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1

STATEMENT OF EVIDENCE OF ARTHUR ROBERT AMPUTCH
FOR THE NEW ZEALAND TRANSPORT AGENCY

1

Qualifications and experience

1.1

My full name is Arthur Robert Amputch.

1.2

I am a Technical Director – Civil and Environmental at Riley Consultants Ltd.

1.3

I have the following qualifications and relevant memberships:
a

Bachelor of Science (Pure and Applied Mathematics) from the
University of Auckland;

b

Bachelor of Engineering (Civil) from the University of Auckland;

c

Master of Engineering from the University of Auckland;

d

Chartered Professional Engineer (CPEng) New Zealand;

e

International Professional Engineer (IntPE) New Zealand;

f

Member of the American Society of Civil Engineers (M.ASCE); and

g

Fellow of the Institution of Professional Engineers (FIPENZ) New
Zealand.

1.4

I have more than 25 years’ experience in civil and environmental
engineering and infrastructure development, with expertise in consultation
and planning, design management, and tender and construction contract
management in New Zealand. I was elected a Fellow for my contribution
to the advancement of engineering practice with special recognition for
my contribution to major award-winning solid waste and environmental
protection projects, which adopted modern technology and documenting
good practice guidelines for landfill design and management.
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1.5

I have the following relevant experience:
a

Author or co-author of the following:
i.

Ministry for the Environment (MfE) – Landfill Full Cost
Accounting Guide for New Zealand;

ii.

Ministry for the Environment (MfE) – A Guide to the
Management of Closing and Closed Landfills in New Zealand;
and

iii.

Centre for Advanced Engineering (CAE) – Landfill Guidelines:
Towards Sustainable Waste Management in New Zealand.

b

Principal Designer for the Auckland Council’s Seaside Park project –
Brady Road closed landfill rehabilitation project.

c

Principal Designer for the Auckland Council’s Phyllis Street closed
landfill remediation project.

d

Principal Designer for the Auckland Council’s Seddon Fields upgrade
project constructed on part of the Motions Road closed landfill.

e

Project Director for the Auckland Council’s Newmarket Park Southern
Slope closed landfill remediation project.

f

Project Director for the civil, geotechnical and contaminated land
aspects of the Visy Recycling New Zealand Materials Recovery
Facility constructed on part of Auckland Council’s Galway Street
Closed Landfill.

g

Design Manager for the civil, geotechnical and environmental aspects
of a multi-storey car park and retail development constructed on part
of the Auckland Council’s Barry’s Point Closed Landfill.

h

Design Manager for the Canterbury Regional Landfill (Kate Valley
Landfill) at Kate Valley, North Canterbury.
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1.6

My evidence relates to notices of requirement and resource consent
applications lodged by the New Zealand Transport Agency (‘Transport
Agency’) with the Environmental Protection Authority on 14 December
2016 for the Northern Corridor Improvements Project (‘Project’).

2

Involvement with the Project

2.1

My firm was engaged in April 2016 to undertake an assessment of effects
from encroachment of the Project on Auckland Council’s Rosedale
Landfill (‘the Landfill’) as part of the preparation of the Assessment of
Environmental Effects (‘AEE’). I am familiar with the Landfill and the
Project area in the vicinity of the Landfill.

2.2

I scoped the inputs required to undertake the assessment of effects from
encroachment on the Landfill. I was also involved in the aspects of
consultation associated with the Landfill with interested and affected
parties where requested by the Transport Agency. I participated in the
Safety in Design Workshops and the consideration of alternative designs
for the Project in the vicinity of the Landfill.

2.3

I am the principal author of the Assessment of Effects – Corridor
Encroachment on Rosedale Landfill that formed part of the AEE lodged in
support of the Project.

2.4

Andrew John Rumsby, Environmental Chemist with Pattle Delamore
Partners Ltd, was the author of landfill gas and construction odour
assessment sections1 of the Assessment of Effects – Corridor
Encroachment on Rosedale Landfill. I have a general knowledge of
matters relating to landfill gas, and this evidence discusses landfill gas to
that level. More detailed questions relating to landfill gas and/or
construction odour assessment should be directed to Mr Rumsby.

1

Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Section 3.8, Appendix E and Appendix G.
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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:

4.2

a

Assessment methodology;

b

Existing environment;

c

Encroachment of the Project into the Landfill site;

d

Effects assessment: construction activities;

e

Effects assessment: operation of the Project on the Landfill;

f

Mitigation;

g

Comments on submissions lodged in relation to the Project; and

h

Conclusions.

My evidence does not discuss the effects of the Project on contaminated
land outside of the Landfill Site. Contaminated land outside the Landfill is
addressed in the evidence of Mr Dee.

4.3
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In preparing this evidence I have reviewed the following evidence:
a

Mr Glucina, Transport Agency;

b

Mr McGahan, Planning;

c

Mr Moore, Project Design;

5

d

Mr Hale, Construction;

e

Mr Dee, Contamination;

f

Mr Ridley, Earthworks;

g

Mr Hughes, Stormwater; and

h

Mr Seyb, Surface Water Quality.

