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1.

SUMMARY OF EVIDENCE

1.1

As freshwater ecologist for this project, I undertook investigations to assess the
ecological values of streams in the project area and the potential effects of the project
on those values. I also provided technical advice during the alignment selection
process and assisted with the development of mitigation and enhancement measures.

1.2

Both desktop and field investigations were undertaken, including stream flow
classifications and Stream Ecological Valuation (SEV) assessments. The SEV is a
comprehensive assessment method that includes stream habitat, fish and
macroinvertebrate fauna surveys.

1.3

The streams identified within the project area were Miami Stream, Southdown Stream,
Anns Creek and Clemow Stream. These streams had urban (largely industrial)
catchment landuse and extensive channel modification and piping, resulting in effects
on stream hydrology and water quality. The level of physical modification at each site
varied from low (Anns Creek) to high (Clemow Stream, which had a concrete bottomed
channel). The streams other than Clemow were brackish and potentially provide
inanga spawning habitat. Pollution-sensitive macroinvertebrates were absent,
indicating relatively poor water quality. Native fish recorded were shortfin eel, longfin
eel, common bully, inanga and yelloweye mullet, of which longfin eel and inanga are
regionally common but nonetheless classified as “at risk” due to long term decline.

1.4

Effects on freshwater ecosystems may occur as a result of construction sediment,
discharge, stormwater and streamworks. Based on my experience with other projects,
I consider that construction sediment can be managed to a level that will ensure that
adverse effects on ecological values are minor. Stormwater treatment will remove
contaminants from both the new impervious road surface and the existing untreated
urban stormwater catchment (of Onehunga-Penrose), resulting in a net reduction in
contaminants entering the receiving environments. Streamworks will be limited in
extent and effects will be mitigated through proposed riparian rehabilitation. The longterm benefits provided by riparian planting and rehabilitation exceeds the level of shortterm adverse effects of the project and so overall freshwater ecological values will be
improved and enhanced, and stream ecological functions will be improved.

1.5

In conclusion, adverse effects on streams have been avoided where possible through
the alignment selection process. In particular, this reduced the footprint of effects
within Southdown Reserve. In my opinion, the proposed stormwater treatment and
erosion and sediment control practices will effectively mitigate adverse effects on
streams. With respect to streamworks, the proposed environmental response will
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exceed the amount calculated to deliver “no net loss of stream functions” and so
freshwater ecological values will be improved and enhanced. This measure forms part
of the integrated ecological response to the adverse effects of the project.
1.6

In my opinion, the adverse effects of the project will be appropriately avoided, remedied
or mitigated. The adverse effects will be minor, and the proposed mitigation and
rehabilitation measures are likely to result in a positive outcome for freshwater
environments.

2.

INTRODUCTION

2.1

My full name is Edward St George Sides.

2.2

I have a Master of Science Degree in Environmental Science and Zoology from the
University of Auckland (1994) and a Bachelor of Science Degree from the University of
Auckland (1992).

2.3

I have twenty years' experience working as a consulting ecologist, specialising in the
assessment of ecological values of rivers; streams and lakes; the effects of
infrastructure projects; land development and discharges on these environments; and
best practice to avoid, remedy and mitigate adverse effects.

2.4

I have undertaken the assessment of stream ecological effects for several large-scale
road projects, including State Highway 1 Southern Corridor Improvements, SH20
Waterview Connection, SH20 Mt Roskill Extension, SH1 Northern Tollroad and SH16
Te Atatu Interchange. I have also undertaken assessments for subdivisions involving
large scale earthworks, such as Franklin Precinct 2 near Pukekohe and several
projects north of Auckland including Weiti Bay, Sunnyheights, Long Bay, Okura,
Silverdale North and Orewa West.

2.5

I am experienced in the assessment and management of activities such as stream
reclamation, in-stream works, stormwater and sediment discharge, and stream
restoration.

2.6

I am a member of the New Zealand Freshwater Sciences Society.

