
   
Rangihoua and Onetangi Sports Park Reserve 

Management Plan Development Committee 
Workshop proceedings 

 

Workshop record of the Rangihoua and Onetangi Sports Park Reserve Management Plan 
Development Committee held on Friday 19 February 2021, commencing at 9am via Skype for 
Business 

 

PRESENT 
Chairperson:    Cath Handley  

Members:    Kylee Matthews  

      Izzy Fordham (via skype)  

      Robin Tucker 

Waiheke Local Board Members: Paul Walden (apologies) and Bob Upchurch  

Also present: Janine Geddes, Dileeka Senewiratne (Local Board 
Services), Nicki Malone and Kiri Le Heron (Service 
Strategy & Integration),  

Workshop Item Governance role Summary of Discussions 

Rangihoua and 
Onetangi Sports 
Park Reserve 
Management Plan 
Development 
Committee 
Workshop  

Nicki Malone (Service 
and Asset Planning 
Specialist), Kiri Le 
Heron (Service and 
Asset Planner) 

 

Keeping informed The Service and Asset Planner took the 
board through a presentation. 
 
Action: 
Nicki Malone – Service and Asset 
Planning Specialist to send a response 
to Paul Walden’s email dated 19 
February 2021. 
 

  

 



Watercourse assessment update

To inform drafting of reserve management plan for 
Rangihoua Reserve and Onetangi Sports Park 

19 February 2021



Recap of the first watercourse assessment

1. A Watercourse Assessment Report 
(WAR) was prepared by Morphum
Environmental Ltd in March 2020 
(accepted as final in September 2020)

2. The purpose of the watercourse 
assessment was to provide current state 
and baseline information about the 
watercourse in the park (including stream 
classification, asset quality and landfill 
investigation)

3. The WAR recommended high-level 
enhancement opportunities in northern, 
central and southern tributaries and 
further research into the central tributary 
(in eastern corner of park) to better 
understand connectivity and fish barriers

The first assessment was restricted to council land:



Unanswered questions about tributary in eastern corner of park



Overview of the second watercourse assessment

4. Further sampling/site visits to the 
eastern corner took place in 
October and December 2020

5. An addendum to the WAR was 
prepared by Morphum in January 
2021 providing new information 
about the central tributary in the 
eastern corner of the park

6. The following slides highlight key 
findings from this second
assessment

Permission was obtained from private landowners to proceed:



A point of clarification
• Central tributary made up of a 

northern and southern branch in 
upper reaches

• Watercourse in park divided 
into three tributaries



Timeline of watercourse modifications in eastern corner

Bund 1
Likely constructed prior 
to 1961 and may have 
previously formed a 
complete barrier to 
flow (NOTE: largely on 
private property)

Bund 2 and landfill
Between 2001 and 2006, a second, large earthen 
bund was constructed downstream of Bund 1. 
During this period, the landfill was in operation 
behind the second bund and a landfill access road 
was constructed from the golf club clubhouse to 
the landfill

Pond
The pond on the central 
tributary below Bund 2 was 
expanded. This may have been 
in association with the Bund 2 
construction. New pump 
house. Irrigating golf course.

1961 2001 2006

Early photo of pond

Present day

According to Morphum, historic modifications of two natural permanent watercourses via formation of two earthen bunds:

1961 - stream 
flowing through 
current pond 
position



Present day flow path/connectivity
• Both the northern and southern 

branches of the central tributary have 
been diverted by the constructed bunds

• The flow of both streams is now 
directed past (through) Bund 1, along 
Bund 2 and out into the lower original 
channel of the southern stream branch, 
where it then flows into the online pond

• It was not possible to collect samples of 
water downstream from landfill/bund 2 
as area was dry (p5)

• Importantly, it is not clear whether one 
of these historic alterations or whether 
the cumulative of these alternations has 
affected flow path

Prior to 2001 more 
water likely flowed 
here, now diffuse 
subsurface during 
wet periods (p5)

Incision in bund 1, 
probably caused 
by erosion/bund 
failure

BUND 1

BUND  2
and
landfill

Clean fill
Landfill
Packaging since 2007

Ephemeral flow 
path (p9)

Fish barrier to upstream 
habitat likely since outfall 
creation, further barriers 
upstream due to 
diffuse/dry flow paths



High habitat value particularly in upper reaches

Point F – natural 
permanent flow path, 
mature native fish 
(kōkopu) were observed

Point D – southern 
branch transitions 
from defined channel 
to diffuse flow

Point H – diversity of 
habitat, large pool, 
waterfall. Above waterfall, 
steep rocky headwater (fish 
passage naturally restricted 
here)

Point G – deep pools, 
waterfall, diversity of 
habitat including nikau, 
fish passage intact in 
upper reaches of southern 
branch

J

Point J – diverted 
combined flow of 
northern and southern 
branch alongside landfill 
bund



Morphum conclusion
• These findings are significant, given the 

flow path of the entire 36-hectare 
catchment of the subject streams has 
been altered through diversions. It is 
likely fish passage between the upper 
catchment and Rangihoua wetland has 
been impacted by bund and pond 
modifications

• There is substantial impact on native 
freshwater biodiversity 

High habitat value 
in upper Rangihoua 
catchment (possibly 
virgin native forest)

Significant coastal 
wetland – Site of 
ecological 
significance in 
HGI



Report recommendations

1. Further assessment of habitat and biodiversity values in northern and southern 
branches to provide baseline data to gauge restoration effectiveness 

2. Engineering and ecological assessment of fish barriers between wetland and 
upper catchment to provide options for fish passage remediation. May include 
options to reinstate original flow path in central tributary (southern branch)  

3. Fish passage barrier removal and ecological enhancement plan that follows 
industry standards. Should commence from downstream to upstream. 



Next steps – watercourse assessment

• To inform plan drafting, discussion with Subject Matter Experts (SMEs) 
about next steps for restoration and enhancement of watercourse

• Find budget for further research

• The WAR has been circulated internally and externally to share 
knowledge about the watercourses in the park. The addendum will be 
circulated in due course.



Reserves Act process and project timeline

Starting the 
plan

• Project planning
• Classification review
• Completed first 

round of public 
consultation

Developing 
the plan

• Identify issues and 
opportunities

• Re-establish development 
committee

• Stakeholder engagement
• Expert engagement
• Develop draft plan

Testing the 
plan 

• Approve draft plan 
for public 
notification

• Public notification of 
draft plan

• Submissions on 
draft plan

• Conduct Hearings
• Deliberations

Finalising 
the plan

• Committee decision to 
adopt final plan

• Minister of Conservation 
approval (if required)

• Final plan released 
publicly

Mid/late 2020 Late 2020 Early 2021

Local 
Government  
Elections

Completed milestones
We 
are 

here



Project timeline

• Mid Feb – consider feedback received from golf club and WEEDs on 
Kitchen Table Conversations summary report

• Late Feb – reply to golf club and WEEDs, plus contact stakeholders about 
next workshop

• March – original placeholder for community workshop was 20 February, 
exact timing for next community workshop in March to be confirmed



Engineers & Consultants 

Memorandum 

Date: 17/02/2021 
To: Nicki Malone 
From: Chloe Price 

Project Number: P02384 
Reviewed by: Andrew Rossaak 
Released by: Mark Lowe 

 

Subject: Rangihoua-Onetangi Sports Park Eastern Streams Assessment 
 

Kia ora Nicki,  

 

This memorandum outlines the findings of our assessments of the closed fill site and streams at and to 
the east of the Rangihoua-Onetangi Sports Park, Waiheke. Following our site visits on the 21 October 
2020 (‘Revisit 1’) and 14 December 2020 (‘Revisit 2’), and our desktop assessments of aerial imagery, we 
can confirm the presence of a closed landfill (including solid waste and clean fill) and historic 
modifications to two natural permanent watercourses via the formation of two earthen bunds. The first 
earthen bund (Bund 1) was formed prior to 1961, evidenced from aerial imagery. The second (Bund 2) 
was formed in association with the landfill between 2005 and 2006 

The watercourses are the northern and southern branches of the central tributary to Rangihoua wetland, 
as assessed in the Rangihoua-Onetangi Sports Park WAR report. Figure 1 below identifies the subject 
branches, and summarises the findings discussed in the following pages. Further, possible modifications 
to natural, likely ephemeral (unclassified) watercourses west of the fill site were also observed. The 
details of these observations are described below. The maps attached in the appendix of this document 
are intended to be viewed whilst reading, with references to each map throughout.  
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Figure 1. Subject stream branch locations, showing flow path modifications and earthen bund locations 
see Revisit Map 1 for full scale map.  

Assessment purpose 
We aimed to identify: 

 If a fill site (clean or landfill) intersected the stream bed of the northern branch and whether the 
stream has been diverted as a result; 

 Whether the fill site poses a barrier to fish passage; 
 Whether the fill site was impacting the water quality of the northern branch; 
 If the northern branch has been historically reclaimed (i.e. removed via infilling or piping) or 

diverted; 
 The location of the southern branch flow path, and its point of convergence with the northern 

branch. 
 If there were alterations to the flow path of the southern branch and if these affect fish passage 

 
Broad recommendations are provided based on our findings. 
 

Site description 
The revisit survey areas lie in the south east corner of the Rangihoua Sports Park Reserve (see Revisit 
Map 1, which displays the survey areas and findings within the surrounding context). The areas are 
bordered by regenerating native bush to the south-south east, with mown grass and residential 
properties to the north, and the central stream of the Reserve to the south west. The first order northern 
branch runs through the site from east to west.  
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Prior to revisit 1, we hypothesised that the northern branch converged with the first order southern 
branch via diffuse flow (undefined flow through vegetation, lacking stream channels). This location was 
approximated to be upstream the extent of the previous Watercourse Assessment survey area, in a 
location dominated by raupō, rank grass and weeds. Auckland Council Geomaps modelled overland 
flow paths also indicated a confluence of these two streams in this area, upstream of the hypothesised 
diffuse flow confluence. 

Aerial imagery records indicate that the land within the Reserve boundary was historically cleared, likely 
for grazing – including the lower riparian zones of the subject stream branches. However, the riparian 
zone of the upper branches appears to have remained intact, at least post-1961 (see Revisit Map 2, 
which displays the survey findings overlaid on 1961 aerial imagery). It is possible that some virgin native 
forest exists within the upper Rangihoua catchment.  

The total catchment area above the survey site is approximately 36 hectares.  

Revisit 1 and aerial imagery analysis findings 
The extent of this survey was within the Rangihoua reserve and focussed on the fill area, the online pond 
and an ephemeral stream (see Revisit Map 1). 
 
Historic flow path of northern branch and small earthen bund 
Based on historic aerial photographs, prior to 2001, it appears a stream channel flowed along the now 
dry lower footprint of the northern branch stream below the fill area. A potential channel was visible in 
1961 aerial imagery, with a riparian margin visible in 2001 (see A and C in Figures 2 and 3 below). 

In the 1961 imagery, some form of dam or bund (‘Bund 1’) appears to have been formed across the 
width of the northern branch stream (see B and D in Figures 2 and 3 below).  It is not clear if this bund 
once formed a complete barrier to flow and fish passage, however the raupō dominant nature of the 
stream above it indicates flow was significantly impeded at this stage, creating wetland conditions.  

A site visit (revisit 1) observed the northern stream flowing through a deep, wide incision in the northern 
end of Bund 1 (see inset, Figure 3). It is possible that the bund once crossed the entire wetted channel 
width, but due to a failure, the stream has eroded through.   
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Figure 2. Survey area, 1961 (Auckland Council, 2020) 

 

 
Figure 3. Survey area, 2018. Inset shows Northern branch flow path incision  (GeoMaps, Auckland 

Council, 2020). 
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Landfill operation and large earthen bund construction 
Analysis of aerial imagery revealed that a fill site was in operation within the bed of the northern branch 
between 2001 and 2008, although it is possible dumping within the area continued after 2008 (see 
Figures 4 to 7 below). A second large earthen bund (‘Bund 2’) was built downstream of the Bund 1 
during this period, which the fill lies behind – possibly to enable fill site development (see F, Figure 6). 
Assessment of Auckland council LiDAR data supports this finding, with a distinct change in topography 
(increased surface level) visible between 2005 and 2017 data (see Revisit Maps 3 and 4). 

Bush clearance is evident between 2001 and 2006 around the fill and Bund 2 footprints (see Figures 4 
and 5). The 2006 imagery shows a wetted channel running upstream side of Bund 2 – potentially 
indicating a diversion to the southern tributary, or indicative of pooling along the earthen bund face 
(see E, Figure 4).  

In these images, the northern stream no longer flows along its original flow path, which underlays the 
fill – although it is possible some diffuse subsurface flow below the earthen bund and along this path 
occurs during wet periods. There is no evidence of formal subsurface drainage beneath the fill. Other 
than the formation of an accessway, the land surrounding the fill site was not disturbed during this 
period, indicating fill to form the Bund 2 may have been sourced from accessway earthworks, elsewhere 
on Waiheke island, and potentially from on-site pond excavation (discussed below).  

Field assessment of the fill confirms that both landfill waste and clean fill were dumped on the site. Food 
packaging dating to 2007 was identified, as well as a range of plastic waste, potential hazardous 
materials (e.g. paint cans), and construction waste (including rusting metal scraps and broken cement 
blocks). It appears that the landfill waste was covered by or mixed with clean fill. An approximately 10m3 
pile of exposed waste lying north of the fill site may have been excavated from the fill site or may be 
waste that was dumped along the accessway during fill operation. At the time of the second site visit 
(revisit 2), this waste pile had been burnt (active smouldering/smoke noted). 

The exposed waste and a corridor of weed growth leading to the fill area are now the only indication of 
the old landfill accessway, which is concealed by pastoral grass (see G, Figure 7). Landfill waste was also 
observed in the dry bed of the ephemeral stream running to the subject stream (see below), indicating 
that the waste is not fully contained. 

As a result of the Bund 2 and landfill construction, the downstream bed of the northern branch (below 
the earthen bund and fill) was completely dry during assessment, and the upper stream was inaccessible 
due to dense weeds and wetland vegetation. A pool of water was observed within the fill area, however 
this appeared to be associated with an ephemeral flow path running below the adjacent residence. 
Therefore, water samples for assessing possible contamination from the landfill could not be collected.  
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Figure 4. Landfill and earthworks area, 2001 (Geomaps, Auckland Council, 2020) 

 

 
Figure 5. Landfill and earthworks area, 2006 (Geomaps, Auckland Council, 2020) 
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Figure 6. Landfill and earthworks area, 2008 (Google Earth, 2020) 

 
Figure 7. Landfill and earthworks area, 2019 (Geomaps, Auckland Council, 2020) 
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Pond / reservoir alterations 
During the same period Bund 2 was constructed, and landfill was in operation, the pond on the central 
tributary appeared to deepen or expand by approximately 452m2, flooding its original wetland margins 
(Figure 8). This change was accompanied by the creation of a pumphouse on the eastern side of the 
pond. It is possible excavation material contributed to the bund formation. It is noted that the pond / 
reservoir is artificial, as 1961 imagery shows a stream channel flowing through its current position (see 
Revisit Map 2). Further, the status of the pre-2006 wetland margins (e.g. seasonal growth vs permanent 
feature) cannot be confirmed due to inadequate aerial imagery. No assertion is made regarding the 
legal status of the bunds or pond. 

Between 2008 and 2010 a pipe platform was constructed on the western bank of the reservoir. Two 
water pipes run from the reservoir through the central stream riparian corridor along a pipe bridge 
(Figure 9). These pipes feed water to the golf course for irrigation and sanitation. 

Figure 8. Central tributary reservoir expansion, 2001 (left) to 2006 (right) (Geomaps, Auckland Council).   

Figure 9. Pipe platform in the Central tributary reservoir (left); pipe bridge running through the riparian 
zone of Central tributary. 

 
 
 
 



Rangihoua-Onetangi Sports Park Eastern Streams Assessment
  17/02/2021 
Prepared for Auckland Council  P02384 

Morphum Environmental Ltd  Page 9 of 18 

Ephemeral stream modifications 
An overland flow path in the north of the survey area was investigated for modification (see the area 
labelled ‘North’ in Revisit Map 1 for the flow path location). A flow path was confirmed via site and aerial 
surveying to run across the adjacent property, with growth of sedges indicating the presence of soil 
moisture. This flow path runs down the existing private road bank and through a culvert. Above the 
existing private road and culvert (see H, Figure 14 below) the flow path appears modified by infilling 
with stone. It is likely this was to prevent erosion in association with the private road formation. Below 
the culvert, the flow path is very narrow and heavily incised in places, with depths between 30 cm and 
50 cm observed, with maximum widths of approximately 30 cm (on average, less than 20 cm). This path 
was classified as ephemeral during the WAR survey carried out by Morphum.  

The flow path then runs under the historic exposed waste dumping area, although no pipe or culvert 
was found. Aerial imagery and site surveying identified enhanced grass growth along a narrow dry 
channel south of the exposed waste dumping area, indicating increased moisture. The ephemeral flow 
path has a confluence with the dry bed of the northern branch tributary in this area (see I, figure 14). 

Historic images are not indicative of permanent or intermittent flows along the ephemeral flow path of 
concern (see Figures 10 to 14). Earthworks for both the existing private road and the historic landfill 
accessway would have crossed the flow path, however aerial and LIDAR imagery do not indicate 
detectable changes in topography due to these works, and no other earthworks were carried out 
between 1961 and 2018 (the oldest and most recent aerial surveying dates) below the existing private 
road. It appears that some earthworks occurred in the upper extent of the flow path between 2011 and 
2013 in association with the development of a residence (Figure 13).  

Figure 10. Ephemeral flow path location (within yellow outline), 2001 (Geomaps, Auckland Council, 2020)  
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Figure 11. Ephemeral flow path location (within yellow outline), 2008 (Google Earth, 2020) 
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Figure 12. Ephemeral flow path location (within yellow outline), 2011 (Google Earth, 2020) 

Figure 13. Ephemeral flow path location (within yellow outline), 2013 (Google Earth, 2020) 
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Figure 14. Ephemeral flow path location (within yellow outline), 2017 (Google Earth, 2020)  

Revisit 2 findings 
Due to property boundaries and access limitations, the flow path of the southern branch stream, and 
flow path of the northern branch stream beyond the lower bund could not be confirmed during previous 
site visits (see Revisit Map 5). Therefore, fish passage between the central tributary pond and upper 
Rangihoua catchment remained undetermined. A second site visit was required once access permissions 
were secured. These findings are detailed below, and the survey extent is shown in Revisit Map 5. 

Multiple stream diversions 

The site revisit revealed that both the northern and southern branch streams of the central tributary 
have been diverted (see Revisit Map 5). Due to a gap in aerial imagery between 1961 and 2001, the 
timing of these diversions cannot be confirmed.  

The original, upstream bund (Bund 1) extends further east than initially assessed in revisit 1. This bund 
appears to have been created to divert the flow of the southern branch into the northern branch. Aerial 
imagery indicates these works occurred prior to 1961 – available LiDAR data shows elevated topography 
in the area at least prior to 2005 (the earliest available survey year for the area). Photo point C on Revisit 
Map 5, and in Appendix Table 1 shows Bund 1 extending across the channel, and vegetation growing 
in the relic channel below the bund.  

The current confluence point of the relic southern branch stream channel and current northern and 
southern branch flow diversion channel is labelled photo point A on Revisit Map 5, and in the 
accompanying photos in Appendix Table 1. Pooled and stagnant water in the relic southern branch 
channel directly above this point (photo point B on Revisit Map 5, and in Appendix Table 1) is indicative 
of diverted flows, with runoff from the directly adjacent slopes likely contributing to pooling in the 
channel, but a lack of flow showing no connectivity with the upper catchment. 

The diverged flows of the northern and southern branches run along the southern side of Bund 2 to the 
confluence point. See photo point J on Revisit Map 5, and Appendix Table 1 photo point J for the 
diversion flow path.  
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High value upstream habitat 

Upstream of the diversions, both branches exhibit high habitat values and largely appear to be 
functioning as they would have prior to land modification. The upper northern branch exhibits a diversity 
of habitat and hydraulic conditions, with a large pool, waterfall, riffles and run habitat (see photo point 
H on Revisit Map 5, and Appendix Table 1 photo point H). Above the waterfall, the stream transitions 
to a steep, rocky headwater condition, with fish passage to the upper reaches likely restricted by the 
natural geology. The bush surrounding the upper northern branch is regenerating mixed broadleaf. 

