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1 Introduction 

This report presents an Aquatic Ecology Management Response Pan (AEMRP) for the overall Turitea 
Wind Farm development1. This report is an update to the approved AEMRP for Stage 1 of the project 
and captures the inclusion of the Southern Turbine Cluster (Stage 2) into the construction project. 
The scope of this AEMRP comprises the northern cluster of 33 turbines, the southern cluster of 27 
turbines, a substation for each cluster and transmission lines. 

The report therefore supersedes the AEMRP (Tonkin & Taylor Ltd (T+T), 2019) and: 

 Details the event-based response and routine monitoring to be undertaken during and 
following the construction.  

 Details how the monitoring data will be used to evaluate, manage and respond to any effects 
of construction activities within an adaptive management framework. 

The overall objective of the AEMRP is to support the protection of important values of Turitea 
Catchments (stream ecology and water supply). This report should be considered a ‘live’ document 
through the construction phase, responding to the monitoring data gathered and be updated as 
necessary.  

1.1 Background 

Mercury NZ Ltd (Mercury) hold a suite of resource consents from Manawatu-Wanganui Regional 
Council (Horizons), Palmerston North City Council (PNCC) and Tararua District Council (TDC) 
authorising the construction and operation of a new wind farm on the northern end the Tararua 
Ranges, Palmerston North (hereafter the Turitea Wind Farm).  

Resource consent applications for a 131 turbine wind farm were lodged in August 2008. Consents 
were granted by a Board of Inquiry in September 2011 for a reduced layout that split the wind farm 
into two parts including a northern cluster of 33 turbines and substation, and separate cluster of 27 
turbines in the south with an associated substation. The two parts of the wind farm will be linked by 
high voltage transmission lines with pylons to be placed in existing forest canopy gaps or along the 
existing access road. 

Condition 30 of Schedule 2 of the Horizons resource consents for the wind farm requires the 
preparation and implementation of an AEMRP (see Appendix A). The AEMRP is to specify the 
responses to the findings of the monitoring undertaken in accordance with the approved AEMP (the 
methods of which are updated in this report).  

An overview of the proposed Turitea Wind Farm is included in the Approved Layout Plan (drawing 
No. GIS-2310848-3) included as Appendix B. The development is located mostly within the Turitea 
Water Supply Catchment Reserve (Turitea Reserve) and on adjacent private land. The finished 
development will broadly comprise 60 turbines split between two main areas, the Northern Turbine 
Zone (33 turbines) and the Southern Turbine Zone (27 turbines). Each zone will include a sub-station, 
with each being linked by overhead transmission lines connecting into the National Grid at the 
Linton Substation. 

Earthworks are required to upgrade/form access roads and tracks to the turbine and most 
transmission pole/ tower sites to facilitate crane access. An access road of up to 7.5 m road width 
with provision for additional passing bays is proposed for the Wind Farm while access tracks to 
transmission poles/towers will be 3 m wide. This will include; upgrade works to South Range Road 
through the Turitea Reserve, upgrades and creation of new tracks within farmland properties where 
transmission poles will be constructed, and some new or upgraded watercourse crossings. Further 

                                                           
1 This report has been prepared in accordance with T+T’s proposal dated 15 August 2019. 



2 

 
 

Tonkin & Taylor Ltd 
Turitea Wind Farm - Adaptive Aquatic Ecology Management and Response Plan 
Mercury NZ Ltd 

April 2020 
Job No: 1006301.v4 

 

earthworks will be needed at each turbine and pole/tower construction platform, including a flat 
work area adjacent to each works site. Some transmission towers located within the Turitea will be 
constructed using helicopters to minimise damage to indigenous vegetation. In these instances, a 
small clearing is created for the tower footprint.  

A temporary concrete batching plant with attendant aggregate stockpiles and cement storage will be 
required for the Wind Farm. Up to five-fill disposal areas are proposed along with localised stockpiles 
for cleared vegetation. The locations of the fill disposal areas and stockpiles for cleared vegetation 
are to be confirmed through the final design process.  

1.2 AEMRP scope  

The baseline monitoring work covered aquatic receiving environments for the whole of the Wind 
Farm project. This update to the AEMRP has been prepared to capture the inclusion of the southern 
turbine cluster into the current construction programme. This AEMRP therefore includes all stream 
systems included in the baseline monitoring work and potentially impacted by the overall windfarm 
project. This AEMRP is linked with the Site Environmental Management Plans (SEMPs), both of which 
are adaptive and may change and be refined as construction phase data are gathered.  

Almost all of the Wind Farm infrastructure proposed is on or near ridgelines within the project area, 
and mostly remote from stream receiving environments. Once the disturbed (earth worked) areas 
are stable, the potential for adverse effects on water quality and ecology is expected to be low. The 
emphasis of the monitoring programme is therefore on construction effects as opposed to 
operational effects.  

The two tributary systems of the Turitea Stream within the Wind Farm project area are considered 
to be the most sensitive receiving environments on the basis that they drain the forested water 
supply catchment area and drain to the water supply reservoirs. The AEMRP places relatively more 
emphasis on tributaries of the Turitea Stream.  

The overall site has reasonably significant access constraints with respect to the rapid response 
needed for event based water quality monitoring for construction projects. These constraints 
include the steep nature of the site that means many receiving environments are only accessible on 
foot. To address this, the monitoring comprises both: 

 A rainfall event based monitoring programme at a limited number of sites that are easy to 
access (to provide rapid response to the erosion and sediment control programme). 

 A routine monitoring component at a wider range of sites that are monitored less frequently 
but provide information to assess if any medium or long-term effects are occurring or have 
occurred.  

The event based monitoring programme largely focusses on water quality. Water quality parameters 
to be monitored in this plan are determined by the potential contaminants arising from project 
activities and specific consent requirements. Key sources of contaminants include: 

 Sediment runoff from areas of vegetation clearance, earthworks and spoil disposal. 

 Increased nutrient and biological oxygen loads as a result of leaching and runoff from decaying 
vegetation at vegetation disposal sites. 

 Hydrocarbon contamination in the event of spills and leaks from plant. 

 Cement or cement contaminated wastewater and associate water pH effects from the 
proposed concrete batching plant or from concrete pouring works. 

 Pathogen contamination in the event of leakage or spills from temporary toilet facilities or 
from sewage transportation off-site. 
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1.3 AEMRP objectives 

The overall objectives of this AEMRP are to collect monitoring data that support the protection of 
important values of the Turitea Catchment (water supply) and enable the effects of construction 
activities on high value stream receiving environments to be managed and evaluated. This is to be 
achieved by: 

 Establishing rainfall event triggered monitoring and further monitoring, investigation and/or 
management action responses that may be undertaken due to trigger level exceedances (for 
turbidity or total suspended sediment for example) during construction.  

 Set out how the event based and routine monitoring data will be analysed and reviewed to 
identify any variance from established baseline conditions and set out management responses 
to address and any identified water quality or ecological effects. 

1.4 AEMRP structure 

The structure of this AEMRP document is as follows:  

Section 2 presents the detail of the various monitoring sites and methods (some of which have been 
refined through the completed baseline-monitoring programme).  

Section 3 outlines the frequency and locations that the various methods activities will occur during 
construction and how the monitoring data will be used in the adaptive management framework. 
Reporting and AEMRP review are also covered in the section. 

Section 4 briefly outlines the likely post-construction monitoring, which is required to extend for at 
least two years after completion of construction in accordance with Schedule 2 Condition 28. 
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2 Monitoring locations and methods 

This section provides details on monitoring site locations and methods to be used as part of 
construction phase monitoring. Sites and methods are in accordance with the requirements of 
Consent Condition 29 in Schedule 2 (Appendix A).  

2.1 Site locations 

Monitoring locations are outlined in Table 2.1 and shown on Figure B1 (Appendix B). Figure B1 was 
included in the AEMP and monitoring site locations have been updated for this report to reflect 
actual coordinates for sites included in the baseline work. Marker pegs have been installed at the 
upstream and downstream extents of each of the monitoring reaches surveyed for the baseline 
monitoring. 

Site locations are divided into those that will be the main sites for event-based water quality 
response monitoring and those that will be used for routine water quality and in-stream community 
structure (ecology) monitoring.  

Table 2.1: Aquatic ecology monitoring site locations (Turbine Groups refer to Appendix B1 
Drawing GIS-2310848-3) 

Site Catchment Description 

Event based 
and routine 
water quality 
and ecology 
monitoring 
sites 

Site 1 Turitea 
Main northern tributary, downstream of all northern 
turbines. 

Site 2 Turitea Upstream of Turitea Reservoir, northern branch. 

Site 3  Turitea PNCC site upstream of Turitea Reservoir, southern branch. 

Site 4 Turitea Main southern tributary, downstream of southern turbines. 

Site 5 Matarua 
Matarua tributary downstream of Turbine Group E 
(northern). 

