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STATEMENT OF EVIDENCE OF DAVID WILLIAM HUGHES
FOR THE NEW ZEALAND TRANSPORT AGENCY

1

Qualifications and experience

1.1

My full name is David William Hughes.

1.2

I am an Associate Civil Engineer employed by Aurecon NZ Ltd, where I
have worked for the past six years. Prior to that, I was employed by Arup
in London, UK, where I worked as a senior civil design engineer for four
years in the Civil Infrastructure Group.

1.3

I specialise in stormwater design and have fulfilled the role of the Principal
Technical Advisor and stormwater drainage / hydrology design lead on a
number of major transport projects.

1.4

I am a member of the Institute of Professional Engineers New Zealand
and I am a Chartered Professional Engineer.

1.5

Recent projects that I have been involved with that demonstrate my
expertise in the assessment of effects and design of stormwater
management systems for New Zealand Transport Agency (‘Transport
Agency’) projects include:
a

State Highway 1 (‘SH1’) Puhoi to Warkworth, where I was the
stormwater and hydrology design lead. My responsibilities involved
managing and delivering the stormwater design for the Northlink
Tender Design. This work included overseeing the design of major
cross culverts and flood relief structures, stormwater management
devices, and a considerable length of road network drainage and
swale systems. I was also responsible for overseeing the
comprehensive hydrological catchment modelling and flood risk
assessments undertaken for the design.

b

State Highway 16 (‘SH16’) Lincoln to Westgate, where I was the
stormwater and hydrology design lead for the Transport Agency. I
was responsible for the detailed drainage design and flood risk
assessment for the project, which included developing the technical
inputs required to obtain the discharge consents.

c

SH1 Southern Corridor Improvements, where I was the stormwater
and hydrology design lead for the Transport Agency. My
responsibilities included the management and delivery of the road
network drainage systems, cross culverts and the assessment of
effects and options assessment for providing treatment and
attenuation of stormwater runoff. I also led the consultation and
planning process with Auckland Council (‘AC’), iwi, and local
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community groups for stormwater drainage related matters on the
project.
d

SH16 St Lukes, where I was the lead stormwater engineer for the
Transport Agency. My responsibilities included the detailed design of
the road network drainage system, stormwater management devices,
and coordination of the design with AC, Auckland Transport (‘AT’), iwi
and the Auckland Motorway Alliance.

1.6

I am currently involved in the SH1 Christchurch Northern Corridor project
for the Transport Agency, where I am the stormwater and hydrology
design lead. My responsibilities include managing and delivering the
detailed stormwater design which includes a considerable length of road
network drainage, major cross culverts and stormwater management
systems, and complex hydrological catchment modelling and flood risk
assessments in consultation with Christchurch City Council.

1.7

My evidence is given on behalf of the Transport Agency in relation to the
resource consent applications and notices of requirement lodged with the
Environmental Protection Authority (‘EPA’) on 14 December 2016 in
relation to the Northern Corridor Improvements project (‘Project’).

2

Involvement with the Project

2.1

I am familiar with the area that the Project covers. I have been involved in
the development of the stormwater management design since March
2016 and have been extensively involved in consultation with key
stakeholders such as AC, AT, Watercare Services Limited (‘Watercare’)
and iwi. I have had primary responsibility for the proposed drainage
design, which includes the design of the proposed State highway network
drainage and stormwater management systems, and the detailed flood
risk assessments undertaken for the Project.

2.2

I am one of the authors of the Assessment of Stormwater Management
(Technical Report 11, 12 December 2016) that formed part of the
Assessment of Environmental Effects (‘AEE’) lodged in support of the
Project. The other authors are my colleagues Matthew Yu and Tallulah
Kaegi of Aurecon. Matthew and Tallulah wrote the majority of the report
based on the findings of the assessment, but I was responsible for
developing the assessment, design methodology and the conclusions
reached from the assessment. I also reviewed the entire final report and I
agree with all findings presented in the report.

2.3

Tallulah Kaegi carried out with the hydrological and hydraulic modelling,
and flood risk assessment for the Project under my supervision and
direction, using models supplied from AC in April 2016. She holds a
Bachelor of Engineering degree in Environmental Engineering in 2006
from the University of Queensland, and has a total of nine years of

4

experience working in hydrological and hydraulic modelling in Australia
and New Zealand.
3

Code of conduct

3.1

I have read and am familiar with the Code of Conduct for Expert
Witnesses in the current Environment Court Practice Note (2014), have
complied with it in the preparation of this evidence, and will follow the
Code when presenting evidence to the Board. I also confirm that the
matters addressed in this statement of evidence are within my area of
expertise, except where I rely on the opinion or evidence of other
witnesses. I have not omitted to consider material facts known to me that
might alter or detract from the opinions I express.

4

Scope of evidence

4.1

This evidence addresses the following matters:
a

A summary of my evidence;

b

The assessment methodology;

c

The existing environment;

d

The stormwater management design approach;

e

The proposed stormwater management design;

f

The flood risk management;

g

Stormwater quality management;

h

The conditions of consent;

i

Comments on submissions lodged in relation to the Project;

j

Response to section 149G(3) key issues report; and

k

Conclusions.

4.2

Mr Seyb’s evidence covers the impacts of the stormwater water
discharges on water quality in the receiving environment.

4.3

In preparing this evidence, I have reviewed the following evidence:
a

Mr Glucina, Transport Agency;

b

Mr Moore, Project Design;

c

Mr Hale, Construction;
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d

Ms Barnett, Freshwater Ecology;

e

Mr Seyb, Water Quality;

f

Mr Ridley, Earthworks;

g

Mr Schofield, Alternatives;

h

Mr Burn, Planning; and

i

Mr McGahan, Planning.

5

Executive summary

5.1

My evidence covers the design for the proposed stormwater management
system, the level of treatment that will be achieved, and an assessment of
the potential effects of stormwater on flooding during the operational
stage of the project.

5.2

The design of the stormwater system for the Project is in accordance with
the Transport Agency, AC and AT’s current Code of Practice for
stormwater design, and avoids, remedies or mitigates adverse
environmental effects using a Best Practicable Option (‘BPO’) approach.

5.3

The stormwater management design has been developed taking into
account the Auckland Unitary Plan, Operative in Part (15 November 2016)
(‘AUP’) requirements and in accordance with AC’s Design Guidelines
TR2013/0351 and TP10.2 The assessment methodology that I used
included site visits, topographical surveys, and information provided by
AC. The proposed stormwater design provides for:

5.4

a

Six new wetlands;

b

Two new dry ponds;

c

Retain and modify three existing wet ponds;

d

Two new treatment swales;

e

Two new treatment proprietary devices; and

f

Two new ponds.

The stormwater quality impacts are mitigated by providing treatment for
stormwater runoff from 99% of the existing and new High Use Roads
(‘HURs’) within the Project area using wetlands, ponds, swales and
proprietary devices, at the standard required by TP10. This is large

TR2013/035 Auckland Unitary Plan stormwater management provisions: Technical basis of contaminant and volume management
requirements, Auckland Council, August 2013.
2 TP10 Guidelines for Stormwater Treatment Devices, Auckland Regional Council, 2003.
1
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improvement on the existing situation, where currently only 52% of
discharge within the Project area meet this standard. In my opinion, the
proposed stormwater treatment design for the Project appropriately
mitigates stormwater quality effects associated with the increased
discharge from HURs over the Project.
5.5

The stormwater erosion impacts are appropriately mitigated by providing
detention of all stormwater runoff from SH1 and State Highway 18
(‘SH18’) in accordance with the Stormwater Management Area Flow
(‘SMAF’) requirements in the AUP. Erosion impacts are also minimised by
the provision of rip-rap outfall protection works and rock armouring to new
and existing outfalls.