Likewise, the upper southern branch exhibited a diversity of habitat and hydraulic conditions, with 
multiple pools and run habitat, riffles and a waterfall evident (see point G on Revisit Map 5, and 
Appendix Table 1 photo point G). Three large banded kōkopu of approximately 20cm length (Galaxias 
fasciatus; instream identification cannot be confirmed due to average visibility) were observed in a lower 
pool (see photo point F on Revisit Map 5, and Appendix Table 1 photo point F). The kōkopu showed 
signs of fin rot or other fungal disease, potentially indicating environmental stressors. Fish passage 
appeared intact throughout the upper southern branch reach. The bush surrounding the upper southern 
branch was regenerating mixed broadleaf, with older growth bush including a dense nikau palm stand 
around the eastern extent of the survey reach.  

Fish passage barrier 
Aerial imagery and LIDAR surveys indicated that Bund 2 and the landfill may have formed a barrier to 
fish passage along the northern stream (see Revisit Map 5)  

However, the diversion of flow around the lower bund reveal it does not, on its own, form a barrier (see 
Revisit Map 5). Rather, the combined hydraulic effect of the Bund 1 and Bund 2 and diversions on the 
northern and southern stream branches has created a partial (if not complete) barrier to fish passage 
by increasing plant growth and reducing channelised flow, creating ‘diffuse flow’.  

Due to the diffuse flow of the diverted streams through semi-aquatic and terrestrial vegetation behind 
the bunds, it is considered unlikely that fish can access the upstream habitat. See photo point I on Revisit 
Map 5, Appendix Table 1 for an example of diffuse flow on the northern branch tributary. Photo points 
D and E on Revisit Map 5, and in Appendix Table 1 show examples on the southern branch tributary. 

The poor condition and age of the kokopū observed in the upper southern tributary may support this 
hypothesis, however a comprehensive fish survey to identify juvenile recruitment is required to confirm 
this. It is possible these fish are members of a relic, landlocked population. Further, the fish passage 
barrier created by the outfall from the online pond below Bund 2 means that access to the upper 
catchment has likely been absent since the formation of that barrier – regardless of further barriers 
upstream. 

Given the high habitat values present in the regenerating upper catchment, and proximity to a 
significant coastal wetland, this reflects a substantial impact on native freshwater biodiversity of the 
Rangihoua Sports Park Reserve and surrounding area.  

Conclusions 
Five key findings regarding the subject stream are presented. It is not clear whether the historic 
alteration of the subject stream can be attributed directly to one of these findings, or whether the 
current state of the stream is a result of their cumulative effects.   

1. The upper bund (Bund 1) on the northern branch of the Rangihoua Sports Park Reserve Central
tributary was likely constructed prior to 1961 and may have previously formed a complete barrier
to flow.
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2. Between 2001 and 2006, a second, large earthen bund (Bund 2) was constructed downstream of 
Bund 1. During this period, the landfill was in operation behind the second bund and a landfill 
accessway was constructed from the golf club clubhouse to the landfill. 

3. Between 2001 and 2006, the pond on the central tributary below Bund 2 was expanded. This may 
have been in association with the Bund 2 construction.  

4. Both the northern and southern branches of the Central tributary have been diverted by the 
constructed bunds. The flow of both streams is now directed past (through) Bund 1, along Bund 2 
and out into the lower original channel of the southern stream branch, where it then flows into the 
online pond. 

5. The upper northern and southern branches above the raupō, rank grass and weed dominated 
diversion area exhibit high habitat values within regenerating bush. Mature native fish (kōkopu) 
were observed in the southern branch. 

 
These findings are significant, given the flow path of the entire 36-hectare catchment of the subject 
streams has been altered through diversions. It is likely fish passage between the upper catchment and 
Rangihoua wetland has been impacted by these modifications – although the outfall below the online 
pond also presents a significant fish passage barrier.  

Recommendations 
 The habitat and biodiversity values of the northern and southern branches should be surveyed in-

depth (including fish and macroinvertebrate surveys, and ecological function at minimum) prior to 
enhancement and restoration works. This is to enable measurement of restoration 
effectiveness/success; 

 An engineering and ecological assessment of existing fish barriers between the Rangihoua wetland 
and upper catchment is recommended to provide fish passage remediation options. This may 
include an assessment of options to reinstate the original flow path of the southern branch of the 
central tributary; 

 Fish passage remediation is recommended prior to commencing restoration work in the upper 
catchment, to enable fish populations to rediscover and re-inhabit the watercourses within 
Rangihoua Sports Park and Reserve; 

 Fish passage remediation should commence from downstream to upstream; 
 A clear fish passage barrier removal and ecological enhancement plan should be developed that 

would allow upstream landowner planning and collaboration; 
 Remediation of culverts will need to follow the standards for fish passage in the National 

Environmental Standards for Freshwater 2020 (NES:FW). 
 

Ngā mihi nui, 

 

Chloe Price 
Environmental Scientist 
Morphum Environmental Ltd 
Phone: 09 377 9779 
Email: chloe.price@morphum.com 
 

https://www.mfe.govt.nz/fresh-water/freshwater-acts-and-regulations/national-environmental-standards-freshwater
mailto:chloe.price@morphum.com


Appendix 1: Photo points 

 

 

Point A: Approximate diverted northern branch 
tributary and historic southern branch tributary 
confluence point. Exact point inaccessible due to dense 
gorse and wetland vegetation. 

 

 

Point B: Upper extent of pooled stagnant water in 
historic southern branch tributary channel. Maximum 
water depth approximately 18cm. Iron oxidising 
bacteria, bubbling and metallic sheen indicate 
depleted oxygen levels. 

 

 

Point C: Historic upper extent of southern branch 
tributary below eastern bund. Bund height 
approximately 2.5 meters above channel thalweg 
(lowest point). The channel is filled with native and 
exotic terrestrial and semi-aquatic vegetation, 
transitioning to semi-aquatic vegetation as soil 
moisture increases downstream. 

 

 

Point D: Southern branch tributary transitions from 
defined channel to diffuse flow. 
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Point E: Diverted southern branch tributary looking 
upstream. 

 

 

Point F: Natural permanent flow path of southern 
branch tributary. Three mature (~20cm) banded 
kokopu observed. 

 

 

Point G: Southern branch tributary upstream. Very 
high habitat diversity and quality, maturing native 
forest. Water depth ranging from 2cm (cascades) to 
>30cm (deep pools). 

 

 

Point H: Northern branch tributary upstream. High 
habitat diversity and quality, maturing native forest. 
Hydraulic diversity however above photo point stream 
transitions to steep gradient, rocky headwater channel 
– restricting fish passage. 
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Table 1. Photo points

 

Photo point I: Northern branch tributary looking 
upstream. Defined stream channel at this transitions to 
diffuse/flowing beneath vegetation upstream of point. 

 

Photo point J: Diverted combined flow of northern 
and southern branch tributaries flowing along western 
/ landfill bund. 
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Executive Summary 
Morphum Environmental were engaged by Auckland Council to undertake a Watercourse Assessment 
Report on the Rangihoua Onetangi Sports Park, to provide additional information for reserve 
management plan development. Primarily, the assessment of the current state of the area provides 
baseline information for the watercourses and assets within the watercourses. This information will also 
contribute to the management of constructed assets within the waterways, and facilitate asset 
management and future project planning. The assessment is supported with GIS mapping, clearly 
defined stream classifications, water quality test results and high level recommendations of 
enhancement opportunities. 

The watercourse assessment was restricted to the area owned by Auckland Council and while some 
streams and catchments extended well beyond this area, the report does not cover private property. An 
overview of the survey area, including the three main tributaries, is shown in Figure 1 below. Tributary 
names and wetlands are shown in Figure 2 and Figure 3. 

 
Figure 1: Overview of Rangihoua survey area 
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Figure 2: Overview of the Northern tributary 

 
Figure 3: Overview Central and Southern tributaries 
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This watercourse assessment report provides baseline information on the existing condition of 
waterways in the survey area, with the majority of these streams found to be permanent during the 
stream classification assessment. This includes the assessment of both infrastructure, such as pipe inlets 
and outlets, and environmental components such as stream state. Watercourse assessment reports aim 
to provide information that can be used to maintain high value streams and enhance degraded streams. 
The report supports achieving multiple objectives within realistic environmental, economic and social 
constraints and informs the effective management of: 

 Stream ecological health (e.g. degraded habitats);  
 Stormwater infrastructure (e.g. eroded pipes); 
 Stormwater conveyance (e.g. flooding); and, 
 Land-use planning (e.g. riparian esplanade definition). 

The watercourse assessment for the Rangihoua Onetangi Sports Park was conducted according to the 
Watercourse Assessment Methodology: Infrastructure and Ecology version 2.0 (Lowe, Ingley and Young, 
2016) in October 2019. A summary of the key results of the assessment is provided in Table 1. Overall, 
3.3 km of open watercourse were assessed, including 33 stormwater assets. Three Stream Ecological 
Valuations (SEVs) were also conducted, one on each of the three main watercourses in the study area.  
Given the past landuse of a fill site in the area and the potential for surface water contamination, water 
quality testing of the streams close to the old fill site was carried out. Results indicated that the historical 
filling area was not significantly impacting downstream water quality at the time of this sampling. 

Common issues encountered within the survey area included degraded riparian vegetation, stream bank 
erosion and poorly maintained stormwater assets, some of which posed a barrier to fish passage.  

Ecological and infrastructural issues within the catchment were assessed with a view to identifying 
potential enhancement opportunities, broadly categorised according to ecological and infrastructural 
opportunities. In summary, ecological improvements to riparian vegetation condition could be made by 
carrying out native riparian planting and weeding programmes across the catchment, with target 
reaches identified in Section 4.0. Improving riparian vegetation biomass and diversity would in turn 
increase stream shading, freshwater quality and instream habitat availability for macroinvertebrates, 
native fish species and fish spawning, for the three streams. Potential infrastructural enhancement 
opportunities for the assessed reaches include: 

 Improve fish passage and reduce erosion at instream culverts.  
 Developing an infrastructure maintenance register and programme to identify all culverts and pipes, 

schedule periodic inspections and maintenance to ensure effective operation, and identify any 
issues with assets at an early stage.  

 Removing small access platforms across watercourses and replacing with appropriately designed 
access bridges featuring ecological passes for fish passage.  

 Removing the redundant culvert from the stream on the Southern tributary (RAN-TRIB3_4). 
 Improve fish passage at pond WL3, improve riparian plantings and shading. 

Table 1: Summary of watercourse assessment at Rangihoua Onetangi Sports Park. 

Total Length of Surveyed 
Watercourse (km) 3.3 km 

Catchment Area (km2) 2.1 

Catchment Imperviousness  1.6% 

Receiving Environment Putiki Bay 



Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council  Final 

Morphum Environmental Ltd  iv 

Dominant Substrate Silt/Sand 

Stream Class Permanent Intermittent Ephemeral 

% of total stream length 97.2 2.8 0 

Vegetation 0 – 10 
% 10-30% 30-50% 50-

70% 
70-
90% >90% 

Average Overhead Cover (% of total 
stream length)* 33.5 5 10 10 28 11 

Wetlands Natural Artificial 

Number of Discrete Wetlands in 
survey area 7 6 

Erosion  Excellent Good Fair Poor 

Overall Bank Stability Index  

(% of total stream length) 
0 100 0 0 

 Percentage of reaches with >60% 
erosion scarring Total No. Erosion hotspots 

 0 2 

Engineered Assets Total No. 
Poor-Very 

Poor 
Condition 

Incorrect in 
GIS 

Accessible 
Unsafe Drops 
>1.5m  

Inlet and Outlet Structures 33 10 0 0 

Bank and Channel Lining (total 
length (m)) 154 - - - 

Fish No. of species 
observed 

Percentage of 
fish points 

with suitable 
spawning 

habitat 

Percentage of reaches with 
suitable spawning habitat 

 

 1 0 3 

Potential Barriers to Fish Passage  Swimmers Climbers Anguilliformes 

Natural Structures 1 0 0 

Inlets and Outlet Structures 12 12 9 

No dedicated fish surveys were completed for this report; observations were incidental during field surveying.  
* it is noted overhead vegetation cover will not add to 100% due to the presence of man-made cover (accessways and foot bridges) 

  



Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council  Final 

Morphum Environmental Ltd  v 

Contents 
Executive Summary ....................................................................................................................................................................... i 

Contents ........................................................................................................................................................................................... v 

Figures ............................................................................................................................................................................................. vi 

Tables .............................................................................................................................................................................................. vii 

1.0 Introduction ....................................................................................................................................................................... 1 

1.1 Background and Purpose ................................................................................................................................. 1 

1.2 Report Scope ......................................................................................................................................................... 1 

1.2.1 How to Use This Document ............................................................................................................ 2 

1.3 Limitations .............................................................................................................................................................. 3 

1.3.1 Identified Options ............................................................................................................................... 3 

1.3.2 Stream Classification ......................................................................................................................... 3 

1.3.3 Temporal Limitations ......................................................................................................................... 4 

1.3.4 Rapid Assessment Methodology .................................................................................................. 4 

2.0 Literature Review .............................................................................................................................................................. 5 

2.1 Catchment Overview .......................................................................................................................................... 5 

2.1.1 Overview of Existing Reports: flora .............................................................................................. 5 

2.1.2 Overview of Existing Reports: fauna ............................................................................................ 6 

2.1.3 Significant Ecological Areas ............................................................................................................ 7 

2.1.4 Coastal Receiving Environment ..................................................................................................... 7 

2.1.5 Cultural and Community Values ................................................................................................... 7 

3.0 Summary of Findings ...................................................................................................................................................... 9 

3.1 Stream Classifications ...................................................................................................................................... 10 

3.2 Instream and Riparian Ecological Characteristics ................................................................................. 11 

3.2.1 Northern tributary ........................................................................................................................... 11 

3.2.2 Central tributary ............................................................................................................................... 11 

3.2.3 Southern tributary ........................................................................................................................... 12 

3.2.4 Artifical bank lining ......................................................................................................................... 12 

3.3 Wetlands and Ponds ........................................................................................................................................ 12 

3.4 Stream Ecological Valuations ....................................................................................................................... 13 

3.5 Macroinvertebrate Community Index ....................................................................................................... 16 

3.6 Water Quality ...................................................................................................................................................... 18 

3.7 Stormwater Infrastructure .............................................................................................................................. 18 

3.7.1 Northern tributary ........................................................................................................................... 19 

3.7.2 Central tributary ............................................................................................................................... 21 

3.7.3 Southern tributary ........................................................................................................................... 26 



Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council  Final 

Morphum Environmental Ltd  vi 

3.8 Fish passage ........................................................................................................................................................ 29 

3.9 Ecological connectivity .................................................................................................................................... 30 

4.0 Enhancement Opportunities .................................................................................................................................... 31 

5.0 References ....................................................................................................................................................................... 38 

Appendix 1 Map series 

Appendix 2 SEV calculator results 

Appendix 3 Macroinvertebrate Sampling Taxa List 

Appendix 4 Water Quality Results 

Appendix 5 Watercourse Assessment Report Glossary of Definitions 

Appendix 6 Scope of Reserve Management Plan (Rangihoua Onetangi Sports Park) 

 
Figures 
Figure 1: Overview of Rangihoua survey area .................................................................................................................... i 

Figure 2: Overview of the Northern tributary .................................................................................................................... ii 

Figure 3: Overview Central and Southern tributaries ..................................................................................................... ii 

Figure 4: Watercourse Assessment Structure .................................................................................................................... 3 

Figure 5: Current golf course landuse of the Northern Eastern parts of the survey area (Waiheke Golf 
Course, photo taken from a point 150 m north of the clubhouse looking south-east) .................................. 8 

Figure 6: Representative photographs of the three reaches surveyed during the SEV assessment on 1st 
October 2019, in the Northern, Central and Southern tributaries. ......................................................................... 16 

Figure 7: Northern tributary, contributing catchment (Auckland Council, 2019) ............................................. 20 

Figure 8: Heavy sedimentation under concrete accessway on NOR_TRIB3_1, impeding stormwater flows 
(AW_1, Map 1, Appendix 1) .................................................................................................................................................... 21 

Figure 9: Central Tributary ...................................................................................................................................................... 22 

Figure 10: Barrier to fish passage on RAN_MAIN_4 (Map 1, Appendix 1), Central tributary, with a 0.6 m 
drop (Map 6, Appendix 1). Fish barrier is immediately downstream of WL_3 (Map 2, Appendix 1). ....... 23 

Figure 11: Photo of barrier to fish passage on RAN_MAIN_4 (Map 1, Appendix 1), Central tributary - 0.6 
m drop (Map 6, Appendix 1) .................................................................................................................................................. 23 

Figure 12: Three culverts controlling the level of WL_12 (Map 2, Appendix 1) ................................................. 24 

Figure 13: Culvert A ................................................................................................................................................................... 25 

Figure 14: Culvert B.................................................................................................................................................................... 25 

Figure 15: Culvert C ................................................................................................................................................................... 25 

Figure 16: Footbridge across RAN_TRIB5_3, Central tributary (FB_1, Map 1, Appendix 1) ........................... 25 

Figure 17: Map of Central tributary vehicle accessway, no operational asset located (AW_2, Map 1, 
Appendix 1) ................................................................................................................................................................................... 26 

Figure 18: Photo of Central tributary vehicle accessway, no operational asset located (AW_2, Map 1, 
Appendix 1) ................................................................................................................................................................................... 26 



Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council  Final 

Morphum Environmental Ltd  vii 

Figure 19: Southern tributary ................................................................................................................................................. 27 

Figure 20: Map of Southern tributary culvert upstream of WL_12 (CUL_1, Map 1, Appendix 1) ................ 28 

Figure 21: Photo of Southern tributary culvert upstream of WL_12 (CUL_1, Map 1, Appendix 1) ............. 28 

Figure 22: Map of Southern Tributary Vehicle Crossing (FB_2, Map 1, Appendix 1) ....................................... 29 

Figure 23: Photo of Southern Tributary Vehicle Crossing (FB_2, Map 1, Appendix 1) .................................... 29 

 
Tables 
Table 2: Watercourse Assessment scope matrix .............................................................................................................. 2 

Table 3: Summary of physical variables across the extent of watercourse surveyed. ....................................... 9 

Table 4: Overview of SEV sites. ............................................................................................................................................. 14 

Table 5: Summary of mean SEV scores across sites. ................................................................................................... 15 

Table 6: Comparison of historic and current Macroinvertebrate Community Index results ....................... 17 

Table 7: Interpretation of Macroinvertebrate Community Index (MCI) Scores. ............................................... 18 

Table 8: Summary of engineering assets (inlets and outlets) and significant issues and remedial actions.
 19 

Table 9: Summary of prioritisation of enhancement opportunities. ..................................................................... 32 



Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council  Final 

1 
 

1.0 Introduction 

1.1 Background and Purpose 
All the watercourses (permanent, intermittent, ephermeral) were classified within the survey area, and 
an assessment of any existing barriers to fish passage provided, in support of preparing the draft reserve 
management plan for the Rangihoua Onetangi Sports Park (the Park) on Waiheke Island. The scope of 
the reserve management plan is shown in Appendix 6. 

The purpose of this report was to describe the conditions of watercourses within the Park, using the 
Watercourse Assessment Methodology: Infrastructure and Ecology version 2.0 (Lowe, Ingley and Young, 
2016) and watercourse classification methodology (Allibone, Horrax, Parkyn, 2001). This report 
summarises the instream and riparian values of watercourses, the condition of any associated 
stormwater infrastructure and any fish passage barriers. 

It is intended that this watercourse classification and assessment report contributes to the drafting of 
the reserve management plan and, going forward, management of the watercourses in the Park.  

1.2 Report Scope 
A total of 3.3 km of stream length was surveyed in the park. The survey scope area is shown in Figure 1 
and Map 1 (Appendix 1).  

The scope of this project is described as follows and summarised in Table 2:  

 Undertake a Watercourse Assessment and Watercourse Classification for the scoped watercourses 
within the Rangihoua Onetangi Sports Park including associated maps and completed geodatabase.  