2.7

I have been engaged by the New Zealand Transport Agency to undertake an
assessment of the freshwater ecology effects of the East West Link Project (the
Project), for which the Notices of Requirement and resource consent applications have
been lodged with the Environmental Protection Authority. My evidence describes this
assessment and its findings.
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3.

CODE OF CONDUCT

3.1

I confirm that I have read the Code of Conduct for Expert Witnesses contained in the
Environment Court Practice Note and that I agree to comply with it. I confirm that I
have considered all material facts that I am aware of that might alter or detract from the
opinions that I express, and that this evidence is within my area of expertise, except
where I state that I am relying on the evidence of another person.

4.

SCOPE OF EVIDENCE

4.1

The purpose of my evidence is to present my assessment of the effects of the Project
on freshwater ecosystems, and describe how potential effects will be avoided,
remedied or mitigated.

4.2

This evidence highlights the key points from the freshwater ecology assessment of
Technical Report 16, Ecological Impact Assessment, which formed part of the
Assessment of Effects on the Environment (AEE). There have been no design
changes since notification related to streamworks or freshwater ecology and, I therefore
confirm the content and accuracy of Technical Report 16.

4.3

4.4

My evidence addresses the following matters:
(a)

Project description and my role in the Project;

(b)

Assessment methodology;

(c)

A description of the existing environment relevant to my assessment;

(d)

Assessment of effects and proposed mitigation;

(e)

Response to section 149G report / other reports;

(f)

Response to submissions; and

(g)

Overall conclusions.

My evidence should be read alongside that of the other ecologists, and in particular
Dr Sharon de Luca who is providing evidence on the integrated ecological response to
the adverse effects of the Project.

5.

OVERVIEW OF THE PROJECT AND MY ROLE

5.1

The Project has been described in Sections 6 and 7 of the AEE and the evidence of
Mr Noel Nancekivell.

BF\EWL\APPEIC\FRESHWATERECOLOGY\ESIDES | Page 3

5.2

As freshwater ecologist for the Project my role was to provide expert advice through the
design process, to assess the effects of the Project on freshwater ecosystems, and to
recommend measures to avoid, remedy and mitigate adverse effects and enhance
ecological values.

5.3

My involvement has included site investigations, evaluation of alignment and design
options, preparation of the assessment of effects on freshwater ecosystems, and the
assessment of appropriate ecological mitigation, “offset” or enhancement. My
investigations and assessments were recorded in Chapter 3: Freshwater of Technical
Report 16.

5.4

I collaborated with the other four ecologists involved in the Project to develop an
integrated and appropriate ecological mitigation and offset package. I am familiar with
the Project area, having assessed habitat values along and adjacent to the proposed
alignment.

6.

ASSESSMENT METHODOLOGY

6.1

Our freshwater investigations involved the following phases or components:
(a)

Preliminary investigations – including literature review and site visit;

(b)

Assessment of existing environment – including stream classification and
Stream Ecological Valuation (SEV) assessments;

(c)

Project development – including input to multi-criteria analysis option evaluation,
advice on measures to avoid, remedy and mitigate effects including ecological
compensation; and

(d)

AEE – including assessment of adverse effects of the Project of freshwater
ecology values.

6.2

Methods for field investigations followed Auckland Council guidance, particularly the
criteria for stream classification in the Auckland Unitary Plan, and the SEV methodology
(Auckland Council Technical Report 2011/009). The assessment of ecological
compensation followed the method recommended in the Auckland Council
TR2011/009. The overall assessment of effects followed the Environmental Institute of
New Zealand (EIANZ) (2016) method, which provides a framework for assessing the
existing ecological values, the magnitude of effects, and finally the level of effects. This
framework represents current best practice in environmental assessment.
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6.3

The assessment of freshwater ecological values below includes reference to the
Macroinvertebrate Community Index (MCI) and the SEV. These measures can be
summarised as follows:
(a)

The MCI assesses stream health based on the average pollution tolerance
score of the macroinvertebrate taxa present, these being small animals such as
insects, snails and worms. Scores range from 0 to 150, with scores less than
80 indicating poor environmental conditions and over 120 indicating excellent
conditions.