5

Executive summary

5.1

The Landfill is situated east of State highway (‘SH’) 1 and shares a
common boundary with SH1. It ceased operation in 2002 and was
ultimately closed in 2009. There is currently no public access to the site.
The nearest residential properties are along Rosedale Road and Hugh
Green Drive.

5.2

Auckland Council is the Landfill site owner and holds all consents
associated with the ongoing discharges to land, air, and water. The
aftercare management and monitoring of the Landfill is the responsibility
of the Auckland Council Closed Landfill and Contaminated Land
Response Team (‘CLCLR’).

5.3

The Busway and shared use path (‘SUP’) elements of the Project will
encroach onto the Landfill along the entire 475m length of its western
boundary from Busway Chainage 2050m to 2525m. In addition, of this
475m length, up to 250m will encroach into the refuse mass. The
approximate extent of the encroachment into the existing refuse is 2,000
square metres. The western area of the Landfill is unlined.

5.4

Landfill reinstatement works will be required where the Project
encroaches into the Landfill. Construction on closed landfills requires
careful consideration of significant hazards including refuse, gas and
leachate due to actual or potential adverse effects from these hazards.
Hence, the key objectives of the reinstatement concept are to:
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a

Reduce potential effects on the receiving environment; and

b

Consider Safety in Design Principles, including health and safety for:

6

5.5

i

Project construction workers;

ii

Users of the Project (Motorway, Busway, SUP); and

iii

Personnel responsible for carrying out Landfill aftercare.

The Landfill reinstatement concept developed aims to:
a

Minimise excavation into refuse;

b

Remove refuse from within/below the Busway and SUP alignment;

c

Remove refuse from an area (5.5m to 6m nominal width) immediately
adjacent to (east of) the Busway and SUP;

d

Provide a new sidewall liner;

e

Reinstate the affected Landfill infrastructure and the Landfill
monitoring network; and

f

Provide a two-tier system for preventing lateral migration of landfill
gas.

5.6

The existing gas probes used for detecting potential off-site lateral gas
migration are located on the western boundary of the Landfill site and will
be relocated eastward to the area between the eastern most extent of the
Project and west of the re-profiled refuse.

5.7

There will be some short-term adverse effects from construction activities
in the vicinity of, and on, the Landfill with some of these effects assessed
as being significant if not carefully managed and mitigated. These include
effects of odour, Landfill gas, hazardous materials, refuse, leachate,
contaminated runoff, and the effects of the works on the stability of the
Landfill. These risks should be minor (or lower) with the implementation
of appropriate mitigation measures. The mitigation measures include
consideration of specific construction management aspects and health
and safety issues and will be addressed during detailed design,
construction and reinstatement in the vicinity of the Landfill.
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5.8

The actual and potential effects of the operation of the Project include offsite potential lateral migration of landfill gas and effects on regional
groundwater, perched groundwater, and landfill maintenance staff. The
effects of operation of the Project on the Landfill are assessed to be
negligible or less than minor with mitigation measures implemented.

6

Assessment methodology

6.1

The assessment methodology addresses the components identified as
relating to the Landfill. These are geology, hydrogeology, stormwater,
contaminated land, refuse, leachate, gas, and odour.

6.2

The methodology framework (steps) adopted for assessing the effects of
the encroachment of the Project on the Landfill is described in the
Assessment of Effects – Corridor Encroachment on Rosedale Landfill,
and was applied to each of the identified components.2

6.3

Information on the Landfill is variable and gaps have been identified.

6.4

When undertaking the assessment of effects with respect to the Landfill,
where there was an absence of relevant and/or reliable information, I took
a conservative/precautionary approach and assumed the worst case for
analysis, developing solutions, and proposed mitigation measures and
controls.

6.5

Specific site investigations (geotechnical and environmental) are planned
for June/July 2017 to address the key information gaps. Post the
proposed investigations, I intend to lodge supplementary evidence or
amend this statement of evidence in accordance with the Board’s general
directions including amendments to proposed and/or further proposed
conditions.

2

Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Section 2.3 and 2.3.
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7

Existing environment

7.1

The Landfill is situated east of SH1 and shares a common boundary with
SH1. The Landfill is bounded by Greville Road to the north, Hugh Green
Drive to the east and Rosedale Road to the south. Approximately 23ha of
the 34.5ha site was used for refuse disposal. The top of the Landfill is
approximately 45m above SH1 and has a maximum depth of 28m. There
is currently no public access to the site.3 The nearest residential
properties are along Rosedale Road and Hugh Green Drive.

