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1

Introduction

1.1

1

Introduction

Wellington City Council (WCC) operates the Southern Landfill, a municipal solid waste landfill, located
at Happy Valley, Wellington. WCC intend to extend the existing landfill from the current Stage 3 area
further up Carey’s Gully into the proposed Stage 4 area.
To undertake the Stage 4 extension of the Southern Landfill, WCC will need to obtain a range of
resource consents from the Greater Wellington Regional Council and approval of an Outline Plan of
Works by the Wellington City Council. WCC engaged URS New Zealand Limited (URS) to develop
this concept design report for the purposes of obtaining resource consents and approval of the Outline
Plan of Works for the proposed Stage 4 landfill extension.
WCC has engaged URS to prepare this Southern Landfill Stage 4 Landfill Extension Concept Design
Report (Concept Design Report) in support of the resource consent applications and the Outline Plan
of Works.
This Concept Design Report defines a framework within which the proposed Stage 4 landfill extension
would be constructed, and it provides sufficient detail to demonstrate that the concept for the site is
achievable and to allow for the assessment of environmental effects. However, given that the
proposed project is multi-faceted and would be developed over at timeframe estimated to be in excess
1
of 80 years , it also allows flexibility for refinement during detailed design, as design issues are more
fully addressed
Referenced drawings demonstrating the concept design are included in Appendix A.

1.2

Site History and Background

Carey's Gully is named after Mick Carey, an early quarryman in the region. WCC has operated the
Site as “Southern Landfill” since 1975. The overall plan for the landfill includes staged landfill
development moving progressively up the valley and the valley slopes.
Stage 1 was the first completed area of landfill, and is located within the "horseshoe bend" of the
sealed access road. Stage 2 is the completed area of landfill between the current entry kiosk and the
bund that delineates the start of Stage 3 that is the current active landfill area extending north of the
bund that separates Stages 2 and 3.
Drawing C-001 shows the location of the various stages.

1.3

Site Description

The Site is located in Carey’s Gully, in rugged hill country approximately 5 km to the southwest of
central Wellington City. The site is located between the suburbs of Brooklyn and Owhiro Bay. Access
to the Southern Landfill is via Landfill Road off Happy Valley Road. Landfill Road is located
approximately 2.8 km south of Brooklyn Village. Refer to Drawing C-001.

1

Based on current waste projections provided by Wellington City Council
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1.3.1

Site Ownership

Wellington City Council owns the Site and a substantial area of adjoining land. It is part of a block of
land that runs down to the Southern Coast near the Owhiro Bay Quarry. The legal description of the
land is Lot 1 DP29398 on certificate of title 21D/612. The land was gazetted in 1972 for Sanitary
Works.

1.3.2

Site Layout and Topography

The existing stages of the landfill, Stages 1 through 3, have been constructed in the mid-section of the
valley. The proposed Stage 4 extension would extend further up Carey’s Gully to the north/northwest
of Stage 3.
The site comprises a deeply incised valley with steep slopes and natural slope angles typically
between 30° to 50°. Natural slopes steeper than 50° are present at site, typically encountered in the
bottom of the main valley. There is an approximately 200 m difference in elevation between the valley
floor and surrounding ridges.
The site drains to Carey’s Stream, located at the bottom of the valley. The slope of the Carey’s Gully
stream is approximately 5° in the area above the existing Stage 3 of the landfill.
The site is generally saddled between a series of ridges with elevations of approximately RL360 m to
the north and RL260 m to the east. These ridges separate the site from most residential and
commercial land uses, and generally screen the site from public view. The majority of the slopes are
densely vegetated with scrub and trees that obscure the landform.
Drawing C-001 shows the existing stages of the landfill and the proposed Stage 4 area and
Drawing C-002 shows the proposed Stage 4 landfill footprint and surrounding topography.