Site 6 Kahuterawa 
Kahuterawa tributary downstream of Turbine Groups F, G, 
and H. 

Routine water 
quality and 
ecology 
monitoring 
sites 

Site 7 Turitea 
Nearby to the PNCC site on the main Turitea Stream, 
downstream of the Reservoirs. 

Site 8 Turitea  
Nearby to the PNCC site on the tributary downstream of the 
Turitea Reserve. 

Site 9 Matarua 
Matarua tributary downstream of Turbine Group E 
(southern). 

Site 10 Matarua 
Matarua tributary downstream of Turbine Group E 
(southern). 

Site 11 Otangane Otangane tributary downstream of Turbine Group A 

Site 12 Otangane Otangane tributary downstream of Turbine Group G 

Site 13 Kahuterawa HRC flow gauging site Kahuterawa at Johnston’s Rata 

Site 14 
Unnamed 
tributary 

Unnamed tributary of the Manawatu River downstream of 
Turbine Group C. 

Site 15 Tainui Tainui Stream headwater downstream of Turbine Group A 
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2.2 Rainfall monitoring 

Rainfall monitoring is an important part of the construction water quality monitoring programme 
and associated erosion and sediment control response. The baseline monitoring work identified that 
data from existing rainfall stations are of limited value for event-based monitoring. Rainfall 
conditions within the reserve were identified to be highly variable spatially (southern end vs 
northern end) and not necessarily similar to existing low elevation rainfall stations. Hourly rainfall 
data are also ideally needed for the rainfall event monitoring which will include a rainfall intensity 
trigger (mm per hour, see later). 

Mercury has installed two project specific telemetered rainfall gauges. These are located at the 
northern end of the Wind Farm site (Mast 11) and near Browns Flat (Mast 7). Approximate locations 
are provided in Table 2.2. Rainfall data are sent to a website where programmable triggers can be 
set and alerts can be sent to designated construction project staff.  

Table 2.2: Rainfall gauge locations (coordinates in NZTM) 

Site name Location Northing Easting 

Mast 11 Northern cluster 5522950 1830079 

Mast 7 Southern cluster 5517770 1823023 

2.3 Water quality 

2.3.1 Parameters 

Consent requirements with respect to water quality include sediment transport (Condition 29.2) and 
a requirement for diurnal (continuous) monitoring of pH, dissolved oxygen and water temperature 
during critical phases of construction (Condition 29.3). Parameters to be monitored based on 
consent requirements and potential contaminant sources outlined in Section 1.2 comprise: 

 Total suspended solids (TSS)  Biological oxygen demand (BOD) 

 Turbidity   Dissolved inorganic nitrogen (DIN) 

 pH   Dissolved reactive phosphorous (DRP) 

 Water temperature  Oil & grease 

 Dissolved oxygen 

 Total Kjeldahl nitrogen 

 E. coli 

2.3.2 Continuous (diurnal) monitoring 

Continuous water quality monitoring is proposed at all sites to be used for event based monitoring 
(Sites 1 to 6 inclusive) when relevant to the stage of the project under construction. Parameters 
particularly suited to continuous monitoring include temperature, dissolved oxygen, pH, conductivity 
and turbidity. 

Guidance on continuous monitoring of dissolved oxygen, temperature and turbidity is available in 
NEMS (2016)2, NEMS (2017c)3 and NEMS (2017d)4 respectively. The general sensor calibration and 

                                                           
2 NEMS, 2016. Dissolved Oxygen Measuring, Processing and Archiving of Dissolved Oxygen Data (Version 2.0).  
3 NEMS, 2017c. Water Temperature Measurement, Processing and Archiving of Water Temperature Data (Version 2.0). 
4 NEMS, 2017d. Turbidity: Measurement, Processing and Archiving of Turbidity Data (Version: 1.2). 
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site installation, data handling and QA guidance is also applicable to other parameters such as
conductivity. NEMS guidance for conductivity is in preparation.

Data collection will use calibrated data logger units. Suitable deployment points will be identified at
each site that ensure sensors remain submerged through the deployment period (i.e. pools) and a
temporary marker installed. A steel warratah will be driven into the stream bed to attach the water
quality logger with another steel warratah located upstream to deflect debris if necessary. All
markers and warratahs will be removed at the completion of the project.

2.3.3 Grab sampling

Water quality grab sampling methods are proposed at all sites. Grab sampling will be undertaken in
general accordance with the draft NEMS (2019) guidance for Water Quality: Part 2 – Discrete River
Water Quality Data5. Water quality parameters will be measured at each location using calibrated
hand held meters. Parameters will include:

 Temperature

 pH

 Dissolved oxygen (DO, % and mg/L) 

 

Water quality samples will be collected at each location as required under the monitoring 
programme. Samples will be placed on ice as soon as possible after collection and delivered to an 
accredited laboratory (Hills Laboratory in Hamilton) for testing. Water samples will tested for the 
following parameters as required: 

 Turbidity 

 pH 

 TSS 

 TKN 

 Total ammoniacal nitrogen 

 Nitrate + nitrite 

 DRP 

 scBOD5 

 Oil & grease 

 Escherichia coli 

E. coli testing will only be undertaken at sites downstream of site facilities.  

2.4 Sediment deposition 

Methods for monitoring fine sediment deposition will follow Clapcott et al. (2011)6. These methods 
are for “hard-bottomed” streams with gravel, cobble, and boulder-dominated beds.  

Consent Condition 29.4 requires the Quorer technique is used to measure settled sediment. 
Although the results of the Quorer sampling during the baseline monitoring appear somewhat 
comparable between sampling occasions the method cannot be used at all sites due to large 
substrate sizes. Following the baseline monitoring, we consider that the visual method will be more 
appropriate for event based triggered monitoring. We suggest that the Quorer method will be more 
appropriate as part of the routine monitoring programme (where substrates allow). The visual 
assessment method will be used at all sites. 

5 NEMS, 2019. Water Quality – Part 2 of 4: Sampling, measuring, processing and archiving of Discrete River Water Quality
Data.
6 Clapcott, J.E.; Death, R.G.; Harding, J.S.; Matthaei, C.D.; Quinn, J.M.; Young, R.G. 2011. Sediment assessment methods:
protocols and guidelines for assessing the effects of deposited fine sediment on in-stream values. Cawthron Institute,
Nelson.
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2.4.1 Quorer methodology 

Where appropriate resuspendible sediment monitoring will follow Sediment Assessment Method 4 
(Quorer Methodology) from Clapcott et al. (2011). At some sites the Quorer method was not 
appropriate or possible (substrates too large). The Quorer method can be used at Sites 1, 2, 3, 4, 5, 
7, 8 and 12. 

2.4.2 Visual observations 

Sedimentation monitoring will follow Sediment Assessment Method 2 – In-stream visual estimate of 
% sediment cover (Clapcott et al. 2011) which includes a minimum of 20 estimates over a reach of 
run habitat at each site. Representative photographs of the stream-bed will be collected. 

2.4.3 Water clarity 

Water clarity is proposed as an event-based monitoring measure specifically for transmission line 
construction works outside of the Turitea Reserve which was not specifically captured by the 
baseline monitoring (i.e. from structures 1 to 20 as shown on Figure B1). For these sites and for 
structures 21 to 24 within Browns Flat (which forms part of the Turitea Reserve), water clarity will be 
measured in addition to turbidity (grab sample field meter readings as above). Water clarity 
measurement will comprise the horizontal sight range of a black disk. 

2.5 In-stream community structure 

2.5.1 Periphyton 

Periphyton monitoring will be undertaken using primarily using visual methods with quantitative 
sampling undertaken if nuisance periphyton coverage triggers are exceeded (see Section 3).  

Visual periphyton assessments will be undertaken following Horizons Regional Council's protocol for 
routine visual assessments of periphyton in rivers (Kilroy et al., 20087). The percent coverage of each 
periphyton category will be visually assessed on the streambed using an underwater viewer at five 
equally spaced replicates along four transects running across the wetted channel in run habitat 
(twenty replicates in total per site). Twenty replicates will be collected longitudinally where streams 
are too small to apply the transect approach. 

When undertaken, the biomass of periphyton (measured as the quantity of chlorophyll a and ash-
free dry mass (AFDM)) will be measured following the Quantitative Method 1b (Biggs & Kilroy, 
20008). Ten stones will be collected from across the wetted channel within run habitat. A circular 
area of periphyton material (51 mm in diameter) will then be scraped from the surface of each stone 
and placed into a sample container, creating a single composite sample for each site.  

Samples will be stored in chilled containers couriered immediately to the NIWA Laboratory in 
Christchurch for analysis or frozen and then couriered to NIWA. Testing will follow the hot ethanol 
method as outlined in Biggs & Kilroy (2000). 

2.5.2 Macroinvertebrates 

Macroinvertebrate sampling will be timed to avoid any two-week period following any flow event 
estimated by the ecologist to have resulted in bed movement (significant habitat disturbance that 
reduces macroinvertebrate abundance and diversity).  