7.2

Prior to the establishment of the Landfill, the land was pasture with the
Oteha Stream and several small tributaries flowing through the northern
area of the site. The stream and its tributaries were diverted when the
Landfill was extended towards Greville Road. The Landfill began
accepting general refuse in the 1950s. It ceased operation in 2002 and
was ultimately closed in 2009. Landfill infrastructure and compliance
monitoring stations are located in the western area of the Landfill. The
Landfill infrastructure and compliance monitoring infrastructure needs to
remain operational during the minimum 30 year aftercare period following
closure, or until the Auckland Council (Team Leader Northern Monitoring)
certifies that the post-closure care is no longer required.4 While the AEE5
and Assessment of Effects – Corridor Encroachment on Rosedale
Landfill6 both state that the infrastructure needs to remain operational for
between 30 to 50 years, a minimum design life of 50 years is
recommended for all landfill infrastructure and landfill monitoring station
infrastructure. The design life of any proposed gas protection measures
(two-tier system or approved equivalent) shall be 100 years to match the
proposed design life of the Project infrastructure.

7.3

Approximately 3.3 million tonnes of waste has been deposited into the
Landfill. The capped surface is mainly grassed with some areas of
established vegetation. Stormwater ponds are present at the eastern and
western boundary of the site.

AEE, Section 4.2.10, pages 48-49.
Consent Nos. 34031, 34032, and 34033.
5 AEE, Section 9.18, page 211.
6 Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Section 1.5, page 3.
3
4
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7.4

The Project encroaches onto the western area of the Landfill, which is
unlined. Refuse within the western part of the Landfill adjacent to the
Project works is likely to have been in place for at least 30 years. As
such, it is expected that this area will have a lower gas generation
potential. However, there is some more recent refuse in the lined northwestern section of the Landfill which is adjacent to where parts of the
Project works including the SUP and the Busway are proposed.7

7.5

Auckland Council is the Landfill site owner and holds all consents
associated with the ongoing discharges to land, air, and water. The
aftercare management and monitoring of the Landfill is the responsibility
of the Auckland Council CLCLR team.

7.6

The Hazardous Activities and Industries List (‘HAIL’) activities that apply
to the Landfill site are B4 (power stations (power generation plant only))
and G3 (landfill sites). Contaminated and potentially contaminated soils
at the Landfill site include the refuse, the Landfill sub-grade, the cover
layer and soils associated with the Landfill Gas to Energy plant, which
was decommissioned in February 2016.

7.7

The existing Landfill environment is described in detail in Section 3 and
Appendix B of the Assessment of Effects – Corridor Encroachment on
Rosedale Landfill.

7.8

The Landfill was placed on the western slopes of a previous ridge
underlain by alternating sandstone and siltstone belonging to the East
Coast Bays Formation (‘ECBF’). Bedding in the ECBF in the Landfill area
dips at between 15° to 80° to the south-east. The Landfill subgrade
typically comprises weathered ECBF soils which are typically silty clay.
The conceptual geological model for the Landfill area in the vicinity of the
proposed Project works is illustrated as three parallel east-west cross
sections8 and will be updated following the site investigations.

7
8

Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Section 3.8 and Appendix A1, Drawing SKT-2325.
Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Appendix A1, Drawings SKT-2345, SKT-2346 and SKT-2347.
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7.9

Stormwater from over half of the Landfill (including the western area)
flows through a detention pond (Pond 7) in the north-western corner of the
Landfill before discharging to the Oteha Stream on the western side of
SH1.

7.10

The regional groundwater level9 is in the Landfill subgrade (below the
base of the refuse) either naturally or due to groundwater drains installed
below the northern area of the Landfill during construction. Regional
groundwater flow beneath the Landfill is typically towards the north-west
with a localised area of south-west flow in the south-west corner.10
Localised perched groundwater (above the regional groundwater) occurs
in the soil between the Landfill and SH1.

7.11

Leachate with a head of approximately 5m in refuse is present
approximately 15m inside the western boundary of the refuse in the
general Project area. The available groundwater quality results indicate
negligible influence from leachate. This information will be updated
following the site investigations.

7.12

Registered groundwater users are located greater than 2km from the
Landfill.

7.13

Peak Landfill gas production for the site occurred in 2001 to 2002 and has
been decreasing since that time. Refuse near the Project area is
approximately 30 to 40 years old and is only generating very low volumes
of gas.

7.14

Gas from the Landfill is removed via extraction wells spread across the
Landfill and flows through a pipe network to the gas flare in the compound
in the south-western corner of the Landfill. Gas was previously provided
to the gas to electricity plant but declining gas volumes, as the Landfill has
aged, has resulted in the plant being closed and currently all gas is flared.

Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Appendix A1, Drawings SKT-2345 and SKT-2347, and Appendix
F Groundwater Technical Memorandum.
10 Assessment of Effects – Corridor Encroachment on Rosedale Landfill 7, Appendix A1, Drawing SKT-2329, and Appendix F
Groundwater Technical Memorandum.
9
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7.15

Currently most of the Landfill gas being abstracted from the Landfill is
occurring within gas abstraction wells along the northern side. It is from
the northern side of the Landfill that the greatest pressure and LFG
concentration gradients exist to generate lateral migration of Landfill gas.