1.3.3

Site Geology
2

The Southern Landfill Stage 4 Phase 1 Geotechnical Report states that the underlying site geology
comprises fractured greywacke with surface deposits of brown silty sand with some gravel and clay
varying in thickness from 0.5 m to 3 m, and are generally thickest in mid slope areas of the valley.
The gullies contain a narrow strip of alluvium, consisting of sub-rounded gravel of sandstone.
The major Wellington Fault strikes approximately northeast within 1 km of the north-eastern boundary
of the site. In addition, several secondary north striking faults (mapped as possibly inactive) are
inferred to pass through the site. It is estimated that Secondary fault displacements due to a single
rupture event (1:500 year return) could be up to 10% of that observed on the Wellington Fault and
may cause displacements in the order of 0.5 m horizontally and 0.1 m vertically.

1.3.4

Hydrogeology and Groundwater

Hydrogeological studies undertaken are discussed in the Southern Landfill Stage 4 Hydrogeology
3
Report . Based on the hydraulic testing undertaken it is considered that the transmissivity of the
fractured rock aquifer is overall relatively low. Whilst significant fracturing is present, the network of
fractures is poorly connected and the permeability is limited.

2
3

2

Southern Landfill Stage 4 Phase 1 Geotechnical Report, URS, August 2013
Southern Landfill Stage 4 Hydrogeology Report, URS, August 2013
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The water table (piezometric surface) is a subdued expression of topography, being relatively high
along the ridges and low in the gully floor with strong upward gradients from the underlying aquifer
providing artesian conditions. Under the conditions identified, Carey’s Gully is hydraulically
constrained, with piezometric highs beneath the ridgelines representing groundwater divides. The
hydraulic gradients in the valley catchment will direct groundwater ultimately toward the discharge
zone at the valley floor

1.3.5

Land Use and Distance from Housing

The Site was gazetted in 1972 for Sanitary Works and is designated in the District Plan for landfill
purposes. The landfill site and the area immediately surrounding it have an underlying zoning of Open
Space B.
Carey’s Gully is adjacent to the predominantly residential suburbs of Happy Valley, Owhiro Bay
Kowhai Park and Mornington. The nearest residential dwellings are located approximately 650 m to
the northeast of the site on Mitchell Street, in the suburb of Kowhai Park, with the nearest suburb to
the east being Kingston approximately 1 km away, with Owhiro Bay almost 2 km to the south. Refer
to Plate 1-1 for the setting of the existing Stage 3 landfill and proposed Stage 4 extension.
Plate 1-1

Setting of existing Stage 3 and proposed Stage 4 landfill

4

There are several commercial/industrial facilities located on Landfill Road. Land use in the immediate
area of the existing landfill includes the following:
•
•
•
•
4

Carey’s Gully Sanitary Landfill Sludge Treatment Facility.
C&D Demolition Landfill
Bay of Plenty Energy, Southern Landfill Generation Plant
The Capital Trout Centre.
Adapted from Southern Landfill – Stage IV Development, Landscape and Visual Assessment, Boffa Miskell
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• Second Treasure Shop / Recycling Centre.
• Former Living Earth Composting Facility (facility decommissioned in 2008)
• Wellington City Council CitiOperations Offices
The landuse beyond the ridgeline surrounding the proposed Stage 4 extension of the landfill is
summarised in Table 1-1.
Table 1-1

Landuse Beyond Ridgeline Surrounding Proposed Stage 4 Landfill Extension

Direction

Landuse

North

Zealandia Wildlife Sanctuary
Waterhouse Drive and Ashton Fitchett Street (residential)
Meridian Energy Brooklyn Wind Turbine

West

“Long Gully Station” 48B,F,R,G,H,J,K,L and M; Ashton
Fitchett Drive
The “Ostrich Farm”48A Ashton Fitchett Drive )
The “Castle” 48F Ashton Fitchett Drive
Other privately held sections, which are lightly or
undeveloped

South

Te Kopahou Reserve

East

Bush with T&T landfill in adjacent valley

The following access tracks, used for recreational purposes, are located along the ridgeline above the
Site:
•
•
•
•

Wind Turbine to Hawkins Hill Track
Red Rocks Track
Tip Track
Zealandia Wildlife Sanctuary Predator Fence Loop Track

1.4

Climate

Wellington has a temperate climate with mild daytime temperatures and infrequent frosts. The area
generally tends to get high rainfall in winter and low rainfall in summer, but is prone to high-intensity
rainfall and wind, which can occur at any time of the year. Typical annual rainfall is 1100 to 1300 mm
5
around Carey’s Gully .