 All services will be undertaken in accordance with the Watercourse Assessment Methodology: 
Infrastructure and Ecology Document version 2.0 (Lowe, Ingley and Young, 2016). 

 Stormwater assets associated with the stream length, and to be surveyed, are to be assessed as per 
the Watercourse Assessment Methodology: Infrastructure and Ecology Document version 2.0 (Lowe, 
Ingley and Young, 2016).  

– A rapid assessment methodology will be used to assess the pipe and culvert inlets and outlets. 
The rapid assessment of assets included the following:  
- Preliminary Information (e.g. date, consultant, assessor) 
- Asset Type, Asset ID, and status in Auckland Council’s GIS database  
- Diameter (m) or width/height for non-circular pipes 
- Asset Ownership 
- Barrier Impact on swimmers, climbers and/or anguilliformes 
- General notes on erosion or maintenance issues  
- Photos of the asset 
- Where there are significant issues around erosion, flood risk, asset conditions, pollution or 

structural safety, this information will be recorded.  

 Three Stream Ecological Valuations (SEV) will be undertaken in the survey area. 
 Water quality testing to be undertaken in the upper reach of the Central tributary near an old fill 

area. 
 
The scope area is limited to the Rangihoua Onetangi Sports Park owned by Auckland Council and 
specifically the three main watercourses on the site. 



Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council  Final 

2 
 

Table 2: Watercourse Assessment scope matrix  

Watercourse Management Plan Component Protocol Rangihoua Onetangi Sports Park, Lower 
Putiki  Catchment 

Pre-survey Desktop Assessment Yes 
Literature Review Yes 
Field Stream Assessment Yes 
Reach Assessment (Ecoline) Yes 
Natural Structures Yes 
Fish Survey No 
Stream Mouths No 
Inanga Spawning Yes 
Wetlands Yes 
Asset Inspection (Inlets/Outlets) Yes 
Asset Inspection (Culverts/ Pipes) Yes 
Bank and Channel Lining Yes 
Erosion Hotspots Yes 
Enhancement Opportunities Yes 
Miscellaneous Points Yes 
Post-survey Desktop Assessment Yes 
Management Zones No 
Stream Ecological Valuations (SEVs) Yes  
Electrofishing No 
Clarity Measurements No 
Sediment Chemistry and E. coli No 

1.2.1 How to Use This Document  
The Watercourse Assessment Report document summarises comprehensive data collected during the 
field watercourse assessment. The document relies on tables and maps to provide concise information 
to guide selection of management actions.  

This document consists of a literature review (Section 2.0), summary of the watercourse assessment 
findings (Section 3.0), and Enhancement Opportunities (Section 4.0). These sections are supported by 
a map series and glossary of definitions provided in the appendices which should be referred to 
whilst reading the body of the Watercourse Assessment Report. The geodatabase provided may be 
used for further analysis and interrogation. 

The reader is referred to the Watercourse Assessment Methodology: Infrastructure and Ecology 
Document version 2.0 (Lowe, Ingley and Young, 2016) for information regarding survey methodologies 
and data collected during the field survey as well as information on the background and objectives of 
the Watercourse Assessment process and relevant policies and plans. Figure 4 provides a guide to the 
Watercourse Assessment structure. 
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Figure 4: Watercourse Assessment Structure 

1.3 Limitations 
The only watercourses which were surveyed were those within the scope, in this case limited by property 
boundaries. The methodologies implemented and the scope are such that streams may have been 
missed and that only portions of some streams are assessed.  

1.3.1 Identified Options 
Auckland Council is not obligated to undertake any works identified as enhancement or management 
options in this report, nor is Auckland Council bound by preliminary prioritisation of projects undertaken 
as part of this methodology. Recommendations made will be considered within the context of Auckland 
Council’s obligations, constraints, drivers, project identification, and catchment prioritisation undertaken 
or identified by Auckland Council. 

1.3.2 Stream Classification 
The Watercourse Assessment Methodology: Infrastructure and Ecology Document version 2.0 (Lowe, 
Ingley and Young, 2016) provides an informal field estimate of stream classification that is not 
specifically intended for Resource Consent purposes. Formal stream classifications were undertaken 
where possible, in accordance with the watercourse classification methodology set out in Allibone, 
Horrax and Parkyn (2001). Several streams were unable to be assessed, due to their extents being off 
the subject site. Failure to identify a stream reach does not suggest that a stream does not exist or that 
any such stream is ephemeral. In addition, it should be noted that stream classification is ideally 
undertaken in the winter months. 
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1.3.3 Temporal Limitations 
Watercourse Assessment undertaken as per this methodology must be considered within the seasonal 
context. Variables such as water depth and velocity are dependent on the level of base flow and 
stormwater influx prior to the assessment. Time since last rainfall event is recorded, which can guide 
interpretation. Factors that are more variable over diurnal time scales, such as temperature, are not 
recorded as part of this assessment as time series data is required for meaningful results. 

1.3.4 Rapid Assessment Methodology 
It is acknowledged that the Watercourse Assessment Methodology is a ‘rapid’ assessment of 
engineering assets as well as biological and geomorphological stream state for the purpose of informing 
effective management of stream ecological health, stormwater infrastructure and stormwater 
conveyance. Therefore, this methodology may lack some parameters of more specific assessments 
(some of which have informed the development of this methodology). 
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2.0 Literature Review  

2.1 Catchment Overview 
The scoped watercourses are situated in the lower reaches of the Putiki catchment on Waiheke Island. 
The reaches are referred to in literature and in this document as the Rangihoua Creek tributaries. The 
Southern tributary is under Auckland Council management, while the Central and Northern tributaries 
are on Council-owned land, which is leased by Waiheke Golf Course (Map 1, Appendix 1).  

The Park, located in the centre of the island between Ostend and Onetangi settlements, is the largest 
sports park on Waiheke Island. The Park is a popular destination for residents and covers an area of 
approximately 112 ha. The survey area is primarily open space land, with sports fields and courts, open 
grass, amenity plantings and a golf course situated at the northern end. Surrounding land uses are 
varied and include a commercial quarry, residential, commercial and rural land, open space and 
conservation areas. 

The underlying geology detailed on the Geological Map of New Zealand Map 3, Auckland (1:250,000 
scale) indicates that the catchment is underlain by volcaniclastic sandstone and argillite with rock 
materials including basalt, chert and siliceous argillite of the Waipapa Group.  

The Hauraki Gulf islands district plan (Auckland Council District Plan – Hauraki Gulf Islands Section – 
Operative; HGDP) currently provides the regulatory framework for resource management issues 
affecting the Hauraki Gulf islands. The Plan establishes controls for land use activities and subdivision 
on Waiheke Island.  
 
The Auckland Unitary Plan operative in part (AUP:OP) provides the primary regulatory framework to 
manage Auckland’s natural and physical resources whilst enabling growth and development in the 
region. While the AUP does not currently apply to Waiheke Island, which operates under its own plan, 
it should be noted that the long-term intention is to bring Waiheke Island under the AUP. 

2.1.1 Overview of Existing Reports: flora 
A detailed restoration plan developed for the Rangihoua Wetland, prepared by Te Ngahere (2013), 
described the ecological condition of the three tributaries and their receiving environments. The 
document (Te Ngahere, 2013) described the riparian condition of the Southern and Central tributaries 
(Figure 3) as narrow, dense vegetation strips consisting of maturing planted native species and an 
abundance of weeds, and instream conditions as variable.  

The riparian vegetation along the Southern and Central tributaries consisted of planted podocarp and 
broadleaf species such as kahikatea (Dacrycarpus dacrydioides), totara (Podocarpus totara), karo 
(Pittusporum crassifolium), mahoe (Melicytus ramiflorus), karamu (Coprosma robusta), and manuka 
(Leptospermum scoparium). These plantings are estimated as 15-20 years old (Auckland Council, 2013). 
The eastern end of the Southern and Central tributaries were pest plant dominated – predominately 
gorse (Ulex) and woolly nightshade (Solanum mauritianum). Other dominant exotic vegetation recorded 
along the tributaries included Japanese honeysuckle (Lonicera japonica), Chinese privet (Ligustrum 
sinense) and moth plant (Araujia hortorum). These exotic weeds have suppressed natural succession of 
the native plantings. The stream riparian cover varied in width from approximately  10 – 50 m, with the 
surrounding land use consisting of mown short grasses.  

The Northern tributary was dominated by areas of raupo (Typha orientalis) swamp and open 
watercourses with little riparian cover. A number of common pest plant species were recorded along 
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the margin of the raupo including pampas (Cortaderia selloana), willow species (Salix sp.), woolly 
nightshade and gorse. The surrounding land use consists of short mown grasses of the golf course. 

The stream channels varied from boggy ground to narrow, fast flowing reaches.  The channels were 
densely vegetated in some places, so presumably free of macrophytes; whereas in some reaches of the 
Southern tributary the channel was densely overgrown with macrophytes. This included nine exotic 
species, such as Fool's water-cress (Apium nodiflorum), creeping buttercup (Ranunculus repens), and 
bindweed sp. (Sepium sp.), as well as native wetland species such as Carex secta and swamp millet 
(Isachne globosa) (Te Ngahere, 2013).  

The Rangihoua wetland (to the west of the three survey reaches) was dominated by raupo. Other species 
present included a variety of native and exotic wetland plants such as flax (Phormium sp.), Carex virgata 
and bindweed sp. (Te Ngahere, 2013). 

2.1.2 Overview of Existing Reports: fauna 
As described above, a diverse variety of freshwater habitats were associated with the tributaries, 
including running waters, ponds, bogs, wetlands and saltmarshes. However, previous assessments 
detected low freshwater biodiversity values in association with these habitats. The watercourses within 
the Golf Course were assessed as part of the Waiheke Golf Course Redevelopment Stream Ecology 
Report by Bioresearchers (2006). The Bioresearchers report concluded that the permanent and 
ephemeral streams and constructed wetlands had generally poor water quality and low freshwater 
biodiversity was expected. A later investigation by Golder Associates (2016) indicated that this report 
omitted and undervalued the ecological values associated with the tributaries, with significant negative 
implications for the appropriate and sustainable management of the area.  The Bioresearchers report 
findings should also be interpreted with caution as this data was collected in late summer (on the 21st 
and 22nd of March, 2006) – when water levels and associated biodiversity values are typically lowest.  

Bioresearchers (2006) found low macroinvertebrate diversity and abundance in the lower Central 
tributary (described as the Rangihoua Creek Wetland), dominated by Oligochaete worms. The tributary 
had a soft bottomed Macroinvertebrate Community Index (MCI) score of 67, which indicates poor water 
quality. However one sensitive EPT (Ephemera Plecoptera Trichoptera) taxon was identified. 
Macroinvertebrate health in the Northern tributary was similar, with abundant mud snails 
(Potamopyrgus antipodarum) and a soft-bottomed MCI score of 65.   

Native and exotic fish were present in the survey reaches in 2006. Native shortfin tuna (Anguilla australis) 
were identified as common in the Central and North tributaries. Invasive mosquito fish (Gambusia 
affinis) were also abundant in these tributaries.  

High water temperatures in poorly shaded reaches, shallow water depth, water extraction, high 
conductivity and turbidity detected by both Bioresearchers and Golder Associates (2016) were likely 
contributing to the poor macroinvertebrate health previously observed. Furthermore, both the 
Bioresearchers (2006) and Golder Associates (2016) reports identified the ponds in the survey area as 
barriers to fish passage; it is possible that fish diversity in the area would be higher if these barriers were 
removed.  

In 2013, Auckland Council undertook an extension of the Rangihoua Wetland Restoration baseline 
monitoring and the report recommended retrofitting fish passage at the wetlands.  The report also 
stated that riparian planting and restoration undertaken in the Golf Course (Figure 5) had improved 
shading and habitat availability, which may lead to improved macroinvertebrate and fish community 
health. Native shortfin tuna and longfin tuna (Anguilla dieffenbachii) were detected during this baseline 
survey, while 0% EPT were recorded for all three macroinvertebrate sampling sites, indicating water 
pollution aross the catchment. Other recommendations included in the Auckland Council report 
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included working with surrounding landowners and users to reduce nutrients and herbicide flow into 
the waterways, regular water quality monitoring to be carried out every five years, as well as vegetation 
and habitat surveys (Auckland Council, 2013).  

This WAR consolidates previous research and findings in the catchment and applies a holistic approach 
to recommending ecological and stormwater management enhancement opportunities. 

2.1.3 Significant Ecological Areas  
There are no designated Significant Ecological Areas within the survey area under the Auckland Unitary 
Plan or Hauraki Gulf District Plan (Map 5, Appendix 1). The land use in the survey area is a public sports 
field and park. However, the streams, wetlands and associated wetland margins within the reserve feed 
into the Putiki Bay Significant Ecological Area (SEA, AUP:OP) or Site of Ecological Significance (SES, 
HGDP), so are integral to the ecosystem health and biodiversity values of the SES (Golder Associates, 
2016; Map 5, Appendix 1).  The banded rail (Gallirallus philippensis), a threatened native wetland bird, 
is reported to use the estuary (Auckland Council, 2018). The values of the Putiki Bay SES (SES 9) are 
described further below with context to the Rangihoua wetland. Additionally, the Whakanewha SES (SES 
33) borders the South Eastern corner of the reserve. This SES is recognised for supporting a matrix of 
regenerating bush and mature forest remnants, including taraire (Beilschmiedia tarairi) and tawa 
(Beilschmiedia tawa) forest growing in gullies. 

Immediately downstream of the three tributaries surveyed for this report and within the North-East 
boundary of the Putiki Bay SES lies the Rangihoua wetland (Map 5, Appendix 1). The Rangihoua wetland 
is an ecologically important wetland supporting a range of saline and freshwater influenced wetland 
habitats, which grade to adjoining coastal shrubland and aforementioned tidal estuary habitats (Te 
Ngahere, 2013). Rangihoua wetland is protected by Auckland Council under the Wetland Management 
Areas Overlay. 

Essential functions the watercourses and riparian buffers in the survey area provide to the SEA are likely 
to include fish spawning habitat and organic matter supplies to the highly productive receiving estuarine 
environment (Map 5, Appendix 1). The riparian buffers are vital for filtration of sediment and 
contaminants which can cause severe estuarine degradation including sedimentation (and associated 
mangrove expansion) and algal blooms (e.g. due to golf couse pastoral fertiliser). Further, the surveyed 
watercourses provide vital functions for the Rangihoua wetland, which falls within the SEA, including 
water recharge, nutrient supply, contaminant filtration and temperature control. In turn, the Rangihoua 
wetland serves as a buffer between the survey area and SEA, further processing sediment and 
contaminants, improving water quality for the receiving environment. 

2.1.4 Coastal Receiving Environment 
The ultimate receiving environment is Putiki Bay. Putiki Bay is a complex of saline wetlands grading from 
mangroves to saltmarsh and in places into freshwater wetland. The coastal edge of the estuary is fringed 
by pohutukawa (Meterosideros excelsa). The area provides habitat for native banded rails (Gallirallus 
philippensis) which are declining nationally (Schedule 4 Significant Ecological Areas - Marine Schedule, 
2016). The Rangihoua wetland and the wider Putiki Bay has been identified as a site of district 
significance due to its flora, fauna and habitat values.  

2.1.5 Cultural and Community Values 
The Rangihoua wetland, which receives flows from the three survey tributaries, is highly visible and 
accessible to the public; there is community interest in the long term protection and restoration of the 
site (Te Ngahere, 2013). Auckland Council (2013) encourages neighboring landowners to participate in 
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ecological restoration on their properties. This will improve amenity values and quality of life for these 
residents, as well as enhancing biodiversity corridors inland from the Rangihoua Onetangi Sports park 
area, and along the Waiheke coastline adjacent to the Putiki bay receiving environment.  

The Local Board, via the Waiheke Resources Trust, has invested significantly into riparian planting, with 
over $800,000 over the past 10 years adding to the restoration work done 20 years ago (Auckland 
Council, 2016).  

 
Figure 5: Current golf course landuse of the Northern Eastern parts of the survey area (Waiheke Golf 

Course, photo taken from a point 150 m north of the clubhouse looking south-east) 
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3.0 Summary of Findings 
Watercourse assessments for the Rangihoua Onetangi Sports Park catchment were undertaken by 
Morphum on the 1st October 2019. Refer to Map 1 in Appendix 1 for an overview of stream names and 
tributary codes referred to in the following sections and throughout the report. Refer to Appendix 1 for 
maps of stream classifications (Map 2), bank and channel modification (Map 3), asset maintenance 
issues (Map 4), riparian vegetation (Map 5) and fish passage barriers (Map 6). 

The general character and physical attributes of the reaches are summarised in Table 3 below. Additional 
information on stormwater assets and channel stability is outlined in Section 3.8. 

Table 3: Summary of physical variables across the extent of watercourse surveyed. 

Total Length of Surveyed Watercourse (m) 3308 

No. Reaches  28 

Class Permanent Intermittent Ephemeral 

% of total stream length 97.2 2.8 0 
length of stream (m) 3215.2 92.8 0 

 Mean Min Max 

Reach Length (m) 118 13 255 

Average Width (m) 0.7 0.1 5 

Depth (m) 0.15 0.01 0.8 

Bank Angle (degrees) 51 10 90 

Bank Height (m) 0.62 0.1 3 

Sediment Deposition (% 
accumulation) 

26 0 75 

Adjacent 
Land Use 

Park 100% of stream length 

Dominant 
Substrate Artificial Bedrock Boulder Cobble Gravel Silt/Sand 

% of total 
stream 
length 

0 0 2 0 0 98 

length of 
stream (m) 

0 0 74.3 0 0 3233.7 

Channel 
Modification Widened Straightened Deepened Lined 

% of total 
stream 
length 

0 0 1.8 9 

length of 
stream (m) 0 0 61.6 295.6 

Erosion 
Scarring  0% ≤20% 20-40% 40-60% ≥60% 
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% of total 
stream 
length 

0 78 22 0 0 

length of 
stream (m)* 0 5139 1477 0 0 

*sum of both banks 

General patterns in riparian condition are outlined in Section 3.2. The dominant vegetation cover types 
in the survey area are recorded as grasses and regenerating vegetation, although areas of scrub and 
replantings were also noted. Refer to Map 5 for an overview of overhead cover and the significant 
ecological area. No  notable trees are recorded for the site.  

Additional information on freshwater ecological values including habitat types, fish communities and 
barriers to fish passage, the marine receiving environment, and wetlands are outlined in the remaining 
subsections of Section 3.0. Refer to Map 6 (Appendix 1) for an overview of the locations of barriers to 
fish passage recorded during the assessment. A formal electrofishing fish survey was not undertaken 
during this assessment. 

3.1 Stream Classifications  
Whilst undertaking the Watercourse Assessment, Morphum classified 11 transition points for 
watercourses. The results are provided in Map 2 in Appendix 1. It should be noted that, as per the WAR 
protocol, the reach assessments (Ecolines) have not been extended onto the ephemeral watercourses. 

The 11 transition points covered a total length of 8,051 m of permanent and intermittent watercourse, 
noting that this number is greater than the lengths within the subject area due to the modelling 
parameters applied – reaches bordering the subject area are included to enable classification of the 
reaches within the subject area. The total length of the transition zones was 93 m. The transition zones 
between ephemeral and intermittent points averaged 8 m in length, with a minimum of 2 m and 
maximum of 20 m. These results are subject to the limitations outlined below. 

Temporal limitations 

The survey was a one-off rapid assessment. It is acknowledged that the zone between ephemeral and 
intermittent streams is likely to be a zone that changes between years depending on rainfall. It is 
considered best practice to undertake stream classification assessments in the wet season, from July to 
October, when seasonal base flows are present in most intermittent streams. The stream classifications 
were undertaken within the recommended wet season. 

Spatial limitations 

The field survey was focussed on the modelled points identified via desktop assessment. The field survey 
identified some instances where the Auckland Council Overland Flowpath Layer (OLFP), used for the 
desktop assessment, did not accurately represent the location of watercourses on the ground. Due to 
inaccuracies in the stream network alignment, there is a risk that some permanent or intermittent 
streams have not been identified, and conversely, that some modelled permanent or intermittent 
streams are not actually present. In some instances where the Auckland Council OLFP layer significantly 
differed from on the ground observations, stream reaches were manually digitised. However, as the 
entire length of the stream was not surveyed, the resulting representation of the stream network must 
still be interpreted with caution and consideration given to the limitations provided. 

