands and spawning habitats, ensure safe passage for indigenous 
fish and manage plantation forestry to protect water bodies. 

 Restore lost freshwater habitats by establishing major freshwater biodiversity corridors 
from mountains to sea and doubling the wetland area across the country. 

Marine 

 Reform marine legislation to avoid and reduce environmental effects and apply the 
precautionary principle and eco-system based management. 

 Adopt robust Marine Protected Areas legislation to fully protect 30 percent of habitat types 
in each bioregion and the Exclusive Economic Zone. 

 Adopt a legal and policy framework to reduce fisheries impacts 
on endangered, threatened and protected species with a zero bycatch goal. 

Climate 

 Reform the Climate Change Response Act 2002 to commit the whole government to 
keeping warming below 1.5ºC, reach net zero emissions by 2050, put a price on agricultural 
emissions and recognise the reciprocal impacts of climate change and nature. 

 End permits for new oil and gas exploration on and offshore and end coal mining while 
working with unions. 

 Implement measures to cut emissions now including transport methods and implementing 
solar and wind power. 

Economy 

 Reform the economy to operate within biophysical limits and adopt the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem Services goal of “transformative 
change across economic, social, political and technological factors”. 

 Ensure trade and economic policy decision-making takes into account social and 
environmental costs and benefits, and use trade agreements to require that a competitive 
advantage is not gained by using poor environmental practices. 

International 

 Advocate and negotiate internationally to protect New Zealand’s migratory animals across 
their entire range, designate marine protected areas on the high seas (ocean beyond our 
EEZ), and expand full no-take marine protected areas throughout the Southern Ocean. 

 Require imports to come from verifiable sustainable sources, reduce mining demands 
globally by reducing planned obsolescence of consumer goods, and focus on waste 
reduction and recovery. 

 Provide resources to ensure New Zealand complies with international agreements 
to protect wildlife. 

 

15. The action plan does not represent Government policy and, at the time of writing this 
item, the Government has not signaled how it will respond to any of the 
recommendation. 

 

16. Of note, recommendations relating to land and freshwater are particularly relevant to 
this Council. A copy of the full report is appended to this item. 

 

Discussion 

17. Officers have reviewed the action plan and note that most of the recommendations 
require the Government to lead. These include recommendations for legislative 
change, resourcing and funding of Government departments and recommendations for 
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the Government to shift priorities and champion international causes. However some 
of the recommendations relate to the Council’s statutory functions and may have a 
direct effect on the Council such as the recommendation to establish a National Policy 
Statement for Indigenous Biodiversity (which is already being developed and likely to be 
consulted on later this year) and the recommendation to reform the Resource 
Management Act and ensure all activities occur within clear environmental bottom 
lines and limits. 

 

18. Notwithstanding any new Government initiatives, this Council is well positioned to 
respond and/or contribute to many of the aims/recommendations set out in the action 
plan. Over the last two decades, in particular, this Council has significantly increased 
its focus and resourcing to protect indigenous biodiversity in the region. Examples of 
Council initiatives of relevance are outlined below. 

 

Towards Predator-Free Taranaki 
19. One of the recommendations is for increased Department of Conservation funding to 

address biodiversity and biosecurity issues. However, it is important to recognise other 
key players. 

 

20. For example, in May 2018, the Council launched Towards Predator-Free Taranaki, an 
ambitious project that that aims to eradicate all rats, stoats and possums Taranaki’s 
farmland, urban land, public parks, reserves and Mt Taranaki by 2050. The urban 
project currently covers 11,328 hectares through New Plymouth city and Oakura and 
the first year of the rural predator control project has commenced covering 14,000 ha. 
In addition, the Zero possum project covers an additional 6000 hectares 
(approximately) of rural land and 2500 hectares of conservation estate in the Kaitake 
range. Over the life of the 10 year project plan the project will have a footprint of 
approximately 250,000. 

 

21. The first stage of the project has had a focus on urban predator control around New 
Plymouth, large scale mustelid (ferret, stoat and weasel) control on rural land between 
Mt Taranaki and New Plymouth, and a possum eradication operation to restore the 
Kaitake Range. A separate Agenda item has been prepared reporting on the 
implementation of Towards Predator-free Taranaki during the 2018/2018 financial 
year. 

 

Taranaki Riparian Management Programme 
22. Another key recommendation relates to establishing major freshwater biodiversity 

corridors from the mountain to the sea. 
 

23. The Taranaki Riparian Management Programme has been transforming the Taranaki 
landscape by creating ecological corridors from the mountain to the sea. The 
Programme targets 1,800 dairy farms on the ring plain and coastal terraces and nearly 
13,000 km of stream bank outside the Egmont National Park boundaries, including 
wetlands, ephemeral and intermittent streams and drains as well as larger streams and 
rivers.  

 

24. The Council introduced the voluntary Riparian Management Programme in the early 
1990s to protect ring plain waterway. The programme involves the Council working 
with farmers by developing individual riparian management plans for their properties, 
and supplying low cost native plants for riparian plantings. As at 30 June 2018, 2,789 
riparian plans had been developed covering 99.5% of Taranaki dairy farms. So far the 
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programme had resulted in 4,752 kilometres of new fencing resulting in 13,207 
kilometres of fenced stream bank in the ring plain. In addition, 2,787 kilometres of new 
streambank planting had been undertaken meaning that 8,400 kilometres of 
streambank is vegetated.  

 

Key Native Ecosystem programme 
25. Another key recommendation of interest to the Council relate to the protection of all 

wetlands. 
 

26. The Council’s Key Native Ecosystem (KNE) programme focuses on identifying high 
value ecological areas on private land and empowering landowners to better protect 
and enhance their ecological values.  Since its inception ten years ago, Council has 
worked with the owners and prepared biodiversity plans for 138 KNE sites (c.5,500 
ha.). These plans set out a five-year works programme for individual KNE’s, including 
provision of ongoing technical advice and support, material support (traps, plants etc), 
and funding to help achieve fencing, covenanting and pest control, often in 
collaboration with the QEII National Trust and local territorial authorities. Recently the 
Council increased annual targets for the KNE programme from 10-plus new plans per 
year to 25-plus, to accelerate progress with protection of high value biodiversity sites 
and to accommodate demand from private landowners around the region. 

 

27. Alongside the Councils KNE programme which focuses on private landowners, the 
Council has also facilitated the establishment of the regional biodiversity hub ‘Wild for 
Taranaki’, and is an ongoing funding supporter of this entity that focuses on 
supporting community restoration projects, groups and trusts. Wild for Taranaki aims 
to bring together all of the regions key biodiversity stakeholders (over 40) into one tent 
to better co-ordinate biodiversity efforts and outcomes.  

 
Wetland programme and environmental enhancement grant funding 
28. Also contributing to action plan recommendations relating to the protection of all 

wetlands (and doubling the area of wetlands) and promoting fish passage is the 
Council’s wetland programme and environmental enhancement grant funding. 

 

29. Currently, Council uses Environmental Enhancement Grants (EEG) to protect 
biodiversity habitats of regional significance”. EEG funding has been used extensively 
to protect and enhance wetland habitats and has also been used to remove fish 
barriers. 