5

4

E-mail correspondence from Mike Thompson, Greater Wellington Regional Council, 12 April 2011.
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1.5

Existing Ground and Surface Water Users

The permeability of the underlying greywacke in the Wellington region is heterogeneous, and depends
on weathering, fractures and faults. Groundwater in the greywacke strata is not generally used; there
is no groundwater use in the Carey’s Gully area, reflecting the low yield of the greywacke and the
6
availability of reticulated supply .
Carey’s Stream drains the Carey’s Gully catchment. It is diverted though a tunnel beneath Stages 2
and 3 of the landfill, reverting to natural water course at the landfill toe below Stage 1. Carey’s Stream
flows into the Owhiro Stream at the corner of the Landfill Road and Happy Valley Road. Owhiro
Stream continues a further 1.5 km south to reach the coast at Owhiro Bay. No surface water takes
are reported for Carey’s Stream or Owhiro Stream.

1.6

Site Facilities

Wellington City Council currently operates Stage 3 of the Southern Landfill and manages Stages 1
and 2, including waste disposal, stormwater, leachate and landfill gas/odour management and control
systems. Discharges and effects associated with operation of Stage 1 through Stage 3 of the landfill
are not covered by the Stage 4 landfill consent application and/or outline plan of works except to the
extent that management and controls are tied into our shared by the proposed Stage 4 extension.
The Southern Landfill Site includes the following appurtenant facilities, which are operated, controlled,
serviced, and/or maintained by WCC or its agents:
•

Electronic Landfill Entry Gates

•

Entry Control Kiosk and Two Weighbridges

•

Paved Access Road

•

Public drop-off/transfer station for municipal and
green waste

•

Landscaped and Planted areas

•

Hazardous Waste/Dangerous Goods Storage and
Collection Area

•

Recycling Station/Second Treasure Shop

•

Fixed and Mobile Litter Control Fences

•

Wheel Wash

•

Temporary Water Storage Tank, ~ 4,000 litres

•

Workshop Building

•

Administration Building

•

Greenwaste Composting

•

Amenities building and adjacent storage shed

The above facilities would remain in place and be used in support of operation of the Stage 4 landfill
extension.
Wellington City Council has an agreement with Nova Gas Ltd. (Nova Gas), which grants them landfill
gas extraction rights for the Site and returns a royalty to Council. Under this agreement Nova Gas is
required to install gas collection and processing systems that comply with the resource consent
conditions relating to gas emissions from the Site. Nova Gas currently operates a cogeneration and
flaring systems for treatment of landfill gas.

6

Bore search provided by Greater Wellington Regional Council, dated 30 November 2011
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1.7

Waste Characteristics

1.7.1

Waste Quantities and Composition

Historical
In May 2013, it was estimated that approximately 672,000 cubic metres of air space capacity remain in
Stage 3 of the landfill, which relates to a period of 5 to 7 years to complete Stage 3; subject to actual
annual quantities of waste received.
A summary of recent annual waste quantities received at the Southern Landfill is provided in
Table 1-2.
Table 1-2
Year

Historical Annual Waste Quantities Received at the Southern Landfill
Waste Received
(tonnes)

Year

1996

19,670

2005

37,000

1997

97,000

2006

41,500

1998

88,800

2007

82,000

1999

82,500

2008

68,500

2000

76,000

2009

79,000

2001

70,500

2010

82,000

2002

68,000

2011

82,500

2003

77,000

2012

81,200

2004

48,500

---

---

7

Waste Received
(tonnes)

Current and Projected
A summary of waste received along with volumetric survey information for recent financial years is
provided in Table 1-3.