                                                           
7 Kilroy, C., Biggs, B. J. F., Death, R. (2008). A periphyton monitoring plan for the Manawatu-Wanganui Region. 
8 Biggs, B. J. F., Kilroy, C. (2000). Stream periphyton monitoring manual. NIWA, Christchurch, New Zealand. 
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Macroinvertebrate sampling will be in accordance with Protocols C1 (hard bottomed, semi-
quantitative) or C2 (soft bottomed, semi-quantitative) of the standard national protocol (Stark et al. 
20019) with four replicate samples collected at each site on each sampling occasion.  

Samples will be processed in accordance with standard protocol P2 (200 fixed count with scan for 
rare taxa). The processing laboratory will be advised to pay particular attention for the presence of 
Namalycastis tiriteae. 

                                                           
9 Stark, J.D.; Boothroyd, I.K.J.; Harding, J.S.; Maxted, J.R.; Scarsbrook, M.R., 2001. Protocols for Sampling 
Macroinvertebrates in Wadeable Streams. Prepared by the New Zealand Macroinvertebrate Working Group for the 
Ministry for the Environment. 
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3 Construction phase monitoring and adaptive management response 

This section sets out the proposed construction phase aquatic ecology monitoring programme and 
the how the monitoring data will be used to evaluate, manage and respond to any effects of 
construction activities.  

The adaptive management framework relies on triggered responses that largely relate to deviance 
from the baseline condition as established through the baseline-monitoring programme. One-page 
summaries of the baseline data are provided in Appendix C. 

A different approach will be used for the transmission line construction work not specifically 
captured by the baseline monitoring (from structures 1 to 24 as shown on Figure B1). Event based 
monitoring in this area will comprise stream water quality measurements at sites upstream and 
downstream of discharge points and is covered in Section 3.3.4. Site environmental management 
plans should be consulted for more detail. 

No event-based monitoring is proposed for tower locations within Turitea Reserve native forest 
vegetation (from structures 25 to 38 as shown on Figure B1). The risk of sediment transport and 
erosion at these sites will be adequately mitigated by the natural protection provided by thick native 
forest vegetation and the low clearances required to build these structures.  

3.1 Objectives 

The objectives of the construction phase monitoring programme are to: 

 Collect monitoring data to enable appropriate responses to manage and protect key aquatic 
ecology values of stream receiving environments, and in particular within the Turitea Reserve. 

 Collect monitoring data that provide feedback to the erosion and sediment control 
programme. 

 Maintain appropriate water quality trigger values to achieve the above. 

 Set out how the even- based and routine monitoring data will be analysed and reviewed to 
identify any variance from established baseline conditions and set out management responses 
to address and any identified water quality or ecological effects. 

3.2 Rainfall monitoring 

Rainfall forecasts and records for site-specific and telemetered rainfall gauges will be monitored 
throughout the construction period. 

Issues associated with the relevance of existing rainfall gauges and the lack of hourly rainfall data 
limited the ability to develop a site-specific rainfall intensity trigger. We therefore recommend that 
the following triggers be adopted as a starting point for the AEMRP and with reference to the site-
specific and telemetered rainfall gauges. These are: 

 A rainfall event with an intensity equal to or greater than 15 mm/hr. 

 25 mm or more total rainfall over any 24-hour period. 

These same triggers have been adopted for the Puhoi to Warkworth Expressway project and are also 
used on a number of Auckland sites where water quality monitoring is required.  

The rainfall triggers can be adjusted and refined through the course of construction phase as more 
data become available and as necessary to the minimise incidence of false alarm responses and/or 
missed events. 
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3.3 Event based monitoring for Wind Farm construction 

Exceedances of established rainfall triggers will lead to inspections of erosion and sediment controls 
and potentially water quality monitoring for turbidity at all event-based monitoring sites relevant to 
where works are in progress or sites are un-stabilised. 

Event based monitoring of other discharges such as spills from plant, toilet facilities, concrete 
wastewater, leaching of nutrients from vegetation disposal sites will occur following a similar 
process but with a focus on the contaminant of concern. Refer to Table 3.1 for the water quality 
parameters to be monitored for these activities. 

Event based water quality monitoring will be undertaken at Sites 1 to 6 as appropriate in terms of 
the works in progress at any one time. Sites 1 to 6 are located at key points on key receiving 
environments, allow for relatively rapid access compared to more remote headwater receiving 
environments and more comprehensive baseline data are available for those sites. Event based 
monitoring can be extended to other sites if this becomes necessary. 

Table 3.1: Potential contaminants arising from project activities (other than sediment from 
earthworks) and particular event monitoring parameters to be monitored  

Activity Issue or contaminant of concern Parameters to be monitored 

Spills from plant Hydrocarbon contamination Oil & grease 

Vegetation disposal sites Leaching and runoff leading to nutrient 
and biological oxygen demand loading 

TKN, total ammoniacal 
nitrogen, nitrate + nitrite, 
DRP, scBOD5 

Concrete batching and pouring Cement or cement contaminated 
wastewater and associate water pH 
effects 

pH 

Temporary toilet facilities or 
sewage transportation off-site 

Pathogen contamination in the event of 
leakage or spills 

E. coli 

3.3.1 Triggered inspection 

Triggered inspections will be undertaken in the event of: 

 A heavy rainfall warning being issued by MetService for the area (Rainfall within 6 hours or 
100 mm within 24 hours). 

In the event of the above forecast, Site Engineers in conjunction with the Health, Safety and 
Environmental Advisor will be responsible for inspecting all controls, prior to the forecast event to 
confirm that they will treat runoff efficiently.  

Post event inspections will also be undertaken following rainfall that exceeds the triggers described 
in Section 3.2. Within 12 hours of a triggered rainfall event, Site Engineers will be responsible for 
checking all controls for damage or any issues that would indicate an increased discharge of 
sediment. In the event that any of the following issues are observed then the event-based water 
quality monitoring as detailed in the following sections will be undertaken: 

1 Failures of perimeter controls that result in: 

 An increase in the design contributing catchment area of a sediment control device; or 

 An uncontrolled discharge from site. 

2 Activation of an SRP or DEB primary spillway. 

3 Overtopping or outflanking of a Silt Fence or Super Silt Fence; or 
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4 Any observation on site that would indicate a higher discharge of sediment to a control 
device, including: 

 Slumping of batters. 

 Erosion of diversion drains. 

Following the above events, the Environmental Manager will undertake an overall inspection of the 
site to confirm actions required to resolve any issues identified as a result of the rain event. 

3.3.2 Water quality monitoring 

Turbidity will be used as the key parameter for monitoring construction effects on waterways, and 
trigger levels for further construction effects monitoring and investigation are based on turbidity. 
Turbidity can be measured by field meters and loggers and therefore allows more rapid feedback 
compared to a sample collection and testing approach.  

Turbidity monitoring will comprise: 

 Field measurement: turbidity will be measured at the appropriate water quality monitoring 
sites (Sites 1, 4, 5 and 610) using a calibrated hand-held meter in response to the established 
rainfall triggers.  

 Continuous monitoring: continuous turbidity monitoring will be undertaken at Sites 1 to 6 as 
appropriate as determined by the construction programme. It will only be necessary to have 
turbidity loggers in place at sites that are potentially impacted by construction works at any 
particular time. The continuous turbidity data will enable the duration and scale of any 
discharge event to be assessed retrospectively. 

The rainfall event triggered water quality monitoring procedure will be as follows: 

1 Field meter turbidity measurements will be gathered as soon as possible following 
confirmation of the occurrence of any of the issues outlined in Section 3.3.1, when safe to do 
so and during working hours. 

2 The field meter measurement will be compared to the turbidity data for the particular 
monitoring site.  

 The trigger for further response will be a measured turbidity that is 20 % higher than 
the established maximum from the baseline grab sample data (Refer to Appendix C for 
the relevant data summary).  

3 If the turbidity trigger is exceeded then: 

 Water quality samples will be collected for testing for the wider range of parameters as 
set out in Section 2.3.3. 

 An investigation of the cause or source of the increased turbidity be undertaken. 

 Where appropriate, immediate actions be taken to mitigate any sediment loss from the 
construction site so that turbidity drops back to the threshold. 

 Management of the erosion and sediment control structures be modified to prevent a 
similar occurrence in the future. 

 A report be prepared for the Horizons outlining the nature of the event, any immediate 
actions taken to limit the loss of sediment from the site, the results of testing and 
changes to future practices to reduce the possibility that such an occurrence does not 
happen in the future. 

                                                           
10 Sites 2 and 3 on Turitea Stream and Little Turitea Stream are more remote and less suitable for rapid response 
monitoring. Sites 2 and 3 will be monitored following an initial response trigger at Sites 1 and 4 respectively. 
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4 Turbidity logger data from Sites 1 to 6 as appropriate will be obtained within 48 hours of the 
field turbidity trigger being exceeded. The purpose will be to assess if deposited sediment 
monitoring should occur.  