7.16

The current monitoring data is sufficient to characterise the Landfill gas
regime and it does cover the worst case scenario (falling barometric
pressure and either high or low water table). The current monitoring data
would meet the requirements to undertake a Construction Industry and
Research Information Association CIRIA C665 Landfill gas risk
assessment with respect to the number and duration of the monitoring
events.11

7.17

The historical and current monitoring shows that there is negligible Landfill
gas migration along with the western boundary of the Landfill. However, it
does indicate that there is the potential for low level migration (less than
0.07 litres of methane per hour) in the north-western corner of the Landfill
(near gas migration monitoring probe 2141). There is also historical
evidence and current monitoring data which suggests that the leachate
lines may be acting as a preferential pathway for the migration of Landfill
gas.12

8

Encroachment of Project into the Landfill Site

8.1

The Busway and SUP elements of the Project will encroach onto the
Landfill along the entire 475m length of its western boundary from Busway
Chainage 2050m to 2525m. In addition, of this 475m length, up to 250m
will encroach into the refuse mass. The approximate extent of the
encroachment into the existing refuse is illustrated on Figure 1 (below).

11
12

Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Section 4.2.3, pages 16-17.
Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Section 4.2.3, Page 17.
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Figure 1: Encroachment into existing refuge

8.2

Alignment options for the Busway and SUP in the vicinity of the Landfill
have been developed cognisant of the Transport Agency Safety in Design
standard and evaluated using multi-criteria analysis to select a preferred
option. The options focussed principally on the vertical alignment in the
vicinity of the Landfill as there was negligible opportunity for horizontal realignment to the west to avoid the Landfill due to the existing SH1 and
development to the west of the existing corridor.
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8.3

I provided specific input on safety, design and constructability in
considering alternative designs for the Project in the vicinity of the
Landfill.13

8.4

I participated in discussions with the CLCLR team during concept design
and later design stages14 and I am the principal author of the Technical
Notes15 provided to CLCLR.

8.5

Technical Note 0078 provided briefing information to CLCLR as Asset
Owner on the Corridor Encroachment (Busway and SUP) into the
Rosedale Landfill for obtaining Asset Owner Approval in Principle.

8.6

The briefing information included a summary of the alignment options in
the vicinity of the Landfill, Safety In Design considerations, construction
and operation hazards, and the objective, design basis, and rationale for
developing the proposed Landfill reinstatement concept. The information
also included a summary of the key components of the Landfill
reinstatement works.

8.7

Technical Note 0185 provided additional information and/or clarification
around issues raised by CLCLR in response to CLCLR’s response to
Technical Note 0078.

8.8

This included further information on the alternatives considered for the
Project in terms of its encroachment into the Rosedale Landfill, proposed
Landfill cap reinstatement, health and safety during construction,
consideration of impact on Council’s existing consents, and Landfill
reinstatement concept.

8.9

Technical Note 0185 also included some general information about the
Project including design objectives, constraints and design principles,
indicative timeframes for the phases of the project, and key deadlines.

AEE, Section 7.
AEE, Section 8.7.2.2, page 157.
15 Technical Notes 0078 and 0185.
13
14
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8.10

The vertical alignment of the Busway will require a maximum cut depth of
approximately 5m in the Landfill area. This may require the excavation of
some existing refuse layers, which is expected at that depth. The cap of
the Landfill is to be reinstated and new gas and leachate collection
infrastructure will be required behind the proposed retaining wall
alongside the SUP. The retaining wall proposed along the eastern edge
of the SUP will result in a maximum fill wall height of 14m.16

8.11

Landfill infrastructure and compliance monitoring stations, located in the
western area of the Landfill, will be affected by the Project. Affected
infrastructure and compliance monitoring stations will be relocated in
conjunction with the CLCLR team. The encroachment of the Project is
described in detail in the Assessment of Effects – Corridor Encroachment
on Rosedale Landfill.17

8.12

Landfill reinstatement works will be required where the Project
encroaches into the Landfill. Construction on closed landfills requires
careful consideration of significant hazards including refuse, gas and
leachate due to actual or potential adverse effects from these hazards.
Hence, the key objectives of the reinstatement concept are to:

8.13

16
17

a

Reduce potential effects on the receiving environment; and

b

Consider Safety in Design Principles, including health and safety for:
i

Project construction workers;

ii

Users of the Project (Motorway, Busway, SUP); and

iii

Personnel responsible for carrying out Landfill aftercare.

The Landfill reinstatement concept developed aims to:
a

Minimise excavation into refuse;

b

Remove refuse from within/below the Busway and SUP alignment;

Design and Constructability Report, Section 4.7, page 17.
Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Section 1.5, pages 3-4.
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c

Remove refuse from an area (5.5m to 6m nominal width) immediately
adjacent to (east of) the Busway and SUP;

d

Provide a new sidewall liner;

e

Reinstate the affected Landfill infrastructure and the Landfill
monitoring network; and

f

Provide a two-tier system for preventing lateral migration of landfill
gas.