 

30. Land Management is responsible for the expenditure of $100,000 which has historically 
been targeted at the protection and enhancement of 76 scheduled regionally significant 
wetlands or other environmental areas of regional significance through property-
planning services and environmental grant funding for maintenance and enhancement 
works.  

 

31. In recent years, the Council has changed its wetland protection focus from just the 
scheduled wetlands to all wetlands. Many of these additional wetlands are part of the 
waterbody network that have been captured on riparian plans through the Riparian 
Management Programme. EEG funding provides plan holders with a 100%plant 
subsidy on enhancing the wet areas and buffer margins and 100% subsidy on initial 
weed control. Landowners are expected to exclude stock from wetlands and to incur 
the fencing costs. 
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Other funding programmes 
32. The current “wetland consent fund” is delivered through the Council’s Sustainable 

Land Management Programme. The fund was set up in 2017. To date, over $200,000 of 
financial contributions have been gathered as part of the resource consenting process to 
remedy and mitigate the adverse environmental effects of piping and drainage. In 
particular, the fund is used for enhancing the habitats in wetlands and small streams 
anywhere in the region. Additionally, consent conditions for water takes and 
discharges are now also including financial contributions for creating and enhancing 
wetlands in specific catchments. 

 

33. The Council’s Land Management and River Control sections also jointly deliver a 
willow control programme to assist with the implementation of riparian planting by 
2020. Annual funds from the River Control budget of $30,000 have been available since 
2012 to fund 30% of the total cost of willow desiccation and mechanical removal on 
streams with a defined channel, and 50% for wetlands/first order streams without a 
defined channel.  

 

Regional planning 
34. As members are aware, the Government is expected to be consulting on a Proposed 

National Policy Statement on Indigenous Biodiversity later in the year and this is a key 
recommendation of the action plan. Regional plans need to give effect to any national 
policy statement 

 

35. Of note, is that the Council’s second generation resource management plans are likely 
to include stronger provisions for the protection of indigenous biodiversity and 
threatened species. For example, the Proposed Coastal Plan for Taranaki includes a 
number of objectives, policies, rules and methods that aim to protect marine and 
coastal biodiversity. The Proposed Plan includes a precautionary principle policy, and 
policies and rules that adopt a high level of protection for indigenous coastal habitats 
and species, taonga species plus other provisions addressing the protection of estuaries 
and areas of outstanding natural value. 

 

36. The Council is also reviewing its freshwater and soil plans and is aiming to notify a 
proposed natural resources plan in 2020. The plan will have provisions designed to 
safeguard ecological values in the region. Provisions similar to that set out in the 
Proposed Coastal Plan are likely plus the inclusion of provisions that significantly 
increase regulatory protection for wetlands in the region.  

 

37. Finally, the Council has also prepared a Biodiversity Strategy for the Taranaki Regional 
Council. Last reviewed and updated in 2017, the Strategy sets out the Council’s 
priorities and programme of actions (both regulatory and non regulatory) to be 
implemented for the maintenance and enhancement of indigenous biodiversity in the 
region. However, it is not something we can do alone and central government need to 
take a more meaningful lead in addressing New Zealand’s biodiversity and biosecurity 
issues. 

 

Hill country STRESS programme 

38. The Council delivers the South Taranaki and Regional Erosion Support Scheme 
(STRESS) through Council’s sustainable land management programme. The 
programme focuses on practices that reduce erosion in the eastern hill country and the 
subsequent sediment that ends up in our waterways and marine environment. One of 
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the action plan’s Freshwater recommendations includes a goal to significantly reduce 
sedimentation. 

 

39. Council provides free farm plans to landowners under its sustainable land 
management programme. Funding is available to assist implementation of forestry 
establishment, soil conservation planting, fencing-off retired and reverting land, and 
land use change. Over the previous five-year contract with Ministry of Primary 
Industries (2010-2015), plan holders planted over 20,000 poplar poles, established 203 
hectares of forestry and erected 117km of fencing to retire 3,333 hectare of marginal 
land. A further $1.2 million was secured over four years, from 2015 to 30 June 2019. 

 

Decision-making considerations 

40. Part 6 (Planning, decision-making and accountability) of the Local Government Act 2002 
has been considered and documented in the preparation of this agenda item.  The 
recommendations made in this item comply with the decision-making obligations of 
the Act. 

 

Financial considerations—LTP/Annual Plan 

41. This memorandum and the associated recommendations are consistent with the 
Council’s adopted Long-Term Plan and estimates.  Any financial information included 
in this memorandum has been prepared in accordance with generally accepted 
accounting practice. 

 

Policy considerations 

42. This memorandum and the associated recommendations are consistent with the policy 
documents and positions adopted by this Council under various legislative 
frameworks including, but not restricted to, the Local Government Act 2002, the Resource 
Management Act 1991 and the Local Government Official Information and Meetings Act 
1987. 

 

Iwi considerations 

43. This memorandum and the associated recommendations are consistent with the 
Council’s policy for the development of Māori capacity to contribute to decision-
making processes (schedule 10 of the Local Government Act 2002) as outlined in the 
adopted long-term plan and/or annual plan.  Similarly, iwi involvement in adopted 
work programmes has been recognised in the preparation of this memorandum. 

 

Legal considerations 

44. This memorandum and the associated recommendations comply with the appropriate 
statutory requirements imposed upon the Council. 

 

Appendices/Attachments 

45. Document 2284777: Aotearoa Deal for Nature 
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AOTEAROA DEAL FOR NATURE
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The environment in Aotearoa New Zealand is in crisis, but if we act fast 

there is an enormous opportunity to make positive changes to protect 

and restore the natural world.

With support from Dr. Jane Goodall and the Jane Goodall Institute 

New Zealand, Aotearoa’s leading non-governmental environmental 

organisations  have developed Aotearoa New Zealand Deal for Nature.

Our Deal for Nature proposes high level priority actions that Government 

and all New Zealanders can take to stop the destruction of nature and to 

enable ecosystems to recover and thrive.

Now is the time to take action. Nature can’t wait. Identifying these 

actions that will make a real difference is just the first step. We must now 

work together, combine our strengths and capacity, and act from our 

shared aroha for our people and the environment. 

1Forest & Bird, WWF-New Zealand, Environment and Conservation Organisations
of New Zealand (ECO), Environmental Defence Society, and Greenpeace New Zealand.
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An international movement for better environmental policy

We are not alone in sending this message. Internationally, the OECD has called for a culture 
that respects nature and life through new economic systems, less reliance on GDP growth, 
a cross-governmental focus on the environment, and recognising the need for more holistic 
measures of real human wellbeing.

The Global Deal for Nature (GDN) is a science-driven action plan to save the diversity and 
abundance of life on Earth. The GDN is calling for a bold commitment to protect at least 30 
percent of all ecosystems by 2030. 

The recent United Nations assessment of international biodiversity shows a million species are 
at risk of extinction by 2050 globally. Global problems are reflected in Aotearoa, as shown in 
the Ministry for the Environment’s recent Environment Aotearoa 2019 report. 