5.6

The stormwater flooding impacts are mitigated by providing peak flow
attenuation using wetlands and ponds. This has resulted in small (up to
80mm) localised increases in peak flood levels, but has also improved the
existing flooding issues at some locations as discussed in the
Assessment of Stormwater Management.

5.7

Areas most affected by small increases in peak flood levels include
properties adjacent to the Alexandra Stream, directly upstream and
downstream of Upper Harbour Highway (‘UHH’), and at the modified
channel downstream of Existing Outfall Structure OF12. Peak flood levels
are not increased at any buildings which are at risk of above floor
flooding. The Project will not result in flooding for properties which do not
currently flood. Notable areas of improvement include reduction of total
stormwater overflow volumes into Watercare’s Ponds, and reduction of
peak flood levels in Meadowood Reserve. It is my opinion that the
proposed stormwater management measures is the BPO for mitigating
the increased stormwater runoff as a result of the Project.

5.8

In my opinion, the proposed consent conditions adequately address and
control the potential effects relating to stormwater quality, erosion and
flooding associated with the Project.

5.9

I have reviewed the relevant submissions and addressed the issues
raised in AC’s Section 149G Key Issues Report. Changes to the resource
consent conditions are proposed to address the concerns raised in the
relevant submissions. Unless stated in my evidence, I confirm that my
assessments and conclusions as set out in the Assessment of Stormwater
Management remain unchanged.

7
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Assessment methodology

Statutory framework and guidelines
6.1

The stormwater management design has been developed taking into
account the AUP requirements and in accordance with AC’s design
guidelines TR2013/035 and TP10.

Methodology
6.2

As set out in Section 2.2 and Appendix C1 of the Stormwater
Management Report, a wide variety of information was reviewed and
used to determine the existing environment including site visits,
topographical survey data and information from AC.

6.3

The existing treatment, detention, peak flow attenuation, and flood effects
have been assessed as follows:
a

Topographical survey, historic project drawings and AC LiDAR data
were used to determine the percentage of all existing HURs within the
Project area that are currently treated to 75% Total Suspended Solids
(‘TSS’) removal over a long-term average basis in accordance with
TP10.

b

The existing detention volumes of the stormwater management ponds
within the Project area were determined using HEC-HMS3 for each
existing pond. The source information is based on existing records,
aerial photography and topographical survey. These volumes have
been used to determine the replacement volume required where
existing ponds are proposed to be removed.

c

Existing peak flow rates within the Project area for the 2-year, 10-year
and 100-year ARI events were determined using HEC-HMS at each
discharge point.4 The source information is based on existing records,
aerial photography and topographical survey. These peak flow rates
have been used in the design of the stormwater management devices
proposed for the Project.

d

To quantify the existing flood hazards within the Project area,
computational hydraulic models (MIKE FLOOD and MIKE URBAN)
and associated model build and system performance reports provided
by AC for the Oteha Valley and Lucas Creek catchments were
obtained and reviewed. The AC reports identified the flood hazards in

HEC-HMS v4.0 (the Hydrologic Modelling System used to simulate and assess hydrologic and hydraulic processes), U.S. Army Corps
of Engineers, December 2013.
4 The discharge points assessed include Lucas Creek; discharge to Albany Lakes Reserve; Oteha Stream; modified watercourse north
of Watercare Pond 1; artificial watercourse south of Watercare Pond 1; and Alexandra Stream.
3

8

the catchments including the properties at risk of flooding, and the
overland flow paths within and adjacent to the Project area.
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e

The flood model was updated to reflect the extent of existing
development within the Project area.

f

The flood model was also updated to reflect the existing development
and maximum probable development (‘MPD’) based on the AUP.
Rainfall intensities, taking into account climate change in accordance
with AC’s Stormwater Code of Practice,5 have been extrapolated
linearly to the expected completion year of 2121.

g

The existing development scenario has been used for quantifying the
post-development flooding effects of the Project. The MPD scenario
has been used for the analysis of cross culverts to determine the
likely flood levels and resilience of the motorway to flooding in the
future MPD scenario.

h

The same computational hydraulic models utilised for the examination
of existing flood hazards were then adapted and modified to
incorporate the environment post construction of the Project. The
effects of the Project on flood hazards were initially assessed for a ‘no
mitigation’ scenario, and then the approach in accordance with TP10
was used to determine suitable mitigation measures to minimise the
effects using a BPO approach. In some locations which were
particularly flood sensitive, a trial and error approach was used to
determine suitable mitigation measures to minimise the flood effects.

i

The modified models with the recommended mitigation measures
incorporated were subsequently used to determine a final evaluation
of the effects on flood inundation caused by the Project. The
magnitude of peak flood levels and hydrographs were compared
between the existing and post-development situations to determine
the incremental effects of the Project relative to the existing situation.
The comparison was undertaken for the 2-year ARI, 10-year ARI and
100-year design storm events, and included provisions for climate
change to 2121.

Existing environment

Existing stormwater catchments:
7.1

The Project falls within the Oteha Valley and Lucas Creek stormwater
catchments.

7.2

The catchment area of Oteha Valley is approximately 1,310ha to the
confluence of Lucas Creek, approximately 4km downstream of SH1.

5

Code of Practice for Land Development and Subdivision Chapter 4 – Stormwater (Version 2.0), Auckland Council, November 2015.
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Oteha Valley includes Oteha Stream and its major tributary, Alexandra
Stream (contributing catchment area of 270ha). The Oteha Valley
catchment contains Watercare’s Ponds 1 and 2 (part of the Rosedale
Wastewater Treatment Plant (‘RWWTP’)), the Massey University Campus
and the Rosedale Closed Landfill. The catchment contains large areas of
both residential and commercial / industrial land uses, and AC records
indicate that a large portion of the upstream catchment is a piped network.
7.3

Watercare’s RWWTP is located approximately in the middle of the Oteha
Valley catchment. The hydrological models provided from AC indicate that
in the 10-year ARI event and greater, stormwater runoff from AC
catchments overflow into Watercare’s Pond 1 and Pond 2 from
overtopping of an existing channel along the southern extents of Pond 1
and Pond 2. The overflow of stormwater to Watercare’s ponds is due to
an existing 1200mm diameter pipe that crosses SH1 downstream of the
ponds that acts as a restriction to limit stormwater discharges
downstream.

7.4

The area of the Lucas Creek catchment is approximately 625ha to the
confluence with Oteha Stream, approximately 2.5km downstream of SH1.
The upstream catchment land use is mostly residential, and downstream
of the SH1 crossing the catchment is a mix of countryside living, large lot
residential, residential, commercial and other uses (and also contains the
Massey University Campus and the Albany Bus Station).