Criteria limitations 

An intermittent stream is defined by meeting at least three of the six criteria outlined in the AUP:OP 
definitions. As per Auckland Council guidance (Final Draft, Version 7.0), where there is significant 
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uncertainty in classification during the dry season (associated with lowered water table impacting the 
ability to assess some criteria), the assessment should be done again in winter, with a precautionary 
approach adopted in the intervening period. 

3.2 Instream and Riparian Ecological Characteristics  
Instream habitat characteristics of the assessed reaches were reasonably consistent with previous 
studies, indicating no notable changes at the site.  Of the surveyed reaches, all but 2% were noted as 
being soft bottomed (silt/sand), with the exception being the restored, Southern tributary with 
riprap/cobble bed and geotextile lining (Map 3, Appendix 1). Obvious modification was also noted at 
the upper parts of the Northern reach on NOR_MAIN_4 (Map 1, Appendix 1), where a deep, narrow 
channel had been dug through the open golf course area (Map 3, Appendix 1).  

Most reaches had only one habitat type noted, usually run, although five reaches with pools were 
recorded and  three reaches with riffles. No other habitat types were noted, and three of the reaches 
had all three habitat types. This indicated moderate to low habitat heterogeneity of the streams. 
Potential inanga spawning habitat was identified in the wetlands downstream of the tennis courts, and 
in wetlands outside of the survey area (downstream of WL_12, Map 2, Appendix 1). 

All streams exhibited some sediment deposition, ranging from 25 to 75%. The degree of sediment 
deposition largely related to upstream and tributary surrounding landuse.  

Stream bank erosion was generally low, with 78% of the reach length recorded as having less than 20% 
erosion and 22% of the reach length as having between 20 and 40% bank erosion (Map 4, Appendix 1). 
This compared with the upper bank stability assessment, which was assessed as being good for all 
reaches (Map 4, Appendix 1). 

Pest plant species were found throughout the survey area and included gorse, woolly nightshade 
(Solanum mauritianum), pampas grass, wattle (Acacia sp.), Chinese privet, Japanese honeysuckle, 
blackberry (Rubus fruticosus), moth plant, climbing asparagus (Myrsiphyllum scandens) and unidentified 
perennial weeds.  

Instream and riparian watercourse characteristics changed substantially between tributaries, as 
discussed below. In summary, riparian weed density was greatest in the Northern tributary, where 
riparian cover was low and vegetation almost all exotic (Map 5, Appendix 1). 

3.2.1 Northern tributary 
The Northern tributary is a soft bottomed stream, with depths ranging from <3 cm in the macrophyte 
clogged reaches to approximately 30 cm deep in some pools. Instream habitat was half bank and half 
macrophytes, with moderate macrophyte growth recorded during the survey. High shading was found 
for approximately 20% of the reach, due to macrophyte and wetland plant growth, although overall 
shading from riparian trees was low (Map 5, Appendix 1). Vegetation along this reach was almost all 
exotic. 

3.2.2 Central tributary 
The stream bed is a soft bottomed clay bed and shows evidence of recent bank erosion due to high 
flows (Map 4, Appendix 1). Optimal habitat conditions are found in the stream, with plentiful woody 
habitat, some leaf packs, root mat, undercut banks and a mixture of riffles, runs and pools. Macrophyte 
growth was not recorded during the survey, due to high shading along the entire SEV reach (Map 5, 
Appendix 1). Although the riparian canopy was intact, a thin understory does little to capture runoff. 
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Vegetation observed during the survey was mostly native. However, Chinese privet saplings and 
seedlings found thoroughout the reach may supress native seedling growth. 

3.2.3 Southern tributary 
The Southern tributary is an artificially hard bottomed stream, with large graywacke riprap cobbles and 
boulders lining the reach. Habitat was restricted to small riffles and stream banks, with the flow regime 
mostly consisting of runs. Riparian vegetation was a combination of native and exotic species, with 
moderate shading along most of the reach (Map 5, Appendix 1). Severe weed overgrowth of blackberry, 
unidentified vines and perennials were likely supressing the growth of mid-successional native species 
recently planted on the stream banks (< 2 yrs old).  

3.2.4 Artifical bank lining 
160 m of the Southern tributary has been artificially lined with riprap, which reduces scouring on the 
watercourse (Map 3, Appendix 1). Rock placement was slowing flow at some points and creating vertical 
drops, which serve as fish passage barriers to swimming species (Map 6, Appendix 1). Reduction of 
riprap and realignment of rock placements is recommended to introduce new pathways for fish passage, 
allowing migratory species access to the upstream reaches of this tributary.  

Riprap was laid on geotextile material at the downstream end of the bank lining. Stream water is flowing 
below the geotextile, reducing available flow for fish passage. The Southern tributary had excessive 
sedimentation blocking the geotextile with soil particles. This is preventing water infiltration up into the 
exposed stream channel and is increasing the length of watercourse flowing below the geotextile, which 
is inaccessible to most stream biota. 

3.3 Wetlands and Ponds 
A total of 14 wetlands were assessed, with three being ponds and the remainder either constructed or 
natural wetlands. Assessed wetlands are shown on Map 2 (Appendix 1). 

The natural wetland types were all palustrine and riverine wetlands. These wetlands were predominately 
composed of native species such as raupo, although many had exotic plants, for example willow.  

The palustrine and riverine wetlands were recorded in areas with natural depressions in the contours of 
the land and along watercourses (Map 2, Appendix 1). These wetlands were dominated by mixed sedges 
and facultative wetland species such as low growing exotic grasses and creeping buttercup.  

The largest natural wetland was a palustrine wetland (WL_2, Map 2, Appendix 1) on NOR_MAIN_2 (Map 
1, Appendix 1) which was dominated by mixed native and exotic sedges and grasses. It is noted that 
another large wetland on RAN_TRIB_2, dominated by mixed grasses and sedges had been mown in 
areas and could be restored.  

Where possible, the re-establishment of wetlands should be undertaken. Restoration sites are best 
situated where wetland features still exist, such as at the confluence of streams and on floodplain areas. 
The present topography, hydrology and limited development provide good opportunities for the 
restoration of this ecosystem type. An example is the wetland mentioned above (upstream section of 
RAN_TRIB4_2, Map 1, Appendix 1; WL_2, Map 2, Appendix 1). 

The ponds were constructed for amenity or water take purposes. Two of the ponds were constructed 
with walls and overflow culverts (WL_3 and WL_12, Map 2, Appendix 1) and one pond was the result of 
culvert damming (WL_7, Map 2, Appendix 1). All the ponds were online ponds. Online ponds contribute 
to negative environmental impacts such as: potential barriers to fish passage, reduced dissolved oxygen 
levels, thermal stratification and the discharge of warmer water. 
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The removal, enhancement, and modification of artificial ponds offer numerous opportunities for 
watercourse enhancement. Opportunities also exist to restore the hydrology and channel morphology 
of streams reflecting a state prior to the impacts of the ponds. In some instances, the surrounding 
typography and location within the catchment may be suitable for the creation of a wetland for the 
purposes of stormwater treatment and/or enhancement of ecological values. 

The decision to remove, enhance or modify the wetlands and ponds will depend on several constraints 
and opportunities including:  

 The position of the pond or wetland within the catchment. 
 The impact that the wetland or pond has on water quality and natural flow regime. 
 The surrounding topography. 
 Historical wetland habitats and values of the catchment. 

One of the main ponds was the long-flooded watercourse near the tennis courts, with a dam wall with 
three separate culverts, all posing barriers to fish passage (WL_12, Map 2, Appendix 1; Map 6, Appendix 
1). The dam wall had a displaced retaining wall.  

The second large pond in the survey areas was the irrigation pond with a pump house (WL_ 3, Map 2, 
Appendix 1). This pond has little riparian shading and an overflow that would be a fish passage barrier 
under some conditions, particularly low flow periods.  
 
See section 4.0 below for further detail of enhancement and restoration opportunities.  

3.4 Stream Ecological Valuations 
Stream Ecological Valuations (SEVs) were completed at three locations within the Rangihoua Onetangi 
Sports Park scope area, one in each of the survey tributaries (Table 4; Map 1, Appendix 1). SEVs are a 
standardised, quantitative measure of the ecological functions of a stream reach (Storey et al., 2011). 
Reaches are assessed in terms of their hydrological, biogeochemical, habitat and biological functions 
(Storey et al., 2011). 

The SEV assessments were carried out in mid spring on 1st October 2019, meaning that flows were likely 
to be representative of optimal conditions in the surveyed reaches. All stream reaches were flowing, and 
were classified as permanent. Fish sampling was excluded from this survey and project scope.  

SEV scores ranged from high (0.735, Central tributary) to marginal (0.454, Northern tributary) (Table 5). 
This range in scores reflects some level of modification in stream function across all sites, although no 
sites were severely degraded. As the SEV scores for the sites all fell within the range 0.4-0.8, there is 
potential for ecological recovery and improvement in function if restoration is carried out (Table 5; 
Storey et al., 2011). See Appendix 2 for the SEV calculator results, including all function scores. 

Overall, hydraulic and biogeochemical functions scored the highest. Connectivity for species migrations 
and connectivity to groundwater were the most intact hydraulic functions. There were no barriers to fish 
passage present in any of the SEV reaches (noting that the SEV reaches do not capture the entire length 
of the subject streams; barriers may be present elsewhere) and low levels of modification to the 
streambed, contributing to the maintenance of natural flow regimes which benefit in-stream biota and 
flood mitigation. Decontamination of pollutants was the highest biogeochemical function across the 
sites due to abundant surfaces for microbial biofilms to form on such as leaf litter and macrophytes. 
These biofilms function to improve water quality by adsorbing chemicals and contaminants (Storey et 
al., 2011).  

In contrast, the habitat provision and biodiversity functions scored the lowest across the SEV sites.  In 
particular there was very little Galaxiidae spawning habitat as the majority of the stream bank slopes 
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were > 10°. The tree canopies (where present) did not provide sufficient shading, and ground cover (e.g. 
leaf litter) had not accumulated enough to provide sheltered habitat. However, connectivity to the 
riparian zone was high across all sites, with the root zone of riparian vegetation submerged in the water 
column under high flows, enabling climbing species to access spawning habitat, and providing instream 
habitat for fish and macroinvertebrates.  

Table 4: Overview of SEV sites. 

SEV site Riparian land 
use 

Approximate 
Catchment area 
above SEV site 

Classification  SEV method 

Southern 
tributary 

Recreation & 
forest 66 ha Permanent Standard 

(permanent) 

Central 
tributary 

Recreation & 
forest 58 ha Permanent Standard 

(permanent) 

Northern 
tributary Golf course 40 ha Permanent Standard 

(permanent) 

 

Southern tributary 

The Southern tributary scored 0.611 in overall stream ecological function.  Hydraulic functions were 
degraded due to permeable lining (geotextile) and the presence of large rip rap throughout the SEV 
reach altering the natural flow regime. Flow patterns were reduced due to the rip rap. However, 
floodplain effectiveness and connectivity to species migrations were high. Biogeochemical functions 
were also degraded, primarily due to low instream particle retention the channel modifications. Organic 
matter intact was high as 70% of the riparian zone (20 m of both stream banks) was vegetated, providing 
course and dissolved organic matter resources for stream biota. Of the habitat provision funcitons, 
Galaxiidae spawning habitat fared worst due to steep bank slopes along the stream reach. Although, 
Gobiidae (bully) spawning scored high as bullies prefer hard substrates (e.g. cobbles) to spawn on. To 
improve function in the Southern tributary, reducing the rip rap infill and permeable lining if possible 
will improve hydraulic and biogeochemical function. 

Central tributary 

The Central tributary had the most intact stream function, scoring 0.735. Both hydraulic and 
biogeochemical functions were high, as the channel was largely unmodified. The entire stream reach 
was protected by intact native riparian buffers of >20 m width on both banks. Only floodplain 
effectiveness and decontamination of pollutants scored low. Channel incision was preventing flood 
flows from reaching the floodplain, and was a paucity of surfaces for microbial biofilms to develop on. 
The understory was damaged, reducing debris retention in high flows. This tributary is likely to hold 
high biodiversity values, and should be preserved; infill planting and pest control would improve the 
degraded functions.  

Northern tributary 

The Northern tributary had modified stream function with low shading and no effective riparian margins, 
scoring 0.454. The watercourse is managed to suit recreational use of the land as a golf course. Hydraulic 
functions were the most intact, although due to heavy sedimentation around culverts along the stream’s 
extent, flow in the SEV reach of this tributary was very low. Water pooled to over 30 cm deep in places. 
Sedimentation was excarberated due to the lack of woody riparian vegetation; as the riparian zone was 
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mainly short grasses, stream bank sediment retention was poor for this reach. Likewise, floodplain 
effectiveness was low due to the lack of vegetation to retain debris and enable water infiltration. 
Biogeochemical, habitat provision and biodiversity functions were severely degraded. Shading was 
either low or ineffective. As a result, there was evidence of oxygen reducing processes, indicating toxic 
conditions for most sensitive native biota. Organic matter input for in-stream production was minimal, 
and there was no effective spawning habitat for Galaxiidae or Gobiidae. This reach would benefit from 
low growing riparian revegetation, such as native grasses and herbaceous shrubs, which should be 
appropriate for the surrounding golf course land use.  

Table 5: Summary of mean SEV scores across sites. 

SEV site Hydraulic Biogeochemical Habitat Provision Biodiversity 
Total 
SEV 

Score 

Southern tributary 0.69 0.65 0.55 0.41 0.611 

Central tributary 0.84 0.87 0.37 0.56 0.735 

Northern tributary 0.75 0.35 0.24 0.34 0.454 
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SEV survey reach in Southern tributary, 
showing mixed vegetation and riffle – run flow 

regime sequence. 

 

SEV survey reach in Central tributary, showing 
moderate shading and abundant leaf litter. 

 

SEV survey reach in Northern tributary, with 
sparse riparian tree cover. 

 

Figure 6: Representative photographs of the three reaches surveyed during the SEV assessment on 1st 
October 2019, in the Northern, Central and Southern tributaries. 

3.5 Macroinvertebrate Community Index 
Macroinvertebrate sampling was undertaken on 15th November 2019. There was moderate rainfall the 
night before. However,  there were no flushes (stream flows > 3x median flow) in the three weeks prior 
to sampling, so macroinvertebrate populations were expected to be optimally representative (Storey et 
al., 2011). 

Composite Macroinvertebrate Community Index (MCI) samples were collected from the three SEV 
survey reaches assessed in the Southern, Central and Northern stream tributaries. MCI scores reflect 
stream health and water quality by attributing pollution tolerance scores to macroinverebrate species. 
The summary of MCI values for these sites are listed in Table 6, and definitions in Table 7. Overall, MCI 
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scores were high, indicating healthy ecological values within the Rangihoua streams. High scores at both 
the Central and Southern tributaries were indicative of good water quality, with fair water quality at the 
Northern site. EPT taxa were present at all sites and abundant, with 12-22% of all taxa composed of EPT 
species. Diversity was highest at the southern site and lowest in the Central site. The most common 
taxon recorded across the sites was the true fly Polypedilum, a generalist macroinvertebrate found 
across most stream types. A full list of the macroinvertebrate taxa recorded in the samples can be found 
in Appendix 3. 

These findings indicate good stream health across the survey sites. The modified Southern tributary had 
some riffle and bank habitat, although was partially shaded. Woody debris was abundant in the Central 
tributary, with an unidentified tuna observed in the reach, and high shading. Although poorly vegetated 
with woody species, the Northern tributary was well shaded by native and exotic grasses and wetland 
plants, with undercut banks providing prime habitat for macroinvertebrates (and fish). For the southern 
and central sites, connectivity to the forested upstream reaches is likely contributing to the high MCI 
scores. The abundance of soft bottom habitat at the Northern site may be contributing to stream health 
there. 

These results represent a substantial shift in community composition from macroinvertebrate surveys 
in 2006 and 2013 (Bioresearchers, 2006; Waiheke Local Board, 2013; Table 6). MCI scores were around 
30-40% higher in 2019 than in 2006, with a shift from mostly pollution tolerant to mostly sensitive 
species across all sites. No EPT taxa were recorded in 2013 (Table 6). These trends are likely due to two 
factors – sampling method and regeneration. First, the 2019 sampling was carried out in spring after a 
wet winter, representing optimal sampling conditions, and instream reaches with seasonally optimal 
habitat. The 2006 sampling was carried out in late March, when water levels may be lowest, and on 
suboptimal stream reaches (in ponded or wetland areas). Second, substantial riparian regeneration 
(both natural and via restoration) has occurred over 13 years. Combined with improvements in 
environmental management of the golf course, this improvement in stream health is probably reflective 
of restoration of  riparian vegetation and condition.  

Table 6: Comparison of historic and current Macroinvertebrate Community Index results 
Survey SEV site MCI SQMCI No. Taxa % EPT Taxa 

2019 Southern 
tributary 101.48 3.87 27 22.22 

2019 Central tributary 108.5 7.38 12 12 

2019 Northern 
tributary 93.6 4.98 25 16.67 

Historic Sampling (Waiheke Local Board, 2014) 

2013 
Five tributary 

locations across 
the subject area  

<80 - - 0 

Historic Sampling (Bioresearchers, 2006) 

2006 

Central/Southern 
tributaries 

(downstream 
confluence) 

66.7 3.87 9 1.1 
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2006 Northern 
tributary 65 2.42 4 0 

The Southern tributary was assessed as hard bottomed by Morphum in 2019. The historic Bioresearchers report assessed the 
downstream confluence of the Central and Southern stream as soft bottomed. 
* it is noted that the 2013 sampling locations included one Southern site, four Central sites and Northern two northern sites; results 
for the individual sites were not available.  

 Table 7: Interpretation of Macroinvertebrate Community Index (MCI) Scores. 

 MCI Quality Thresholds (Stark et al. 2004, 2007) 

Quality MCI score SQMCI score Definition 

Excellent > 119 > 5.99 Clean water 

Good 100-119 5.00-5.90 Possible mild pollution 

Fair 80-99 4.00-4.99 Probable moderate pollution 

Poor < 80 < 4.00 Probable severe pollution 
 

3.6 Water Quality 
Sampling was included in the scope of this Watercourse Assessment to measure the impacts of a historic 
fill site located in close proximity to the Central tributary (Map 1, Appendix 1). Water samples were taken 
on 1st October 2019 at two locations in the Central Tributary, upstream and downstream of the historic 
fill site, as shown on Map 1 (Appendix 1). Water quality results and interpretations are included in 
Appendix 4.  

Samples were assessed for total and dissolved Arsenic (As), chromium (Cr), copper (Cu), lead (Pb), nickel 
(Ni), and zinc (Zn), nutrients (nitrogen species), and semivolatile organic compounds (SVOCs). Water 
quality results were assessed against relevant guidelines, including the Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality (ANZECC) and the National Policy Statement for 
Freshwater Management (NPS-FM). 

The analytical results for the two stream samples were compliant with the selected guidelines,  with the 
exception of dissolved zinc and total nitrogen at the upstream location (Appendix 4). Exceedances in 
the upstream sample were likely to be related to the sediment rich nature of the sample (Appendix 4). 
Results indicate that the historical fill area was not significantly impacting downstream water quality and 
ecological values at the time of sampling (Appendix 4). 

Should more assurance be desired, additional samples and observations could be undertaken under 
different rainfall conditions. 