Aotearoa New Zealand should support the GDN, and adopt the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) goals of transformative 
change (UN, 2019), to take the lead in improving the state or our environment.
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Our natural world is important and in trouble
As an island nation, many of our unique native species have evolved in isolation. Now, a 

heartbreaking number of those amazing species are at risk. Human activities and introduced 
invasive alien species have pushed many of our native plants and animals towards extinction 
and devastated some of our most treasured landscapes.  

We need a strong Biodiversity Strategy

Although human history in Aotearoa New Zealand is relatively short, we’ve had an 

enormous impact on the natural world by burning forests, draining wetlands, and introducing 
unsustainable agriculture on a large scale. This significant habitat loss has caused localised 
extinction of native species, degradation of life-giving resources like fresh water, and driven 
native ecosystems to crisis point.  

We now have an opportunity to start positive change to repair the damage we have caused. 
A strong new Biodiversity Strategy for Aotearoa should guide central and local government in 
producing better laws, and result in significant investment in our natural world. This Strategy 
should aim for an immediate halt in biodiversity decline and set out a plan for turning things 
around.  

We need to transition from destructive land uses

Some problems will take considerable time and resources to unravel. The last few decades 

of agricultural intensification has caused untenable habitat destruction and freshwater 

pollution, and is now responsible for 48 percent of our greenhouse gas emissions. More than 
three-quarters of our native freshwater fish and a third of the known freshwater native insects 
are now in serious trouble.
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But the solutions are within our reach. We can shift to regenerative farming, and rapidly 

reduce the use of fertiliser (particularly synthetic) and irrigation. We can reduce the number 
of dairy cows in our countryside. We can protect wetlands and prevent barriers to fish 

migration. The rewards will be great: healthy soils, safe water, reduced emissions, and survival 
for our native plants and animals. 

We need to protect our oceans

Aotearoa New Zealand has rights over an enormous area of ocean. Our Exclusive Economic 
Zone (EEZ) is one of the largest in the world. Less than half a percent of our marine 

environment is fully protected, and nearly all of that is found around distant offshore islands. 

Every year thousands of protected marine species like penguins, albatross, sharks and 

dolphins, are legally killed by commercial fishing boats. Thousands of tonnes of protected 

corals and other seafloor species are also legally destroyed. Our commercial fisheries are 
poorly regulated with outdated legislation. We must act to change this now. 

We need effective Climate Change legislation 

Nothing shows how desperate our situation is more than climate change. We don’t need 
compromises, procrastination, or party politics. We need bold climate change legislation that 
meaningfully commits us to achieving carbon neutrality and keeping warming this century 
below 1.5ºC. 

Our natural environment plays a critical role in our climate resilience. Healthy forests, coasts, 
and oceans can help to protect humans from the worst effects of climate change. But nature 
is vulnerable to climate change, and the impact is expected to be far worse if we stray above 
1.5ºC of warming. 
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We need Te Tiriti o Waitangi and Mātauranga Māori in our response

In taking action, we need to work alongside Iwi and Hapū, and give respect to the provisions 
and principles of Te Tiriti o Waitangi and Mātauranga Māori. Provisions should be made for 
the voice of Te Taiao (the natural world) to be heard in government and society. Tangata 
whenua are the kaitiaki (stewards) to interpret that voice.

The list of recommendations below gives specific actions, but we recognise ecosystems 

are interconnected. It is essential to commit to an integrated approach to environmental 
management, which recognises feedback loops, resources activities to address cross-cutting 
issues, and acknowledges the truly interconnected nature of the ecosystems we depend on. 

What we do for and with our animals, plants, and natural habitats, impacts on our people. 

What we do on land affects our rivers. What we put in our rivers arrives in our estuaries, 
and ultimately the ocean. We acknowledge “ki uta, ki tai” – from the mountains to the sea, 
as a way of protecting and restoring nature.

New Zealanders are not afraid to lead the way. We stood up for what we believed in by going 
nuclear free. We can and should lead the way now.   
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Key recommendations to the New Zealand Government 

Land:

1. Adopt a National Policy Statement on Indigenous Biodiversity that ends habitat 
loss and degradation across all land, as part of the implementation of a Biodiversity 
Strategy that halts decline and sets a trajectory to ensure nature thrives.

2. Ensure the Department of Conservation has sufficient long term resources and 
mandate to protect biodiversity across all of New Zealand (particularly all public 

conservation land), including by ramping up ecologically-sound landscape-scale 
biodiversity protection where and when needed, and strengthening conservation 
legislation.

3. Increase funding and support to the Department of Conservation, Biosecurity 

New Zealand, and regional authorities to address threats posed by invasive alien 

species, including wilding conifers, weedy exotics, fungal diseases and other 

pathogens, and the impacts of ungulates and other introduced browsing animals. 

4. Stop exploration and mining on or under conservation land.

5. Strengthen New Zealand’s resource management framework to ensure all 
activities occur within clear environmental bottom lines and limits, including by 

reforming the Resource Management Act.

6. Manage the pressures of housing and urban development within environmental 
limits by ensuring new development does not encroach on native ecosystems or 
result in loss or degradation of fresh water bodies. 

Fresh water:

7. Shift to regenerative land uses by: transitioning away from mono-culture into 

diversified farming with multiple crops and animals, and significantly reducing 

sedimentation, livestock numbers, fertiliser use (particularly synthetic), and 

irrigation.

8. Stop freshwater habitat destruction by: protecting all remaining wetlands and 
spawning habitats, ensuring all activities and structures allow for safe indigenous fish 
passage, and ensuring plantation forestry is managed to protect fresh water bodies.

9. Restore lost freshwater habitats, especially those critical to the survival of 
New Zealand’s freshwater species, including by establishing major freshwater 

biodiversity corridors from mountains to sea, and implementing a goal to double 
wetland area across New Zealand.
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Marine:

10. Reform New Zealand’s marine legislation (including the Fisheries Act and The 
Exclusive Economic Zone and Continental Shelf (Environmental Effects) Act) to avoid 
and reduce the environmental effects of marine activities, with proper application 
of the precautionary principle and ecosystem-based management, including spatial 
management.

11. Adopt robust Marine Protected Areas legislation with a clear goal to fully 

protect (no take) 30 percent of habitat types in each bioregion of our coastal 
marine space and our Exclusive Economic Zone in a meaningful, representative and 
well-connected network of protected areas, and in line with the 

Government’s commitments and obligations under Te Tiriti o Waitangi.

12. Adopt a legal and policy framework effective in reducing fisheries impacts 

on endangered threatened and protected species towards a zero bycatch goal. 
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Climate:

13. Reform the Climate Change Response Act 2002 to: commit the whole of 
government to work towards keeping warming this century below 1.5ºC and reaching net 
zero emissions for all gases by no later than 2050, put a price on emissions from agriculture, 
and recognise both the risk of climate change to nature and the critical role that nature plays 
in climate change mitigation, adaptation, and resilience.

14. Enable a just transition by: ending permits for new oil and gas exploration offshore and 
onshore, ending coal mining, working in partnership with unions and working people, and 
ensuring climate policy fully respects Te Tiriti o Waitangi.

15. Implement real measures to cut emissions now, including enabling active, public and 
electric modes of transport and supporting people and communities to implement solar and 
wind power alongside battery storage.
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Economy: 

16. Adopt the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 
Services goal of “transformative change across economic, social, political and technological 
factors,” and reform the New Zealand economy to operate within biophysical limits.  