8.14

No new discharges are proposed in terms of the Landfill site following the
reinstatement and/or repositioning of existing Landfill infrastructure postconstruction of the Project. Leachate will continue to be collected via the
leachate collection system and discharged as trade waste. Landfill gas
will continue to be collected and discharged via the existing collection and
extraction system. The reconfigured stormwater system in the western
area will continue to be directed to existing Pond 7 for detention and
discharge. The realigned perimeter access will continue to provide
access for Landfill aftercare activities including maintenance and
monitoring.

8.15

The existing gas probes used for detecting potential off-site lateral gas
migration are located on the western boundary of the Landfill site and will
be relocated eastward to the area between the eastern most extent of the
Project and west of the re-profiled refuse.

9

Effects Assessment: Construction Activities

9.1

There will be some short-term adverse effects from construction activities
in the vicinity of, and on, the Landfill with some of these effects assessed
as being significant if not carefully managed and mitigated. These include
effects of odour, landfill gas, hazardous materials, refuse, leachate,
contaminated runoff, and the effects of the works on the stability of the
Landfill.

9.2

The actual and potential effects of construction activities are described in
detail in Section 7 of the Assessment of Effects – Corridor Encroachment
on Rosedale Landfill.
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9.3

The closest off-site receptors in terms of odour from excavation into
refuse are several commercial buildings located in Miro Place,
approximately 120m to 160m west across the motorway from the Project
area. The nearest residential receptors are located over 400m east of the
Project area. People using the existing SH1 will be approximately 20m
from the Landfill works, although these receptors will be transitory.

9.4

In terms of effects of landfill gas on construction workers and the Landfill
maintenance staff, the main dangers are adverse health effects and
explosion hazards. In areas where refuse materials have been exposed it
is likely that elevated levels of carbon dioxide (CO2) and methane may be
present. In addition, CO2 and methane levels at the ground surface may
be temporarily elevated due to exposure of refuse materials.

9.5

Refuse may contain material which contains human pathogens and would
represent a biological hazard to staff. Refuse may contain medical
wastes, sanitary products and nappies, and soil microbes such as tetanus
and legionella, which may represent a biological hazard. Construction
workers could potentially be exposed to pathogens including hepatitis A,
B and C, gastro-enteritis and tetanus, legionella, and respiratory and skin
diseases because of skin contact, ingestion, or inhalation during
excavation into refuse and reconstruction of leachate infrastructure.

9.6

Construction workers could potentially be exposed to leachate primarily
through skin contact and/or ingestion.

9.7

Dust generated during excavation and general site work may result in
adverse health effects. As the content of the Landfill will vary, so
therefore will the level and type of contaminants in the dust.

9.8

Ways in which on-site personnel may become exposed to dust include
inhalation of dust that may contain heavy metals and other contaminants,
dermal contact with contaminated solids and liquids on the ground,
equipment or clothing, and ingestion of contaminants from eating, drinking
or smoking within the work zone or before passing through
decontamination.

6270496.10
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9.9

In addition to nuisance dust issues, there is also the issue of exposure to
hazardous chemicals in the contaminated dust from the Landfill.

9.10

Excavation into refuse will result in perched leachate, if present, being
released into the excavation. In addition, contaminated runoff could be
generated from surface water coming into contact with refuse.

9.11

The stability of the Landfill and works will need to be maintained during
construction. The constructor will need to consider the stability risks
associated with its chosen construction methodology and the effect that
this could have on the temporary and long term stability of the Landfill.
The temporary and permanent works should be designed to achieve the
Factors of Safety against instability prescribed in the relevant codes and
standards.

10

Effects Assessment: Operation of the Project on the Landfill

10.1

The actual and potential effects of the operation of the Project have been
identified as including off-site potential lateral migration of landfill gas and
effects on regional groundwater, perched groundwater, and landfill
maintenance staff. The effects of operation of the Project on the Landfill
are assessed to be negligible or less than minor with mitigation measures
implemented.

10.2

The actual and potential effects of the operation are described in detail in
Section 6 of the Assessment of Effects – Corridor Encroachment on
Rosedale Landfill.

10.3

A landfill gas risk assessment18 was undertaken to determine potential
effects of lateral migration and to inform design of appropriate mitigation
measures.

10.4

Control of gas migration is typically accomplished by breaking the
migration pathway between the source and the receptor.

18

Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Appendix E7.
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10.5

The conceptual gas migration site model19 indicates that there is a
possible migration pathway to the lighting and underground services
infrastructure within the Project area (Busway/SUP). The likelihood of this
pathway is low. In addition, the consequences of a build-up of methane
(fire and damage to lighting infrastructure) is minor (easily repairable
damage to infrastructure) to mild (significant damage to services).
Adopting these inputs, the risk assessment framework indicates that the
associated risk is very low to low.

10.6

This gas migration/risk scenario requires one to two levels of gas
protection. The design life for the gas protection measures shall be 100
years. Once constructed the gas protection measures are unlikely to be
accessible. Hence two levels of protection are recommended for this area
of the Project to reduce the potential for lateral migration of gas from the
Landfill off-site to the west towards the Busway/SUP. The Landfill
reinstatement works and the Project works in the vicinity of the Landfill do
not include any habitable spaces. Three levels of protection would have
been required for any habitable space.