Existing stormwater management devices
7.5

The diagram in Annexure A of my evidence shows the layout of existing
stormwater management devices within the Project area. Existing
stormwater management devices within the Project area include:
a

Six Transport Agency stormwater management devices located on
SH1 between the Greville Road interchange and the northern extents
of the Project at Oteha Valley Road;6

b

Two Transport Agency proprietary stormwater treatment devices
(Stormwater360 StormFilters) and an underground detention tank that
provides treatment and detention of stormwater runoff from SH1
between Greville Road Interchange and Constellation Drive;

c

Existing Transport Agency drainage channels that provide informal
treatment7 of stormwater runoff from the State highway; and

Alpurt A1 Pond 30-35, located on SH1 between the Greville Road interchange and the northern extents of the Project at Oteha Valley
Road.
7 These channels have not been designed in accordance with TP10, but provide some pre-treatment of stormwater prior to discharge to
existing ponds.
6
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d

Three AC stormwater ponds which provide treatment, detention and
attenuation for stormwater from the surrounding urban catchment.8

7.6

Watercare’s Pond 1 and Pond 2 were originally constructed for the
purpose of wastewater treatment ponds. Watercare has confirmed that
Pond 1 is required for treatment of wastewater, but Pond 2 does is part of
the RWWTP treatment operation (is a conveyance pond only). During 10year ARI storm events and greater, the two ponds currently experience
stormwater overflow from the existing channels along the southern
extents of the Ponds. The Ponds discharge to the coast via the Rosedale
outfall which is located at the eastern end of Pond 2.

7.7

52% of the existing motorway HURs within the Project area are currently
being treated to 75% TSS removal over a long-term average basis in
accordance with TP10. There is no existing treatment, detention or
attenuation for stormwater runoff from SH18.

7.8

The existing treatment devices either discharge to existing outfalls or AC’s
stormwater network as shown in the diagram in Annexure A.
Existing flood risk

7.9

7.10

AC9 and the former North Shore City Council10 have identified the existing
flood risk to properties in the Oteha Valley and Lucas Catchment:
a

597 properties within the Oteha Valley catchment (mainly located
along the Oteha Stream) are predicted to be subject to either
nuisance flooding or floor flooding during the 100-year ARI MPD
storm event. Of these, a total of six residential and four business
floors are predicted to be inundated, and 17 residential and two
business floors are within 500mm of the predicted peak 100-year ARI
flood level. No buildings were identified within the Alexandra Stream
100-year ARI floodplain.

b

Four buildings within the Lucas Creek catchment are within the
extents of the predicted 100-year ARI MPD floodplain. None of the
building floor levels are predicted to be inundated and all are above
500mm of the predicted 100-year ARI MPD peak flood levels.

Five areas of existing flood risks to the State highway or local roads
adjacent to, or crossing the State highway have been identified:
a

SH1 Oteha Valley Road interchange – flooding on the local road
under the State highway;

Moro Pond, ARC Refuse Pond and Constellation Pond.
Oteha Valley Catchment Stormwater Modelling – Model Build and System Performance Report, Auckland Council, July 2013.
10 Lucas Creek Catchment Stormwater Modelling – Model Build and System Performance Report, North Shore City Council, September
2009.
8
9
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b

SH1 Greville Road interchange – flooding on the local road the under
the State highway;

c

SH1 Rosedale Road – floodplain adjacent to the State highway;

d

SH18 – Caribbean Drive intersection; and

e

SH18 – major overland flow path parallel to eastbound carriageway.

8

Stormwater management design approach

8.1

The design of the stormwater system for the Project is in accordance with
the Transport Agency, AC’s and AT’s current Code of Practice for
stormwater design, and avoids, remedies or mitigates adverse
environmental effects using a BPO approach. The wetlands, ponds,
proprietary treatment devices and swales have been designed to provide:
a

Treatment of stormwater runoff from all new and existing HUR areas
on SH1 and SH18 for 75% TSS removal on a long-term average
basis in accordance with TP10;

b

Detention of all stormwater runoff from SH1 and SH18 in accordance
with the SMAF requirements in the AUP;

c

Peak flow attenuation of all stormwater runoff from SH1 and SH18 to
pre-development peak flow rates in accordance with AUP
requirements to minimise flood risks to other properties and buildings;
and

d

Mitigation of adverse flooding impacts on the receiving environment
upstream and downstream in the wider catchment as a result of the
Project.

8.2

The BPO approach was used to determine the most appropriate
stormwater management devices from TP10 and the Transport Agency’s
Stormwater Treatment Standard11 and the most suitable location for the
selected devices. Factors affecting the selection of device type include
treatment, detention and attenuation performance appropriate to
motorway use, required footprint of device, long-term maintenance
considerations and hydraulic performance. A comprehensive assessment
and discussion of the BPO and alternatives is provided in the Assessment
of Stormwater Management.

8.3

The busway is not defined as a HUR under the AUP due to lower vehicle
numbers. As such, no treatment of stormwater runoff from the busway is
proposed.

11

Stormwater Treatment Standard for State Highway Infrastructure, NZ Transport Agency, May 2010.
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8.4

The stormwater network drainage for collection and conveyance of runoff
from the Project area has been designed to convey the 100-year ARI
events without overflowing onto adjacent properties. Where the primary
drainage network is not able to convey the 100-year ARI event, dedicated
secondary flows paths have been provided to ensure overland flow does
not discharge uncontrollably from the Project area.

8.5

Where existing ponds are proposed to be removed, replacement devices
have been designed to provide the equivalent treatment and detention
volumes.

8.6

Peak flow attenuation has been provided for all State highway subcatchments to minimise the effects of flooding downstream.12

8.7

The following aspects were considered in the design approach for
replacing existing ponds controlled by AC within Watercare’s RWWTP:
a

Minimise upstream and downstream peak flood level impacts;

b

Take into account future upgrade plans for the RWWTP;

c

Reduce the total volume of overflow from the upstream AC
stormwater network into Watercare’s Ponds 1 and 2; and

d

Reduce overflow volume from the upstream AC stormwater network
into Watercare’s Pond 1.

8.8

The design approach for assessing existing culvert capacity has been
undertaken using the MPD scenario to account for future growth in the
catchment (based on the AUP zoning maps). Proposed culvert extensions
and upgrades have been incorporated into the post-development models,
however no condition assessment of the culverts has been carried out.13
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Proposed stormwater management design

9.1

The proposed stormwater management system design is based on the
management of all stormwater runoff as one combined network.
Annexure B contains layout plans of the proposed stormwater design.

9.2

The proposed stormwater management design provides for the following:
a

Six new wetlands;

b

Two new dry ponds;

In sub-catchments where downstream properties are at risk of flooding, peak flow attenuation for events up to the 10-year ARI storm
event has been provided. In sub-catchments where downstream buildings are at risk of flooding, peak flow attenuation for events up to
the 100-year ARI has been provided.
13 If it is found during detailed design that existing culverts proposed to be retained are defective or in poor condition, they will be
replaced with a culvert of similar size, shape and level to mitigate impacts on the upstream and downstream environment, and
serviceability of the State highway.
12
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c

Three existing wet ponds to be retained and modified;

d

Two new treatment swales;

e

Two new proprietary treatment devices; and

f

Two new ponds to be controlled and maintained by AC.