17. Ensure trade and economic policy reinforces the four well-beings by ensuring 

economic decision-making takes into account social and environmental costs and benefits, 
and trade agreements prevent poor environmental standards from being used to gain a 
competitive advantage.

International:

18. Advocate and negotiate internationally to: protect New Zealand’s migratory animals 

such as marine mammals, seabirds and fish, across their entire range, designate marine 

protected areas on the high seas (ocean beyond our EEZ) with a goal of 30 percent full 
no-take protection, and expand full no-take marine protected areas throughout the 

Southern Ocean.

19. Require imports to come from verifiable sustainable sources (such as for palm oil 
and timber) and reduce mining demands globally by reducing planned obsolescence of 
consumer goods, and focus on waste reduction and recovery.

20. Provide resources to ensure we comply with our international agreements 

to protect wildlife, such as ending domestic ivory trade. 

 

We look forward to discussing progress 

with the Government in 12 months time.
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Agenda Memorandum  

Date 23 July 2019 
 

 
Memorandum to 
Chairperson and Members 
Policy and Planning Committee  

 

Subject: Update on Towards Predator-Free 

Taranaki project 

Approved by: S R Hall, Director - Operations 
 

B G Chamberlain, Chief Executive 
 

Document: 2294309 
 

 

Purpose 

1. The purpose of this memorandum is to present for Members’ information an update on 
the progress of the Towards Predator-Free Taranaki project.  

 
2. Officers will be making a presentation at the meeting. 
 

Executive summary 

3. On 30 May 2018, the Minister of Conservation launched the Towards Predator-Free 
Taranaki project.  
 

4. Towards Predator-Free Tarana is the first large-scale project with the long term aim of 
removing introduced predators from a region. The Government is supporting the 
project with a sum of more than $11 million through Predator Free 2050 Ltd (PF2050), 
the company set up by the Government in 2016 to help New Zealand achieve its 
predator-free 2050 goals.  

 
5. Three different phases of work have begun around the mountain, starting in the New 

Plymouth area, Oakura, and the Kaitake range. This item reports on the three different 
elements to the project: urban trapping, rural control, and zero possums. 

 
6. Monitoring work and site-led work has begun and Council officers have had input into 

several technological innovations.  
 
7. Overall, there has been a hugely positive response from the Taranaki community. 

Public workshops were held in venues across New Plymouth to promote the urban 
project.  

 
8. Twenty-two schools are now distributing traps, with more schools expressing interest 

in being involved.  
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9. In total more than 5,000 traps have now been distributed to the public or deployed on 
District Council reserves throughout New Plymouth and Oakura.  

 
10. Year one of the rural predator control project is close to completion. More than 2,000 

mustelid (stoat, ferret and weasel) traps were deployed across the 14,000 ha between 
Mt Taranaki and New Plymouth for the knockdown phase. This trap network has now 
been reduced to maintenance levels. New landowners are currently being signed up 
for the second year of the rural predator control.  

 
11. The first phase of the zero possum operation has been completed and the virtual 

barrier has been constructed. Testing and refining of the virtual barrier by the Zero 
Invasive Predators (ZIP) team is continuing as some technical issues have been 
encountered. The aim is to have the virtual barrier fully operational in time for the 
second phase of the zero possum aerial control on the Kaitake range.  

 

Recommendations 

That the Taranaki Regional Council: 

a) receives this memorandum Update on Towards Predator-Free Taranaki project; and 
 
b) notes the progress and milestones achieved in respect of the urban and rural predator 

control and the zero density possum projects of the Towards Predator-Free Taranaki 
project. 

 

Background 

12. On 30 May 2018, the Minister of Conservation launched the Towards Predator-Free 
Taranaki project.  
 

13. The Towards Predator-Free Taranaki project is the first large-scale project with the long 
term aim of removing introduced predators from the region. Supported by more than 
$11 million from Predator Free 2050 Ltd (PF2050), the company set up by the 
Government in 2016 to help New Zealand achieve its predator-free 2050 goals, the 
project aims to restore the sound and movement of our wildlife, rejuvenate native 
plants in urban and rural Taranaki, and protect agriculture. 

 
14. The project’s ultimate aim is to eradicate stoats, rats, and possums across the region by 

2050. This ambitious goal has not been attempted before, and the first phase of the 
project has trialled control methodologies, new tools and monitor results to inform 
future implementation. The latest technologies – including remote sensors, wireless 
nodes and a trapping app – and trapping techniques are being used to remove 
predators and prevent re-infestations. The high-tech equipment makes trapping more 
efficient, particularly in rural areas, and sends a smartphone alert to the user when the 
trap goes off.  

 
15. Three different phases of work are well underway around the mountain, starting in the 

New Plymouth area, Oakura, and the Kaitake range. These phases represent the three 
different elements to the project:  

 urban trapping 
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 rural control, and 

  zero possums.  
 
16. There has been a hugely positive response from communities wanting to restore our 

regional biodiversity by getting behind the Towards Predator-Free Taranaki Project as it 
continues to roll out across the New Plymouth District.  Monitoring work and site-led 
work has begun and officers have had input into several technological innovations. 

 
17. Set out below is a summary of key progress and milestones in respect of the main 

elements of the project and details future work. 
 

Urban predator control 

18. The urban project continues to grow with traps distributed at public workshops, 
markets, schools and retail outlets in New Plymouth. The urban workshops were very 
well attended and over the summer period hundreds of traps were sold at the seaside 
market and a pop-up shop on Devon street in New Plymouth.  
 

19. Twenty-two schools are now distributing traps, with more schools expressing interest 
in being involved. Rat trap packs are also now available from both Mitre 10 and the 
Hunting and Fishing store in New Plymouth. In total more than 5,000 traps have now 
been distributed to the public or deployed on District Council reserves throughout 
New Plymouth and Oakura.  

 
20. The New Plymouth District Council reserve trap network has been completed with 

contractors and increasing numbers of volunteers checking traps regularly. A 
community champion’s workshop was help in April 2019 to support people willing to 
take on a leadership role within their communities ‘restore group’. 

 
21. Monitoring results for year one (following control in New Plymouth city) shows that 

the bite mark index for possums has been reduced from 25.6% to 1.4% while the rat 
tracking index has been reduced from 34% to 19%.  

 

Rural Landscape Predator Control 

22. Year one of the rural landscape predator control project is close to completion with a 
positive response from landowners between Mt Taranaki and New Plymouth. The vast 
majority of landowners signed up to the project allowing for 94% of the area to be 
covered. 
 

23. So far, as part of the project, more than 2,000 mustelid (stoat, ferret and weasel) traps 
have been deployed across the 14,000 ha for the knockdown phase.  
 

24. The project is now moving into its second year. Council officers and contractors have 
begun signing up new landowners to expand the rural landscape predator control. 
Five sites have been chosen for site-led intensive rodent control within the PF2050 
footprint over 2019 and plans have been developed for each site. 