(b)

The SEV assesses the intactness of ecological functions, including hydrology,
biogeochemistry, habitat and biodiversity functions. Scores range from 0 to 1,
with scores of less than 0.4 indicating low integrity and scores greater than 0.8
indicating high integrity.

7.

EXISTING ENVIRONMENT

7.1

In this section I present a brief summary of the ecological values at each of the streams
affected by this Project. A map showing these locations is provided as Attachment A
and photographs as Attachment B.

7.2

Miami Stream is a small, brackish stream reach located west of Miami Parade within
Sector 6 of the Project. There is approximately 30m of stream channel here that
transitions into a mangrove wetland. Riparian vegetation here comprised mixed native
and exotic shrubs. The stream had low MCI and SEV scores (69 and 0.34,
respectively) and no fish were recorded, indicating poor environmental quality and low
ecological function.

7.3

Southdown Stream is a watercourse west of Anns Creek in Sector 3 of the Project.
The stream is bisected by Hugo Johnson Drive. The upstream section is an open
channel with grassed banks, located within an industrial property. The section
downstream of Hugo Johnson Drive is within Southdown Reserve, and has a relatively
unmodified channel containing an ecological sequence of habitats from freshwater to
saline. Riparian vegetation here is mixed regenerating native and exotic vegetation.
The scores for MCI and SEV were low (75 and 0.31, respectively) indicating suboptimal
stream functions and water quality. Shortfin eels and inanga were recorded here. The
number of macroinvertebrate taxa (i.e. biodiversity) was higher than elsewhere in the
Project area, although the taxa present were relatively tolerant of pollution as indicated
by the MCI.
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7.4

Within Anns Creek, east of the alignment, the stream divides into two branches
designated as North and South. The streams gradually transition into estuarine (saline)
environments, and both have dense riparian vegetation cover suitable for inanga
spawning. The south channel is straightened. The scores for MCI were low (68 and 80,
respectively) but SEV scores were moderate (0.45 and 0.50, respectively), and four
native fish species were recorded (longfin eel, common bully, inanga and yelloweye
mullet). This indicated that while water quality was poor, ecological functions were
more intact than at the other sites in the Project area.

7.5

Clemow Stream is a concrete-bottomed channel adjacent to the southern motorway at
Clemow Drive, within the Tamaki River catchment. The upstream catchment is piped,
and the downstream receiving environment is extensively straightened and lined. The
MCI was low (65) and the SEV score was very low (0.21), and shortfin eel was the only
fish species recorded. This indicated low environmental quality and ecological
functionality.

7.6

The Otahuhu Creek stream is a tributary of the Tamaki River, and is located about
800m upstream of the Southern Motorway. The Creek is not directly affected by the
Project but was assessed for completeness. I note that other evidence refers to an arm
of the Tamaki River as 'Otahuhu Creek'. This is a saline waterbody (i.e. part of the
coastal marine area), not a freshwater stream. The stream is within a gully with a low
floodplain on either side of the channel. Riparian vegetation is a mix of grasses and
weeds with native and exotic trees on the gully slopes. The stream includes a
transition from freshwater to saline and is suitable for inanga spawning. The MCI score
was very low (47), and the SEV was moderate (0.53), and shortfin eels were the only
fish recorded. This indicated poor water quality but relatively intact instream habitat
and riparian functions.

7.7

The ecological values of these streams were classified using the criteria recommended
by EIANZ. This assesses the relative ecological value of streams compared to a
pristine environment. Miami Stream and Clemow Stream were assessed as low value
(highly modified with significant water quality issues), and Southdown Stream, Anns
Creek and Otahuhu Creek as medium value (some modification and/or water quality
issues).