3.7 Stormwater Infrastructure  
The Rangihoua Onetangi Sports Park watercourse assessment methodology included a reduced scope 
assessment of the stormwater infrastructure. A total of 33 stormwater inlet/outlets were assessed over 
the three tributaries. Stormwater pipe condition was not assessed in this reduced scope. Further assets 
that were assessed to have an impact on stormwater and barriers to fish passage were accessways and 
footbridges (Table 8). Assets on each of the three tributaries surveyed are discussed in more detail 
below. Asset maintenance issues are shown on Map 4 (Appendix 1). 
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Table 8: Summary of engineering assets (inlets and outlets) and significant issues and remedial actions. 
 Assets Surveyed Assets Not Located 
Number of assets 
(inlets/outlets) 33 1 

Condition 
Assessment Very Good Good Average Poor Very Poor 

Condition of 
structure 0 9 12 8 2 

Maintenance 
Assessment Replacement Structural Patching Debris 

Removal 
Vegetation 
Clearance 

Erosion 
Protection 

Maintenance 
required 3 - - - 13 8 

3.7.1 Northern tributary 
Stormwater Culverts 

The Northern tributary, which runs through the golf course, has 53% of the culverts within the 
assessment area. The Northern tributary contributing catchment is 0.63 km2 (taken from Geo Maps 
Overland Flow Paths layer, ARCID 15090697), and is defined at the culvert upstream of the receiving 
wetland environment (Figure 7: Northern tributary, contributing catchment (Auckland Council, 2019)). 
The receiving environment is a densely vegetated wetland area, within the SEA, which is tidally 
influenced (Map 5, Appendix 1). Heavy sedimentation and exotic species (such as gorse and blackberry) 
limit access required to maintain each of the culverts. The prominence of such exotic plants indicates 
there is a gap in maintenance that would ensure stormwater assets are in proper working order.  
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Figure 7: Northern tributary, contributing catchment (Auckland Council, 2019) 

There are a total of 10 pipes/culverts and five access bridges/platforms crossing and/or feeding into the 
Northern tributary. Culverts have been installed with no downstream erosion protection, which has 
created a barrier to fish passage (Map 6, Appendix 1). Four of the outlets are complete barriers to 
swimmers due to perched culverts at the outlet (Map 6, Appendix 1). The maximum drop observed from 
pipe invert level to watercourse invert level was 1.0 m on the downstream side of a culvert. 

Two culverts may be barriers to all fish as a result of heavy sedimentation (Map 6, Appendix 1). These 
culverts could not be found and it was assumed that they are submerged due to a high percentage of 
sediment on the downstream side of each culvert (Map 4, Appendix 1). 

Four of 15 of the watercourse crossings across the Northern tributary are either timber or concrete 
crossings with no culvert. The small timber crossings appear to be in good condition and have minimal 
sediment build up. Larger concrete vehicle crossings have been constructed by reducing the cross 
section of the watercourse, which is trapping sediment. These vehicle accessways are clogged with 
sediment, which is impeding stormwater flows (Figure 8). This acts as a barrier to fish passage and 
should be maintained to improve flow and ecological function (Map 6, Appendix 1). 
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Figure 8: Heavy sedimentation under concrete accessway on NOR_TRIB3_1, impeding stormwater flows 
(AW_1, Map 1, Appendix 1) 

3.7.2 Central tributary 
Stormwater Culverts 

The Central tributary, which runs partially through the golf course, and partially adjacent to the golf 
course, has 32% of the culverts within the assessment area. The Central tributary contributing catchment 
is 0.7 km2 (taken from Geo Maps Overland Flow Paths layer, ARCID 15136685), and for ease of 
assessment is defined at the confluence of the Central and Southern tributaries (Figure 9). The receiving 
environment is a 3,306 m2 pond controlled by a set of culverts (WL_12, Map 2, Appendix 1). This is 
located directly upstream of the densely vegetated wetland within the SEA (Map 5, Appendix 1). For the 
purposes of this report, the culverts controlling the level of the pond are included in the assessment of 
the Central tributary.  



Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council  Final 

22 
 

 
Figure 9: Central Tributary 

There are a total of six culverts and two access bridges/platforms crossing and/or feeding in to the 
Central tributary. One of the culvert outlets could not be properly inspected due to heavy gorse around 
the outlet. One of the culverts is a barrier to fish passage (Figure 10; Map 6, Appendix 1) due to a 0.6 m 
deep scour pool forming downstream of a concrete apron, probably installed for intended erosion 
protection. This culvert is placed at a level to create a reservoir pond upstream for a pump line to draw 
from. The PVC pump line can be seen coming through the pipe in Figure 11.  
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Figure 10: Barrier to fish passage on RAN_MAIN_4 (Map 1, Appendix 1), Central tributary, with a 0.6 m 

drop (Map 6, Appendix 1). Fish barrier is immediately downstream of WL_3 (Map 2, Appendix 1). 

 
Figure 11: Photo of barrier to fish passage on RAN_MAIN_4 (Map 1, Appendix 1), Central tributary - 0.6 

m drop (Map 6, Appendix 1) 
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Culverts A, B and C 

Downstream of the Central tributary, there is a pond (WL_12, Map 2, Appendix 1) with a level determined 
by the invert level of three 0.6 m dia. culverts, all set at the same level (Figure 12). Culverts A and B 
discharge directly to the downstream receiving wetland environment (Map 1, Appendix 1). Culvert C 
discharges to a watercourse (RAN_MAIN_1, Map 1, Appendix 1) that runs 100 m before flowing in to 
the same wetland. These culverts all have no inlet structure (Figure 12). 

 
Figure 12: Three culverts controlling the level of WL_12 (Map 2, Appendix 1) 

Culvert A (Figure 13) outlets past a timber retaining wall where soil has begun to scour due to overland 
flow paths running behind the wall. There is a 150 mm straight drop from the culvert to the rip rap that 
presents a fish barrier (Map 6, Appendix 1). However, fish passage may improve at high tide as this 
culvert is tidally influenced and was assessed at low tide.  

There is no structure around the oulet at Culvert B (Figure 14) and overland flowpaths are scouring soil 
from around the pipe. A fish passage has been installed which presumably allows fish passage upstream 
at low tide. This culvert was assessed at low tide and connectivity to the downstream body of water 
would improve as the tide rises.  

Culvert C (Figure 15) outlets to a concrete apron that is 1 – 1.5 m long and which has failed as erosion 
protection. A 0.4 m deep scour pool (from invert level of the apron) has formed which is a barrier to fish 
passage (Map 6, Appendix 1). This culvert was assessed at low tide; fish passage may improve as the 
tide rises.  

In all cases, the level of a normal or king tide was not able to be determined. 
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Figure 13: Culvert A 

 
Figure 14: Culvert B 

 
Figure 15: Culvert C 

Bridges and Watercourse Crossings 

FB_1 

There are two accessways across the Central tributary that are not culverted. One watercourse crossing 
is a timber pedestrian bridge which is constructed above a deep  channelised section of RAN_TRIB5_3 
(Figure 16; FB_1, Map 1, Appendix 1). This restricts the flow past this point and work could be undertaken 
to naturalise this section of the tributary.  

 
Figure 16: Footbridge across RAN_TRIB5_3, Central tributary (FB_1, Map 1, Appendix 1) 

AW_2 

The second accessway across the Central tributary is a vehicle access (Figure 18; AW_2, Map 4, Appendix 
1). Although no culvert or bridge structure could be found, it was assumed that a culvert has been 
installed at low level. Currently, the system appears to rely on soakage and/or sufficient head difference 
to overcome blockages. This is a complete barrier to fish passage (Map 6, Appendix 1). It is 
recommended that this asset be investigated in order to confirm the existence and location of a culvert 
and to undertake maintenance.  
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Figure 17: Map of Central tributary vehicle accessway, no operational asset located (AW_2, Map 1, 

Appendix 1) 

 
Figure 18: Photo of Central tributary vehicle accessway, no operational asset located (AW_2, Map 1, 

Appendix 1) 

3.7.3 Southern tributary 
The Southern tributary, which runs adjacent to the Rangihoua Onetangi Sports Park, has 15% of the 
culverts within the assessment area. The Southern tributary contributing catchment is 68.052 ha (taken 
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from Geo Maps Overland Flow Paths layer, ARCID 15136684), and for ease of assessment is defined at 
the confluence of the Central and Southern tributaries (see Figure 9 for extent). The receiving 
environment is a 3,306 m2 pond controlled by a set of culverts (WL_12, Map 2, Appendix 1). This is 
located directly upstream of a densely vegetated wetland.  For the purposes of this report, the culverts 
controlling the level of the pond are included in the assessment of the Central tributary and not included 
in the assessment of the Southern tributary. 

 
Figure 19: Southern tributary 

Stormwater Culverts 

There are two culverts within the Southern tributary and one access bridge crossing the Southern 
tributary. One of the culverts was not located within the channel, and it is assumed that over time the 
stream has changed course. The purpose of this culvert is undetermined as access around the culvert is 
extremely limited.  

CUL_1 

The only operational culvert is located at the downstream end of the Southern tributary (Figure 20; 
Figure 21; CUL_1, Map 1, Appendix 1). There is a concrete apron at the upstream end of the culvert that 
is directing flow well. The downstream end of the culvert is always at least 50% full of water due to the 
downstream pond level. This decreases the capacity of the culvert but provides good fish passage. A 
vegetation management programme would help to maintain this culvert as locating the alignment was 
difficult.  
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Figure 20: Map of Southern tributary culvert upstream of WL_12 (CUL_1, Map 1, Appendix 1) 

 
Figure 21: Photo of Southern tributary culvert upstream of WL_12 (CUL_1, Map 1, Appendix 1) 

Bridges and Watercourse Crossings 

FB_2 

There is one vehicle crossing (Figure 22; FB_2, Map 1, Appendix 1) on the Southern tributary which spans 
the length of the watercourse (approximately 6 m long). The supporting ground for this crossing is no 
closer than 1 m away from the edge of the watercourse banks on either side and the presence of the 
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bridge does not appear to significantly impact bank stability. On either side of the crossing, there is 
good bank stability provided by plant species. 

 
Figure 22: Map of Southern Tributary Vehicle Crossing (FB_2, Map 1, Appendix 1) 

 
Figure 23: Photo of Southern Tributary Vehicle Crossing (FB_2, Map 1, Appendix 1) 

3.8 Fish passage  
Barriers to fish passage were recorded wihin the three tribuaries in the survey area and are shown on 
Map 6 in Appendix 1. 
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Fish passage was variable along each of the tributaries, with the type and number of barriers to fish 
passage linked to the land use and quantity of culverts. The Northern tributary was the worst in terms 
of fish passage due to numerous culverts that were set at a high level, and/or had no erosion protection 
or fish passage constructed (Map 6, Appendix 1). The upstream section of the Northern tributary 
(NOR_MAIN_4, Map 1, Appendix 1) had low flow, and fish would not be able to access this section of 
the watercourse. 

Adjacent land use also contributes to the low in-stream connectivity. The low cover of riparian 
vegetation has led to reduced bank stability and thus higher rates of stream scour occur (Maps 4 and 
5, Appendix 1). Furthermore, lack of stream shading, overhanging vegetation and dry sections of the 
watercourse reduce the attractiveness of this watercourse to fish species (Map 5, Appendix 1). 

Fish passage was good in the Central and Southern tributaries, with fewer culverts installed and better 
riparian vegetation (Maps 5 and 6, Appendix 1). Some culverts installed on the Central tributary were 
impeding flows and some portions of the watercourse had low flow, which created a barrier to fish 
passage, however,the lower section of the watercourse had good connectivity (Map 6, Appendix 1). 
Instream habitat was available with good shading, stable bank undercutting and overhanging 
vegetation, which are favourable to fish species (Map 5, Appendix 1).  

The Southern tributary was the best for fish passage (Map 6, Appendix 1). However, the largest barrier 
to fish passage was the section of rip rap bank lining (Maps 4 and 6, Appendix 1). Rock placement could 
be better arranged to provide routes for fish (lower velocity sections) to utilise and gain access upstream. 
Furthermore, geotextile could be removed from under the rip rap in areas where the stream was now 
flowing beneath the geotextile and further rock pressed into the stream bed to stabilise the base. 

3.9 Ecological connectivity 
The Southern and Central watercourses provide important ecological connectivity between the Musson 
Drive Access Reserve and the Trig Hill Farm Reserve and the marine environment. For the most part, 
these two watercourses have regenerating riparian vegetation of more than 5 m, although exotic weeds 
are well established in places. This riparian vegetation helps filter sediment and other contaminants as 
well as stabilise the watercourses, reducing scour.  

The marine wetland, salt marsh and estuary environment of Putiki Bay (SEA-M2 157; Map 5, Appendix 
1) is recharged by the watercourses flowing through the survey site, conveying essential nutrients and 
freshwater. The fresh water quality and quantity is essential to the maintenance of the complex of saline 
wetlands, grading from mangroves to saltmarsh and into freshwater wetland, and the related 
biodiversity of this complex system.  

The Northern watercourse and tributaries have a number of wetland areas, however, the riparian 
vegetation is poor in parts and much of it is exotic (Maps 2 and 5, Appendix 1). Improved riparian and 
stream condition would provide improved connectivity to areas beyond the study site. 
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4.0 Enhancement Opportunities 
In WAR reports, management zones are often provided which may include one or two enhancement 
opportunities. Due to the limited extent of the study area, it is considered more appropriate in this case 
to consider just the enhancement opportunities, as the entire area is already under a restoration plan 
(Te Ngahere, 2013) and single entity ownership.  

Eleven enhancement opportunities were identified in the surveyed area. Each enhancement opportunity 
is assigned a high-level prioritisation based on the potential benefits to public and local amenity values, 
ecological values such as biodiversity and habitat improvements, and conveyance, based on the general 
project works identified below. The methodology used to derive the prioritisation scores is outlined in 
the Watercourse Assessment Methodology: Infrastructure and Ecology version 2.0 (Lowe, Ingley and 
Young, 2016). Each of the three attributes (Amenity, Ecology and Conveyance) are assigned values from 
1 to 4, with 4 indicating the potential project will significantly improve this attribute, and 1 indicating 
that the potential project will confer minimal, if any, benefit for the attribute. The scores for all three 
attributes are summed to provide an overall prioritisation score (Table 9). These scores are then ranked 
in order of priority, with a Priority Ranking of 1 being the highest priority enhancement opportunity 
(Table 9). 

Infrastructure 

There are opportunities to improve infrastructure operation and effectiveness by undertaking some of 
the following improvements: 

 Re-positioning culverts at a more appropriate height to provide better instream habitat. On the 
downstream side of culverts, rock placement can be used to reduce erosion and increase fish 
passage. This should be designed to ensure construction does not introduce unforeseen issues.  

 Develop an infrastructure maintenance register and programme to identify all culverts and pipes, 
schedule periodic inspections and maintenance to ensure effective operation, and identify any 
issues with assets at an early stage.  

 Remove small access platforms across watercourse, and widen cross section of watercourse. To 
replace the accessways, 1.2 m wide 2.7 m span pedestrian bridges could be installed as per Auckland 
Parklands Guidelines Built Elements Details (Auckland Council, 2013). Fish passage could also be 
improved at these sections by installing designed ecological passages as per Technical Report 
2013/018 Hydraulic Energy Management:Inlet and Outlet Design for Treatment Devices (Morphum 
Environmental, 2013). 

 Remove the redundant culvert from stream on Southern tributary (RAN-TRIB3_4). 

Daylighting opportunities  

Piped sections on the golf course could be daylighted and supported with riparian planting 

Riparian vegetation 

Throughout the site, but particularly on the Northern watercourse, there are opportunities for riparian 
vegetation enhancement through the planting of natives and removal of exotics, particularly invasive 
exotics.  It was noted that riparian enhancement was being undertaken on one reach (RAN_TRIB3_2, 
Map 1, Appendix 1). 

The riparian planting on the Northern tributary will need to be sensitive to the activities (golf) and it is 
suggested that this is combined with a plan to reduce the hard boundaries of the fairways through 
different mowing heights, frequencies and plantings, with defined easy walking routes where required.  
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Table 9: Summary of prioritisation of enhancement opportunities. 

Enhancement 
opportunity Site description Enhancement 

types 

A
m

en
ity

 

Ec
ol

og
y 

Co
nv
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ce
 

Sc
or

e 

Pr
io

rit
y 

Ra
nk

in
g 

1: Ecological 
Improvements in 
Northern tributary 

The Northern Stream 
and Northern 
tributary flow into a 
wetland area, 
however there is 
limited native 
riparian vegetation. 

Multiple fish barriers 
present and small 
accessways 
confining of 
watercourse such as 
foot bridges.   

Weed Control 
and Planting 

Naturalising 
(Habitat 
Enhancement) 

Inanga Spawning 
Enhancement 

Daylighting 

Reduce fairway 
width of short 
mown grass. 
Increase ‘rough’ 
alongside 
watercourse 

4 4 2 10 1 

2: Upper Northern 
tributary 

Current culvert is 
creating a fish barrier 
and there is the 
potential to remove. 
Further barriers to 
fish passage by 
Kikuyu Grass 
covering culvert 
outlet.  

Weed Control 
and Planting 

Outfall Erosion 

Habitat 
naturalisation 

3 4 2 9 2 

3: Rangihoua Trib 5 

Area consisting of an 
upper reach of 
Rangihoua Tributary 
5, and an 
intermittent stream 
draining into the 
tributary. A 
combination of 
mixed and exotic low 
growing vegetation. 

Weed Control 
and Planting. 

Some litter 
removal 

3 4 2 9 2 

4: Wetland on 
RAN_TRIB4_2 

Located on the 
Central tributary. 
Mostly mown, but 
soils indicate 
wetland conditions. 
Some low growing 
wetland species. 

Naturalising 
(Habitat 
Enhancement) 
through planting 
and not mowing 
the area.  

4 4 2 10 1 
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Enhancement 
opportunity Site description Enhancement 

types 

A
m

en
ity
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e 
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y 
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5: Rangihoua trib 3 
Regenerating 
riparian margin, with 
mixed vegetation. 

Weed Control 
and Planting. 
Some of this area 
has already 
received weed 
control and 
plantings. 

3 4 2 9 2 

6: Erosion hot spot 

Erosion hotspot in 
the upper Central 
tributary, on TRB of 
an outside bend. 

Erosion 
Protection 2 3 2 7 4 

7: Northern tributary 

Downstream of road 
culvert there is heavy 
sedimentation in 
wetland 
environment. Flows 
impeded.  

Conveyance 
Improvements 3 3 4 10 1 

8: Northern tributary 

Culvert under 
existing accessway is 
clogged with 
vegetation impeding 
the free flow of 
stormwater 

Weed Control  3 4 2 9 2 

9: Central tributary 

Culverts have 
reduced fish 
passage, safety and 
high erosion on 
downstream aside 

Outfall Erosion 

Safety 
Improvement 

Fish passage 
improvements 

3 3 2 8 3 

10: Central tributary 

Outfall erosion 
protection failure on 
downstream apron 
creating fish barrier.  

Outfall Erosion 
protection 

Fosh passge 
improvements  

Weed Control  

4 4 2 10 1 

11: Central tributary 

Dense weed making 
inspection difficult. 
This is an impedance 
to flow.  

Low vegetation 
cover to stream  

Weed Control at 
asset outlet and 
riparian planting 
along stream 

3 4 2 9 2 
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EOs 1, 3, 4, 5, 8, 11 –  Ecological Improvements 

 

Locations: Lower and middle reaches of the Northern tributary, Northern 
tributary 2, Rangihoua tributaries 3 and 5, wetland on Central reach, and 
tributaries of the Northern and Central tributaries. 
Tributary IDs:  
NOR_MAIN_1, NOR_TRIB2_1, RAN_TRIB5_2, 
RAN_TRIB4_2, RAN-TRIB3_2, NOR_TRIB1_2, RAN_TRIB4_1  

Ownership: 
Council 

Asset ID: As shown on map Area: 13,521 m2 

Description 
The three tributaries are likely to hold high biodiversity values and would benefit 
from ecological enhancements including weed control and riparian planting, 
appropriate for the surrounding golf course land use. Where present, 
groundcover, understorey and canopy cover were mostly found to be exotic. 
Overhead vegetation cover, and therefore stream shading, was generally low 
(<10%) at each ecological enhancement opportunity, except for EO7, which had 
overhead shading of 50-70% native vegetation. 

Opportunities 

• Increasing the “rough area” of the golf course at EO5 by increasing 
mown grass height and establishing a contiguous assemblage of 
wetland plant species, for ecological and amenity enhancements. 

• Weed control at all EOs. 
• Riparian planting at EOs 1, 3, 5 and 11 to improve riparian buffering 

functions, existing terrestrial habitat, stream water quality, bank 
stabilisation and overhead shading.  

• Naturalising the degraded Northern tributary by carrying out riparian 
planting and increasing instream habitat heterogeneity presents an 
opportunity to improve fish spawning habitat, in particular inanga 
spawning enhancement in the lower reach of the Northern tributary, 
and freshwater quality. 