9.3

Further details relating to each component of the stormwater
management system are provided in the AEE.14

9.4

Treatment of stormwater runoff is provided using a combination of
wetlands, ponds, swales and proprietary treatment devices. Stormwater
treatment devices have been designed to provide 75% TSS removal on a
long-term average basis in accordance with TP10.

9.5

Detention of stormwater runoff is provided using a combination of
wetlands and ponds. Peak flow attenuation of stormwater runoff is
provided using a combination of wetlands and ponds.

9.6

It is proposed that three existing ponds controlled by AC will be removed,
and replaced by two new ponds.15 The new ponds will result in
significantly reduced total overflow to the Watercare’s ponds (particularly
Pond 1).

9.7

Erosion protection for new outfalls and existing outfalls to be upgraded
are provided by way of rip-rap aprons and rip-rap basins, designed in
accordance with HEC-14.16

10

Flood risk management

10.1

There is an overall increase in the volume of stormwater runoff generated
during rainfall events in the Oteha and Lucas Creek catchments due to
the increase in impervious area and reconfiguration of the existing State
highway drainage system associated with the Project. The increased
runoff could potentially result in adverse flooding effects if not mitigated.
The Project provides wetlands and ponds for peak flow attenuation to
mitigate the risk of flooding caused by the increase of stormwater runoff
generated by the Project. The flood assessment undertaken, and the
impacts and mitigation measures associated with the Project are
described below.

10.2

Peak flow attenuation is provided within the proposed stormwater
management design for discharges to Oteha Stream (events up to the
100-year ARI storm event) and to Alexandra Stream and Lucas Creek

AEE at section 5.7.2, pages 77-79.
A 8,500m3 offline high-level dry pond (Constellation Pond), and a 1,800m3 online water quality device for treatment (ARC Refuse
Pond).
16 Hydraulic Engineering Circular No. 14, Third Edition – Hydraulic Design of Energy Dissipaters for Culverts and Channels, U.S.
Department of Transportation Federal Highway Administration, October 2012.
14
15

14

(events up to the 10-year ARI storm event), to mitigate the potential
increase in peak flood levels. The resulting impacts are:
a

A reduction in peak flood levels in the northwest corner of
Meadowood Reserve;

b

Up to 80mm increase in peak flood levels for the 100 year ARI storm
event in the Alexandra Stream downstream of the UHH crossing. The
increases do not extend beyond the Paul Matthews Road Bridge; and

c

Up to 70mm increase in peak flood levels for the 100 year ARI storm
event in Alexandra Stream immediately upstream of UHH crossing.
The increases do not extend beyond the Barbados Drive Bridge.

10.3

The resulting impact on the hydrological regime is an increase in peak
discharges downstream of the proposed Moro Wetland, at the outfall to
the modified channel (OF12 as referenced in the Assessment of
Stormwater Management). Site inspections of this location during the
design has identified existing erosion of the outer bend of the channel,
adjacent to the stormwater outfall. Increased erosion potentially caused
by increased flow rates and velocities at this outfall will be mitigated by
rock armouring and lining to the channel banks immediately downstream
of the outfall, as agreed with AC.

10.4

The impacts of the Project in relation to stormwater overflows into the
RWWTP Ponds are:

10.5

a

No change in the 2 year ARI storm event;

b

A decrease in stormwater overflow volumes into Pond 1 in the 10 and
100-year ARI storm events (a 51% and 21% reduction respectively);

c

An increase in stormwater overflow volumes into Pond 2 in the 10
and 100-year ARI storm events (a 58% and 13% increase
respectively); and

d

A reduction in total stormwater overflows into the RWWTP Ponds in
the 10 and 100 year ARI storm events (reduction of 18% and 3%
respectively).

The impact of the Project on overland flow paths and upstream headwater
levels at cross drainage infrastructure include a 60mm increase in the 100
year ARI event peak water level within the Alexandra shared-use path
underpass.17 The increase in flooding has a less than minor impact on the
existing usability of the underpass during extreme flood events, as it is

The increase in flooding only slightly exacerbates the existing usability of the underpass during extreme flood events, as it is already
significantly under water in the pre-development case (i.e. the underpass is already flooded up to 2.4m in the 100 year ARI storm event).
17
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already significantly in flood, in the pre-development case (i.e. the
underpass is already flooded up to 2.4m in the 100 year ARI storm event).
10.6

In summary, it is my opinion that the proposed stormwater management
measures is the BPO for mitigating the increased stormwater runoff as a
result of the Project. The proposed measures adequately minimise the
potential erosion and flood impacts of the Project to the greatest extent
possible through detention and attenuation of stormwater runoff. This has
resulted in insignificant increases in flood levels at some locations, but
has also significantly improved the existing flooding issues at a number of
locations as discussed in the Assessment of Stormwater Management.
Further, the Project will not create flooding on any of those properties that
do not flood presently.

11

Stormwater quality management

11.1

Impervious areas classified as HUR in the AUP will increase by
approximately 8.3ha as a result of the Project. The proposed design
provides treatment for stormwater runoff from 99% of the existing and new
HURs within the Project area, at the standard required by TP1018. This is
a large improvement on the existing situation, where currently only 52% of
discharges within the Project area meet this standard. The proposed
design also improves existing treatment performance through upgrade of
existing stormwater management devices, and provides treatment of
existing HURs that currently have no dedicated treatment facility. In my
opinion, the proposed stormwater treatment design for the Project
appropriately mitigates stormwater quality effects associated with the
increased discharge from HURs over the Project.

11.2

The existing ARC Refuse Pond controlled by AC is proposed to be
replaced by a new pond with equivalent permanent water volume for
treatment. The new replacement pond addresses the short-circuiting
issue (pond outlet adjacent to inlet) in the existing pond and therefore
improves the treatment performance of the system. The location and
shape of the new ARC Refuse Pond is based on reducing encroachment
on Watercare’s future upgrade plans for the RWWTP, improving access to
the pond, and providing the ability for AC to upgrade the pond in the
future, as agreed in principal with Watercare.

11.3

The existing Constellation Pond controlled by AC is proposed to be
replaced by a new pond, located approximately 50m northwest of the
existing pond. There is no dedicated treatment currently provided by the
existing Constellation Pond, and it is not proposed to provide any new
treatment functionality in the proposed, relocated Constellation Pond.

18

The standard is 75 % TSS removal. See TP10 Guidelines for Stormwater Treatment Deices, Auckland Regional Council, 2003.
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11.4

Mr Seyb’s evidence contains a full description of the impact of the
stormwater discharges on water quality of the receiving environment.19

12

Conditions of consent

12.1

The comments below refer to the amended conditions of consent
attached as Annexure 1 of Mr McGahan’s evidence.

12.2

Condition SW.2 provides the stormwater treatment, detention and
attenuation performance standards to be achieved by the Project. These
devices are required to be constructed in accordance with the Stormwater
Layout Plans included in Section 5 of Volume 5 Scheme Plans and
Drawings of the AEE, TP10 and TR2013/035.

12.3

Under condition SW.8, the detailed stormwater management designs
(including drawings and calculations for all stormwater structures) are
required to be certified by Council prior to installation. This process
ensures that the design meets the requirements of condition SW.2.