 
25. A significant amount of technological testing and system integration has been 

undertaken with suppliers, including testing and integration of the Econode wireless 
trap monitoring devices. Trap layout and density has now been reduced to 
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maintenance levels, and a final trap check and landowner handover visit is about to 
begin. 

 
26. Trap catch totals for year one show that 82 mustelids (stoats, ferrets and weasels), 253 

rats and 736 hedgehogs have been removed (this does not include catches from A24 
self-resetting traps). 

 

Zero Density Possums 

27. The first phase of the zero possum operation has been completed and preparations 
continue for stage two of the eradication of possums from the Kaitake range and 
surrounding area. 
 

28. A ‘virtual barrier’ has been constructed. Testing and refining of the virtual barrier by 
the Zero Invasive Predators (ZIP) team is continuing as some technical issues have 
been encountered. The aim is to have the virtual barrier fully operational in time for 
the second phase of the zero possum aerial control on the Kaitake range. 

 
29. The cross-agency project team and contractors will continue detection of possums 

within the Kaitake range and control in the surrounding area leading up to the second 
phase of the zero possum aerial control.  

 

Next steps 

30. Officers will continue to steadily increase public and landowner participation in the 
urban project and to sign up rural landowners for year two of the rural predator 
project. The cross-agency team and contractors will ensure the virtual barrier in Pukeiti 
is fully operational in time for the second phase of the zero possum aerial control. 

 
31. Contractors and volunteers will also continue to service the increased trap network in 

urban New Plymouth District Council reserves.  
 

Decision-making considerations 

32. Part 6 (Planning, decision-making and accountability) of the Local Government Act 2002 
has been considered and documented in the preparation of this agenda item.  The 
recommendations made in this item comply with the decision-making obligations of 
the Act. 

 

Financial considerations—LTP/Annual Plan 

33. This memorandum and the associated recommendations are consistent with the 
Council’s adopted Long-Term Plan and estimates.  Any financial information included 
in this memorandum has been prepared in accordance with generally accepted 
accounting practice. 

 

Policy considerations 

34. This memorandum and the associated recommendations are consistent with the policy 
documents and positions adopted by this Council under various legislative 
frameworks including, but not restricted to, the Local Government Act 2002, the Resource 
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Management Act 1991 and the Local Government Official Information and Meetings Act 
1987. 

 

Iwi considerations 

35. This memorandum and the associated recommendations are consistent with the 
Council’s policy for the development of Māori capacity to contribute to decision-
making processes (schedule 10 of the Local Government Act 2002) as outlined in the 
adopted long-term plan and/or annual plan.  Similarly, iwi involvement in adopted 
work programmes has been recognised in the preparation of this memorandum. Ngā 
Iwi o Taranaki support the project and supported the application for funding through 
the Taranaki Iwi Chairs Forum. We are working closely with hapu of Te Atiawa and 
Taranaki Iwi in all three phases, but especially in the Kaitake range, which is of high 
cultural importance. 

 

Legal considerations 

36. This memorandum and the associated recommendations comply with the appropriate 
statutory requirements imposed upon the Council. 
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Agenda Memorandum  

Date 23 July 2019 
 

 
Memorandum to 
Chairperson and Members 
Policy and Planning Committee 

 

Subject: Ministry of Health: Annual Report on 
Drinking-water Quality and update on 
Taranaki Drinking Water Joint Working 
Group and related matters 

Approved by: AD McLay, Director – Resource Management 
 

BG Chamberlain, Chief Executive 
 

Document: 2288007 
 

 

Purpose 

1. The purpose of this memorandum is to introduce the Ministry of Health’s annual report 
on drinking-water quality for the 2017-2018 year and to provide a brief update for 
Members on the Taranaki Drinking Water Joint Working Group and the Government’s 
review of three waters regulation following the Havelock North Drinking Water Inquiry.   

 

Executive summary 

2. The Ministry of Health’s report for 2017-2018 describes drinking water quality for all 
registered, networked drinking-water supplies that serve populations of 100 or more 
people for the period 1 July 2017 to 30 June 2018. 

 
3. The report describes the compliance of these supplies with the drinking water 

requirements of the Health Act 1956 and the extent to which they met the Drinking-water 
Standards for New Zealand 2005 (Revised 2008). 

 
4. One of the key findings from the report is that the overwhelming majority of New 

Zealanders served by network supplies receive water that is safe and known to be safe to 
drink. The report notes that the effectiveness of the treatment used to remove or 
inactivate cryptosporidium fell by 8.3% to 74.8% due to a tightening of requirements for 
secure bores. It notes that a number of large supplies, including Christchurch central, lost 
their secure bore water status during the reporting period. The report highlights 
shortcomings with a number of small supplies. 

 
5. Water supply authorities in Taranaki have worked closely and cooperatively for many 

years to provide safe drinking water for Taranaki residents.  
 
6. The Taranaki Drinking Water Joint Working Group, formally established after 

completion of the Havelock North Drinking Water Inquiry in December 2017, has 
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continued to meet and to provide oversight for planning and decision-making on 
regional drinking water matters.  

 
7. The Government continued its review of three waters regulation following the Havelock 

North inquiry but no recommendations for changes to drinking water regulation or to 
wastewater and stormwater regulation have been forthcoming to date. 

 

Recommendations 

That the Taranaki Regional Council: 

a) receives the memorandum ‘Ministry of Health: Annual Report on Drinking-water Quality 
and update on Taranaki Drinking Water Joint Working Group and related matters’; and  

b) notes that the Taranaki Drinking Water Joint Working Group has been formed and is 
working well. 

 

Background 

8. The Health Act 1956 (the Act) requires the Director-General of Health to prepare and 
publish a report on drinking water each year, which includes information about the 
quality of drinking water, complaints received and remedial action taken.  

 
9. The Ministry of Health’s report for 2017-2018 describes drinking water quality for all 

registered, networked drinking-water supplies that serve populations of 100 or more 
people for the period 1 July 2017 to 30 June 2018. Most drinking water suppliers are 
district and city councils (or council-controlled organisations) but there are other, mainly 
small suppliers such as rural water supply schemes, community or business water 
suppliers that are included in the report. In total, these suppliers supply drinking water 
to 3,839,000 people.  

 
10. The report describes the compliance of these supplies with the drinking water 

requirements of the Act and the extent to which they met the Drinking-water Standards for 
New Zealand 2005 (Revised 2008). The Act requires every drinking water supplier to take 
all practicable steps to ensure it provides an adequate supply of drinking water to each 
point of supply. It also requires protection of sources of drinking water, the 
implementation of an approved water safety plan, monitoring and record keeping and 
compliance with drinking water standards. 

 
11. The drinking water standards require suppliers to take all practicable steps to meet water 

quality standards. These include including microbiological standards (comprising 
bacteriological standards, primarily E.coli, and protozoal standards including 
Cryptosporidium), and chemical standards. The drinking water standards also require 
suppliers to adhere to prescribed monitoring and reporting requirements and to take 
remedial action if any requirements of the standard are not met.   