7

6

Email from Johan Simeonov, Wellington City Council, 16 August 2013
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Table 1-3

Recent Waste Quantities Received at Southern Landfill

Material

June
2008/09

June
2009/10

8

June
2010/11

June
2011/12

June
2012/13

Biosolids
(average dry solids
27%) (tonnes)

15,603

17,158

17,856

17,811

16,050

General waste
(tonnes)

63,566

62,759

64,487

63,362

62,160

Cleanfill/clay
material/hardfill
(tonnes)

43,700

97,560

97,896

54,036

26,733

Total mass (tonnes)

122,870

177,477

180,239

135,209

104,943

Surveyed landfill
volume
(cubic metres)

117,000

135,000

175,000

143,000

94,964

Compaction ratio

1.05

1.31

1.03

0.95

1.11

Wellington City Council is currently projecting average waste disposal rates over the next
10-12 years as follows:
• Biosolids – 18,000 tonnes per year
• General Waste – 62,000 tonnes per year
• Cover – 40,000 tonnes per year
It is anticipated that waste reduction initiatives, a growing awareness of the need for environmentally
sustainable development, and a trend of increasing landfill disposal charges will contribute to a decline
in per capita waste volumes in the future. As a result WCC are currently projecting a 1% decrease per
year in waste generation rates.
Implementation of alternate methods for biosolids and/or refuse treatment or disposal may also result
in significant decreases in waste disposal rates at Southern Landfill. However, closure of regional
landfills could result in an increase.

8

Email from Johan Simeonov, Wellington City Council, 15 August 2013
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1.7.2

Waste Composition

The projected components of the waste stream entering the Stage 4 extension is summarised in
Table 1-4.
Table 1-4

Projected Components of Stage 4 Extension Waste Stream

Waste Component
General Domestic Waste
General Commercial Waste
Cleanfill
Construction and Demolition Debris
Biosolids and Wastewater Screenings
Water Treatment Sludge and Screenings
Street sweepings and Council Sumps
Asbestos Waste
Other Special Wastes

It is proposed that wastes would be accepted for disposal at the Stage 4 extension that meet the
9
requirements for a Class A landfill disposal in accordance with the Hazardous Waste Guidelines .
Prohibited wastes and liquid wastes as defined by the Hazardous Waste Guidelines, would not be
accepted for disposal at the proposed Stage 4 extension.
Customer or source-separated green waste, recyclables, whiteware, batteries, household hazardous
waste and tyres would not be landfilled. Although, some of these materials may be used for landfill
operation (e.g., compost derived from greenwaste used to support planting or glass/tyres used to
provide drainage).
A summary of historic characteristics representative of biosolids that may be disposed at Stage 4
landfill is provided in Table 1-5.
Table 1-5

Biosolids Characteristics

10

Characteristic

Value

Bulk Density

47 - 48.5 g/100ml

Solids Density

1.01 – 1.044 g/ml

Dry Solids

26.54 - 28.11 % Dry matter

Volatile content

86.5 - 88.2 %VSS

9

Module 2- Hazardous Waste Guidelines: Landfill Waste Acceptance Criteria and Landfill Classification, Ref. ME510, Ministry
for the Environment, May 2004.

10

8

Email correspondence 22 December 2010, James Feary, United Water to Johan Simeonov, Wellington City Council.
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1.8

Proposed Design Capacity

The concept design for the Stage 4 Landfill has been produced to accommodate waste disposal over
11
an operational lifetime in excess of 50 years under a consent term of 35 years . The proposal
provides an air space of approximately 10.1 million cubic metres, which is estimated to provide in
excess of the 80 year capacity.

11

Based on the current waste projections provided by Council the estimated fill volume will provide for greater than 80 years of
landfill life
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Concept Design Philosophy

2

The Stage 4 Landfill project is multi-faceted and requires long-term development and management
well in excess of the term of the consent. This section provides a description of the concept
philosophy, which serves as the basis for the proposed concept design, operation and monitoring as
described in Section 3 through Section 7.