 If logged turbidity data remains generally elevated above prevailing turbidity pre-event 
for more than 24 hrs, then sediment deposition monitoring should be undertaken.  

3.3.3 Deposited sediment 

Event based deposited sediment monitoring shall occur within 10 days at all established monitoring 
sites downstream of a discharge as triggered by the continuous monitoring above.  

Exceedance of the following deposited sediment trigger will result in an assessment of the ecological 
effects of the discharge and potentially remedial and/or mitigation measures: 

 An increase in the mean visual sediment coverage of 50 % or more relative to the highest 
baseline visual estimate for that site. 

Periphyton and macroinvertebrate sampling in accordance with the methods in Section 2.5 may 
form part of an assessment of ecological effects of the discharge if determined appropriate by the 
Project Ecologist. 

3.3.4 Monitoring for construction of Transmission Line structures 1 to 24  

Exceedances of the established rainfall triggers will lead to site inspections of erosion and sediment 
controls and water quality monitoring for turbidity at sites where works are in progress or where 
sites are un-stabilised in the respective catchments. 

Turbidity will be used as the key parameter for monitoring construction effects on waterways. 
Turbidity will be measured at upstream and downstream of works using a calibrated hand-held 
meter in response to the established rainfall triggers. Field measurements will be gathered as soon 
as possible following the trigger rainfall event, when safe to do so and during working hours.  

Water clarity monitoring (e.g. horizontal sight range of a black disk) will also be undertaken to 
monitor construction related effects on water quality of the waterbody. Monitoring of water clarity 
will be undertaken upstream of the project site area and approximately 200 m downstream (to allow 
for reasonable mixing), to assess the change in clarity due to the works. Visual clarity monitoring will 
be undertaken as soon as practicable during daylight hours following a trigger rainfall event. A 
photographic record will be maintained of these inspections.  

Water quality assessment  

A trigger of >20 % change in visual clarity will be adopted to initiate adaptive management actions. If 
the reason for discolouration cannot be isolated to a specific area within the work site:  

 Further discussions with the site team and/or additional site audits may be required to 
determine the contributing source (if any). 

 The appropriateness of existing erosion and sediment control measures within the catchment 
will be assessed. 

3.3.5 Event based actions and reporting 

The actions and reporting process for the event based aquatic ecology monitoring are as follows. 
These reporting actions are linked with the ESCP: 

 Within 24 hours of exceedance: Full audit of ESC devices required within the relevant works 
area. Remedy any issues as soon as practicable and record findings. Notify Horizons including 
details of turbidity and/or water clarity levels and remedial actions taken. 
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 Within 10 working days: submit a report to the Manager, Horizons outlining: 

 The results of the turbidity and/or water clarity monitoring including the retrospective 
review of the continuous turbidity data. 

 Causes of any discharges, response and preventative measures/actions. 

 The ecological assessment, including results of deposition monitoring, any other 
monitoring undertaken any mitigation measures in response to the monitoring results, 
including recommended timeframes. 

3.4 Routine monitoring  

Routine water quality monitoring will focus on sites where there is potential for contaminant 
discharges other than sediment. Continuous water quality monitoring will also be undertaken at 
selected sites as part of routine monitoring. 

Routine deposited sediment and in-stream community structure monitoring will be undertaken 
during dry weather conditions as far as practicable. Routine monitoring will be undertaken quarterly 
while works are in progress in any particular catchment and comprise macroinvertebrate, 
periphyton and sediment deposition sampling as outlined in Section 2.  

Exceedances of the established triggers will result in an assessment of the cause of the effect 
including any remedial and/or mitigation measures. The outcomes of the assessment will be 
provided in the quarterly report to Horizons.  

3.4.1 Water quality grab sampling 

Routine water quality monitoring (grab sampling) will primarily cover contaminant discharges other 
than sediment and focus on specific sites potentially impacted by as spills from plant (oil and 
grease), toilet facilities (E. coli), concrete wastewater (pH and alkalinity), leaching of nutrients from 
vegetation disposal sites (ammoniacal nitrogen, nitrate-nitrite, DRP and scBOD5). 

Routine water quality grab sampling shall occur on a monthly basis initially and be subject to review 
on the basis of the results.  

3.4.2 Continuous water quality monitoring 

Condition 29.3 require continuous (diurnal) monitoring of temperature, pH and DO during key 
phases of construction. The baseline monitoring has shown that pH, temperature and DO are 
comparatively insensitive to elevated stream flow conditions, show only minor deviation from 
baseline and rapidly return. This was consistent across all of the six key monitoring sites.  

Continuous monitoring of temperature, pH and DO will be undertaken to meet the consent 
requirement but at a reduced number of sites and will not be necessary for the whole length of 
construction.  

Continuous monitoring of temperature, pH and DO will occur in conjunction with the routine 
monitoring programme, with two deployments at each of Sites 1 and 5 in the northern cluster and 
Sites 4 and 6 in the southern cluster. The deployment periods will be for two weeks duration and 
timed to capture key phases of construction. The objective will be to check that patterns remain 
consistent with baseline. Any deviation from baseline water quality patterns that may indicate an 
adverse ecological effect may have occurred (as assessed by the Project Ecologist) will trigger an 
investigation into likely causes and effects.  

Continuous monitoring for pH, temperature and/or dissolved oxygen may also occur at other sites as 
appropriate. For example pH in potential receiving environments downstream of concrete batching 
or pH and dissolved oxygen downstream of vegetation disposal sites (refer to Table 3.1). 
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The results of any continuous water quality monitoring undertaken will be provided to Horizons in a 
quarterly monitoring report. 

3.4.3 Deposited sediment 

Routine deposited sediment monitoring will be undertaken in conjunction with periphyton and 
macroinvertebrate monitoring. Exceedances of the following deposited sediment triggers will result 
in an assessment of ecological effects and potentially remedial/mitigation measures. 

 An increase in the mean visual sediment coverage of 20 % or more relative to the highest 
baseline visual estimate for that site for two or more consecutive quarterly monitoring 
occasions. 

 An increase in sediment coverage or re-suspendible sediment of 20 % or more relative to the 
highest measurement from baseline monitoring that persists for two or more consecutive 
quarterly monitoring occasions. 

3.4.4 Periphyton 

The visual assessment of periphyton coverage will be the focus of on-going monitoring given that 
many of the sites had high a proportion of the ‘clean’ and ‘film’ categories in the baseline 
monitoring. There were small, if any, proportions of nuisance periphyton types.  

If visual periphyton monitoring suggests an increase from baseline conditions, then quantitative 
sampling will be conducted to further investigate a potential change.  

 The trigger for quantitative sampling will be an increase in nuisance periphyton coverage of 
10 % compared to the highest recorded value in the baseline monitoring programme. 
Nuisance periphyton being: 

 Algal mats: the combined percent cover of thick mat and sludge. 

 Filamentous algae: combined percent cover of coarse and slimy filaments. 

For the routine quarterly monitoring we recommend that exceedances of the following trigger 
results in an assessment of the cause of the effect including an assessment of any remedial and/or 
mitigation measures.  

 An increase in nuisance periphyton coverage of 10 % compared to the highest recorded value 
in the baseline monitoring programme that persists for two or more consecutive quarterly 
monitoring occasions. 

3.4.5 Macroinvertebrates 

For the routine quarterly monitoring we recommend that exceedances of the following triggers 
result in an assessment of the cause of the effect including an assessment of any remedial and/or 
mitigation measures.  

 A 20 % or greater decrease in the mean Quantitative Macro-invertebrate Community Index 
(QMCI) relative to the lowest score from the baseline monitoring that persists for 2 or more 
quarterly monitoring occasions; or 

 A decline in the mean % of EPT taxa richness of 10 % or more compared to baseline 
monitoring scores that persists for 2 or more quarterly monitoring occasions. 

3.5 Vegetation and topsoil storage and spoil disposal sites 

Condition 29.7 requires the monitoring of vegetation and topsoil storage sites. To date, most of the 
vegetation from the on-site harvesting has been transported offsite. Material from smaller scale 
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vegetation has also been mulched, and no stockpiles have been created to date. For vegetation 
clearance in the reserve on the Electrix site, the trees are being heli-rigged out to a laydown area 
near tower 31 and being mulched. This mulch is being dispersed along the edge of the bush, 
however, the mulch material has been placed on the opposite side of the ridgeline to the water 
supply catchment. There is therefore little risk of discharges from vegetation disposal to the Turitea 
catchment. Topsoil storage sites are yet to be confirmed. 

Spoil disposal is in progress at the Board of Inquiry approved locations in the northern cluster and is 
proposed at the Browns Flat spoil location for the southern cluster. Spoil site locations are shown on 
the Approved Layout Plan in Appendix B.  