• Daylighting at Northern tributary 2 (EO1) to increase available stream 
habitat. 

• Regular inspection and maintenance of existing stormwater culverts 
(E08) 

• Wetland restoration at EO4 

Considerations 
• Resource consent requirements. 
• Suitability of plants for local conditions (planting plans). 
• Ensuring sight lines of the stream are maintained, given the surrounding golf 

course landuse. 
• Stream daylighting. 
Significant Linkages 
The streams drain to Putiki Bay, or marine Significant Ecological Area SEA-M2-
157. All other Enhancements Opportunities presented  
Enhancement Types Stakeholders 
Weed Control and Planting Residents / AC Biodiversity 
Naturalising (Habitat Enhancement) AC Parks 
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Daylighting Community Groups 
Weed Control Golf Club 

 

 

 
  

Weeds and sparse vegetation at culvert on eastern side of EO1, 
indicating planting and weed management opportunity. 

Opportunity for naturalisation and planting of the Central Stream, 
and connecting pockets of native vegetation (EO1). 

Stream daylighting and naturalisation opportunities (EO1).  
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EOs 2, 6, 7, 9, 10 –  Infrastructural Improvements 

 

Location: Upper Northern Stream, Upper Central Tributary, Northern 
Tributary, Central Tributary 
Tributary IDs: NOR_MAIN_3, RAN_TRIB5_1, 
NOR_TRIB1_2, RAN_MAIN_1, RAN_MAIN_4 

Ownership: Council 

Asset ID: As shown on map Area: 1,545 m2 

Description 
Infrastructural enhancement opportunities were identified at various 
enhancement opportunities in the catchment, in particular for erosion 
protection, fish barrier removal and asset maintenance opportunities. These 
opportunities should be considered in the wider context of the catchment, 
with the streams ultimately draining to Putiki Bay (SEA-M2-157). 
Opportunities 
• The existing 4 m long culvert in the upper north stream (EO2) is 

currently a complete barrier to fish passage. There is the potential to 
remove/replace the culvert and facilitate fish passage, as well as further 
opportunities with outlet inspections and maintenance of Kikuyu Grass, 
which is smothering the pipe. Naturalisation of steep constructed 
channel upstream and daylighting culvert will improve ecological habitat 
availability and connectivity in this reach of the stream. 

• Erosion hotspot on true right bank of RAN_TRIB5_1, on outside bend 
(EO6). Watercourse has undercut the slope and the heavy clay soils have 
slipped away. Bank vegetation mostly consists of ferns, which are not 
beneficial for soil retention. Erosion protection, including replanting, is 
recommended. 

• Conveyance enhancement opportunity at EO7. Improvements to 
culvert/outlet from road, such as repositioning culvert above the 
sediment level obstructing conveyance downstream. Alternatively, the 
culvert could be located, exposed and put on an inspection and 
maintenance register. 

• Investigate outfall redesigns on culverts at EO9, to improve fish passage, 
safety and downstream erosion. 

• Investigate options for outfall erosion protection at EO10, where 
protection at the apron has failed and created a fish barrier. 

Considerations 
• Resource consent requirements. 
• Potential for complimentary ecological enhancements, such as weed 

control and native biodiversity enhancements (planting plans) when 
investigating erosion protection. 

•  Managing upstream erosion and sedimention to minimise the discharge 
of sediments to the receiving environment, the estuary SEA. 

Significant Linkages 
The streams drain to Putiki Bay, Significant Ecological Area SEA-M2-157. 
Enhancement Types Stakeholders 
Weed Control and Planting AC Healthy Waters 
Outfall Erosion Residents 
Erosion Protection AC Parks 
Conveyance Improvements AC Biodiversity 
Safety Improvements Golf Club 
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Failed outfall protection at EO10. Weeds and sparse vegetation at 

outfall also highlight ecological opportunities at this site. 
Opportunities for culvert redesign to enhance fish passage, safety and 

downstream erosion (EO9). 
Conveyance opportunity at EO7.  

 

 



Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council  Final 

38 
 

5.0 References 
Allibone, R., Horrax, J., Parkyn S. (2011). Stream Classification and Instream Objectives for Auckland’s urban 
streams. Auckland Regional Council Technical Report Number 2008/002. 

Auckland Council (2018). Auckland Council District Plan - Hauraki Gulf Islands Section – Operative 2018. 

Auckland Council (2020). Auckland Unitary Plan Operative in part. 

Auckland Council. (2019). Geo Maps. Retrieved from Auckland Concil Geo Maps: 
https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.html 

Auckland Council (2013). Rangihoua Wetland Restoration – Baseline Monitoring results – report to Waiheke Local 
Board from 2013. 

Auckland Council. (2013). 18175-012 1200 Wide x 2700 Span Pedestrian Bridge With Post & Batten Barrier. 
Auckland: Auckland Council. Retrieved from 
http://content.aucklanddesignmanual.co.nz/Documents/Project%20Types/Parks/Park%20Elements/BRIDGE_1200
%20Wide%20x%202700%20Span%20Pedestrian%20Bridge_Nov2013.pdf 

Bioresearchers (2006). Waiheke Golf Course Redevelopment Stream Ecology Assessment. Prepared for LA4 
Landscape Architects. 

Golder Associates (2016) Ecological Review Waiheke Golf Club, by Josh Markham (provided to Auckland Council 
by WEEDS). 

Lowe, M., Ingley, R and Young, D (2016). Watercourse assessment methodology: infrastructure and ecology 
version 2.0. Prepared by Morphum Environmental for Auckland Council. Auckland Council technical report, 
TR2016/002. 

Morphum Environmental. (2013). Hydraulic Energy Management: Inlet and Outlet Design for Treatment Devices. 
Auckland Council. Retrieved from 
https://static1.squarespace.com/static/58291be26a49634bd85ae0bf/t/582ceeee893fc023f9cca60f/147933981357
3/tr2013018hydraulicenergymanagementinletoutletdesignfortreatmentdevices.pdf 

Storey, R.G., Neale, M.W., Rowe, D.K., Collier, K.J., Hatton, C., Joy, M.K., Maxted, J. R., Moore, S., Parkyn, S.M., 
Phillips, N. and Quinn, J.M. (2011). Stream Ecological Valuation (SEV): a method for assessing the ecological 
function of Auckland streams. Auckland Council Technical Report 2011/009. 

Te Ngahere (2013). Rangihoua Wetland, Waiheke  Island Restoration Plan.  Prepared on behalf of Auckland 
Council.  

 

 

  



Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council Final 

39 

Appendix 1 Map series 
  

 

 

 

  

 

   

file://morphum.local/data/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Sep%202020%20updates/01%20Overview.pdf
file://morphum.local/data/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Sep%202020%20updates/01%20Overview.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/02%20Stream%20Classification.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/02%20Stream%20Classification.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/03%20Bank%20and%20Channel%20Mods.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/03%20Bank%20and%20Channel%20Mods.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/04%20Eng%20Asset%20and%20Erosion.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/04%20Eng%20Asset%20and%20Erosion.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/05%20Riparian%20Overhead%20Cover.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/05%20Riparian%20Overhead%20Cover.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/06%20Inanga%20and%20Fish%20incl%20Misc%20Data.pdf
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/GIS/Exported_Maps/Report%20Maps/06%20Inanga%20and%20Fish%20incl%20Misc%20Data.pdf


)

) )

) ))
)

)

)

)

)

)

) ))

)

) ))

)
)

)

) )

)

))

)

)

)

)

)

)

)

)

)

))

) )

))

)

)
) )

)

)

)

)

)

)

¥f"A

"A

"J

¥f

_̂_̂

RAN-TRIB3a_1

RAN-TRIB2_1

NOR_TRIB3a_FORK1

RAN-TRIB3a_2

NOR_TRIB3_1

RAN_TRIB1_1

NOR_MAIN_4

RAN_TRIB
4_1

NOR
_TR

IB3
a_1

RAN
_M

AIN
_1

NOR_TRIB2_1

RAN_TRIB5_1 RAN_TRIB5_2

RAN
_M

AIN
_5

NOR_TRIB1_2

RAN
_TRIB

4_2
NOR_MAIN_2

NOR_MAIN_3

RAN_TRIB5_3

RAN_MAIN_4

RAN_MAIN_3

RAN_MAIN_2

RAN-TRIB3_4

RAN-TRIB
3_3

RAN
-TRI

B3_
2

NOR_MAIN_1

RANGIHO
UA

RANGIHOUA

FB_1
AW_2

AW_1

CUL_1

FB_2

Sourced from the LINZ Data Service and licensed for re-use under the Creative Commons Attribution 4.0 New Zealand licence

This plan may contain errors or omissions or may not have the spatial accuracy required for some purposes.
There may be other information relating to the area shown on this map which is unknown to Morphum Environmental Ltd.
This map may contain Crown copyright data. Please consult Morphum Environmental Ltd if you have any queries.

P02384
14 Sep 2020

MAP 1 - OVERVIEW MAP

0 100 200
m

Client  AUCKLAND COUNCIL
Project  RANGIHOUA WAR

±

Project no.
Date

Drawn CU
ARApproved

Z:\
Pro

jec
ts\

Co
un

cil
s\

Au
ck

lan
d C

ou
nc

il\
P0

238
4 R

an
gih

ou
a O

ne
tan

gi 
Sp

Prk
 W

AR
\G

IS\
MX

Ds
\R

ep
ort

 M
ap

s\
01 

Ov
erv

iew
.m

xd

Ecoline (WAM)

)

) Permanent
Intermittent
Ephemeral

Wetland
Natural
Artifical
Survey Site

SEV Lines
_̂ Water Sampling Sites

Historic Fill Site

"A Accessway
¥f Bridge
"J Culvert



WL 1
WL 2

WL 3
WL 4

WL 7
WL 8

WL 9 WL 10

WL 11
WL 12

WL 13

WL 14

WL 15

WL16

Sourced from the LINZ Data Service and licensed for re-use under the Creative Commons Attribution 4.0 New Zealand licence

This p lan may contain errors or omissions or may not have the sp atial accuracy req uired for some p urp oses.
There may b e other information relating to the area shown on this map  which is unknown to Morp hum Environmental Ltd.
This map  may contain Crown cop yright data. Please consult Morp hum Environmental Ltd if you have any q ueries.

P02384
14 Sep  2020

MAP 2 – STREAM CLASSIFICATION

0 100 200
m

Client  AUCKLAND COUNCIL
Project  RANGIHOUA WAR

±

Project no.
Date

Drawn CU
ARAp p roved

Z:\
Pr

oje
cts

\C
ou

nc
ils\

Au
ckl

an
d C

ou
nc

il\
P0

238
4 R

an
gih

ou
a O

ne
tan

gi 
Sp

Prk
 W

AR
\G

IS\
MX

Ds
\R

ep
ort

 M
ap

s\
02 

Str
eam

 Cl
ass

ific
ati

on
.m

xd

Wetland
Natural
Artifical

Classification
Artificial
Likely Pip ed

Intermittent/Permanent
Ep hemeral
Transition

Survey Site



This plan may contain errors or omissions or may not have the spatial accuracy required for some purposes.
There may be other information relating to the area shown on this map which is unknown to Morphum Environmental Ltd.
This map may contain Crown copyright data. Please consult Morphum Environmental Ltd if you have any queries.

P02384
25 Feb 2020
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Appendix 2 SEV calculator results 

Function category Function Variable (code) South Central North 

  Vchann 0.10 1.00 1.00 
  Vlining 0.60 1.00 0.80 
  Vpipe 1.00 1.00 1.00 

Hydraulic NFR = 0.27 1.00 0.93 
  Vbank 1.00 0.60 1.00 
  Vrough 0.80 0.60 0.20 

Hydraulic FLE = 0.80 0.36 0.20 
  Vbarr 1.00 1.00 1.00 

Hydraulic CSM = 1.00 1.00 1.00 
  Vchanshape 0.90 1.00 1.00 
  Vlining 0.60 1.00 0.80 

Hydraulic CGW = 0.70 1.00 0.87 

    Hydraulic function mean score 0.69 0.84 0.75 

  Vshade 0.60 0.78 0.22 
Biogeochemical WTC = 0.60 0.78 0.22 

  Vdod 1.00 1.00 0.40 
Biogeochemical DOM = 1.00 1.00 0.40 

  Vripar 0.70 1.00 0.10 
  Vdecid 1.00 1.00 1.00 

Biogeochemical OMI = 0.70 1.00 0.10 
  Vmacro 0.79 1.00 0.61 
  Vretain 0.20 1.00 1.00 

Biogeochemical IPR = 0.20 1.00 0.61 
  Vsurf 0.81 0.51 0.65 
  Vripfilt 0.70 0.60 0.20 

Biogeochemical DOP = 0.76 0.56 0.42 

    Biogeochemical function mean 
score 0.65 0.87 0.35 

  Vgalspwn 0.00 0.00 0.67 
  Vgalqual 0.25 0.75 0.00 
  Vgobspwn 1.00 0.10 0.10 

Habitat provision FSH = 0.50 0.05 0.05 
  Vphyshab 0.66 0.68 0.42 
  Vwatqual 0.30 0.39 0.04 
  Vimperv 0.80 1.00 0.80 

Habitat provision HAF = 0.60 0.69 0.42 

    Habitat provision function mean 
score 0.55 0.37 0.24 

  Vfish     

Biodiversity FFI = NA 
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  Vmci 0.68 0.76 0.59 
  Vept 0.33 0.33 0.50 
  Vinvert 0.38 0.58 0.70 

Biodiversity IFI = 0.47 0.56 0.60 
  Vripcond 0.35 0.70 0.10 
  Vripconn 1.00 0.80 0.80 

Biodiversity RVI = 0.35 0.56 0.08 

    Biodiversity function mean score 0.41 0.56 0.34 

  
Overall mean SEV score (maximum value 1) 
 

  
0.611  0.735  0.454 
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Appendix 3 Macroinvertebrate Sampling Taxa List 

Taxon 
Count: 

Southern 
Tributary 

Taxon 
Count: 

Northern 
Tributary 

Count: 
Central 

Tributary 
Caddisfly Edpercivalia 1 Caddisfly Plectrocnemia 5 1 

Caddisfly Hydrobiosis 1 Caddisfly Psilochorema 1 1 

Caddisfly Plectrocnemia 5 Caddisfly Triplectides 1  
Caddisfly 
Polyplectropus 1 Damselfly Xanthocnemis 5 1 

Caddisfly Psilochorema 5 Beetle Hydraenidae 1  

Caddisfly Triplectides 1 Beetle Scirtidae 1  

Bug Microvelia 1 True Fly Austrosimulium 5  

Beetle Hydrophilidae 1 True Fly Chironomus 1  

True Fly Aphrophila 1 True Fly Hexatomini 1 5 
True Fly 
Austrosimulium 1 True Fly Limonia  5 

True Fly Limonia 1 True Fly Orthocladiinae 5  

True Fly Orthocladiinae 5 True Fly Paradixa 5 5 

True Fly Paradixa 5 True Fly Paralimnophila 1  

True Fly Paralimnophila 1 True Fly Polypedilum 100 100 

True Fly Polypedilum 100 True Fly Tanypodinae 5  

True Fly Tanypodinae 5 True Fly Zelandotipula 5 1 

True Fly Zelandotipula 1 Crustacea Isopoda 1  

Collembola 1 Crustacea Ostracoda 100  

Crustacea Isopoda 5 Crustacea Paracalliope 100  
Crustacea 
Paraleptamphopus 5 Crustacea Paraleptamphopus  1 

Crustacea Paratya 5 Crustacea Paratya 1  
Crustacea 
Phreatogammarus 5 Crustacea Talitridae  1 

Crustacea Talitridae 5 SPIDERS Dolomedes 1  

SPIDERS Dolomedes 1 Mollusc Gyraulus 1  

Mollusc Potamopyrgus 20 Mollusc Potamopyrgus 5 5 

Mollusc Sphaeriidae 5 OLIGOCHAETES  20 5 

OLIGOCHAETES 20 LEECHES 1  

  FLATWORMS 1  
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Appendix 4 Water Quality Results 
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 Engineers & Consultants 

Memorandum 

Date: 06/11/2019 
To: Nicki Malone 
From: Cameron McDonald 
CC: Nathan Wall, Andrew Rossaak 

Subject: Rangihoua Onetangi Sports Park Water Sampling Results 
Morphum Environmental Ltd (Morphum) undertook stream sampling at two locations to supplement 
the Rangihoua Onetangi Sports Park Watercourse Assessment Report. This Memo presents the lab 
results for this sampling conducted on October 1st, 2019 and compares them to the relevant criteria. 

Introduction and Scope 
The two sampling locations are shown in Figure 1. 

 
Figure 1: Water sampling locations Rangihoua Onetangi Sports Park 

There is a small area (indicated in Figure 1) where fill of unknown origin has been placed in the past; 
infiltrating surface water or groundwater coming into contact with this area is expected to flow into the 
gully that joins the stream between the two sampling points shown in Figure 1. The objective of this 

Upstream 
Sample location 

Downstream 
Sample location 

Approximate location 
of historical filling 
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sampling was to compare water quality upstream and downstream of any potential discharge that may 
have contacted historical fill material, comparing results with relevant guidelines e.g., Australian and 
New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC) and the National Policy 
Statement for freshwater management (NPS-FM). The scope included the following: 

 Taking two samples from the locations shown in Figure 1 
 Storage and transport of samples to the laboratory 
 Analysis of results 
 Production of this summary memo 

Methodology 
Samples were collected by Morphum personnel on the 1st October 2019 between 11:30am and 12 noon. 
Approximately 11mm of rain had fallen in the 72 hours prior to sampling, with no rain recorded within 
the preceding 24 hours; ~1mm of rain was recorded around the time of sampling (noted onsite at 
~11:45am).  

Water samples were collected in accordance with Morphum sampling protocols and placed immediately 
into a chilly bin for cold storage and transport to the laboratory. Samples were analysed by Eurofins 
Analytical Laboratory for: 

 Total and dissolved Arsenic (As), Chromium (Cr), Copper (Cu), Lead (Pb), Nickel (Ni), and Zinc (Zn) 
 Nutrients (nitrogen species), and 
 Semivolatile organic compounds (SVOCs) 

There were notable differences between the upstream and downstream sampling locations (Table 1): 
the upstream sample was taken from a shallow (less than 0.1 m) stream run and the downstream sample 
was taken from a deeper still water area. Consequently, the upstream samples contained significantly 
more sediment. 

Table 1: Sample Details 

Site Sample ID Description 

Upstream US-ONE-1:4 
Taken upstream of historic fill area on Tributary 2 at Rangihoua Onetangi 
Sports Park. Water approximately 100 mm deep. Sample contained 
entrained sediment.  

Downstream DS-ONE-1:4 
Taken downstream of historic fill area on Tributary 2 at Rangihoua 
Onetangi Sports Park. Water sample taken from formed pool - low 
sediment load.  

Results 
Analytical results for this sampling are summarised in Table 2 and full lab reports and chain of custody 
forms are included as Appendix A—COC and Laboratory Results. 

Metals analysed were below the 95% ANZECC guideline in all cases with the exception of dissolved zinc 
at the upstream site. (total metals are not directly comparable to ANZECC guidelines as only the 
dissolved fraction is bioavailable for organism uptake. 

SVOCs were not detected above the LOR at either sampling site.   
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Table 2: Water quality results for total and dissolved metals—October 1st 2019 

Parameter (units) NPS-FM1 ANZECC2 
Upstream Downstream 

Total Dissolved Total Dissolved 

Metals (ug/L) 

Arsenic (ug/L) N/A 13 7 <1 <1 <1 

Cadmium (ug/L) N/A 0.2 <0.2 <0.2 <0.2 <0.2 

Chromium (ug/L) N/A 1.0 4 <1 <1 <1 

Copper (ug/L) N/A 1.4 7 2 <1 <1 

Lead (ug/L) N/A 3.4 6 <1 <1 <1 

Nickel (ug/L) N/A 11 3 1 <1 <1 

Mercury (ug/L) N/A 0.6 <0.1 <0.1 <0.1 <0.1 

Zinc (Total ug/L) N/A 8.0 41 23 6 6 

Nutrients Upstream Downstream 

Nitrate & Nitrite (ug/L as N) <10001 700 350 60 

Total Kjeldahl Nitrogen (ug/L as N) N/A N/A 4400 300 

Total Nitrogen (as N) N/A 5003 4750 360 

Semivolatile Organic Compounds (SVOCs) 

Suite of compounds N/A Variable <LOR <LOR 
Notes: 
ppb = parts per billion; bold indicates exceedance of criteria, LOR = Limit of Reporting. 
 