2.1

Landform

The Stage 4 Landfill extension would be developed in a manner that would:
• Provide a free-draining landform where ponding of surface water is avoided, managed or
minimised.
• Interface with both the Stage 3 landform and the natural landform.
• Provide stable slopes.
• Allow for future access for maintenance, rehabilitation or monitoring purposes.
• Provide economically viable refuse placement capacity through optimising the footprint and height
of the resultant landform.
• Provide a final landform suitable for planting, recreation and outdoor activities.

2.2

Filling/Placement

The placement of refuse would be implemented in a manner that is consistent with current best
practice waste disposal principles to minimise the potential effects of the activity. To this end, the
airspace would be filled in a series of cells that would enable the operating area to be managed and
final cover established progressively.
The filling/placement strategy includes:
• Minimise the total extent of the landfill working face.
• The use of daily and intermediate covers to minimise the effects of refuse placement activities.
• Areas of the Stage 4 extension, which have reached their final landform, will have final cover
placed and be grassed or vegetated.
• The refuse placement area would be minimised where practical by adopting a staged filling regime,
so that areas would be filled progressively to their final landform.
• Management of the placement of special, odorous and hazardous wastes to reduce effects.
• Management of the placement of general waste to reduce off-site nuisance effects (e.g. odours and
dust) and minimise the attraction of vectors and pests (e.g., rats, seagulls, flies).
• Systematic control of vectors.
Access to the operating areas of refuse placement would be restricted to authorised personnel and
contractors.

2.3

Containment

The proposed containment would be designed to provide adequate environmental protection in
general accordance with the Landfill Guidelines (CAE, 2000).
The Stage 4 extension would be designed using a “multiple lines of defence” to prevent unacceptable
adverse effects on groundwater, surface water and air. These defensive measures would include:
• Provision of an engineered low permeability liner at the floor of the main valley and major tributary
valleys and also at the toe of the interface with the existing Stage 3 landfill.

42787470/42787470/P
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• Provision of a leachate collection system at the floor of the main valley and major tributary valleys.
• Provision of a high permeability engineered chimneys or a soil layer at the interface between steep
rock slopes and the refuse to promote side slope drainage to the leachate collection system.
• Provision of a sub-liner drainage system to hydraulically isolate the groundwater beneath the lined
portion of the Stage 4 extension and to provide secondary collection/control of leachate should it
permeate through the liner.
• Segregation and collection of stormwater and surface seepages of leachate from the portions of
the Stage 4 landfill extension with intermediate or daily cover and discharge to the leachate
system.
• Collection of leachate and discharge to trade waste.
• Creating a final landform for the completed Stage 4 extension to be a reasonably free-draining
landform that is grassed or vegetated and produces a stormwater quality acceptable for discharge
to the receiving environment.
• Reduce the amount of leachate generation by limiting stormwater run-on through provision of cutoff drainage at the periphery of the Stage 4 extension.
• Minimising odours and emissions to air by limiting the extent the landfill active face to the extent
practicable, utilising daily cover, and covering odorous wastes as soon as practicable.
• Collection of landfill gas through vertical wells and/or a horizontal collection system.
• Treatment of landfill gas through flaring, cogeneration or as otherwise necessary to comply with the
12
NES (landfill gas treatment/combustion system consented separately).
The Stage 4 final cover design and post closure management would provide for the following:
• Control of landfill gas and odour emissions
• Permanent and reliable separation between waste and plant and animal life at the surface of the
landfill.
• A stable and draining substrate for establishment of grass and/or other plantings.
• Monitoring, management and maintenance of the cover to control surface breakouts of refuse and
leachate.
• Management of consolidation of the refuse, including re-contouring to maintain a free draining
landform.

2.4

Geotechnical Considerations

The cells and enabling works would be developed in general accordance with the following, as
described in the Geotechnical Report:
• Soil cut slopes - approximately 25° or 1V:2H
o
• Rock cut slopes – approximately 68 or 1H:2.5V with a 2 metre wide bench every 10 metres in
height
• Final landform - 1V:4H
• Embankment slopes - 1V:3.5H in areas that do not contain biosolids or other low strength sludge.
These slopes are based on preliminary geotechnical work, and would be confirmed during detailed
design.