12.4

The upstream and downstream flooding impacts of the Project are
controlled through conditions SW.4 to SW.6. SW.4 restricts the increase
of peak flood levels as a result of the Project to 50mm. In my experience
on other projects in the Auckland region, and based on consultation with
AC throughout the design process, a 50mm flood increase is negligible in
situations like this where flows are mostly well contained within existing
channels, and 50mm is typically within the accuracy limitations of flood
modelling.

12.5

Further requirements contained in the conditions include:
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a

A requirement to ensure that existing stormwater management
devices remain operational, are able to be accessed and are
protected during construction until the commencement of the
operation of the new stormwater management system (condition
SW.7);

b

A requirement to submit planting plans to AC for certification for all
planted stormwater management devices (condition SW.13);

c

Processes requiring certification of the as built plans and validation
reports for the stormwater management devices (conditions SW.16 –
SW.18); and

d

The certification by AC of a Stormwater Operation and Maintenance
Plan and implementation of that plan (conditions SW.19 – SW.21).

Section 10 of Mr Seyb’s evidence in chief.

17

13

Response to submissions

13.1

I have been provided with copies of the submissions. Relevant to my area
of expertise, I address the following issues raised by the submitters:
a

In its submission, AC (Submission 126345) requests relating to
various aspects of stormwater management;

b

Flooding issues raised by Meadowood Community Crèche
(Submission 126233) at 55 Meadowood Drive;

c

Flooding issues raised by Waste Management NZ Ltd (Submission
126271) at 117 - 123 Rosedale Road; and

d

Surface water and culvert overflow issues raised by National Mini
Storage Ltd (Submission 126165) at 6 Miro Place.

Auckland Council
Flooding
13.2

At page 35, AC requests the inclusion of works to reduce the impact of
existing flood areas to provide offset mitigation for adverse effects. In
response, as summarised in the conclusion section of the Assessment of
Stormwater Management,20 the proposed stormwater quantity
management reduces flood levels in a number of areas and minimises the
flood level increases as a result of the Project as far as practicable.
Examples of where flood levels are reduced include Meadowood Reserve
and 117/123 Rosedale Road.

13.3

As outlined above, there are insignificant increases in flood levels at some
locations. These increases need to also be seen in the context of the
significant improvements to existing flooding issues in number of
locations, and the fact that no further properties will become flooded as a
result of the Project. In my opinion, the proposed stormwater
management devices adequately mitigates flood effects and therefore no
further offset mitigation is required.
Constellation Pond

13.4

AC’s submission also requests the inclusion of a new condition relating to
the Constellation Pond.21 The wording of the submission is unclear but
through subsequent discussions with AC it has become apparent that
AC’s concern was that the design of the replacement Constellation Pond
may not provide the same upgrade capacity as the existing pond.
Unfortunately, at the time of lodgement only limited flood modelling results

Page 90, Assessment of stormwater management
Pages page 37 and matter 8.1.3 in Table 8.1. The Constellation Pond is also raised as an issue in matter 8.1.11 in Table 8.1. That part
of the submission suggests that AC currently has plans to upgrade the pond. No such plans have been provided.
20
21
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were provided from AC to confirm the future upgrade capacity of the
existing pond and associated effects on the downstream environment.
The Project Team has now undertaken some of that modelling itself in
consultation with AC, to test the benefits and impacts of providing
additional storage within the Constellation Pond. The preliminary results
indicate that an upgrade to the existing Constellation Pond along the lines
envisaged by AC would result in a very similar reduction in overflow
volumes to Watercare’s Ponds and downstream peak flow / flood levels,
to those achieved in the lodged design. AC have been provided the
results from the additional options analysis undertaken by the Project
Team, and I understand that these results are being used in discussions
with Watercare on future upgrade potential of AC assets within the
RWWTP, which is ongoing and outside of the Project.
Stormwater quality at Lucas Creek
13.5

AC seeks the amendment of the Urban Design Landscape Framework
(‘UDLF’) to clarify that no water quality enhancements are made at Lucas
Creek.22 As outlined by Mr Bray,23 this amendment has been made to the
UDLF. No further water quality treatment is required in this area because
the stormwater discharges are already treated to TP10 standards in this
location.
Construction in accordance with TP10 and TR2013/035

13.6

AC seeks a condition requiring stormwater treatment devices to be
designed and constructed in accordance with the AUP requirements,
TP10 and TR2013/035. Proposed Condition SW.2 has been updated to
clarify that stormwater treatment devices are to be designed and
constructed in accordance with TP10 (as per E9 of the AUP) and
TR2013/035.
Flooding at Greville Road

13.7

AC also seeks the inclusion of mitigation measures as part of the Project
to manage the risk of road flooding at the Greville Road underpass.24 In
response, I note that the flood issue at Greville Road is an existing issue
that is primarily caused by an undersized drainage system on Greville
Road.

13.8

The Project design has been coordinated with AT and has successfully
ensured that flooding is not exacerbated in this area by keeping
earthworks and structures outside of the existing floodplain. In addition, a
Project-wide 50mm limit to flood level increases is included in condition
SW.4, which will ensure that flooding is not increased to any appreciable

Page 37 and matter 8.1.4 in Table 8.1.
Paragraph 14.26(a) of Mr Bray’s evidence in chief.
24 Pages 38-39 and matter 8.1.7 in Table 8.1.
22
23
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extent. Therefore, the existing flood risk at Greville Road is adequately
addressed and no mitigation measures are required. The Project does not
preclude future upgrade or improvement of the Greville Road drainage
system should AT and/or AC wish to carry out that work.
13.9

AC also requests the consideration should be taken into account if works
are proposed to mitigate Greville Road flooding:25
a

The western slope stability of the Rosedale Landfill is within the
accepted factors of safety due to inundation of the toe;

b

The leachate, gas management and monitoring systems are
protected from inundation and infiltration;

c

The road is protected from the stormwater network channel and inlet
structures overflows; and

d

Any overflows from the stormwater network to the stormwater pond
no. 7 are directed via engineered structures.