8.

ASSESSMENT OF EFFECTS AND PROPOSED MITIGATION

8.1

Potential effects of the Project include:
(a)

Sediment discharge during construction;
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8.2

(b)

Effects of stormwater discharge on water quality and quantity; and

(c)

Effects of streamworks, including channel modification and reclamation.

Sediment discharge will be minimised through measures described in the Erosion and
Sediment Control Plan. These will comply with Auckland Council guidelines (GD005)
and include standard measures such as silt fences, staging and stabilisation, and
sediment retention ponds with flocculation. Additional management will be
implemented for contaminated sites such as historic landfills. Erosion and sediment
control and sediment yield is described in detail in the evidence of Mr Tony Cain.

8.3

The area of Project earthworks on land is a small proportion of the total contributing
catchment area of about 34km2, so increases in sediment discharge above background
levels should be small. Based on the Universal Soil Loss Equation calculations in
Technical Report 12: Stormwater Assessment, it was estimated that 10 tonnes of
sediment yield may occur from 5ha of earthworks, which is about 1% of the background
sediment from the total contributing catchment. The majority of sediment will be
discharged into the coastal marine area (CMA) rather than to streams. Some localised
and temporary effects are likely near discharge points and in the vicinity of
streamworks. However, because of the small increase above background levels and
the absence of sensitive fauna in the stream environments, the potential magnitude of
effects from sediment was assessed as being low.

8.4

Stormwater volumes and contaminant generation will increase as a result of the
increase in impermeable surface area and traffic volumes associated with the Project.
However, the Project will achieve an overall decrease in contaminant loads entering the
receiving environment by providing treatment for the new road plus treatment for parts
of the existing (untreated) Onehunga-Penrose catchment. Technical Report 12 states
that while the Project road surface area is 46ha, treatment will be provided for a total of
657ha, and that this treatment will be designed to result in a 75% reduction in total
suspended solids, 47% in total nitrogen, 56% reduction in total zinc, and 66% reduction
in total copper from this area. This treatment will be provided by new stormwater
wetlands that will discharge into the Mangere Inlet and will therefore largely avoid
stormwater effects on streams. The ecological effects of these contaminants in the
CMA are discussed in the evidence of Dr De Luca.

8.5

Mr Cain, the Project stormwater engineer, has confirmed that there will be only two new
stormwater outfalls to streams, one being at Southdown Reserve from the proposed
treatment wetland at Hugo Johnson Drive and the other at Anns Creek from the bridge
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structure. In my opinion these discharges will have negligible effects on ecological
values.
8.6

Streamworks include stream reclamation and modification. They comprise the main
effect of the Project on stream ecological values. About 30m of the Miami Stream
within the construction footprint will be reclaimed. Existing culverts will be extended for
road widening at Southdown Reserve by 20m and at Anns Creek by 10m. Under the
latest design no reclamation or diversion will be required in the Clemow Stream. The
total length of streamworks comprises 30m of reclamation and 30m of culvert
extension. The total streambed area affected by reclamation and culverts is c.125 m2.

8.7

It is proposed to undertake stream restoration at appropriate sites to offset the effects
of streamworks where these cannot be mitigated at the site of impact. This approach is
consistent with standard practice in the Auckland Region. This restoration will improve
stream functions at the mitigation site, and aim to achieve “no net loss” of stream
ecological functions. I used the Auckland Council Environmental Compensation Ratio
(ECR) formula to calculate the amount of offset required.

8.8

I calculated an average ECR of 2.48, and that 445m2 of streambed improvement would
be required to offset streamworks. This equates to 232m of stream length to be
rehabilitated at the offset sites. The proposed stream rehabilitation comprises 150m of
riparian planting at Anns Creek, 80m at Southdown Stream, and 90m at Clemow
Stream, a total of 320m, which exceeds the calculated length and therefore meets
environmental compensation requirements. The proposed rehabilitation will achieve an
overall improvement in freshwater ecological values.