10.7

Installing a two-tier gas migration barrier system comprising a low
permeability barrier (e.g. engineering clay) and a passive venting trench
(i.e. gas interception trench) behind the barrier is proposed as the Landfill
reinstatement concept.20

10.8

Landfill maintenance staff will need to access the area in the vicinity of
Pond 7, at the north-western corner of the Landfill, for monitoring and
maintenance purposes. This area is located under the proposed
Greville Road overbridge and therefore is effectively isolated from the
operational Project area. Landfill maintenance staff would access the
area in the vicinity of Pond 7 from the Landfill without having to traverse
the operational Project.

10.9

Except for the area around Pond 7, Landfill maintenance staff will not
need to access the operational Project area. The Landfill will be
separated from the operational Project by a security fence.

19
20

Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Appendix E6.
Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Appendix A1, Drawing SKT-2342.

6270496.10

19

10.10 The lowest elevation of motorway drainage is at least approximately 1m
above the average regional groundwater level which ranges between
approximately RL 27.0m and RL 30.0m within the area of the Project.21 At
times of higher than average groundwater level, small quantities of
groundwater (i.e. < 10 m3/day) may drain into motorway subgrade
drains.22
10.11 The addition of paved surfaces will reduce recharge to the regional
system, however, the effect of this to regional groundwater levels will be
negligible given the overall small area compared to the total catchment.23
10.12 The relatively localised perched groundwater system located between the
Landfill and the existing SH1 will be removed during construction. In
addition, most the land cover directly above this perched system will be
replaced with paved surfaces so it is unlikely that any zones of notable
perched groundwater would reform.24
10.13 There are no beneficial users of the perched groundwater system in this
area. There are no groundwater dependant ecological systems
associated with the perched groundwater in question.25
11

Mitigation

11.1

There will be some short-term adverse effects as a result of construction
activities and some of these effects are assessed as being significant, if
not mitigated. These risks should be minor (or lower) with the
implementation of appropriate mitigation measures. The mitigation
measures will need to include consideration of specific construction
management aspects and health and safety issues and be addressed
during detailed design, construction and reinstatement in the vicinity of the
Landfill.

Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Appendix, A1, Drawing SKT-2344.
Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Appendix, B, Section 6 Groundwater.
23 Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Section 6.2.2, pages 23 and 24.
24 Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Appendix B, Section 6 Groundwater
25 Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Section 6.2, pages 23 and 24.
21
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11.2

The mitigation measures proposed and described in detail in Section 8 of
the Assessment of Effects – Corridor Encroachment on Rosedale Landfill
are based on proven best practice in New Zealand and overseas. I have
successfully implemented these measures on projects stated in my
relevant experience.

11.3

As recommended in the Assessment of Effects – Corridor Encroachment
on Rosedale Landfill, the proposed resource consent conditions include
Landfill conditions26 requiring:
a

Preparation and certification of a Landfill Reinstatement Works Plan
(‘LRWP’) for the elements of the Project in the vicinity of the Landfill
and the Landfill reinstatement works. The LRWP will form part of the
overall Project Construction Environmental Management Plan
(‘CEMP’) and shall include a site-specific Landfill Health and Safety
Plan (‘LHSP’) prepared in consultation with Auckland Council’s
CLCLR team;

b

Preparation and certification of Landfill Construction Method
Statements (‘LCMS’) for all Landfill reinstatement works; and

c

Supervision of the Landfill reinstatement works by appropriately
qualified and experienced personnel.

11.4

The purpose of the LRWP is to manage the actual and potential adverse
effects on the environment of working within and in the vicinity of the
Landfill.

11.5

As a minimum, the LRWP should include specific information to address
off-site odour, dust control, asbestos management and removal
measures, measures to manage leachate and contaminated stormwater
generated during the works, measures relating to management of refuse,
use of plant and equipment appropriately rated and protected for use in a
Hazardous Atmospheric Zone, continuous gas monitoring for the duration
of the works, landfill gas trigger levels for the cessation of works
(Proposed condition LW.3).

26

Appendix A of the AEE, conditions LW.1 – LW.8.
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11.6

The purpose of the site-specific LHSP to be included in the LRWP is to,
as a minimum, address management of the risk of gas from refuse and
leachate, management of excavations and works in confined spaces,
training and supervision of construction workers and Landfill staff,
measures relating to exposure of construction workers and staff to
hazardous materials, refuse and leachate, and emergency contacts and
procedures (Proposed condition LW.4).

11.7

The LCMS shall include information about how the works are to be carried
out including reinstatement, temporary works, temporary support,
reinstatement of the sidewall liner, reinstatement of landfill infrastructure
(gas, leachate, stormwater, access, fencing), construction of protection
measures to mitigate Landfill gas effects, commissioning of the
reinstatement works, how the work will achieve the factors of safety
against instability in the relevant codes and standards, and the
requirement for the reinstatement works to be carried out under the
direction of a New Zealand Chartered Professional Engineer (Proposed
condition LW.6).