The baseline data collection programme covered representative headwater streams for each of the 
catchments potentially impacted by project works, including spoil sites. Spoil disposal sites will be 
captured in the construction phase monitoring through the event and routine monitoring described 
in the preceding sections. These sites will also be subject to erosion and sediment controls which will 
be checked and inspected on a routine basis and following rainfall trigger events. 

3.6 Construction phase reporting 

Submission of all monitoring results collected in accordance with this AEMRP to Horizons on a 
quarterly basis. The quarterly report will cover event based and routine monitoring, include the 
results and outcomes of any triggered investigations and a review of monitoring triggers. 

All activities undertaken in accordance with this EMP will be summarised and presented in an annual 
report and submitted to Horizons by 30 June each year. 

3.7 AEMRP review 

This AEMP will be reviewed at key points in the project timeline to ensure the programme is 
adequate to achieve the objectives and as more information become available. Appropriate review 
points will include but not be limited to: 

 Following completion of detailed design and the erosion and sediment control plan to ensure 
the monitoring of the AEMP and erosion and sediment control plan are aligned.  

 Trigger levels will be reviewed as part of the quarterly reports. 

 A wider review of the construction phase monitoring programme will occur as part of the 
annual report. 
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4 Post-construction monitoring 

Post-construction monitoring is required to extend for at least two years after completion of 
construction in accordance with Schedule 2 Condition 28. The post-construction monitoring 
programme will be confirmed immediately following completion of construction of any particular 
stage (e.g. completion of the northern cluster) and submitted to Horizons for approval.  

Post construction monitoring will likely follow the routine monitoring programme outlined in this 
report but refined to any particular sites / effects observed during construction and with a 
potentially reduced frequency.  
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5 Applicability 

This report has been prepared for the exclusive use of our client Mercury NZ Ltd, with respect to the 
particular brief given to us and it may not be relied upon in other contexts or for any other purpose, 
or by any person other than our client, without our prior written agreement. 
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Principal Ecologist Project Director 
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Appendix A : Consent conditions 
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26.8 A clean water diversion shall be constructed around each site that is capable 

of diverting the 1% AEP storm event around the site without erosion;   

26.9 Each spoil site shall be stabilised and grassed over or re-vegetated, as soon 

as practicable after it has been fully utilised, in order to prevent scour and 

avoid sediment being washed into adjacent watercourses. Stabilisation may 

be staged, and stabilised areas diverted to a clean water diversion, to 

maintain a suitably small working catchment area; and 

26.10 For any spoil disposal sites within the Kahuterawa catchment, stormwater 

runoff discharged from the sediment pond or external pond batters shall, in 

addition to any other treatment measures, pass through at least 10m of rank 

grass buffer before reaching an ephemeral watercourse. 

Aquatic Ecology  

Monitoring 

27. The Consent Holder shall engage a suitably qualified and experienced ecologist to 

prepare a monitoring programme to measure the effects of construction activities 

on the Turitea Stream, Kahuterawa Stream, Otangane Stream, Tainui Stream and 

Southern Matarua Creek. The monitoring programme shall be submitted to the 

Manawatu-Wanganui Regional Council’s Environmental Compliance Manager for 

review, acting in a technical certification capacity, prior to the commencement of 

any construction works. A response should be provided within 30 working days of 

receipt. Construction activities must not commence until written certification has 

been obtained. 

28. The monitoring programme shall include a requirement to obtain pre-construction 

data for a period of not less than 6 months on water quality and in-stream 

community structure (including the presence, if any, of Namalycastis tiriteae) in 

order to establish baseline data.  The monitoring programme shall be reviewed 2 

years after the completion of all construction works, and the Consent Holder shall 

engage a suitably qualified and experienced ecologist to determine the need to 
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continue the monitoring programme at that time. The ecologist shall make this 

determination in consultation with the Manawatu-Wanganui Regional Council’s 

Environmental Compliance Manager.   

29. The monitoring programme shall include the following matters: 

29.1 Identification of a selection of sampling sites (which add to the established 

Palmerston North City Council monitoring sites identified in Appendix 2 to 

this Schedule); 

29.2 Detail of the parameters to be monitored (including water quality, sediment 

transport and deposition, and instream community structure, including 

Namalycastis tiriteae); 

29.3 A requirement for diurnal monitoring of pH, dissolved oxygen and water 

temperature during critical phases of construction within selected 

watercourses;  

29.4 A requirement that suspended solids and settled sediment be measured 

using Quorer sampling techniques; 

29.5 Nomination of thresholds for parameters that are not to be exceeded and are 

to be monitored, and establishing the required response in the event of non-

compliance; 

29.6 Details (for example, location, recording method, type, accuracy) of the on-

site weather stations that are to be installed and utilised as part of this 

monitoring programme;  

29.7 Requirements for monitoring vegetation and topsoil storage sites; and  

29.8 An outline of the monitoring strategy to be followed in response to specified 

rainfall/meteorological events.  
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Adaptive Management Response to Findings of Aquatic Ecology Monitoring  

30. The Consent Holder shall engage a suitably qualified and experienced ecologist to 

prepare an AEMRP which specifies responses to the findings of the monitoring to 

be undertaken in accordance with condition 27, as developed and agreed between 

the Consent Holder and the Manawatu-Wanganui Regional Council’s Compliance 

Manager. The AEMRP shall be submitted to the Manawatu-Wanganui Regional 

Council’s Environmental Compliance Manager for review, acting in a technical 

certification capacity, within 3 months of the completion of all construction works. A 

response should be provided within 30 working days of receipt.  

Terrestrial Ecology 

General 

31. The Consent Holder shall engage a suitably qualified and experienced ecologist to 

advise on the final detailed design for siting of the wind farm infrastructure, 

including the final placement of turbines and associated infrastructure within the 

turbine zones, and transmission, roading, erosion and sediment control and other 

infrastructure across the site. In undertaking the final detailed design, the Consent 

Holder shall, in addition to the advice from the ecologist, also take into account: 

31.1 The Rehabilitation/Revegetation Plan prepared in accordance with condition 

33. 

31.2 The Weed Monitoring and Control Plan and prepared in accordance with 

condition 41. 

31.3 The findings of the surveys undertaken in accordance with conditions 45, 52 

and 60. 

31.4 The relevant Transpower Regulations, including (but not limited to) Electricity 

(Hazards from Trees) Regulations (2003) and the New Zealand Code of 

Practice for Electrical Safe Distances. 
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32. The trimming of vegetation post-construction shall be limited to that required for 

mitigation of edge effects (as outlined in the Rehabilitation/Revegetation Plan 

prepared in accordance with these consent conditions), and the maintenance of 

road access.  

Rehabilitation/Revegetation Plan 

33. The Consent Holder shall engage a suitably qualified and experienced ecologist to 

prepare a Rehabilitation/Revegetation Plan (in consultation with Palmerston North 

City Council’s Principal Planner, regarding those parts of the plan for Browns Flat) 

for those areas disturbed by the construction of roads, crane working platforms, 

and turbine platforms, where possible.  For the avoidance of doubt, the 

Rehabilitation/Revegetation Plan will address the rehabilitation of the two sections 

of the Water Catchment Access road that will become redundant once the two new 

realignments have been put in place. The revegetation undertaken shall use a 

combination of indigenous planting and management of natural revegetation 

(specifically the control of wildling conifers and other invasive weeds). 

34.  The Rehabilitation/Revegetation Plan must also require the following: 

34.1 If turbines from both the Northern and Southern Turbine Zones are 

constructed, the rehabilitation/revegetation of at least 10 hectares at Browns 

Flat;  

34.2 If only turbines from the Southern Turbine Zones are constructed, the 

rehabilitation/revegetation of at least 9.5 hectares at Browns Flat; or 

34.3 If only turbines from the Northern Turbine Zones are constructed, the 

rehabilitation/revegetation of at least 1 hectare at Browns Flat.  

35. Each of the figures provided in condition 34 includes the provision of 0.5ha of 

rehabilitation as mitigation for vegetation clearance associated with the construction 

of the transmission line.  If no transmission line is constructed, the relevant area for 

rehabilitation/revegetation at Browns Flat shall be reduced by 0.5ha.     





 

 

Appendix B : Location plans 

 Drawing GIS-2310848-3: Turitea Wind Farm – Board Decision Approved Layout 

 Figure B1: Monitoring site location plan 
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Appendix C: Baseline data summaries 

 

 

 

  



Site 1 – Event based and routine monitoring

Location This site is located on the Turitea Stream approximately half way up the catchment and downstream
of all northern cluster turbines.