12

Resource Management (National Environmental Standards for Air Quality ) Regulations 2004

12
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Landform Concept

3.1

3

Footprint and Landform

The proposed Stage 4 extension footprint is shown on Drawings C-001 through C-003. At the
southern end of the Stage 4 extension, adjacent to the interface with Stage 3, the footprint is
approximately bounded at the periphery by the RL 175 m contour. From this interface the footprint
extends to the north/northwest up Carey’s Gully and is generally bounded by the RL 225-235 m
contours at the furthest extent up the valley with portions of the footprint approaching the RL 250 m
contour.
The Stage 4 landfill footprint would be bounded by the northern and southern access roads and
associated clean water diversion channels that rise from Stage 3 at grades between 1% and 16%
suitable for vehicle access and stormwater channels.
The final landform is proposed to follow these roads longitudinally and rise laterally from the roads at a
slope of approximately 1V:4H to a ridge at the centre of the landfill. The final landfill ridge would have
splays up the main tributary valleys. In general the landform would fall from the upper reaches of the
valley to meet the final level of Stage 3. The final cap surface would be provided with contour drains
directing stormwater runoff to the open drainage at the periphery of the landfill.
The minimum slope angle for any finished surface would be 1V to 10H to ensure the finished surface
remains free draining. Typically slopes as flat as 1V to 20H are considered acceptable (CAE Landfill
Guidelines, 2000). A steeper minimum slope is proposed to reduce the potential for surface water
ponding associated with the differential settlements that may occur in the case of this proposal
The proposed final landform for Stage 4 is shown in section on Drawing C-013 and in plan on
Drawing C-010. Levels shown are indicative and subject to detailed design.
The overall extent of the Stage 4 landfill footprint is approximately 28 hectares with a capacity of
approximately 10 million cubic metres.

42787470/42787470/P

13

Stage 4 Concept Design

4

Landfill Operations

4.1

4

Introduction

This section describes the infrastructure required to receive refuse at the site and the proposed
methodology and filling sequence adopted for the placement of refuse. The appurtenant facilities
described in Section 1.6 are expected to remain in place for the Stage 4 extension.
A landfill management plan detailing aspects of landfill operations would be finalised following the
detailed design process and would be a requirement of the conditions of the resource consents.

4.2

Access Roads

The existing landfill access through Landfill Road would be retained along with the existing
weighbridge and transfer station.
Permanent access roads to the Stage 4 landfill are proposed at the northern and southern extent of
the landfill footprint, refer Drawing C-006 (plan), Drawing C-013 (section) and Drawing C-014
(section). These roads would allow access during landfill operation and long-term access to surface
water drainage, landfill gas lines and cap maintenance. The road cuts have been partially constructed
and are consented by Greater Wellington Regional Council under land use consent number
WGN050007. The completion of the construction of these roads and the associated clean water
diversion would occur at the outset of the Stage 4 extension as part of the enabling works.
The southern access road would be utilised for waste haulage and facility maintenance and would be
10 m wide, two lanes with a sealed surface. The northern access road would be a minimum 5.0m
wide unsealed surface for single lane traffic with pullouts. This road would be used for facility
maintenance.
It is anticipated that cut material would be stockpiled for later use as cover material or as fill material
(e.g. for construction of access roads across the active portion of the landfill). Access to the landfill tip
face and/or the toe bund of the active cell would be provided as follows:
• across the landfill surface, utilising a built-up aggregate surface, or
• from the perimeter access roads via roads cut into the valley side slopes to the valley floor.
Limited access may be required at the valley floor for construction and/or maintenance/monitoring of
the leachate, subliner drainage and stormwater collection and conveyance systems. It is anticipated
that a narrow vehicle track 3 to 4 metres wide would be provided for this purpose built from the
Stage 3 toe access road to the toe of the active Stage 4 cell adjacent to the southern side of Carey’s
Stream. Due to the deeply incised nature of the stream it is anticipated that cutting of the gully
sidewalls and/or provision of gabion baskets/concrete blocks (for filling the road against) in a portion of
the stream bed may be required to provide sufficient space for this track and to avoid excavation in the
watercourse itself. In addition, culverts or stream fords may be required if the access track crosses
the stream.