 
12. The Taranaki Drinking Water Joint Working Group, formally established after 

completion of the Havelock North Drinking Water Inquiry in December 2017, has 
continued to meet and to provide oversight for planning and decision-making on 
regional drinking water matters. The group had informally meet for a number of years to 
ensure an integrated and efficient approach, which has been assisted by close monitoring 
of resource consents by this Council. 
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13. The Government has continued its review of three waters regulation following the 

Havelock North inquiry but no recommendations for changes to drinking water 
regulation or to wastewater and stormwater regulation have been forthcoming to date. 

 

Discussion 

14. The full report by the Ministry of Health can be viewed at 
https://www.health.govt.nz/publication/annual-report-drinking-water-quality-2017-
2018. A media release on the report can be found at https://www.health.govt.nz/news-
media/media-releases/publication-annual-report-drinking-water-quality 

 
15. One of the key findings from the report is that the overwhelming majority of New 

Zealanders served by network supplies receive water that is safe and known to be safe to 
drink.  

 
16. Other key findings include: 

 97.7% of the report population received drinking water that achieved the 
bacteriological standards during the reporting period, an increase of 1.5% compared 
with the previous period. 

 84.7% of the population received drinking water that complied with all the legislative 
requirements under the Act covered in the report. 

 99.3% received drinking water from a supply with a water safety plan for which 
implementation has started. 

 99.9% received drinking water from supply for which appropriate source protection 
activities took place. 

 92.0% received drinking water that met all the monitoring requirements in the 
standards. 

 99.9% received drinking water from a supplier that recorded and investigated all 
complaints. 

 99.1% received drinking water from a supplier that took adequate remedial action 
when required. 

 
17. Members should note that not all non-achievements or non-compliances automatically 

mean there is a risk to public health as some may reflect technical or administrative non-
compliances. 

 
18. Areas for further action have also been identified in the report. The report notes that the 

effectiveness of the treatment used to remove or inactivate cryptosporidium fell by 8.3% 
to 74.8% due to a tightening of requirements for secure bores. It notes that a number of 
large supplies, including Christchurch central, lost their secure bore water status during 
the reporting period. 

 
19. The report also highlights shortcomings with a number of small supplies. Although these 

make up a large proportion of suppliers, they cover a relatively small proportion of the 
3.8 million people covered by the report. Nonetheless, the Ministry in its media release 
has said that people in rural areas or on small supplies cannot always access water of the 
same quality and that ‘this needs to change’. The Ministry has written to all those 
suppliers required to have a water safety plan in place and who are still failing to comply 
with the Act. 
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20. The vast majority of Taranaki suppliers complied with the Health Act and met all the 
drinking water standards all of the time throughout their areas of supply (see Appendix 
1 of the report).   

 
21. The Ministry has stated it is committed to the Government’s programme of reform 

announced following the Havelock North Drinking Water Inquiry and that it is driving 
improvements in drinking water supply. 

 
22. As to the Havelock North Drinking Water Inquiry, that inquiry made a number of 

recommendations concerning drinking water supply in New Zealand, including changes 
to further protect sources of drinking water, mandatory treatment of drinking water, the 
establishment of a dedicated drinking water regulator and the creation of aggregated 
drinking water suppliers.  Earlier reports to meetings of this Committee held on the 29 
August 2017, and 30 January 2018, outlined the main findings of Stage 1 and Stage 2 of 
the Havelock North Drinking Water Inquiry and implications for the Council. 

 
23. One of the major implications for this Council was a recommendation that District Health 

Boards should establish Joint Working Groups along the lines of the Hawkes Bay Joint 
Working Group, and that these Joint Working Groups be responsible for oversight of 
drinking water safety within their respective regions. 

 
24. In the previous memos to the Committee referred to above, we had noted that water 

supply authorities in Taranaki had worked closely and cooperatively for many years to 
provide safe drinking water for Taranaki residents. Nevertheless, following the final 
Stage 2 report of the Havelock North Inquiry the Taranaki District Health Board, 
Taranaki Regional Council, New Plymouth District Council, Stratford District Council 
and South Taranaki District Council moved to formalise and fine-tune these 
arrangements in line with the findings of the Inquiry. 

 
25. A Taranaki Drinking Water Joint Working Group has now been formed with terms of 

reference governing the purpose of the Group, membership, meetings etc. It meets about 
every three months or at other times as necessary. The aim of the Group is essentially to 
provide oversight for planning and decision-making on regional drinking water matters 
and to make recommendations to decision-makers regarding freshwater management 
and infrastructure issues that have implications for drinking water or drinking water 
safety. 

 
26. The Group has been working well, and has formalised and consolidated already existing 

collaborative networks, which were built on positive working relationships already in 
existence in Taranaki.   

 
27. The Department of Internal Affairs (DIA) is leading the Government’s review of the three 

waters regulation (including drinking water reform). They have developed initial 
proposals, tested these with stakeholders, and held a number of targeted engagement 
workshops in regions across the country. One of the major proposals is that has been 
discussed, is the establishment of a central drinking water regulator with responsibilities 
for regulating the sector, licencing of supplies, and monitoring compliance and 
enforcement.  

 
28. However, to date, there have been no formal recommendations for changes to drinking 

water regulation or to wastewater and stormwater regulation. The most recent report 
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available from the DIA is a report on targeted stakeholder engagement dated June 2019, 
which summarises the feedback received so far and identifies a number of areas where 
further work is required (see https://www.dia.govt.nz/diawebsite.nsf/Files/Three-
waters-documents/$file/Stakeholder-engagement-report-May-2019-a.pdf). 

 
29. We await the Government’s response to these issues with interest. 

 
Decision-making considerations 
 
30. Part 6 (Planning, decision-making and accountability) of the Local Government Act 2002 

has been considered and documented in the preparation of this agenda item.  The 
recommendations made in this item comply with the decision-making obligations of the 
Act. 

 

Financial considerations—LTP/Annual Plan 

31. This memorandum and the associated recommendations are consistent with the 
Council’s adopted Long-Term Plan and estimates.  Any financial information included in 
this memorandum has been prepared in accordance with generally accepted accounting 
practice. 

 

Policy considerations 

32. This memorandum and the associated recommendations are consistent with the policy 
documents and positions adopted by this Council under various legislative frameworks 
including, but not restricted to, the Local Government Act 2002, the Resource Management 
Act 1991 and the Local Government Official Information and Meetings Act 1987. 

 

Iwi considerations 

33. This memorandum and the associated recommendations are consistent with the 
Council’s policy for the development of Māori capacity to contribute to decision-making 
processes (schedule 10 of the Local Government Act 2002) as outlined in the adopted long-
term plan and/or annual plan.  Similarly, iwi involvement in adopted work programmes 
has been recognised in the preparation of this memorandum. 

 

Legal considerations 

34. This memorandum and the associated recommendations comply with the appropriate 
statutory requirements imposed upon the Council. 
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Purpose 

1. The purpose of this memorandum is to report to the Committee on advocacy and 
response activities for the 2018/2019 year. 

 

Executive summary 

2. The 2018/2019 Annual Plan has a level of service in relation to advocacy and response 
activities of approximately 20 submissions made on policy initiatives proposed by other 
agencies.  

 
3. In the 2018/2019 year, 26 submissions were made (24 in 2017/2018). 
 
4. Submissions were made on a number of central government policy initiatives, including 

work being done by the Ministry for the Environment on ‘at risk’ catchments. Further 
opportunities for the Council to submit on a number freshwater policy proposals will 
occur throughout 2019/2020. 