13.10 As no works are proposed to modify the existing floodplain and overland
flow paths at Greville Road, assets within the Rosedale Closed Landfill
will not be affected. As noted above, the Project does not preclude future
improvement and upgrade of the Greville Road drainage system if so
desired by AT and AC.
Flooding downstream of OF12
13.11 AC requests the assessment of the impacts of the Project on the
frequency, duration and magnitude of flows on the downstream channel
and properties with existing flood risks downstream of OF12.26 As set out
in Section 5.3.3 of the Assessment of Stormwater Management, there will
be an expected increase in flood levels of up to 70mm in the channel
downstream of OF12 in the 10 year ARI event.27 There is also a maximum
increase of 70mm in the channel for any event up to the 100-year ARI
event. The 100-year ARI event flows are fully contained entirely within the
existing open channel in both the pre- and post-development scenarios,
and is well below finished floor levels of adjacent properties.
13.12 Therefore, the effect of the small increase in peak flood level in any event
up to the 100-year ARI event at these properties is considered to be
insignificant.
13.13 Additional flood modelling for different frequency events for the pre- and
post-development scenarios has been undertaken. The results have been
provided to, and discussed with, AC and are presented in Annexure C of
Matter 8.1.7 in Table 8.1.
Page 39 and matter 8.1.8 in Table 8.1.
27 Page 40 of the Assessment of Stormwater Management.
25
26
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my evidence. The addition of a consent condition limiting flow magnitude
and velocity increases at this location is proposed, in response to AC’s
concerns. The revised condition SW.5 is set out in Annexure A of Mr
McGahan’s evidence.
Operation of the Pond 1 spillway
13.14 AC suggests that flows from OF12 should not be increased until the future
operation of the Pond 1 spillway is better understood, and that attenuation
should be provided to maintain pre-development flow rates.28
13.15 I have sought further clarification from AC regarding this issue. AC
understands that Watercare has a current consent to discharge flows in
excess of a 50-year ARI event from the Pond 1 spillway, and this should
be taken into consideration for any assessment of discharge downstream
of OF12. We have requested a copy of this consent and the supporting
information from both AC and Watercare, but neither have been able to
locate it or provide relevant operational details.
13.16 AC is concerned that the future Pond 1 spillway overflows coincides with
the increased peak flows discharging from the Project and the potential
impacts on downstream flooding. In the flood model provided by AC,
Watercare’s Pond 1 spillway does not overtop in events up to the 100year ARI event. With the current information available (without AC or
Watercare having provided the peak flows consented for the spillway), it
has not been possible to carry out the assessment requested to
determine the potential impacts on downstream flooding associated with
the spillway operation. In terms of attenuation, the proposed design has
maximised attenuation volume in the Moro and Constellation Ponds to the
extent practicable (considering spatial constraints imposed by RWWTP
expansion plans), to minimise the post-development peak flow rates at
OF12.
AC’s flood works at Meadowood Reserve
13.17 AC seeks additional consent conditions requiring the Transport Agency to
coordinate its works with AC’s flood mitigation works and culvert upgrade
at Meadowood Reserve.29 I understand the flood mitigation works being
undertaken by AC in the Meadowood Reserve have not been confirmed
and are not mitigation for, or related to, this Project. This is an issue that
can and should be addressed by the AC and Transport Agency outside
the consent conditions and this Project.
Alexandra Creek underpass

28
29

Page 39 and matter 8.1.8 in Table 8.1.
Page 40 and matter 8.1.9 in Table 8.1.
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13.18 AC requests a new condition relating to the flood effects at Alexandra
shared-use path underpass, with respect to the flow magnitude,
frequency, depth and duration of flooding in order to better understand at
which storm event the underpass the risk to users.30 In response,
additional flood modelling for different frequency events for the pre- and
post-development scenarios has been undertaken, and the results have
been provided to AC. The results are also presented in Annexure C of my
evidence.
13.19 In summary, the pre-development flow velocity and depths are already
considered unsafe for pedestrians in the 10-year ARI event and above,
and the Project will result in only minor increases of flow velocity and flow
depth to an already flooded underpass. Conditions SW.5 and SW.6 have
been added to ensure the flow depth, velocity and flood frequency are not
significantly increased at this location.
Access to AC assets
13.20 AC seeks that unrestricted access is provided to stormwater assets
vested in AC.31 In response, I confirm that access to the proposed
relocated Constellation Pond and ARC Refuse Pond will be the same as
the existing scenario - via the existing gravelled access track within the
RWWTP. I also note an additional access point to the Constellation Pond
is proposed from the SH18, Caribbean Drive off-ramp as shown on the
Stormwater Layout Plans included in the AEE.
Overflows into Pond 1
13.21 AC suggests that clarification is required regarding Watercare’s future
intention to further reduce overtopping overflows to Pond 1 or upgrade the
existing 1800mm diameter culvert under SH1 as part of the Project to
convey flows to Pond 2.32 In response, Watercare’s submission does not
raise overflows into Pond 1 as an issue. Watercare is satisfied that the
Project has minimised impacts on the future upgrade plans of the
RWWTP and has considerably reduced overflows into Pond 1 for the 10
and 100-year ARI events. I also note that the Project does not preclude
future collaboration between AC and Watercare on upgrades of proposed
stormwater management devices or interconnected infrastructure to
further reduce overflows into Pond 1.
ARC Refuse Pond upgrading
13.22 AC seeks the amendment of the design of the ARC Refuse Pond so that it
does not limit AC’s ability to undertake planned upgrade works nor result
in significantly increased upgrade costs.33 The new ARC Refuse Pond has
Page 40 and matter 8.1.10 in Table 8.1.
Page 40-41 and matter 8.1.11 in Table 8.1.
32 Page 42 and matter 8.1.13 in Table 8.1.
33 Page 43 and matter 8.1.14 in Table 8.1.
30
31
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been designed to replace the water quality volume provided by the
existing pond. However, AC has now raised concerns that the further
upgrade of the pond in the future (beyond its planned partial upgrade
which was deferred as a result of the Project) would be restricted by
Watercare’s expansion plans. In recent consultation with Watercare and
AC, Watercare have agreed in principal that the location of the proposed
ARC Refuse pond can accommodate a future upgrade of the pond
outside of the Project, without impinging on its future expansion plans,
and the East Coast Bay Link Sewer and Pond Link projects.
Resource Consent Condition Submissions
13.23 AC requests the amendment of proposed condition SW.2 to provide a
clearer link to the stormwater layout plans and Assessment of Stormwater
Management and to specify that stormwater management should be
undertaken in general accordance with the plans and all the information
submitted with the application, including the technical stormwater report.
Assessment of Stormwater Management.34
13.24 As outlined above, I agree that the Stormwater Layout Plans35 should be
referenced in condition SW.2. Condition SW.2 has been amended
accordingly. I do not consider it necessary to reference all the application
documents as I consider that referencing the Stormwater Layout Plans will
provide AC with the certainty it requires to ensure what is shown in the
plans, in terms of layout, form and performance, will be constructed
(unless otherwise modified under condition SW.9). The conditions of
consent will also ensure that the relevant standards are met.
13.25 AC requests that provision is made, in terms of space and configuration,
for Council to carry out stormwater asset upgrade works in the future and
that unrestricted access is provided to stormwater assets.36 I understand
that all future upgrade works (including access arrangements) to Council
assets within the RWWTP site are being worked through with AC and
Watercare outside of the Project.
13.26 As noted in paragraph 13.20 above, access to the proposed ARC Refuse
Pond and Constellation Pond will be the same as the existing scenario via the existing gravelled access track within the RWWTP. I also note that
an additional access point will be provided to the Constellation Pond from
the roundabout on the SH18, Caribbean Drive off-ramp as shown on the
Stormwater Layout Plans included in Section 5 of Volume 5 Scheme
Plans and Drawings of the AEE.