4.3

Fill Sequence

The proposed overall cell construction sequence for the landfill is from the top of Carey’s Gully
downwards to the interface with Stage 3. Indicative cell sequencing is shown on Drawing C-007
through C-008 (plan), and Drawing C-013 (section). These indicative cell footprints may be adjusted
based on local topography to allow for practical diversion of Carey’s Stream and to optimise viable cell
sizes based on waste acceptance rates.
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4.4

Cell Development

The Stage 4 landfill extension would comprise a number of cells, which would be developed to allow
for practical and environmentally viable management of waste placement and the associated effects.
The development of each cell would generally follow the following indicative sequence:
1. Establishment of erosion and sediment control management
2. Provide temporary access for cell construction
3. Establishment of cut-off drainage and stream diversions
4. Clearing of vegetation
5. Trimming of the valley side walls of loose rock and colluvium
6. Provision of the sub-liner drainage system
7. Provision of the liner system
8. Provision of the leachate collection and conveyance system
9. Provision of engineered earthen bunds at the toe of the cell
10. Establishment of leachate/stormwater attenuation ponds
11. Provision of a permeable drainage layer at the interface with rock slopes or chimneys to promote
drainage to the leachate collection system
12. Placement of refuse
13. Provision of landfill gas collection system
Some or all of the above cell features may be constructed progressively in order to minimise
environmental effects (e.g., vegetation clearing may be progressive to reduce erosion and sediment
transport), protect assets (e.g., exposed liner and leachate systems may be subject to damage if
exposed for prolonged periods of time), and to allow for optimum development of the cell.

4.5

Refuse and Cover Placement

4.5.1

Refuse Placement

Waste will be transported to the tip head via the southern access road by the landfill operator, and
approved contractors and clients only.
Placement of waste will commence from the lowest accessible point of the active landfill cell. Refuse
will be placed and compacted on the prepared surface of the cell to form a layer between 2 and
5 metres high. Compaction of the refuse would be carried out in accordance with accepted good
practice for sanitary landfilling and the landfill management plan in order to achieve in-situ density of at
least 1.0 tonne per cubic metre. Successive cells would then be placed, working from side to side of
the working face, and compacting each layer fully before placing the next.
Refuse in each cell would be shaped to shed surface water run-off to the gas chimneys or the
leachate drainage system.

4.5.2

Daily Cover

The working face of the landfill would be provided with daily cover material at the end of each day of
operations, and no refuse would be left uncovered for more than ten hours (odorous wastes would be
covered promptly). Additional cover requirements may be implemented for biosolids disposal and
odorous wastes and would be outlined in the updated landfill management plan.

16
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Daily cover material would be spread and compacted over the top surface of the advancing "lift" of
refuse to a compacted depth of not less than 200 mm, and not more than an average depth of
300 mm. Cover material would be spread and compacted on the sloping face of the lift to a
compacted depth of not less than 100 mm, and not more than an average depth 250 mm.
Daily cover material would be suitable inert waste stream material or suitable excavated site soils.

4.5.3

Intermediate Cover

Intermediate cover is proposed during the operational phase of the project in areas where filling is not
proposed over the short-term (nominally in areas where filling is not proposed for approximately one
year or more). Intermediate cover would consist of daily cover material, which would then be
compacted and grassed. Where necessary, additional soil would be applied to provide a surface and
thickness that reduces surface water infiltration and resists erosion. The surface of the compacted
cover material would be contoured to promote run-off of surface water to the gas chimneys and
leachate drainage system.