 
5. Early in the year, the Council submitted on the Ministry for the Environment’s discussion 

document ‘Our Climate Your Say’ that outlined the Government’s proposals for a Zero 
Carbon Bill to address climate change. Towards the end of the financial year, the Climate 
Change Response (Zero Carbon) Amendment Bill was finally introduced to Parliament 
with the Council making a further, largely supportive, submission on the Bill.  

 
6. The Office of the Auditor-General continued with its audit of freshwater management in 

four regional councils, which began in 2017 and which was reported on in last year’ 
report. This has been a very long and resource intensive process for Council staff. Their 
final report has yet to be released. 

 
7. Other central government policy initiatives commented on included proposed policy for 

regulating decommissioning under the Exclusive Economic Zone and Continental Shelf 
(Environmental Effects) Act 2012, a proposed NES for outdoor tyre storage and a 
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submission to the Ministry of Transport on enhanced drug impaired driver testing.  The 
Council provided comment or feedback on a range of other matters during the year. 

 
8. Senior Council staff were also involved in various working parties or other fora locally or 

in Wellington and elsewhere to advise on policy development. 
 
9. The net effect of the Council’s wide-ranging advocacy and response activities has been in 

the majority of cases to make policy proposals more relevant, pragmatic and cost-
effective for the region. 

 

Recommendations 

That the Taranaki Regional Council: 

a) receives the memorandum Report on Advocacy and Response activates for the 2018/2019 year 

b) notes that twenty-six (26) submissions were made during the year on the policy 
initiatives of other agencies 

c) notes that senior staff were also involved in various working parties or other fora on 
central and local government policy development and review projects. 

 

Background 

10. The 2018 /2028 Long-Term Plan has the following level of service for advocacy and 
response activities for the 2018/2019 year: 

 
 Level of service  

Effective advocacy on behalf of the Taranaki community on matters that affect the statutory 
responsibilities of the Council or that relate to matters of regional significance, which are of 
interest or concern to the people of Taranaki. 

 
 Target 

Approximately 20 submissions made per year, with evidence of successful advocacy in most 
cases. 

 
11. Under ‘What we plan to do’ in 2018/2019 the Annual Plan states: 
 
 Advocacy and response 
 Assess the implications of policy initiatives proposed by other agencies including   
 discussion documents, proposed policies, strategies, plans and draft legislation, and  
 respond within  required timeframes on approximately 20 occasions per year.’ 
 
12. Effective advocacy on behalf of the Taranaki community on matters that affect the 

statutory responsibilities of the Council or that relate to matters of regional significance, 
which are of interest or concern to the people of Taranaki, is an important area of work 
for the Council. 

 
13. However, the amount of effort that is put into advocacy and response work is 

determined to a large extent by those proposing policy changes or draft legislation, or 
otherwise seeking responses to various initiatives. As a result, in any one year, the 
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number of submissions or responses made may be below the level of service indicated in 
the Long-Term Plan or Annual Plan, or may be above that level. 

 
14. Where the policy proposals or responses sought are related directly to the Council’s core 

statutory obligations or we have knowledge or experience that will be of benefit to those 
proposing the change or seeking a response, priority is accorded to these. 

 

Submissions made in 2018/2019 

15. The Council made 26 submissions to policy proposals or initiatives by various agencies 
in 2018/2019. This compares with 24 submissions made in the previous year (2017/2018) 
and 31 in 2016/2017.  

 
16. The number of submissions made over the last 5 years is shown in Figure 1 below. 
 
17. The full list of submissions made in 2018/2019 and the outcome of those submissions 

(where known) are shown in Table 1. It shows a relatively high rate of success with the 
net effect that policy proposals are more cost-effective for the region.  

 
18. Submissions were made with input from staff across the Council. All submissions were 

made within the required timeframes.  
 
 

 
 
Figure 1 Number of submissions made by year 
 

Table 1  Submissions made in 2018/2019 

Submission made to Policy initiative or proposal Result 

Environment Canterbury Survey of regional council support for RTCs Response included in survey 

Minister of Conservation Taranaki Maunga Treaty of Waitangi negotiations Response was considered 

Minister of Treaty of Waitangi 
Negotiations 

Taranaki Maunga Treaty of Waitangi negotiations  Response was considered  
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Submission made to Policy initiative or proposal Result 

New Plymouth District Council Application for resource consent and s92 request for 
further information, Fonterra coolstores site  

Submission was considered   

Minister for the Environment Proposals for Zero Carbon Bill  Submission was considered and 
included in Zero Carbon 
Amendment Bill  

Minister for the Environment  Draft National Planning Standards Submission was considered and 
changes made 

Ministry of Transport TRC feedback on Land Transport Rule Regulatory 
Stewardship (Omnibus) Amendment 2018  

Submission forwarded. Matter is 
under consideration  

Hon. Shane Jones, Minister of 
Regional Economic 
Development  

PGF application: Taranaki Clean Power and Urea 
Project 

Response was considered 

Ministry for the Environment ‘At risk’ catchments: Taranaki Submission forwarded. Matter is 
under consideration  

University of Tokyo Effectiveness of grassroots organisations on climate 
change policy in New Zealand and Japan  

Response included in survey 

Massey University Coastal climate change adaptation: The barriers and 
opportunities for local government  

Response included in survey 

Ministry for the Environment  Proposed policy for regulating decommissioning under 
the Exclusive Economic Zone and Continental Shelf 
(Environmental Effects) Act 2012 

Submission was considered 

Environment Committee Input into draft Mayoral Forum submission on the 
Crown Minerals (Petroleum) Amendment Bill  

Submission was considered  

NEXT Foundation Proposed NZ School of Applied Biodiversity Submission was considered 

Office of the Auditor-General Further request for information and evidence regarding 
OAG audit of freshwater quality management   

Further information and evidence 
provided. Matter is under 
consideration 

Minister of Transport State Highway 3 Waitara to Bell Block announcement Letter received and concerns 
acknowledged 

Taranaki CDEM Draft Flood Response Plan  Submission was considered and 
changes made 

Victoria University Survey on legal and policy barriers to climate change 
adaptation 

Response included in survey  

Landcare Research Ltd Research on freshwater policy implementation in New 
Zealand 

Submission was considered and 
changes made 

4 Sight Consulting Proposed NES for Outdoor Tyre Storage  Submission forwarded. Matter is 
under consideration 

Waikato Regional Council Road safety questionnaire for TSIG   Response included in 
questionnaire 

Ministry for Primary Industries Input into review of Walking Access Act 2008  Submission forwarded. Matter is 
under consideration 

Te Arawhiti Ngati Maru Treaty settlement negotiations Submission forwarded. Matter is 
under consideration 

 Office of the Auditor-General OAG performance audit following the 2011 audit: 
Managing the effects of land use on water quality. 
Comment on draft report  

Response provided. Matter is 
under consideration 
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Submission made to Policy initiative or proposal Result 

Environment Committee Submission on Climate Change Response (Zero 
Carbon) Amendment Bill 

Submission forwarded 

Ministry of Transport Submission on enhanced drug impaired driver testing  Submission forwarded 

 
 
19. During the 2018/2019 year work was undertaken on a number of central government 

policy initiatives. Early in the year the Council responded to the Ministry for the 
Environment’s call for regional councils to identify ‘at risk’ catchments within their 
regions. This was part of the Government’s Essential Freshwater programme launched in 
2018. ‘At risk’ catchments are those that exhibit a clear decline in water quality or 
ecosystem health and are vulnerable to irreversible detrimental change. The Council 
responded that according to the criteria given by the Ministry, the Council had no ‘at 
risk’ catchments in Taranaki.  