Attachment 4 Item 1.
Stormwater Layout Plans as provided in Appendix A of the Assessment of Stormwater Management and in Volume 5 of the Scheme
Plans and Drawings.
36 Attachment 4 Item 2.
34
35
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13.27 AC also requests that the impact of flow magnitude and frequency of
flooding, in addition to flood levels, is reflected in condition SW.4.37 In
response, I agree that flow magnitude and frequency of flooding at the
Alexandra shared-use path underpass and the modified channel
downstream of OF12 should be included in SW.4. New conditions SW.5
and SW.6 have been added to provide additional flooding controls at the
Alexandra shared-use path underpass, and the modified channel
downstream of OF12.
13.28 AC seeks the amendment of condition SW.8 to state that the purpose of
the certification is to confirm that the final design meets condition SW.2
and identify the specific matters that should be addressed.38 I agree to
these amendments and condition SW.8 has been updated accordingly.
13.29 AC seeks the amendment of condition SW.9 to refer to the final detailed
design and any modifications to be certified by AC.39 I agree that the
design of treatment, detention and attenuation devices should be in
general accordance with the Stormwater Layout Plans. I also agree that
any proposed modifications to the design shown on the Stormwater
Layout Plans should need to be accepted by Council. Conditions SW.2
and SW.9 have been amended accordingly.
13.30 AC seeks the amendment of condition SW.14 to require planting of
swales and wetlands in accordance with relevant AC design guidelines.40 I
agree with this amendment and condition SW.14 has been amended to
require planting of stormwater management devices to be in accordance
with TP10.
13.31 AC seeks the inclusion of a requirement for on-going maintenance of
planting in condition SW.15.41 Condition SW.19(g) requires the
Stormwater Operation and Maintenance Plan to include details of the
programme for inspection and maintenance of stormwater management
device vegetation. This plan must be submitted to the Council for
certification. Therefore, no change to SW.15 is proposed.
13.32 AC seeks an amendment to the conditions to make it clear that all
conditions relating to stormwater management devices apply to both the
Transport Agency and AC assets constructed as part of the Project.42 A
new condition SW.1 has been added to this effect.
13.33 AC seeks that provision is made for future maintenance access to utilities
to a standard at least equivalent to that currently existing.43 As noted in

Attachment 4 Item 3.
Attachment 4 Item 5.
39 Attachment 4 Item 6.
40 Attachment 4 Item 9.
41 Attachment 4 Item 10.
42 Attachment 4 Item 11.
43 Attachment 4 Item 12.
37
38
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paragraph 13.20 above, access to the proposed ARC Refuse Pond and
Constellation Pond will be the same as the existing scenario, via the
existing gravelled access track within the RWWTP. I also note that an
additional access point to the Constellation Pond is proposed from the
SH18, Caribbean Drive off-ramp as shown on the Stormwater Layout
Plans included in the AEE. Any modification to the existing access
facilities within the RWWTP for AC future maintenance requirements
needs to be discussed and agreed Watercare.
13.34 AC seeks the amendment of SW.19 to specify the outcome and purpose
of the Stormwater Operation and Maintenance Plan (i.e. to certify that it
meets the design outcomes specified in SW.2 or certain performance
standards identified in the Assessment of Stormwater Management).44
The purpose of the Stormwater Operation and Maintenance Plan is to
provide details on the on-going maintenance requirements of the
stormwater management system to ensure the system functions in
accordance with the design outcomes specified in SW.2. Conditions
SW.16, SW.17 and SW.18 provide the ability for AC to check and certify
that the as-built stormwater management devices meet the design
outcomes specified in condition SW.2 prior to becoming operational.
13.35 AC seeks the inclusion of an additional clause in condition SW.19 to
require monitoring of flood effects to ensure they are no greater than
those modelled.45 Monitoring of flood effects is not feasible due to the
variable nature of the upstream catchment and lack of historical rainfall
and flood level / flow information to measure against. I have discussed
this issue with AC, and AC has agreed that it would instead be acceptable
to amend condition RV.1 to provide a review condition that specifically
addresses any unanticipated adverse effects on the environment
associated with flood level increases (greater than those permitted in the
stormwater conditions). Condition RV.1 has been amended accordingly,
see Annexure A of Mr McGahan’s evidence.
13.36 AC seeks the amendment of SW.19(h) to require the retention of all
inspections and maintenance records for the stormwater management
system for 3 years following the end of the defects liability period, in the
first instance, and thereafter, for the preceding 3 years.46 I agree that this
amendment is appropriate and condition SW.19(h) has been amended
accordingly.
13.37 AC requests an amendment to the conditions that would require the
consent holder to notify AC in writing at least 10 working days prior to the
start date of the works authorised by the consent and hold a preconstruction site meeting with AC’s Regulatory team.47 I agree with the
Attachment 4 Item 13.
Attachment 4 Item 14.
46 Attachment 4 Item 14.
47 Attachment 4 Item 17.
44
45

25

requirement to notify AC prior to commencement of works and a new
consent condition SW.10 has been added to require such notification. The
requirement to hold a pre-construction meeting with AC prior to the start of
works is covered under condition EW.3.
13.38 Finally, AC also generally seeks the amendment or redrafting of the
conditions to ensure the intended stormwater outcomes are delivered,
including in terms of allocation of responsibility, review and monitoring
opportunities.48 In my opinion, the stormwater conditions, as discussed
with AC and amended above, will ensure the intended stormwater
outcomes are delivered, and the certification and monitoring requirements
are clearly prescribed for the reasons set out in my evidence above.
Meadowood Community Crèche
13.39 Meadowood Community Crèche has expressed concerns about flooding
caused by overland flow from Cabello Place and accumulation of
stormwater in a depression behind SH18.
13.40 In response, the overland flow issues from Cabello Place originate from
outside the Project area, and therefore are not addressed by the Project.
However, an upgrade of the existing culvert under SH18 is proposed as
part of the Project, which will provide relief of accumulation of stormwater
on Caribbean Drive and a reduced level and extent of flooding in the
northwest corner of the Meadowood Community Crèche.
13.41 Flood modelling undertaken for the Project using data provided from AC
indicates that the post-development flood levels in the depression in the
northwest corner of the Meadowood Community Crèche will be reduced in
the 2-year, 10-year and 100-year ARI events. A number of site visits to
Cabello Place have been undertaken during and after recent significant
rainfall events in March and April of this year, which has indicated that
existing flooding problems experienced within the Meadowood
Community Crèche (carpark and adjacent buildings) is the result of
restrictions to existing overland flow paths within the Crèche site itself.
Waste Management NZ Limited
13.42 At paragraph 26 of its submission, Waste Management NZ Limited is
concerned about a perceived increased risk of flooding to the Refuse
Transfer Station at 117/123 Rosedale Road because of the proposed
busway and shared-use path.
13.43 In response, the stormwater runoff from the busway and shared-use path
adjacent to 117/123 Rosedale Road will discharge to Alpurt Pond 35 for
peak flow attenuation to ensure there is no increased flooding at this
location post-construction. The flood modelling undertaken for the Project
48

Attachment 4 Item 18.
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(based on flood models provided by AC) has taken into account the
reduced flood storage within 117/123 Rosedale Road resulting from the
raised busway and shared-use path. The modelling results show a
decrease in post-development flood levels by 40mm and 150mm for the
2-year and 10-year ARI events respectively. Post-development flood
levels for the 100-year ARI event remain unchanged from predevelopment.
National Mini Storage
13.44 National Mini Storage Ltd asserts that since the completion of the
Transport Agency’s UHH to Greville Project, the existing culvert along the
eastern boundary of the National Mini Storage site (6 Miro Place) has
regularly overflowed into their site. They are concerned that the additional
impervious areas from the Project will result in additional stormwater
being channelled through the culvert, thus increasing overflow into their
site.
13.45 The flood modelling undertaken for the Project using data provided by AC
indicates that there is no overtopping of the existing culvert along eastern
boundary of 6 Miro Place (adjacent to the National Mini Storage site).
Therefore, the culvert is adequately sized based on the flood models
provided from AC.
13.46 I have undertaken a number of site visits to this location and in my
opinion, the likely cause of the nuisance flooding is the result of
uncontrolled runoff from the northbound carriageway of SH1 between
Rosedale Road and Greville Road. This will be addressed by the Project
as the detailed design will ensure surface water runoff from the proposed
motorway will be conveyed by the new motorway drainage system for all
events up to the 100-year ARI event, without overflowing onto adjacent
properties. Condition SW.11 ensures that this outcome is achieved.
14

Response to section 149G(3) key issues report

14.1

The Section 149G Key Issues Report discusses stormwater management
and flood risk related issues at paragraphs 30, 60, 64, 77, 78, 124 and
196.