Monitoring
reach
coordinates

Easting Southing

Upstream 175° 41’ 55.3” 40° 25’ 12.3”

Downstream 175° 41’ 53.8” 40° 25’ 13.4”

Access Accessed from the downstream direction by following the central ‘Turitea Stream Track’ from Site 2.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 7 7 7 7 7 7 7 3 4 8 8 8

Mean 2.9 7.2 3.0 0.005 0.38 0.010 1 4.7 15.3 96.3 10.9 9.9

SD 0.95 0.24 2.42 0.000 0.13 0.003 0 4.6 17.3 1.99 0.68 2.01

Median 2.8 7.2 1.5 0.005 0.39 0.011 1 2 7.5 95.7 11.1 9.4

Min 1.6 7.0 1.5 0.005 0.17 0.006 1 2 5.0 95.2 9.9 7.3

Max 4.6 7.7 8.0 0.005 0.54 0.013 1 10 41 101.1 12.2 13.6

Continuous water quality monitoring data summary (15/08/2018 to 29/08/2018)

Parameter DO (mg/L) pH Temperature (˚C) Turbidity (NTU)

Mean 11.23 6.71 8.29 46.6

Standard deviation 0.23 0.06 0.63 157.7

Median 11.22 6.71 8.39 10.4

Minimum 10.76 6.49 6.48 3.7

Maximum 11.87 6.85 9.47 1,631.5

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0 0

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0 0

Percent coverage cyanobacteria 0 0

Quantitative Chl a (mg/m2) 9.72 39.91

Deposited sediment Visual coverage of sediment <2 mm (%) 0.7 5.8

Quorer SIS (g/m2) 118.6 107.3

SOS (g/m2) 56.3 48.9

SIS (g/m3) 191.8 147.5

SOS (g/m3) 90.8 67.2

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 20.5 ± 1.2 27.0 ± 1.1

MCI 144.8 ± 2.9 126.3 ± 1.5

QMCI 8.0 ± 0.1 7.8 ± 0.1

% EPT 68.3 ± 4.5 48.1 ± 3.1



Site 2 – Event based and routine monitoring
Location This site is located on the Turitea Stream nearby the streams confluence with the Turitea water reservoir

and is downstream of all northern cluster turbines.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 40’ 57.8” 40° 25’ 42.3”
Downstream 175° 40’ 57.5” 40° 25’ 43.9”

Access Accessed from the downstream direction by PNCC boat or by following the overland ‘Spiker Head Track’
from near the PNCC boatshed.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 7 7 7 7 7 7 7 3 4 8 8 8

Mean 3.2 7.3 2.9 0.006 0.29 0.011 1 2.00 11.25 97.2 11.0 10.1

SD 1.02 0.12 1.86 0.002 0.11 0.002 0 0.00 6.29 1.36 0.67 2.33

Median 3.1 7.3 2.0 0.005 0.30 0.011 1 2 10 96.5 11.08 9.4

Min 2.2 7.2 1.5 0.005 0.10 0.008 1 2 5 96.2 9.93 7.0

Max 5.3 7.5 6.0 0.010 0.43 0.013 1 2 20 100.4 12.2 14.5

Continuous water quality monitoring data summary (15 August 2018 to 29 August 2018)

Parameter DO (mg/L) pH Temperature (˚C) Turbidity (NTU)

Mean 11.59 6.88 8.29 17.36

Standard deviation 0.29 0.06 0.71 14.23

Median 11.60 6.88 8.39 13.70

Minimum 10.99 6.72 6.31 9.60

Maximum 12.51 7.08 9.59 247.80

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 1.6 5.3

Quorer SIS (g/m2) 70.9 90.0

SOS (g/m2) 21.9 30.8

SIS (g/m3) 101.6 117.5

SOS (g/m3) 31.3 40.2

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 0.0

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Percent coverage cyanobacteria 0.0 0.0

Quantitative Chl a (mg/m2) 6.40 116.63

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 25.3 ± 1.4 28.5 ± 0.6

MCI 137.4 ± 5.2 129.4 ± 1.9

QMCI 7.4 ± 0.2 7.4 ± 0.2

% EPT taxa richness 61.8 ± 3.0 51.7 ± 1.6



Site 3 – Event based and routine monitoring
Location This site is located on the Little Turitea Stream nearby the streams confluence with the Turitea water

reservoir.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 40’ 15.7” 40° 26’ 22.6”

Downstream 175° 40’ 18.5” 40° 26’ 21.2”

Access Accessed using PNCC reservoir boat.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 7 7 7 7 7 7 7 5 5 9 9 9

Mean 2.0 7.3 2.4 0.008 0.07 0.008 1 2.70 6.00 99.0 11.1 10.2

SD 0.57 0.19 1.49 0.003 0.04 0.002 0 1.30 2.24 2.70 0.70 2.31

Median 1.9 7.2 1.5 0.005 0.05 0.008 1 2 5 98.0 11.12 9.3

Min 1.3 7.1 1.5 0.005 0.05 0.007 1 2 5 96.6 10.1 8.0

Max 2.9 7.6 5.0 0.011 0.13 0.011 1 5 10 105.2 12.29 14.9

Continuous water quality monitoring data summary (18 July 2018 to 1 August 2018)

Parameter DO (mg/L) pH Temperature (˚C) Turbidity (NTU)

Mean 11.70 6.85 8.70 4.16

Standard deviation 0.33 0.07 0.56 2.14

Median 11.66 6.84 8.81 3.70

Minimum 11.17 6.66 6.95 2.50

Maximum 12.61 7.00 9.61 27.40

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 1.9 7.2

Quorer SIS (g/m2) 43.1 52.1

SOS (g/m2) 20.2 25.6

SIS (g/m3) 52.8 64.8

SOS (g/m3) 24.9 32.0

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.2 0.0

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Quantitative Chl a (mg/m2) 107.43 43.75

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 30.0 ± 2.6 26.5 ± 1.2

MCI 129.3 ± 2.4 134.3 ± 2.6

QMCI 7.2 ± 0.0 7.8 ± 0.1

% EPT taxa richness 60.1 ± 2.0 57.6 ± 1.4



Site 4 – Event based and routine monitoring
Location This site is situated on an unnamed headwater tributary of the Little Turitea Stream.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 38’ 34.1” 40° 27’ 46.7”
Downstream 175° 38’ 35.1” 40° 27’ 48.0”

Access Accessed via 4wd track crossing on Browns Flat.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 7 7 7 7 7 7 7 5 5 9 9 9

Mean 3.3 6.8 7.0 0.006 0.08 0.002 1 4.20 79.00 86.3 9.6 10.6

SD 1.52 0.19 6.83 0.002 0.08 0.000 0 3.21 154.41 5.85 0.95 3.14

Median 2.9 6.8 5.0 0.005 0.05 0.002 1 2.5 10 86.6 9.8 9.8

Min 1.1 6.4 1.5 0.005 0.05 0.002 1 2 5 75.3 8.1 7.6

Max 5.4 7.0 21.0 0.010 0.25 0.002 1 9.5 355 95.0 10.69 17.6

Continuous water quality monitoring data summary (18 July 2018 to 1 August 2018)

Parameter DO (mg/L) pH Temperature (˚C) Turbidity (NTU)

Mean 10.23 5.72 8.51 34.66
Standard deviation 0.43 0.04 0.63 102.85
Median 10.20 5.76 8.59 9.90
Minimum 5.33 5.42 6.43 8.10
Maximum 11.14 6.02 9.50 1974.20

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 68.5 29.8

Quorer SIS (g/m2) 87.4 102.7

SOS (g/m2) 18.0 26.8

SIS (g/m3) 95.0 115.4

SOS (g/m3) 19.6 29.9

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

36.8 41.25

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 42.1 14.5

Quantitative Chl a (mg/m2) 85.01 15.3

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 18.0 ± 1.3 19.5 ± 0.6

MCI 105.6 ± 5.0 111.1 ± 4.7

QMCI 4.3 ± 0.3 5.2 ± 0.3

% EPT taxa richness 45.1 ± 4.0 39.8 ± 3.7



Site 5 – Event based and routine monitoring
Location This site is located a headwater tributary to the Matarua Stream situated on private property adjacent to

the Turitea Reserve and lengths of the stream run parallel to Makomako Road, including upstream of site.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 44’ 19.1” 40° 25’ 44.7”
Downstream 175° 44’ 20.7” 40° 25’ 46.2”

Access Accessed from roadside, Makomako Road.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 7 7 7 7 7 7 7 5 5 10 10 10

Mean 6.8 7.2 10.1 0.013 0.55 0.011 1 5.60 319.25 97.2 10.3 12.2

SD 4.38 0.28 10.62 0.004 0.39 0.006 0 3.52 208.60 2.98 1.10 4.44

Median 6.4 7.2 9.0 0.013 0.60 0.012 1 5 320.5 96.4 10.7 10.6

Min 2.3 6.9 1.5 0.005 0.05 0.002 1 2 63 93.8 8.4 7.4

Max 15.8 7.6 33.0 0.018 1.17 0.020 1 9.5 573 103.8 11.89 22.0

Continuous water quality monitoring data summary (1 August 2018 to 15 August 2018)

Parameter DO (mg/L) pH Temperature (˚C) Turbidity (NTU)