1NPS-FM limit represents the A attribute band (set for 99% species protection). These limits are derived using annual median values obtained from regular sampling so direct comparison between 
a single sample and these guidelines should be interpreted with caution. These guidelines were included to frame the results within a national context.   
2ANZECC trigger value for the protection of 95% of freshwater aquatic species. Value given chromium is for Cr (VI). The trigger value is relevant for the dissolved metal result as this is the fraction 
considered bioavailable to organisms. We note that these trigger values should not be considered as blanket guidelines for water quality, because ecosystem types vary extensively.  
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Conclusions 
ANZECC guidelines for the protection of 95% of freshwater species were selected for these sites—
recommended by ANZECC as the default for “slightly to moderately disturbed systems”. ANZECC 
guidelines recommend comparing dissolved metals to trigger values as totals will generally 
overestimate the bioavailable fraction, from which the major toxic effect of metals comes. Additionally, 
judgement on whether a chemical concentration exceeds a guideline value should not rely on analysis 
of a single sample—it is better to collect many samples and compare the median value with the 
guideline value as the NPS-FM specifies. 

All analytical results for stream samples measured from the sample locations were compliant with the 
selected criteria with the exception of dissolved zinc and total nitrogen at the upstream locations, these 
exceedances in the upstream sample are likely related to the sediment rich nature of this sample. 

This result indicates that the historical filling area is not significantly impacting downstream water quality 
at the time of this sampling. Additional samples and observations taken in different rainfall conditions 
could further confirm this conclusion. 

Please do not hesitate to contact me if you have any questions. 

 
______________________________ 

Cameron McDonald 
Senior Environmental Scientist 
Morphum Environmental Ltd 
Phone: 09 377 9779 
Email: cameron@morphum.com 
 

mailto:cameron@morphum.com
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Certificate of Analysis

Morphum Environmental Ltd

Level 1, 86 Symonds St

Grafton       Auckland

New Zealand 1101

Attention: Cameron McDonald

Report 680192-W

Project name RANGIHOUA WAR

Received Date Oct 02, 2019

Client Sample ID US-ONE-1:4 DS-ONE-1:4

Sample Matrix Water Water

Eurofins Sample No. Z19-Oc02435 Z19-Oc02436

Date Sampled Oct 02, 2019 Oct 02, 2019

Test/Reference LOR Unit

Semivolatile Organics

2-Methyl-4.6-dinitrophenol 0.03 mg/L < 0.03 < 0.03

1-Chloronaphthalene 0.005 mg/L < 0.005 < 0.005

1-Naphthylamine 0.005 mg/L < 0.005 < 0.005

1.2-Dichlorobenzene 0.005 mg/L < 0.005 < 0.005

1.2.3-Trichlorobenzene 0.005 mg/L < 0.005 < 0.005

1.2.3.4-Tetrachlorobenzene 0.005 mg/L < 0.005 < 0.005

1.2.3.5-Tetrachlorobenzene 0.005 mg/L < 0.005 < 0.005

1.2.4-Trichlorobenzene 0.005 mg/L < 0.005 < 0.005

1.2.4.5-Tetrachlorobenzene 0.005 mg/L < 0.005 < 0.005

1.3-Dichlorobenzene 0.005 mg/L < 0.005 < 0.005

1.3.5-Trichlorobenzene 0.005 mg/L < 0.005 < 0.005

1.4-Dichlorobenzene 0.005 mg/L < 0.005 < 0.005

2-Chloronaphthalene 0.005 mg/L < 0.005 < 0.005

2-Chlorophenol 0.003 mg/L < 0.003 < 0.003

2-Methylnaphthalene 0.005 mg/L < 0.005 < 0.005

2-Methylphenol (o-Cresol) 0.003 mg/L < 0.003 < 0.003

2-Naphthylamine 0.005 mg/L < 0.005 < 0.005

2-Nitroaniline 0.005 mg/L < 0.005 < 0.005

2-Nitrophenol 0.01 mg/L < 0.01 < 0.01

2-Picoline 0.005 mg/L < 0.005 < 0.005

2.3.4.6-Tetrachlorophenol 0.01 mg/L < 0.01 < 0.01

2.4-Dichlorophenol 0.003 mg/L < 0.003 < 0.003

2.4-Dimethylphenol 0.003 mg/L < 0.003 < 0.003

2.4-Dinitrophenol 0.03 mg/L < 0.03 < 0.03

2.4-Dinitrotoluene 0.005 mg/L < 0.005 < 0.005

2.4.5-Trichlorophenol 0.01 mg/L < 0.01 < 0.01

2.4.6-Trichlorophenol 0.01 mg/L < 0.01 < 0.01

2.6-Dichlorophenol 0.003 mg/L < 0.003 < 0.003

2.6-Dinitrotoluene 0.005 mg/L < 0.005 < 0.005

3&4-Methylphenol (m&p-Cresol) 0.006 mg/L < 0.006 < 0.006

3-Methylcholanthrene 0.005 mg/L < 0.005 < 0.005

3.3'-Dichlorobenzidine 0.005 mg/L < 0.005 < 0.005

4-Aminobiphenyl 0.005 mg/L < 0.005 < 0.005

4-Bromophenyl phenyl ether 0.005 mg/L < 0.005 < 0.005

4-Chloro-3-methylphenol 0.01 mg/L < 0.01 < 0.01

4-Chlorophenyl phenyl ether 0.005 mg/L < 0.005 < 0.005

Date Reported: Oct 11, 2019
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Client Sample ID US-ONE-1:4 DS-ONE-1:4

Sample Matrix Water Water

Eurofins Sample No. Z19-Oc02435 Z19-Oc02436

Date Sampled Oct 02, 2019 Oct 02, 2019

Test/Reference LOR Unit

Semivolatile Organics

4-Nitrophenol 0.03 mg/L < 0.03 < 0.03

4.4'-DDD 0.005 mg/L < 0.005 < 0.005

4.4'-DDE 0.005 mg/L < 0.005 < 0.005

4.4'-DDT 0.005 mg/L < 0.005 < 0.005

7.12-Dimethylbenz(a)anthracene 0.005 mg/L < 0.005 < 0.005

a-BHC 0.005 mg/L < 0.005 < 0.005

Acenaphthene 0.001 mg/L < 0.001 < 0.001

Acenaphthylene 0.001 mg/L < 0.001 < 0.001

Acetophenone 0.005 mg/L < 0.005 < 0.005

Aldrin 0.005 mg/L < 0.005 < 0.005

Aniline 0.005 mg/L < 0.005 < 0.005

Anthracene 0.001 mg/L < 0.001 < 0.001

b-BHC 0.005 mg/L < 0.005 < 0.005

Benz(a)anthracene 0.001 mg/L < 0.001 < 0.001

Benzo(a)pyrene 0.001 mg/L < 0.001 < 0.001

Benzo(b&j)fluorantheneN07 0.001 mg/L < 0.001 < 0.001

Benzo(g.h.i)perylene 0.001 mg/L < 0.001 < 0.001

Benzo(k)fluoranthene 0.001 mg/L < 0.001 < 0.001

Benzyl chloride 0.005 mg/L < 0.005 < 0.005

Bis(2-chloroethoxy)methane 0.005 mg/L < 0.005 < 0.005

Bis(2-chloroisopropyl)ether 0.005 mg/L < 0.005 < 0.005

Bis(2-ethylhexyl)phthalate 0.005 mg/L < 0.005 < 0.005

Butyl benzyl phthalate 0.005 mg/L < 0.005 < 0.005

Chrysene 0.001 mg/L < 0.001 < 0.001

d-BHC 0.005 mg/L < 0.005 < 0.005

Di-n-butyl phthalate 0.005 mg/L < 0.005 < 0.005

Di-n-octyl phthalate 0.005 mg/L < 0.005 < 0.005

Dibenz(a.h)anthracene 0.001 mg/L < 0.001 < 0.001

Dibenz(a.j)acridine 0.005 mg/L < 0.005 < 0.005

Dibenzofuran 0.005 mg/L < 0.005 < 0.005

Dieldrin 0.005 mg/L < 0.005 < 0.005

Diethyl phthalate 0.005 mg/L < 0.005 < 0.005

Dimethyl phthalate 0.005 mg/L < 0.005 < 0.005

Dimethylaminoazobenzene 0.005 mg/L < 0.005 < 0.005

Diphenylamine 0.005 mg/L < 0.005 < 0.005

Endosulfan I 0.005 mg/L < 0.005 < 0.005

Endosulfan II 0.005 mg/L < 0.005 < 0.005

Endosulfan sulphate 0.005 mg/L < 0.005 < 0.005

Endrin 0.005 mg/L < 0.005 < 0.005

Endrin aldehyde 0.005 mg/L < 0.005 < 0.005

Endrin ketone 0.005 mg/L < 0.005 < 0.005

Fluoranthene 0.001 mg/L < 0.001 < 0.001

Fluorene 0.001 mg/L < 0.001 < 0.001

g-BHC (Lindane) 0.005 mg/L < 0.005 < 0.005

Heptachlor 0.005 mg/L < 0.005 < 0.005

Heptachlor epoxide 0.005 mg/L < 0.005 < 0.005

Hexachlorobenzene 0.005 mg/L < 0.005 < 0.005

Hexachlorobutadiene 0.005 mg/L < 0.005 < 0.005

Hexachlorocyclopentadiene 0.005 mg/L < 0.005 < 0.005

Date Reported: Oct 11, 2019
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Client Sample ID US-ONE-1:4 DS-ONE-1:4

Sample Matrix Water Water

Eurofins Sample No. Z19-Oc02435 Z19-Oc02436

Date Sampled Oct 02, 2019 Oct 02, 2019

Test/Reference LOR Unit

Semivolatile Organics

Hexachloroethane 0.005 mg/L < 0.005 < 0.005

Indeno(1.2.3-cd)pyrene 0.001 mg/L < 0.001 < 0.001

Methoxychlor 0.005 mg/L < 0.005 < 0.005

N-Nitrosodibutylamine 0.005 mg/L < 0.005 < 0.005

N-Nitrosodipropylamine 0.005 mg/L < 0.005 < 0.005

N-Nitrosopiperidine 0.005 mg/L < 0.005 < 0.005

Naphthalene 0.001 mg/L < 0.001 < 0.001

Nitrobenzene 0.005 mg/L < 0.005 < 0.005

Pentachlorobenzene 0.005 mg/L < 0.005 < 0.005

Pentachloronitrobenzene 0.005 mg/L < 0.005 < 0.005

Pentachlorophenol 0.01 mg/L < 0.01 < 0.01

Phenanthrene 0.001 mg/L < 0.001 < 0.001

Phenol 0.003 mg/L < 0.003 < 0.003

Pronamide 0.005 mg/L < 0.005 < 0.005

Pyrene 0.001 mg/L < 0.001 < 0.001

Trifluralin 0.005 mg/L < 0.005 < 0.005

Phenol-d6 (surr.) 1 % 55 27

Nitrobenzene-d5 (surr.) 1 % 81 70

2-Fluorobiphenyl (surr.) 1 % 114 73

2.4.6-Tribromophenol (surr.) 1 % 41 22

Nitrate & Nitrite (as N) 0.05 mg/L 0.35 0.06

Total Kjeldahl Nitrogen (as N) 0.2 mg/L 4.4 0.3

Total Nitrogen (as N) 0.2 mg/L 4.75 0.36

Heavy Metals

Arsenic 0.001 mg/L 0.007 < 0.001

Arsenic (filtered) 0.001 mg/L < 0.001 < 0.001

Cadmium 0.0002 mg/L < 0.0002 < 0.0002

Cadmium (filtered) 0.0002 mg/L < 0.0002 < 0.0002

Chromium 0.001 mg/L 0.004 < 0.001

Chromium (filtered) 0.001 mg/L < 0.001 < 0.001

Copper 0.001 mg/L 0.007 < 0.001

Copper (filtered) 0.001 mg/L 0.002 < 0.001

Lead 0.001 mg/L 0.006 < 0.001

Lead (filtered) 0.001 mg/L < 0.001 < 0.001

Mercury 0.0001 mg/L < 0.0001 < 0.0001

Mercury (filtered) 0.0001 mg/L < 0.0001 < 0.0001

Nickel 0.001 mg/L 0.003 < 0.001

Nickel (filtered) 0.001 mg/L 0.001 < 0.001

Zinc 0.005 mg/L 0.041 0.006

Zinc (filtered) 0.005 mg/L 0.023 0.006

Date Reported: Oct 11, 2019

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Semivolatile Organics Melbourne Oct 09, 2019 7 Days

- Method: LTM-ORG-2190 SVOC in Water & Soil by GC-MS

Metals M8 Melbourne Oct 08, 2019 180 Days

- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

Metals M8 filtered Melbourne Oct 08, 2019 28 Days

- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

Total Nitrogen Set (as N)

Nitrate & Nitrite (as N) Melbourne Oct 10, 2019 28 Days

- Method: LTM-INO-4120 Analysis of NOx NO2 NH3 by FIA

Total Kjeldahl Nitrogen (as N) Melbourne Oct 08, 2019 7 Days

- Method: LTM-INO-4310 TKN in Waters & Soils by FIA

Date Reported: Oct 11, 2019

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175

ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Page 4 of 13

Report Number: 680192-W



V2

NZBN – 9429046024954 web : www.eurofins.com.au e.mail : EnviroSales@eurofins.com

Auckland
35 O'Rorke Road
Penrose, Auckland 1061
Phone : +64 9 526 45 51
IANZ # 1327

Christchurch
43 Detroit Drive
Rolleston, Christchurch 7676
Phone : 0800 856 450
IANZ # 1290

Company Name: Morphum Environmental Ltd Order No.: P02384 Received: Oct 2, 2019 2:00 PM
Address: Level 1, 86 Symonds St Report #: 680192 Due: Oct 9, 2019

Grafton       Auckland Phone: 0011 64 9 377 9779 Priority: 5 Day
New Zealand 1101 Fax: Contact Name: Cameron McDonald

Project Name: RANGIHOUA WAR
 Eurofins Analytical Services Manager : Swati Shahaney

Sample Detail

M
etals M

8

M
etals M

8 filtered

T
otal N

itrogen S
et (as N

)

S
em

ivolatile O
rganics

Auckland Laboratory - IANZ# 1327

Christchurch Laboratory - IANZ# 1290

Eurofins Australia Laboratory X X X X

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 US-ONE-1:4 Oct 02, 2019 12:30PM Water Z19-Oc02435 X X X X

2 DS-ONE-1:4 Oct 02, 2019 12:30PM Water Z19-Oc02436 X X X X

Test Counts 2 2 2 2

Date Reported:Oct 11, 2019

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175
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Internal Quality Control Review and Glossary

General

Holding Times

Units

Terms

QC - Acceptance Criteria

QC Data General Comments

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site

Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

2. All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

4. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

7. Samples were analysed on an 'as received' basis.

8. Information identified on this report with blue colour, indicates data provided by customer, that may have an impact on the results.

9. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre

ppm: Parts per million ppb: Parts per billion %: Percentage

org/100mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100mL: Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Material - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

QSM US Department of Defense Quality Systems Manual Version 5.3

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries: Recoveries must lie between 20-130% Phenols & 50-150% PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.3 where no positive PFAS results have been reported have been reviewed and no data was

affected.

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Date Reported: Oct 11, 2019

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Semivolatile Organics

2-Methyl-4.6-dinitrophenol mg/L < 0.03 0.03 Pass

1-Chloronaphthalene mg/L < 0.005 0.005 Pass

1-Naphthylamine mg/L < 0.005 0.005 Pass

1.2-Dichlorobenzene mg/L < 0.005 0.005 Pass

1.2.3-Trichlorobenzene mg/L < 0.005 0.005 Pass

1.2.3.4-Tetrachlorobenzene mg/L < 0.005 0.005 Pass

1.2.3.5-Tetrachlorobenzene mg/L < 0.005 0.005 Pass

1.2.4-Trichlorobenzene mg/L < 0.005 0.005 Pass

1.2.4.5-Tetrachlorobenzene mg/L < 0.005 0.005 Pass

1.3-Dichlorobenzene mg/L < 0.005 0.005 Pass

1.3.5-Trichlorobenzene mg/L < 0.005 0.005 Pass

1.4-Dichlorobenzene mg/L < 0.005 0.005 Pass

2-Chloronaphthalene mg/L < 0.005 0.005 Pass

2-Chlorophenol mg/L < 0.003 0.003 Pass

2-Methylnaphthalene mg/L < 0.005 0.005 Pass

2-Methylphenol (o-Cresol) mg/L < 0.003 0.003 Pass

2-Naphthylamine mg/L < 0.005 0.005 Pass

2-Nitroaniline mg/L < 0.005 0.005 Pass

2-Nitrophenol mg/L < 0.01 0.01 Pass

2-Picoline mg/L < 0.005 0.005 Pass

2.3.4.6-Tetrachlorophenol mg/L < 0.01 0.01 Pass

2.4-Dichlorophenol mg/L < 0.003 0.003 Pass

2.4-Dimethylphenol mg/L < 0.003 0.003 Pass

2.4-Dinitrophenol mg/L < 0.03 0.03 Pass

2.4-Dinitrotoluene mg/L < 0.005 0.005 Pass

2.4.5-Trichlorophenol mg/L < 0.01 0.01 Pass

2.4.6-Trichlorophenol mg/L < 0.01 0.01 Pass

2.6-Dichlorophenol mg/L < 0.003 0.003 Pass

2.6-Dinitrotoluene mg/L < 0.005 0.005 Pass

3&4-Methylphenol (m&p-Cresol) mg/L < 0.006 0.006 Pass

3-Methylcholanthrene mg/L < 0.005 0.005 Pass

3.3'-Dichlorobenzidine mg/L < 0.005 0.005 Pass

4-Aminobiphenyl mg/L < 0.005 0.005 Pass

4-Bromophenyl phenyl ether mg/L < 0.005 0.005 Pass

4-Chloro-3-methylphenol mg/L < 0.01 0.01 Pass

4-Chlorophenyl phenyl ether mg/L < 0.005 0.005 Pass

4-Nitrophenol mg/L < 0.03 0.03 Pass

4.4'-DDD mg/L < 0.005 0.005 Pass

4.4'-DDE mg/L < 0.005 0.005 Pass

4.4'-DDT mg/L < 0.005 0.005 Pass

7.12-Dimethylbenz(a)anthracene mg/L < 0.005 0.005 Pass

a-BHC mg/L < 0.005 0.005 Pass

Acenaphthene mg/L < 0.001 0.001 Pass

Acenaphthylene mg/L < 0.001 0.001 Pass

Acetophenone mg/L < 0.005 0.005 Pass

Aldrin mg/L < 0.005 0.005 Pass

Aniline mg/L < 0.005 0.005 Pass

Anthracene mg/L < 0.001 0.001 Pass

b-BHC mg/L < 0.005 0.005 Pass

Benz(a)anthracene mg/L < 0.001 0.001 Pass

Date Reported: Oct 11, 2019

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Benzo(a)pyrene mg/L < 0.001 0.001 Pass