11.8

The Landfill reinstatement works should be undertaken under the
direction of a New Zealand Chartered Professional Engineer with a
minimum of ten years’ experience in geotechnical engineering and landfill
engineering with specific experience in landfill rehabilitation or landfill
remediation (Proposed condition LW.3).

11.9

The construction monitoring of the reinstatement works should be
undertaken to Level CM527 for the engineered barrier/sidewall liner and
any gas protection measures and Level CM3 for all other components of
the Landfill reinstatement works (Proposed condition LW.3).

27

IPENZ Practice Note for Construction Monitoring.
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11.10 To control gas migration within the Landfill and minimise the likelihood of
gas migrating to the west from the site once reinstated, it is necessary to
break the migration pathway between the source and the receptor. This
is to be achieved by installing a two-tier gas migration barrier system
adjacent to the SUP which consists of a low permeability barrier and a
passive venting trench behind the barrier which will intercept landfill gas
and leachate from migrating further west. The adoption of this method will
ensure that any adverse effects of lateral gas migration during the
operation of the Project will be less than minor.
11.11 Effects of operation of the Project on the Landfill are assessed to be
negligible/less than minor with mitigation measures; short-term adverse
effects from construction activities should be minor (or lower) with the
implementation of mitigation measures.
11.12 In addition, where the Project will affect the Council’s compliance with the
conditions of the existing consents held by Auckland Council associated
with ongoing discharges to land, air and water from the Landfill (e.g., the
location of monitoring), the Transport Agency will work with the Council
CLCLR to achieve compliance or change those conditions. Applications
to change any consent conditions will be sought separately and a
Consenting Strategy is being developed in conjunction with the CLCLR.
12

Response to submissions

12.1

I have read and considered the submissions addressing the potential
impact of the Project on the Landfill, and my comments are set out below.

12.2

Section 7 of Attachment 1 to Auckland Council’s submission (Submission
126345) comments on the Project’s effects on the Landfill. The
submission supports aspects of the Project, but also asks for a number of
matters to be addressed. Table 7.1 in Attachment 1 lists the outstanding
matters, the reasons and relief sought. Attachment 3 to the submission
comments on the conditions proposed relating to the Landfill.
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12.3

I make the following general comments regarding the approach I have
taken and my interpretation of the approach taken by Council in its
submission. I have been prescriptive in all matters relating to health and
safety of construction workers, personnel responsible for undertaking
landfill aftercare and users of the Corridor. I have been less prescriptive
with all other aspects and have instead provided performance criteria that
the design must meet. I consider that this is enabling, flexible and allows
for innovation in design while still ensuring that there are adequate
safeguards in place to avoid, remedy and mitigate the effects of the
proposal on the Landfill.

12.4

In my view Council’s submission as it relates to the Landfill is too
prescriptive and stymies innovation in design. A further disadvantage is
that it may lead the Project constructor and Project designer to believe
that there is nothing further that they would need to provide to Council or
undertake to comply. I do accept that the approach favoured by Council
would provide further information and certainty to the Project Constructor
and Project Designer.

12.5

In general, I support the relief sought or conditions as suggested or
similar, which would safeguard the Project’s construction workers and
Landfill staff.

12.6

I consider some of the relief sought or conditions suggested are generally
consistent with Council CLCLR’s application for asset owner approval
requirements (Annexure A).

12.7

I support the following relief sought or conditions or similar conditions:
a. Table 7.1.2, a consenting strategy for works affecting the landfill.
b. Table 7.1.3, a) location of Landfill infrastructure in the detailed
design process.
c. Table 7.1.4, c), inspections during construction to mitigate
potential health and safety risk.
d. Table 7.1.4, e), and Attachment 3, item 8, access for Council or
their agents during construction.
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e. Table 7.1.4, f), and Attachment 3, item 1, g) detailed design to
consider and provide for Council access to monitoring/inspection
points.
f.

Table 7.1.4, h), Council certification for location and design of
landfill infrastructure and monitoring points.

g. Table 7.1.4, i), and Attachment 3, item 1, d) and e), detailed
design to mitigate impact of works on upstream groundwater and
leachate levels, potential future seeps, and impacts on waste
stability.
h. Table 7.1.4, k), and Attachment 3, item 4 and attachment 3, item
11, responsibility for all wastes and contaminated soils and
disposal of all such materials excavated to an approved offsite
licenced landfill facility.
i.

Attachment 3, item 12, a) LCMS include details of how the Landfill
will be reinstated once works are complete.

j.

Attachment 3, item 12, b) LCMS include details of temporary
reconfiguration of leachate, gas and stormwater infrastructure.