 
20. Members will be aware that work currently being undertaken by the Government on its 

essential freshwater programme will result in further opportunities for the Council to 
submit on a number freshwater policy proposals throughout 2019/2020. These include 
changes to the National Policy Statement on Freshwater Management and a new National 
Environmental Standard for Freshwater Management.  

 
21. Early in the year, the Council also submitted on the Ministry for the Environment’s 

discussion document ‘Our Climate Your Say’ that outlined the Government’s proposals 
for a Zero Carbon Bill to address climate change. Towards the end of the financial year, 
the Climate Change Response (Zero Carbon) Amendment Bill was finally introduced to 
Parliament with the Council making a further, largely supportive, submission on the Bill. 
Throughout the year a number of universities had sought responses from councils and 
other organisations on climate change issues. The Council responded by recording the 
Council’s current policy and programmes in dealing with climate change issues and the 
barriers faced. 

 
22. Draft National Planning Standards were released in August 2018 and submissions called 

for. The Council made a submission on the draft standards and these were finalised and 
released in April 2019. The National Planning Standards aim to create consistency in 
plans across the country and to make plans easier to compare, understand and comply 
with. Staff are currently working on draft Plan provisions for the Land and Freshwater 
Plan and will ensure that the new national planning standards are complied with.  

 
23. The Office of the Auditor-General continued with its audit of freshwater management in 

four regional councils following the 2011 audit, which began in 2017 and which was 
reported on in last year’ report. This has been a very long and resource intensive process 
for Council staff. We have responded to requests for further information and evidence 
from the Auditor-General on numerous occasions, followed up by meetings and 
teleconferences with audit staff. We provided extensive comments and documentary 
evidence on the Auditor-General’s draft report in May 2019. They have yet to release 
their final report.  

 
24. Letters were sent during the year providing a Council response to Treaty of Waitangi 

negotiations concerning the Taranaki Maunga and Ngāti Maru settlement negotiations. 
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The Council’s views on particular matters were sought as part of the ongoing 
negotiations.  

 
25. Other central government policy initiatives commented on included proposed policy for 

regulating decommissioning under the Exclusive Economic Zone and Continental Shelf 
(Environmental Effects) Act 2012, a proposed NES for outdoor tyre storage and a 
submission to the Ministry of Transport on enhanced drug impaired driver testing.   

 
26. The Council provided comment or feedback on a range of other matters during the year. 

Topics covered included State Highway 3 Waitara to Bell Block announcements, a draft 
flood response plan prepared by the Taranaki Civil Defence Emergency Management 
Group and a response to a road safety questionnaire.  

 
27. It is sometimes difficult to determine, given the processes adopted, whether the 

submissions or responses have made a difference to the policy or other matters under 
consideration. In some cases there is no formal feedback that the submissions were 
successful (or not) while in others no or limited feedback is provided. Senior council staff 
receive anecdotal feedback on submissions that is very positive, and that changes in 
policy have been made as a result or other actions taken in recognition of the matters 
raised. 

 
28. The Council’s reputation and experience as being a successful regulator and policy 

developer is well recognised and its views valued. 
 
29. On occasion, the Council has also had direct input into submissions made by regional 

council convened Special Interest Groups on specific topics or Local Government New 
Zealand submissions made on behalf of the local government sector as a whole. 

 
30. Experienced senior Council staff were also involved in various working parties or other 

fora locally or in Wellington and elsewhere to advise on policy development. These 
included policy development work or advice in areas as diverse as flood hazards, the oil 
and gas industry and biodiversity. 

 
31. In addition, Council staff respond to many other requests for advice or comment on 

policy matters. 
 
32. The net effect of the Council’s wide-ranging advocacy and response activities has been in 

the majority of cases to make policy proposals more relevant, pragmatic and cost-
effective for the region. The work has contributed to the Council’s community outcomes 
of a sustainable and prosperous Taranaki. 

 

Decision-making considerations 

33. Part 6 (Planning, decision-making and accountability) of the Local Government Act 2002 
has been considered and documented in the preparation of this agenda item.  The 
recommendations made in this item comply with the decision-making obligations of the 
Act. 
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Financial considerations—LTP/Annual Plan 

34. This memorandum and the associated recommendations are consistent with the 
Council’s adopted Long-Term Plan and estimates.  Any financial information included in 
this memorandum has been prepared in accordance with generally accepted accounting 
practice. 

 

Policy considerations 

35. This memorandum and the associated recommendations are consistent with the policy 
documents and positions adopted by this Council under various legislative frameworks 
including, but not restricted to, the Local Government Act 2002, the Resource Management 
Act 1991 and the Local Government Official Information and Meetings Act 1987. 

 

Iwi considerations 

36. This memorandum and the associated recommendations are consistent with the 
Council’s policy for the development of Māori capacity to contribute to decision-making 
processes (schedule 10 of the Local Government Act 2002) as outlined in the adopted long-
term plan and/or annual plan.  Similarly, iwi involvement in adopted work programmes 
has been recognised in the preparation of this memorandum. 

 

Legal considerations 

37. This memorandum and the associated recommendations comply with the appropriate 
statutory requirements imposed upon the Council. 
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Whakataka te hau 

Karakia to open and close meetings 

Whakataka te hau ki te uru 

Whakataka te hau ki tonga 

Kia mākinakina ki uta 

Kia mātaratara ki tai 
Kia hī ake ana te atakura 

He tio, he huka, he hauhu 

Tūturu o whiti whakamaua kia tina.  
Tina!  

Hui ē! Tāiki ē! 

Cease the winds from the west 

Cease the winds from the south 

Let the breeze blow over the land 

Let the breeze blow over the ocean 

Let the red-tipped dawn come with a sharpened air 

A touch of frost, a promise of glorious day  

Let there be certainty 

Secure it! 

Draw together! Affirm! 

  

 

Nau mai e ngā hua 

Karakia for kai 

Nau mai e ngā hua 

o te wao 

o te ngakina 

o te wai tai 

o te wai Māori 
Nā Tāne 

Nā Rongo 

Nā Tangaroa 

Nā Maru 

Ko Ranginui e tū iho nei 
Ko Papatūānuku e takoto ake nei 

Tūturu o whti whakamaua kia  
tina  

Tina! Hui e! Taiki e! 

Welcome the gifts of food 

from the sacred forests 

from the cultivated gardens 

from the sea 

from the fresh waters 

The food of Tāne 

of Rongo 

of Tangaroa 

of Maru 

I acknowledge Ranginui above and 

Papatūānuku below 

Let there be certainty 

Secure it! 

Draw together! Affirm! 
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