14.2

Paragraph 30 raises a concern that there are no conditions relating to
riparian planting, the methodology, management nor monitoring of the
groundwater take and diversion, discharges to land and water (discharge
permit), and discharge of contaminants to water.

14.3

In response, I am satisfied that the proposed conditions, as amended
following receipt of submissions, provide a robust mechanism for
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managing the potential effects arising from stormwater quality and
flooding. Groundwater is addressed in Mr Hale’s evidence49.
14.4

Paragraph 60 raises a concern that the nature and treatment of
stormwater discharge during the construction phase is unclear. In
response, I note that Mr Ridley covers the nature and treatment of
stormwater discharges from the Project area during the construction
phase in his evidence.50 All stormwater within the Project area will be
diverted into the erosion and sediment control devices during the
construction phase of the Project as described in his evidence.

14.5

To ensure continued functionality of the existing ARC Refuse Pond and
Constellation Pond during construction, a new condition SW.7 has been
included to ensure that existing Council stormwater management devices
that are to be removed as part of the Project remain operational until such
time that the new stormwater management system becomes operational.

14.6

Paragraph 64 requests that consideration is given to the creation or
increase of risks to people, property and infrastructure resulting from
natural hazards as a result of the Project. It is not clear what natural
hazards are being referred to here but I consider that my assessment has
covered the risks to people, property and infrastructure resulting from
flooding in relation to the requirements of the AUP.

14.7

Paragraph 77 states that Table 40 referenced in the AEE, which lists
properties with flood level increases, is missing from the application
documentation. The reference to Table 40 in the AEE is an error and the
references should be to Table 11 and Table 14 in the Assessment of
Stormwater Management. Both Tables 11 and 14 were also included in
the AEE.

14.8

Paragraph 78 suggests to the Board that a peer review of the ‘proposed
stormwater methods’ by an expert could be requested. While I appreciate
that the decision of whether to commission a peer review is a question for
the Board, I note that I do not consider that additional peer review of the
stormwater design is required. The lodged design has been carried out in
accordance with relevant standards and AC guidance documentation, and
all design calculations have been provided in the appendices of the
Assessment of Stormwater Management report for reference.

14.9

I also note that the original base flood models were provided and
developed by AC, in accordance with the AC standard stormwater
hydraulic modelling guidelines51, and during the design the updated flood
models and key parameters and assumptions associated with the

Paragraphs 6.3 and 6.4 of Mr Hale’s evidence in chief.
Sections 8, 9 and 10 of Mr Ridley’s evidence in chief.
51 Stormwater Flood Modelling Specifications, Auckland Council, 2012.
49
50
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assessment for the Project were reviewed by AC and deemed fit for
purpose.
14.10 Paragraph 124 seeks clarification on whether the inclusion of Rook
Reserve or Bluebird Reserve parks is required within the designation to
meet Project objectives with respect to the positioning of a stormwater
treatment pond.
14.11 At time of writing AC is still to make a decision on its preferred location for
the stormwater wetland. From a stormwater management perspective,
both options achieve treatment to 75% TSS removal on a long-term
average basis for a similar area of HUR over the Project. In terms of
impacts to peak flood levels, the Rook option is preferred as the flooding
impacts are more localised (i.e. less wide spread downstream) when
compared to the Bluebird option.
14.12 Paragraph 196 seeks the same flood impact information addressed in
14.7. In response, Table 11 and Table 14 in the Assessment of
Stormwater Management contains the requested flood information.
15

Conclusions

15.1

My evidence covers the potential effects relating to stormwater quality,
erosion and flooding associated with the Project. In my opinion that the
proposed stormwater management is the BPO for mitigating stormwater
quality, erosion and flooding effects associated with the Project. The
Project design has mitigated all significant stormwater effects, and any
remaining effects will be localised and no more than minor.

_____________________________
David William Hughes
20 April 2017
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Annexure A – Existing stormwater layout plan
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Annexure B – Proposed stormwater layout plan
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Annexure C – Further Flood Analysis for OF12 and the Alexandra shareduse path underpass
Alexandra Underpass – Peak Flood Levels, Velocities and Discharges
ALEXANDRA UNDERPASS - PEAK FLOOD LEVELS
Upstream of Underpass

Downstream of Underpass
Post-Dev
Pre-Dev (mRL)
(mRL)
Change

ARI
Event

Pre-Dev (mRL)

Post-Dev (mRL)

Change

2

Not Flooded

Not Flooded

N/A

Not Flooded

Not Flooded

N/A

5

Not Flooded

Not Flooded

N/A

Not Flooded

Not Flooded

N/A

10

31.72

31.76

+40mm

31.11

31.13

+20mm

20

32.43

32.50

+70mm

31.38

31.42

+40mm

50

33.40

33.46

+60mm

32.71

32.77

+60mm

100

33.64

33.70

+60mm

33.07

33.14

+70mm

ARI Event
2
5
10
20
50
100

ALEXANDRA UNDERPASS
Peak Discharge (m3/s)
Peak Velocity (m/s)
Pre-Dev.
Post-Dev.
Change
Pre-Dev.
Post-Dev.
Change
0
0
0
Not Flooded
Not Flooded
N/A
0
0
0
Not Flooded
Not Flooded
N/A
1.10
1.31
+18%
2.27
2.37
+4.5%
4.63
4.91
+6%
2.79
2.81
+0.5%
11.87
12.42
+5%
3.11
3.09
-0.7%
14.24
14.83
+4%
3.12
3.07
-1.9%

34
Modified Channel Downstream of OF12 – Peak Flood Levels and Peak Velocities
MODIFIED CHANNEL DOWNSTREAM OF OF12 - PEAK FLOOD LEVELS
Node OTEHA302
ARI Event

Pre-Dev (mRL)

Post-Dev (mRL)

Change

2

20.85

20.87

+20mm

5

20.91

20.96

+50mm

10

20.93

20.99

+60mm

20

20.96

21.02

+60mm

50

21.03

21.08

+50mm

100

21.06

21.10

+40mm

MODIFIED CHANNEL DOWNSTREAM OF OF12 (OTEHA302)
Peak Discharge (m3/s)
Peak Velocity (m/s)
ARI
Event
2
5
10
20
50
100

Pre-Dev
1.36
1.38
1.38
1.37
1.35
1.37

Post-Dev
1.38
1.39
1.39
1.38
1.38
1.38

Change
+1.5%
+0.9%
+0.8%
+0.7%
+2.1%
+0.8%

Pre-Dev
4.77
5.28
5.45
5.70
6.06
6.15

Post-Dev
5.01
5.83
6.05
6.30
6.58
6.70

Change
+5%
+10%
+10%
+10%
+9%
+9%