Mean 11.03 6.51 9.89 17.44

Standard deviation 0.40 0.05 1.32 20.56

Median 11.02 6.51 9.98 10.20

Minimum 10.18 6.37 6.57 4.50

Maximum 12.21 6.62 13.15 166.1

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 5.5 3.9

Quorer SIS (g/m2) 65.2 80.6

SOS (g/m2) 7.1 13.1

SIS (g/m3) 81.1 111.5

SOS (g/m3) 8.8 18.1

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 6.7

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.1

Quantitative Chl a (mg/m2) 3.28 146.24

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 17.3 ± 1.9 24.3 ± 2.5

MCI 101.9 ± 4.8 103.5 ± 3.1

QMCI 5.0 ± 0.4 4.3 ± 0.1

% EPT taxa richness 42.6 ± 5.7 39.4 ± 3.3



Site 6 – Event based and routine monitoring
Location The site is located within the downstream section of Ross Creek nearby its confluence with the Kahuterawa

River, immediately upstream of the Sledge Track, which runs adjacent to the Kahuterawa Stream.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 37’ 22.4” 40° 28’ 57.4”
Downstream 175° 37’ 20.8” 40° 28’ 58.7”

Access Survey reach located immediately above the Sledge Track wooden boardwalk crossing Ross Creek.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 7 7 7 7 7 7 7 4 5 9 9 9

Mean 6.5 7.1 7.0 0.006 0.14 0.022 1 11.13 850.2 96.7 10.9 9.9

SD 3.67 0.13 4.36 0.002 0.08 0.025 0 17.92 1822.5 1.78 0.49 1.87

Median 5.3 7.1 6.0 0.005 0.14 0.013 1 2.25 41 96.4 11.2 9.6

Min 2.8 6.9 4.0 0.005 0.05 0.010 1 2 5 93.9 10.01 8.0

Max 12.6 7.3 16.0 0.011 0.25 0.078 1 38 4110 100.1 11.41 13.7

Continuous water quality monitoring data summary (1 August 2018 to 15 August 2018)

Parameter DO (mg/L) pH Temperature (˚C) Turbidity (NTU)

Mean 10.92 6.69 9.06 12.40

Standard deviation 0.98 0.04 0.99 1.46

Median 11.06 6.69 9.330 12.10

Minimum 6.38 6.55 6.09 10.7

Maximum 12.47 6.81 10.35 27.7

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 1.3 6.8

Quorer SIS (g/m2) - -

SOS (g/m2) - -

SIS (g/m3) - -

SOS (g/m3) - -

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 0.0

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Quantitative Chl a (mg/m2) 11.02 5.10

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 19.0 ± 1.6 23.0 ± 1.8

MCI 138.9 ± 6.2 129.9 ± 2.1

QMCI 7.5 ± 0.1 7.6 ± 0.1

% EPT taxa richness 67.1 ± 4.5 55.4 ± 1.7



Site 7 – Event based and routine monitoring
Location The site is located on the main Turitea Stream downstream of the reservoir, and is situated nearby the

PNCC monitoring site.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 39’ 41.3” 40° 25’ 51.1”
Downstream 175° 39’ 39.4” 40° 25’ 49.1”

Access Located downstream of the stream crossing point for PNCC pest control track. Macroinvertebrates were
collected from riffles on both sides of the large midstream gravel bar.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 6 6 6 6 6 6 6 3 4 8 8 8

Mean 3.6 7.3 2.8 0.006 0.13 0.006 1.0 2.7 15.3 98.7 10.7 11.9

SD 1.49 0.15 3.06 0.003 0.07 0.001 0.00 1.15 12.66 3.43 1.06 3.93

Median 3.2 7.2 1.5 0.005 0.15 0.006 1.0 2.0 12.5 98.3 10.7 10.6

Min 2.1 7.1 1.5 0.005 0.05 0.005 1.0 2.0 5.0 93.8 8.94 8.0

Max 6.3 7.5 9.0 0.012 0.20 0.008 1.0 4.0 31.0 104.8 11.94 19.8

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 2.0 2.3

Quorer SIS (g/m2) 15.1 43.4

SOS (g/m2) 4.0 13.4

SIS (g/m3) 17.8 52.4

SOS (g/m3) 4.7 16.2

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 2.6

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Quantitative Chl a (mg/m2) 14.12 56.49

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 16.8 ± 0.6 23.5 ± 0.3

MCI 92.8 ± 4.0 93.2 ± 1.5

QMCI 4.2 ± 0.1 4.0 ± 0.0

% EPT taxa richness 28.6 ± 3.3 27.6 ± 0.9



Site 8 – Event based and routine monitoring
Location The site is located nearby a PNCC monitoring site on a tributary of the main Turitea Stream nearby site 7.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 39’ 36.1” 40° 25’ 50.2”
Downstream 175° 39’ 37.2” 40° 25’ 50.2”

Access Accessed by continuing overland, following the PNCC pest control track identified for Site 7.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 6 6 6 6 6 6 6 3 4 8 8 8

Mean 8.5 7.4 5.8 0.005 0.49 0.011 1.0 2.2 477.3 97.4 10.5 9.8

SD 6.17 0.22 4.45 0.000 0.36 0.006 0.00 0.29 412.50 2.92 0.88 2.80

Median 5.6 7.4 4.5 0.005 0.47 0.009 1.0 2.0 322.0 97.3 10.4 11.0

Min 4.2 7.1 1.5 0.005 0.05 0.008 1.0 2.0 179.0 93.1 9.24 9.3

Max 20.0 7.7 14.0 0.005 1.04 0.022 1.0 2.5 1086.0 101.6 11.65 16.9

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 8.5 2.7

Quorer SIS (g/m2) 95.2 101.8

SOS (g/m2) 12.4 15.0

SIS (g/m3) 139.7 162.0

SOS (g/m3) 18.5 23.9

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 0.0

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Quantitative Chl a (mg/m2) 2.96 5.92

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 17.5 ± 0.9 21.0 ± 1.7

MCI 102.6 ± 2.8 103.8 ± 1.7

QMCI 6.6 ± 0.1 6.0 ± 0.3

% EPT taxa richness 33.0 ± 1.5 35.7 ± 3.8



Site 9 – Event based and routine monitoring
Location This site is a headwater tributary to the Matarua Stream situated within the Turitea Reserve.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 42’ 55.3” 40° 26’ 09.7”
Downstream 175° 42’ 55.7” 40° 26’ 10.5”

Access Located upstream of the stream crossing point for PNCC pest control track.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 6 6 6 6 6 6 6 4 3 8 8 8

Mean 2.3 7.3 2.9 0.005 0.16 0.007 1.0 3.1 11.3 97.2 11.0 9.8

SD 1.66 0.15 2.13 0.000 0.07 0.002 0.00 1.93 10.97 3.47 0.89 2.09

Median 1.6 7.3 2.3 0.005 0.17 0.008 1.0 2.3 5.0 96.4 11.1 9.4

Min 1.0 7.1 1.5 0.005 0.05 0.004 1.0 2.0 5.0 93.8 9.69 7.5

Max 5.5 7.5 7.0 0.005 0.24 0.008 1.0 6.0 24.0 104.2 12.42 13.4

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 0.5 6.9

Quorer SIS (g/m2) - -

SOS (g/m2) - -

SIS (g/m3) - -

SOS (g/m3) - -

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 0.0

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Quantitative Chl a (mg/m2) 4.56 17.08

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 21.5 ± 0.6 28.8 ± 1.3

MCI 131.6 ± 1.5 131.6 ± 2.1

QMCI 7.5 ± 0.0 7.3 ± 0.3

% EPT taxa richness 55.7 ± 2.0 51.4 ± 1.1



Site 10 – Event based and routine monitoring
Location This site is on a headwater tributary to the Matarua Stream situated near the boundary of the

Turitea Reserve with the adjacent NZDF land.
Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 42’ 36.6” 40° 26’ 34.4”
Downstream 175° 42’ 37.6” 40° 26’ 34.4”

Access Located upstream of the stream crossing point for PNCC pest control track on near the boundary with
NZDF land.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 6 6 6 6 6 6 6 3 3 8 8 8

Mean 2.2 7.2 2.4 0.008 0.18 0.008 1.0 2.0 5.0 97.2 11.0 9.9

SD 1.62 0.19 2.25 0.005 0.04 0.002 0.00 0.00 0.00 5.07 0.98 2.04

Median 1.5 7.2 1.5 0.005 0.19 0.009 1.0 2.0 5.0 95.5 10.9 9.6

Min 1.1 6.9 1.5 0.005 0.11 0.005 1.0 2.0 5.0 93.4 9.75 7.8

Max 5.4 7.5 7.0 0.017 0.23 0.010 1.0 2.0 5.0 108.8 12.87 13.9

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 0.8 10.4

Quorer SIS (g/m2) - -

SOS (g/m2) - -

SIS (g/m3) - -

SOS (g/m3) - -

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 0.0

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Quantitative Chl a (mg/m2) 14.35 22.69