8.9

In my overall assessment of effects, we used the EIANZ criteria to assess the
Ecological Value and the Magnitude of Effects, and then derive an overall Effect Level.
For Magnitude of Effect, the “degree of change from baseline conditions” was the
criteria used to assess stormwater effects, while the “proportion of loss of similar
features in the catchment” was that used to assess streamworks.

8.10

As noted above, the Ecological Value of Miami Stream and Clemow Stream was low,
while that of Southdown Stream and Anns Creek East was medium. The Magnitude of
Effects in each stream was low. The Effect Level in Miami Stream and Clemow Stream
was very low and in Southdown Stream and Anns Creek East was low.

8.11

The EIANZ guidelines state that low and very low levels of effect are not normally of
concern, but design, construction and operational care should be taken to minimise
adverse effects.
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8.12

The proposed stream mitigation and offset is part of an integrated package of
ecological mitigation. An overview of the proposed mitigation and its rationale is
presented in the evidence of Dr De Luca.

9.

RESPONSE TO AUCKLAND COUNCIL'S 149 KEY ISSUES REPORT

9.1

Paragraphs 54(d) and (e) of the Key Issues report note that specific works involving
stormwater will include stream realignment and culverting and temporary discharges
during construction. Paragraph 57 goes on to state that, as discussed in the AEE, the
freshwater environments in the Project area are heavily degraded and have low
biodiversity values, with the exception of Anns Creek which has higher environmental
and ecological values.

9.2

In paragraph 61(a), it is suggested that the Board of Inquiry may wish to consider the
appropriateness of watercourse modification (such as culverting) and of the mitigation
offered. The adequacy of stream mitigation is also a matter noted in paragraph 110(a).

9.3

In my opinion, the selection of the alignment involved a thorough analysis and ensured
that effects on streams were avoided to the extent practicable. The Project involves a
number of culvert extensions, with a total length of around 80m. As discussed in my
evidence above, this loss of stream habitat represents a small proportion of steam
length in the catchment surrounding Mangere Inlet. Overall, effects on stream
ecological values are minor. The proposed mitigation involves restoration of riparian
vegetation at a number of locations along the length of the Project. I have evaluated
the gain in ecological value relative to the loss resulting from streamworks using the
SEV method, and have concluded that the proposed mitigation is appropriate. In
conclusion, I consider that the matters raised in the Key Issues report relating to
freshwater have been adequately addressed, and the information has been provided
for the consideration of the Board in the AEE and my evidence.

10.

RESPONSE TO SUBMISSIONS

10.1

I understand that no submissions have raised any matters related to streamworks or
effects on freshwater ecology.

11.

CONCLUSION

11.1

The Project involves relatively minor effects on stream environments. Construction
sediment effects in the freshwater receiving environments are likely to be minor.
Stormwater will be treated prior to discharge to the CMA, resulting in a net reduction in
contaminants entering Mangere Inlet. Stormwater discharges into streams will
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therefore be largely avoided. Only two new stream discharge points are proposed, and
the adverse effects of these will be negligible. Effects of streamworks will be offset by
stream rehabilitation at suitable nearby sites, which will exceed the amount calculated
required to provide “no net loss of stream ecological functions” and therefore deliver an
overall ecological benefit.
11.2

In my opinion the proposed measures to avoid, remedy or mitigate adverse effects and
offset residual effects on stream environments are appropriate and are likely to result in
a net positive environmental outcome.

Edward Sides
12 April 2017
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ATTACHMENT A: FRESHWATER SURVEY SITES – FISH RECORDS
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Evidence of Edward Sides. Attachment B. Stream Photographs.

Plate 1. Miami Stream

Plate 2. Clemow Stream

Plate 3. Anns Creek

Plate 4. Hamlins Hill East

Plate 5. Southdown Stream

Plate 6. Otahuhu Portage
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