Benzo(b&j)fluoranthene mg/L < 0.001 0.001 Pass

Benzo(g.h.i)perylene mg/L < 0.001 0.001 Pass

Benzo(k)fluoranthene mg/L < 0.001 0.001 Pass

Benzyl chloride mg/L < 0.005 0.005 Pass

Bis(2-chloroethoxy)methane mg/L < 0.005 0.005 Pass

Bis(2-chloroisopropyl)ether mg/L < 0.005 0.005 Pass

Bis(2-ethylhexyl)phthalate mg/L < 0.005 0.005 Pass

Butyl benzyl phthalate mg/L < 0.005 0.005 Pass

Chrysene mg/L < 0.001 0.001 Pass

d-BHC mg/L < 0.005 0.005 Pass

Di-n-butyl phthalate mg/L < 0.005 0.005 Pass

Di-n-octyl phthalate mg/L < 0.005 0.005 Pass

Dibenz(a.h)anthracene mg/L < 0.001 0.001 Pass

Dibenz(a.j)acridine mg/L < 0.005 0.005 Pass

Dibenzofuran mg/L < 0.005 0.005 Pass

Dieldrin mg/L < 0.005 0.005 Pass

Diethyl phthalate mg/L < 0.005 0.005 Pass

Dimethyl phthalate mg/L < 0.005 0.005 Pass

Dimethylaminoazobenzene mg/L < 0.005 0.005 Pass

Diphenylamine mg/L < 0.005 0.005 Pass

Endosulfan I mg/L < 0.005 0.005 Pass

Endosulfan II mg/L < 0.005 0.005 Pass

Endosulfan sulphate mg/L < 0.005 0.005 Pass

Endrin mg/L < 0.005 0.005 Pass

Endrin aldehyde mg/L < 0.005 0.005 Pass

Endrin ketone mg/L < 0.005 0.005 Pass

Fluoranthene mg/L < 0.001 0.001 Pass

Fluorene mg/L < 0.001 0.001 Pass

g-BHC (Lindane) mg/L < 0.005 0.005 Pass

Heptachlor mg/L < 0.005 0.005 Pass

Heptachlor epoxide mg/L < 0.005 0.005 Pass

Hexachlorobenzene mg/L < 0.005 0.005 Pass

Hexachlorobutadiene mg/L < 0.005 0.005 Pass

Hexachlorocyclopentadiene mg/L < 0.005 0.005 Pass

Hexachloroethane mg/L < 0.005 0.005 Pass

Indeno(1.2.3-cd)pyrene mg/L < 0.001 0.001 Pass

Methoxychlor mg/L < 0.005 0.005 Pass

N-Nitrosodibutylamine mg/L < 0.005 0.005 Pass

N-Nitrosodipropylamine mg/L < 0.005 0.005 Pass

N-Nitrosopiperidine mg/L < 0.005 0.005 Pass

Naphthalene mg/L < 0.001 0.001 Pass

Nitrobenzene mg/L < 0.005 0.005 Pass

Pentachlorobenzene mg/L < 0.005 0.005 Pass

Pentachloronitrobenzene mg/L < 0.005 0.005 Pass

Pentachlorophenol mg/L < 0.01 0.01 Pass

Phenanthrene mg/L < 0.001 0.001 Pass

Phenol mg/L < 0.003 0.003 Pass

Pronamide mg/L < 0.005 0.005 Pass

Pyrene mg/L < 0.001 0.001 Pass

Trifluralin mg/L < 0.005 0.005 Pass

Method Blank

Nitrate & Nitrite (as N) mg/L < 0.05 0.05 Pass

Total Kjeldahl Nitrogen (as N) mg/L < 0.2 0.2 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Heavy Metals

Arsenic mg/L < 0.001 0.001 Pass

Arsenic (filtered) mg/L < 0.001 0.001 Pass

Cadmium mg/L < 0.0002 0.0002 Pass

Cadmium (filtered) mg/L < 0.0002 0.0002 Pass

Chromium mg/L < 0.001 0.001 Pass

Chromium (filtered) mg/L < 0.001 0.001 Pass

Copper mg/L < 0.001 0.001 Pass

Copper (filtered) mg/L < 0.001 0.001 Pass

Lead mg/L < 0.001 0.001 Pass

Lead (filtered) mg/L < 0.001 0.001 Pass

Mercury mg/L < 0.0001 0.0001 Pass

Mercury (filtered) mg/L < 0.0001 0.0001 Pass

Nickel mg/L < 0.001 0.001 Pass

Nickel (filtered) mg/L < 0.001 0.001 Pass

Zinc mg/L < 0.005 0.005 Pass

Zinc (filtered) mg/L < 0.005 0.005 Pass

LCS - % Recovery

Semivolatile Organics

1.2-Dichlorobenzene % 104 75-125 Pass

1.2.3-Trichlorobenzene % 118 75-125 Pass

1.2.4-Trichlorobenzene % 121 70-130 Pass

1.4-Dichlorobenzene % 110 70-130 Pass

2-Chlorophenol % 47 30-130 Pass

2-Methylnaphthalene % 81 75-125 Pass

2.4-Dinitrotoluene % 108 70-130 Pass

4-Chloro-3-methylphenol % 65 30-130 Pass

Acenaphthene % 76 70-130 Pass

Fluoranthene % 77 70-130 Pass

N-Nitrosodipropylamine % 92 70-130 Pass

Pentachlorophenol % 40 30-130 Pass

Phenol % 30 30-130 Pass

Pyrene % 83 70-130 Pass

LCS - % Recovery

Nitrate & Nitrite (as N) % 96 70-130 Pass

Total Kjeldahl Nitrogen (as N) % 81 70-130 Pass

LCS - % Recovery

Heavy Metals

Arsenic % 112 80-120 Pass

Cadmium % 114 80-120 Pass

Chromium % 115 80-120 Pass

Copper % 117 80-120 Pass

Lead % 114 80-120 Pass

Mercury % 106 75-125 Pass

Nickel % 116 80-120 Pass

Zinc % 117 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Result 1

Nitrate & Nitrite (as N) B19-Oc11198 NCP % 97 70-130 Pass

Total Kjeldahl Nitrogen (as N) M19-Se42746 NCP % 99 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Arsenic M19-Oc03068 NCP % 116 75-125 Pass

Arsenic (filtered) M19-Oc05196 NCP % 107 70-130 Pass

Cadmium M19-Oc03068 NCP % 124 75-125 Pass

Cadmium (filtered) M19-Oc05196 NCP % 94 70-130 Pass

Chromium M19-Oc03068 NCP % 123 75-125 Pass

Chromium (filtered) M19-Oc05196 NCP % 101 70-130 Pass

Copper M19-Oc03068 NCP % 124 75-125 Pass

Copper (filtered) M19-Oc05196 NCP % 89 70-130 Pass

Lead M19-Oc03068 NCP % 118 75-125 Pass

Lead (filtered) M19-Oc05196 NCP % 93 70-130 Pass

Mercury M19-Oc03068 NCP % 114 70-130 Pass

Mercury (filtered) M19-Oc05196 NCP % 8.5 70-130 Fail Q08

Nickel M19-Oc03068 NCP % 122 75-125 Pass

Nickel (filtered) M19-Oc05196 NCP % 87 70-130 Pass

Zinc M19-Oc03068 NCP % 127 75-125 Fail Q08

Zinc (filtered) M19-Oc05196 NCP % 97 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Semivolatile Organics Result 1 Result 2 RPD

2-Methyl-4.6-dinitrophenol M19-Se38499 NCP mg/L < 0.03 < 0.03 <1 30% Pass

1-Chloronaphthalene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1-Naphthylamine M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1.2-Dichlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1.2.3-Trichlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1.2.3.4-Tetrachlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1.2.3.5-Tetrachlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1.2.4-Trichlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1.2.4.5-Tetrachlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1.3-Dichlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1.3.5-Trichlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

1.4-Dichlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

2-Chloronaphthalene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

2-Chlorophenol M19-Se38499 NCP mg/L < 0.003 < 0.003 <1 30% Pass

2-Methylnaphthalene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

2-Methylphenol (o-Cresol) M19-Se38499 NCP mg/L < 0.003 < 0.003 <1 30% Pass

2-Naphthylamine M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

2-Nitroaniline M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

2-Nitrophenol M19-Se38499 NCP mg/L < 0.01 < 0.01 <1 30% Pass

2-Picoline M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

2.3.4.6-Tetrachlorophenol M19-Se38499 NCP mg/L < 0.01 < 0.01 <1 30% Pass

2.4-Dichlorophenol M19-Se38499 NCP mg/L < 0.003 < 0.003 <1 30% Pass

2.4-Dimethylphenol M19-Se38499 NCP mg/L < 0.003 < 0.003 <1 30% Pass

2.4-Dinitrophenol M19-Se38499 NCP mg/L < 0.03 < 0.03 <1 30% Pass

2.4-Dinitrotoluene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

2.4.5-Trichlorophenol M19-Se38499 NCP mg/L < 0.01 < 0.01 <1 30% Pass

2.4.6-Trichlorophenol M19-Se38499 NCP mg/L < 0.01 < 0.01 <1 30% Pass

2.6-Dichlorophenol M19-Se38499 NCP mg/L < 0.003 < 0.003 <1 30% Pass

2.6-Dinitrotoluene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

3&4-Methylphenol (m&p-Cresol) M19-Se38499 NCP mg/L < 0.006 < 0.006 <1 30% Pass

3-Methylcholanthrene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

3.3'-Dichlorobenzidine M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

4-Aminobiphenyl M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

4-Bromophenyl phenyl ether M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

4-Chloro-3-methylphenol M19-Se38499 NCP mg/L < 0.01 < 0.01 <1 30% Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Semivolatile Organics Result 1 Result 2 RPD

4-Chlorophenyl phenyl ether M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

4-Nitrophenol M19-Se38499 NCP mg/L < 0.03 < 0.03 <1 30% Pass

4.4'-DDD M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

4.4'-DDE M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

4.4'-DDT M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

7.12-Dimethylbenz(a)anthracene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

a-BHC M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Acenaphthene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Acenaphthylene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Acetophenone M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Aldrin M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Aniline M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Anthracene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

b-BHC M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Benz(a)anthracene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benzo(a)pyrene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benzo(b&j)fluoranthene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benzo(g.h.i)perylene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benzo(k)fluoranthene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Benzyl chloride M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Bis(2-chloroethoxy)methane M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Bis(2-chloroisopropyl)ether M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Bis(2-ethylhexyl)phthalate M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Butyl benzyl phthalate M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Chrysene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

d-BHC M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Di-n-butyl phthalate M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Di-n-octyl phthalate M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Dibenz(a.h)anthracene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Dibenz(a.j)acridine M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Dibenzofuran M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Dieldrin M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Diethyl phthalate M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Dimethyl phthalate M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Dimethylaminoazobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Diphenylamine M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Endosulfan I M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Endosulfan II M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Endosulfan sulphate M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Endrin M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Endrin aldehyde M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Endrin ketone M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Fluoranthene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Fluorene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

g-BHC (Lindane) M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Heptachlor M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Heptachlor epoxide M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Hexachlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Hexachlorobutadiene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Hexachlorocyclopentadiene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Hexachloroethane M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Indeno(1.2.3-cd)pyrene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Semivolatile Organics Result 1 Result 2 RPD

Methoxychlor M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

N-Nitrosodibutylamine M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

N-Nitrosodipropylamine M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

N-Nitrosopiperidine M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Naphthalene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Nitrobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Pentachlorobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Pentachloronitrobenzene M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Pentachlorophenol M19-Se38499 NCP mg/L < 0.01 < 0.01 <1 30% Pass

Phenanthrene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Phenol M19-Se38499 NCP mg/L < 0.003 < 0.003 <1 30% Pass

Pronamide M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Pyrene M19-Se38499 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Trifluralin M19-Se38499 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

Nitrate & Nitrite (as N) B19-Oc11198 NCP mg/L < 0.05 < 0.05 <1 30% Pass

Total Kjeldahl Nitrogen (as N) M19-Se42745 NCP mg/L 3.0 3.3 9.3 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic M19-Oc03068 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Arsenic (filtered) M19-Oc04738 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Cadmium M19-Oc03068 NCP mg/L < 0.0002 < 0.0002 <1 30% Pass

Cadmium (filtered) M19-Oc04738 NCP mg/L < 0.0002 < 0.0002 <1 30% Pass

Chromium M19-Oc03068 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Chromium (filtered) M19-Oc04738 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Copper M19-Oc03068 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Copper (filtered) M19-Oc04738 NCP mg/L 0.016 0.017 5.0 30% Pass

Lead M19-Oc03068 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Lead (filtered) M19-Oc04738 NCP mg/L 0.002 0.002 3.0 30% Pass

Mercury M19-Oc03068 NCP mg/L < 0.0001 < 0.0001 <1 30% Pass

Mercury (filtered) M19-Oc04738 NCP mg/L < 0.0001 < 0.0001 <1 30% Pass

Nickel M19-Oc03068 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Nickel (filtered) M19-Oc04738 NCP mg/L 0.007 0.007 3.0 30% Pass

Zinc M19-Oc03068 NCP mg/L < 0.005 < 0.005 <1 30% Pass

Zinc (filtered) M19-Oc04738 NCP mg/L 0.081 0.085 5.0 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q08
The matrix spike recovery is outside of the recommended acceptance criteria.  An acceptable recovery was obtained for the laboratory control sample indicating a sample matrix
interference.

Authorised By

Swati Shahaney Analytical Services Manager

Emily Rosenberg Senior Analyst-Metal (VIC)

Joseph Edouard Senior Analyst-Organic (VIC)

Julie Kay Senior Analyst-Inorganic (VIC)

Glenn Jackson

General Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Measurement uncertainty of test data is available on request or please click here.
Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost
profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Date Reported: Oct 11, 2019

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175

ABN : 50 005 085 521 Telephone: +61 3 8564 5000

Page 13 of 13

Report Number: 680192-W

https://cdnmedia.eurofins.com/apac/media/601543/reporting-measurement-uncertainty-of-chemical-and-microbiology-test-results-may-2018.pdf




Rangihoua-Onetangi WAR March 2020 
Prepared for Auckland Council Final 

44 

Appendix 5 Watercourse Assessment Report Glossary 
of Definitions 

file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/4%20Working%20file/Deliverable%20drafts/Glossary%20of%20definitions_20200228.docx
file://mefs01/Morphum/Projects/Councils/Auckland%20Council/P02384%20Rangihoua%20Onetangi%20SpPrk%20WAR/4%20Working%20file/Deliverable%20drafts/Glossary%20of%20definitions_20200228.docx


Engineers & Consultants 

WAR Glossary of Definitions  

Amenity – features of the environment with value to people, typically regarding aesthetic, 
recreational or convenience values. 

Bank lining – the substrate lining the banks of streams – the exposed, angled surfaces which 
connect the stream channel and riparian zone. 

Channel lining – the substrate lining the beds of streams, where water flows (between both 
banks). 

Conveyance (stormwater) – the transportation or movement of water from the surfaces 
rain falls on, through stormwater networks of pipes, culverts, open drains and streams to the 
marine receiving environment. 

Culvert – sections of piping, constructed of materials such as concrete or metal, typically 
used to convey water beneath accessways or roads. 

Daylighting – removing culverts that encase streams to ‘naturalise’ the stream ecosystem, 
restoring natural environmental conditions to the stream, and reconnecting surface and 
groundwater by removing an impervious bank and channel lining. 

Ecology – the study of living things (organisms), how they interact with each other and the 
environment, and the ecological functions that result from these interactions.  

EPT taxa – Ephemeroptera (Mayflies), Pliechoptera (Stoneflies) and Trichoptera (Caddisflies) 
are three orders of pollution and degradation sensitive freshwater macroinvertebrates. High 
abundance (number of individuals), richness (number of species) and/or percentage of EPT 
taxa indicates a healthy freshwater ecosystem. 

Fish passage – the movement of fish within freshwater catchments, and to the marine 
environment (for some species). If there are barriers to fish passage, fish populations may 
become isolated and at risk of localised extinction; or may not be able to access spawning 
and breeding habitat. If a pipe or culvert is flowing into a stream, this point should be below 
the flow of water to allow for fish passage, or fish passage structures (e.g. rope ladders) 
should be attached if the pipe is ‘perched’. 

Impervious surface – an impervious surface means that the substrate lining the ground or 
banks and bed of a stream will not allow water to penetrate through to the underlying 
substrate, nor through to the groundwater below. Water (runoff) is conveyed rapidly over 



impervious surfaces. Semi-pervious surfaces will allow for some filtration due to gaps 
between the substrate (e.g. stones with matting beneath), although connectivity to 
groundwater remains impaired. 

Inlet – the point where water enters a pipe or other infrastructure used to convey flows.  

MCI score – the macroinvertebrate community index (MCI) score indicates the health of a 
stream based on the proportions of pollution tolerant or intolerant macroinvertebrate taxa. 
The MCI is calculated from presence absence data. See Stark & Maxted, 2007 for the survey 
methodology and scoring system interpretation. 

Outlet – the points where streams and/or stormwater runoff exit a piped stormwater system, 
typically via an outfall to a stream channel or to the marine receiving environment. 

Palustrine wetland – any inland wetland which is not influenced by tidal flows (freshwater 
wetlands). 

Pipe – long sections or networks of concrete, plastic, ceramic or other pipe are used to 
convey water often beneath urban environments.  

Pipe invert level – the lowest point of the diameter of a pipe, where the pipe lays on (or in) 
the substrate.  

Pool – deep, slow flowing sections of stream habitat which form over time. Formation may 
be due to the presence of flow obstacles such as branches and boulders causing turbulence 
and scouring; from scouring due to stormwater inflows, or due to waterfall turbulence. Pools 
are important habitat for native fish species such as adult tuna (eels) and kōkopu (NIWA, 
2018).  

Reach – a section of stream to be surveyed. The length of a stream reach is determined by 
the survey requirements. 

Riffle – short sections of rapidly flowing stream, characterised by turbulence and flow 
diversity, and typically caused by obstructions such as rocks and gravels or leaf jams and 
wood. Riffle habitat is favoured by many of our sensitive macroinvertebrate species, as well 
as native fish species such as torrentfish, bullies and kōaro (NIWA, 2018). 

Riparian zone – the terrestrial zone (area of land) directly adjacent to a permanent or 
intermittent river or stream, typically measured as five times the channel width or around 20 
m per bank. The riparian zone performs essential functions for freshwater ecosystems such 
as buffering runoff to protect from wash outs and contaminant pollution; and provision of 
spawning habitat for native fish. 

Riverine wetland – wetlands that are associated with rivers, streams and other channels 
where the dominant function is continually or intermittently flowing freshwater in 

open channels. 

Run – fast, uniformly flowing stretches of streams unimpeded by obstacles. Habitat for 
juvenile tuna, galaxiids and bullies (NIWA, 2018). 



SEV – Stream Ecological Valuation – a rapid assessment method to assess stream functional 
health. The SEV assessment consists of 28 variables measured in field used to calculate 14 
essential stream functions and an overall SEV score ranging from 0 (degraded) to 1 (pristine). 

SQMCI score – semi-quantitative MCI score – similar to the MCI, but instead of presence-
absence this score measures macroinvertebrate community health based on coded 
abundance scores. See Stark & Maxted, 2007 for the survey methodology and scoring 
system interpretation. 

Stream classification – system of classification based on the flow of water within the stream 
channel, and the location of the stream bed in relation to the water table.  

Stream walk – walking the length of a stream (or a specified reach length) and recording all 
engineering assets, as well as biological and geomorphological information about the 
stream. 

Transition point – the point at which a stream changes from one classification to another. 

Transition zone – the stream reach between two clearly distinct classes of stream that is not 
clearly one or the other classification (e.g. between the dry section of an ephemeral stream, 
and the channel showing displaying features of an  intermittent stream). 

WAM – the watercourse assessment methodology (WAM) integrates ecological, 
geotechnical and engineering investigations to characterise the existing baseline condition 
of rural and urban streams.  

WAR – the watercourse assessment report (WAR) is the output of the WAM. WAR’s are 
primarily developed to inform stormwater management, town planning, and enable the 
sustainable and proactive management of freshwater resources. The detailed information 
provided in a WAR highlights high value stream ecosystems to protect; and degraded 
streams to prioritise for restoration and stormwater management. 

Wetland - includes permanently or intermittently wet areas, shallow water, and land water 
margins that support a natural ecosystem of plants and animals that are adapted to wet 
conditions. (RMA definitions) 

 
References: 
NIWA, 2018. Habitat requirements of New Zealand freshwater fish. Retrieved from 
https://niwa.co.nz/freshwater-and-estuaries/research-projects/habitat-requirements-of-new-
zealand-freshwater-fish 

Stark J.D., Maxted J.R. 2007. A user guide for the Macroinvertebrate Community Index. 
Prepared for the Ministry for the Environment. Cawthron Report No.1166. 58 p. 
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Appendix 6 Scope of Reserve Management Plan 
(Rangihoua Onetangi Sports Park) 
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