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 21.0 ± 1.9 27.8 ± 2.9

MCI 134.9 ± 2.8 132.1 ± 3.0

QMCI 8.1 ± 0.1 7.4 ± 0.3

% EPT taxa richness 60.0 ± 2.6 52.4 ± 2.0



Site 11 – Event based and routine monitoring
Location The site is situated on a headwater tributary to the Otangane Stream within the Turitea Reserve.
Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 39’ 38.8” 40° 28’ 57.1”
Downstream 175° 39’ 39.1” 40° 28’ 58.8”

Access Accessed from South Range Road using PNCC pest control track.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 7 7 7 7 7 7 7 3 4 8 8 8

Mean 2.1 7.3 3.2 0.006 0.05 0.005 1.0 3.0 5.0 94.2 10.9 8.9

SD 0.61 0.19 1.44 0.003 0.00 0.002 0.00 1.73 0.00 2.04 0.67 1.99

Median 2.1 7.2 3.5 0.005 0.05 0.005 1.0 2.0 5.0 93.3 11.0 8.4

Min 1.2 7.1 1.5 0.005 0.05 0.002 1.0 2.0 5.0 92.4 9.85 6.8

Max 3.1 7.6 5.0 0.012 0.05 0.008 1.0 5.0 5.0 97.6 11.9 12.4

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 5.8 5.1

Quorer SIS (g/m2) - -

SOS (g/m2) - -

SIS (g/m3) - -

SOS (g/m3) - -

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 0.0

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Quantitative Chl a (mg/m2) 4.65 17.13

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 20.8 ± 1.7 30.0 ± 2.0

MCI 132.5 ± 2.3 128.6 ± 2.5

QMCI 7.4 ± 0.1 6.9 ± 0.3

% EPT taxa richness 59.2 ± 1.6 52.3 ± 4.0



Site 12 – Event based and routine monitoring
Location The site is situated within a frost flat accessible and adjacent to the Toe Toe Track to the south of the

Turitea Reserve.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 38’ 33.8” 40° 28’ 51.2”
Downstream 175° 38’ 33.5” 40° 28’ 53.0”

Access Assessed from South Range road by taking the PNCC track linking to the ‘Platinum Track’.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 6 6 6 6 6 6 6 3 4 8 8 8

Mean 2.3 7.1 2.1 0.005 0.06 0.004 1.0 2.0 5.0 94.4 10.9 9.0

SD 1.66 0.14 1.43 0.000 0.02 0.002 0.00 0.00 0.00 1.49 0.62 2.20

Median 1.9 7.1 1.5 0.005 0.05 0.004 1.0 2.0 5.0 94.6 11.1 8.5

Min 0.8 7.0 1.5 0.005 0.05 0.002 1.0 2.0 5.0 92.5 9.85 6.8

Max 5.5 7.3 5.0 0.005 0.11 0.006 1.0 2.0 5.0 96.5 11.71 12.4

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 0.2 5.4

Quorer SIS (g/m2) 119.5 180.8

SOS (g/m2) 56.6 83.5

SIS (g/m3) 165.3 248.6

SOS (g/m3) 78.1 115.1

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 2.3

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Quantitative Chl a (mg/m2) 5.92 18.68

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 27.0 ± 1.7 27.3 ± 2.1

MCI 138.6 ± 1.9 138.9 ± 1.5

QMCI 8.1 ± 0.1 8.1 ± 0.1

% EPT taxa richness 65.3 ± 2.9 61.4 ± 2.6



Site 13 – Event based and routine monitoring
Location The site is located on the Kahuterawa River immediately upstream of the HRC gauging station at

Johnstone’s Rata.
Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 37’ 17.0” 40° 26’ 57.1”
Downstream 175° 37’ 17.6” 40° 26’ 56.5”

Access Survey reach is situated upstream of the large boulder with the gauging station attached.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 6 6 6 6 6 6 6 3 4 8 8 8

Mean 9.0 7.3 8.6 0.008 0.17 0.006 1.0 8.0 510.0 100.0 10.8 11.9

SD 10.47 0.19 11.63 0.005 0.10 0.004 0.00 9.53 900.28 2.32 0.76 3.72

Median 5.2 7.2 4.0 0.005 0.14 0.006 1.0 2.5 74.5 99.6 11.1 10.6

Min 2.8 7.1 1.5 0.005 0.05 0.002 1.0 2.5 31.0 97.4 9.25 9.2

Max 30.0 7.6 32.0 0.015 0.31 0.012 1.0 19.0 1860.0 103.7 11.69 20.6

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 0.6 5.3

Quorer SIS (g/m2) - -

SOS (g/m2) - -

SIS (g/m3) - -

SOS (g/m3) - -

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 4.9

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.85 5.7

Quantitative Chl a (mg/m2) 28.97 19.68

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 21.5 ± 2.0 23.8 ± 1.1

MCI 115.9 ± 3.4 115.0 ± 2.0

QMCI 7.2 ± 0.2 6.2 ± 0.1

% EPT taxa richness 54.2 ± 4.5 46.3 ± 1.7



Site 14 – Event based and routine monitoring
Location This site is located on an unnamed headwater tributary, feeding into the Manawatu River, situated on

private property adjacent to the Turitea Reserve.

Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 41’ 54.9” 40° 24’ 37.9”
Downstream 175° 41’ 54.5” 40° 24’ 36.2”

Access Located immediately upstream of the boundary fence of Joe Poff’s property. Accessed by travelling
overland from Site 1 and following the boundary fence.

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 4 4 4 4 4 4 4 3 2 5 5 5

Mean 5.9 7.4 7.3 0.005 0.53 0.006 1.0 2.2 1630.5 98.8 10.7 11.9

SD 0.56 0.28 2.36 0.000 0.34 0.002 0.00 0.29 2021.6
2 1.85 1.00 3.79

Median 6.1 7.5 8.0 0.005 0.54 0.005 1.0 2.0 1630.5 97.8 10.9 10.7

Min 5.1 7.1 4.0 0.005 0.14 0.005 1.0 2.0 201.0 97.2 9.58 7.3

Max 6.4 7.7 9.0 0.005 0.90 0.009 1.0 2.5 3060.0 101.1 12.18 16.1

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm - 30.0

Quorer SIS (g/m2) - -

SOS (g/m2) - -

SIS (g/m3) - -

SOS (g/m3) - -

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

- 0.0

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) - 6.5

Quantitative Chl a (mg/m2) - 9.34

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa - 23.0 ± 0.6

MCI - 124.7 ± 2.4

QMCI - 6.1 ± 0.2

% EPT taxa richness - 46.9 ± 2.7



Site 15 – Event based and routine monitoring
Location The site is situated on a headwater tributary to the Tainui Stream within the Turitea Reserve.
Monitoring reach
coordinates

Location Easting Southing

Upstream 175° 40’ 07.0” 40° 28’ 34.8”
Downstream 175° 40’ 08.0” 40° 28’ 35.5”

Access Accessed using PNCC pest control track off of South Range Road

Spot water quality field and lab data summary (collected between June 2018 and January 2019)

Parameter Turb. pH TSS NH4-N NO3 +
NO2 DRP CBOD5 O&G E. coli DO DO Temp.

Units NTU - g/m3 g/m3 g/m3 g/m3
g O2/
m3

g/m3
MPN/
100mL

(%) (mg/L) (˚C)

Sample # 6 6 6 6 6 6 6 3 4 8 8 8

Mean 11.4 7.3 21.7 0.005 0.05 0.005 1.0 2.0 6.3 92.3 10.8 9.0

SD 7.57 0.12 15.11 0.000 0.00 0.002 0.00 0.00 2.50 1.77 0.71 2.07

Median 9.0 7.3 18.5 0.005 0.05 0.006 1.0 2.0 5.0 92.1 10.9 8.3

Min 5.5 7.1 8.0 0.005 0.05 0.002 1.0 2.0 5.0 89.9 9.67 7.2

Max 26.0 7.4 50.0 0.005 0.05 0.007 1.0 2.0 10.0 95.6 11.58 12.7

In-stream ecology summary data (August 2018 and January 2019)

Parameter August 2018 (Winter) January 2019 (Summer)

Deposited sediment % coverage of sediment <2 mm 27.9 21.4

Quorer SIS (g/m2) - -

SOS (g/m2) - -

SIS (g/m3) - -

SOS (g/m3) - -

Periphyton Percent coverage algal mats (combined
percent cover of thick mat and sludge)

0.0 3.5

Percent coverage filamentous algae (combined
percent cover of coarse and slimy filaments) 0.0 0.0

Quantitative Chl a (mg/m2) 9.87 26.00

Macroinvertebrates
(Hard bottomed
sampling protocol)

No. of taxa 25.5 ± 1.8 27.0 ± 1.4

MCI 123.2 ± 2.1 122.5 ± 1.2

QMCI 5.3 ± 0.5 5.1 ± 0.3

% EPT taxa richness 48.2 ± 2.6 44.4 ± 1.4
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