12.8

I oppose or partially support the following relief sought or conditions or
similar conditions:
a

Table 7.1, item 7.1.3 of the submission seeks the inclusion of
appropriate conditions to ensure that all landfill infrastructure
including monitoring points, need to be within Council
owned/controlled land and not subject to any constraints. Council
believes this can be accomplished by managing the extent of the
designation during and post construction by paying particular
attention to the location of the Landfill infrastructure as part of the
detailed design process and reducing the extent of the designation to
the minimum necessary for operation and maintenance of the Project.

b
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i

Most of the reconfigured Landfill infrastructure (leachate, gas,
stormwater, perimeter access) and monitoring points (gas,
groundwater) will be within land owned/controlled by Council.

ii

Stormwater Pond 7, the terminal leachate manhole (MH3), the
leachate monitoring manhole (west of MH3) and the pipe
connecting to trade waste are all located in the north-west corner
of the Landfill site within the existing designation. These are the
only elements of the Landfill infrastructure and monitoring points
that will remain within the existing designation.

iii

Except for the area around Pond 7 at the north-western corner of
the Landfill area, Landfill maintenance staff will not need to
access the operational Project area. The Landfill will be
separated from the operational Project by a security fence.

iv

Landfill maintenance staff will need to access the area in the
vicinity of Pond 7 for monitoring and maintenance purposes.
This area is located under the proposed Greville Road overbridge
and therefore is effectively isolated from the operational Project
area. Landfill maintenance staff would access the area in the
vicinity of Pond 7 from the Landfill without having to traverse the
operational Project.

v

The Transport Agency will continue to provide access for
operation, monitoring and maintenance to Council and its agents.

c

Table 7.1.4, g), and Attachment 3, item 10, pre, during and postconstruction settlement monitoring of western slopes and CCTV of
existing underground infrastructure. I consider it is necessary to be
very specific about CCTV inspection of infrastructure and must
exclude those where it is not safe or practical to do so (e.g. gas pipe
network, gas pipe work/ leachate pipework interfaces).
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d

Attachment 3, item 1, f), detailed design process to include
consideration of moving the gas ring main to the eastern side of the
access road. In my view any such consideration must be subject to a
complete Safety in Design review by an appropriately qualified and
experienced person as relocating the gas ring main further eastward
into the Landfill refuse mass itself increases refuse excavation, risk to
construction workers, quantity of refuse material requiring offsite
disposal, and potentially Landfill stability.

e

Attachment 3, item 6, CLCLR to approve the location and design of
access, gas ring main, leachate collection system, gas interception
and trench, etc. I support CLCLR approving the location of the new
and/or relocated Landfill infrastructure and monitoring network in the
western area of the Landfill affected by the Project works. However, I
do not support CLCLR assuming the role of Council as regulator and
approving the design of the infrastructure unless CLCLR is willing to
accept and share liability associated with such approval.

f

Attachment 3, item 14, CLCLR to approve the LCMS as asset owner
on behalf of Council. I do not support CLCLR assuming the role of
Council as regulator and approving the LCMS unless CLCLR is
willing to accept and share liability associated with such approval.

g

Attachment 3, item 15, Bond to protect Council assets. I do not
understand why a bond would be required.

h

Attachment 3, item 16, Odour beyond site boundary where
construction works take place. I support a condition and consider the
boundaries at which the odour condition applies should be the
northern, eastern and southern boundaries of the Landfill site and the
western boundary of the existing Corridor.28

28

Assessment of Effects – Corridor Encroachment on Rosedale Landfill, Appendix G, section 1.3.
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13

Conclusions

13.1

Based on the assessment of effects from the encroachment of the Project
on the Landfill, I have reached the following conclusions:
a.

The Busway and SUP elements of the Project will encroach onto the
Landfill along the entire 475m length of its western boundary from
Busway Chainage 2050m to 2525m. In addition, depending on the
final vertical alignment of these elements, up to 250m of this 475m
length could encroach into the refuse mass. The approximate extent
of encroachment into existing refuse is 2,000 square metres.

b.

Landfill infrastructure and monitoring stations are in the western area
of the Landfill and will be affected by the Project.

c.

Landfill reinstatement works will be required where the project
encroaches into the Landfill.

d.

No new discharges are proposed in terms of the Landfill site following
the reinstatement and/or repositioning of existing Landfill
infrastructure post-construction of the Project.

e.

Construction on closed landfills requires careful consideration of
significant hazards including refuse, gas and leachate due to actual or
potential adverse effects from these hazards.

f.

There will be some short-term adverse effects from construction
activities in the vicinity of, and on, the Landfill with some of these
effects assessed as being significant if not carefully managed and
mitigated. These include effects of odour, Landfill gas, hazardous
materials, refuse, leachate, contaminated runoff, and the effects of
the works on the stability of the Landfill.

g.

The actual and potential effects of the operation of the Project have
been identified as including off-site potential lateral migration of
landfill gas and effects on regional groundwater, perched
groundwater, and landfill maintenance staff.
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h.

Effects of operation of the Project on the Landfill are assessed to be
negligible/less than minor with mitigation measures; short-term
adverse effects from construction activities should be minor (or lower)
with the implementation of mitigation measures.

i.

The mitigation measures proposed are based on proven best practice
in New Zealand and overseas. I have successfully implemented
these measures on landfill rehabilitation and remediation projects
stated in my relevant experience.

Arthur Robert Amputch
20 April 2017
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Annexure A
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