4.5.4

Final Cover

Final cover would be provided in those areas where future filling is not proposed. The proposed final
cover (refer Drawing C-015) from bottom to top comprises the following:
•
•
•
•

300 mm coarse aggregate gas collection layer
-7
600 mm compacted soil cover with a permeability of 10 m/s
150 mm selected fill to provide drainage of the cover layer
150 mm subsoil/topsoil layer

Only those areas of fill that have been completed to the design levels, provided with the final cover
layer and suitable to be seeded with grass or planted would be shaped and provided with contour
drains to direct surface water to the stormwater drainage system.

42787470/42787470/P
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5

This section provides an outline of the leachate containment and management system design
concept. This concept was developed to provide containment in general accordance with the Landfill
Guidelines (CAE, 2000). The fundamental philosophy for the proposed Stage 4 extension leachate
containment and management relies upon and includes the following:
• Low permeability of in-situ greywacke rock constituting the majority of the sideslopes within the
landfill footprint.
• Location of the base of the landfill footprint within a groundwater discharge zone (Carey’s Stream),
which would limit downwards migration of leachate.
• Provision of a drainage layer on the landfill sideslopes to manage leachate head in these areas.
• Provision of a piped, fully redundant, leachate collection system to manage leachate head on the
landfill liner.
• Provision of a leachate drainage layer around the piped collection system to provide full
redundancy for leachate flow should the piped collection system become ineffective.
• Provision of a low-permeability liner system at the landfill base to contain leachate.
• Provision of a liner underdrainage system (subliner drainage system), which would limit
groundwater pressure on the liner system, provide a means for groundwater discharge similar to
the existing groundwater flow regime, and allow for tertiary control of landfill leachate, if required.

5.1

Containment

5.1.1

Liner

A liner is proposed for the valley floor, which would intercept leachate collected on the steep side walls
and direct it to the leachate collection system. This liner system would also minimise transport of
leachate to the relatively higher permeability colluvium present at the bottom of the valley. The liner
-9
would comprise a 900 mm thick compacted soil layer with a permeability of 10 m/s or less or
alternatively, a composite geomembrane/geosynthetic clay liner and compacted soil system may be
provided that delivers an equivalent hydraulic and chemical containment.
The liner system would either be keyed into competent greywacke rock at the valley floor or in the
case of a clay liner extended to a height of approximately two vertical metres above the base of the
liner along the valley slopes to ensure a seal against the rock face. Refer to Drawings C-015 and
C-016 for indicative liner options.
It is assumed that the finished surface slope of the Stage 3 landfill over which the Stage 4 waste would
be placed, would be provided with a final 600 mm compacted soil cover with a permeability of
-7
10 m/s, consistent with the Stage 3 consent. A drainage layer is proposed at the interface between
the Stage 3 and Stage 4 landfills, which would report to the leachate management system. In order to
provide containment and to direct leachate to the Stage 4 liner system it is proposed that the toe of the
interface between Stage 3 and Stage 4 of the landfill would be lined, as described above, to two
vertical metres above the base of the landfill.
Groundwater seepage from the side slopes would be expected in discrete areas where shear zones,
which act as conduits for groundwater, intercept the gully. The majority of seepage reports to the
base of the gullies, which would be controlled by the subliner drainage system described in
Section 5.1.2. Under the current proposal, if significant areas of side slopes seepage were
encountered they would be lined, or grouted or sealed prior to filling. There are likely to be other
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minor shear zone areas where lining and draining are not practical. Seepage from these areas would
provide dilution to the leachate and report to the leachate collection system, adding to the predicted
volumes. Allowance would be made during detailed design for seepage contribution to the leachate
flow.
The proposed liner would be of sufficient thickness to accommodate seismic displacements as
13
summarised in Section 1.3.3 and described in the Phase 1 Geotechnical Report .

5.1.2

Subliner Drainage System

Due to the potential for artesian groundwater in the valley floors a subliner drainage layer is proposed
to protect the liner system and reduce groundwater intrusion into the base of the landfill, refer to
Drawing C-016. This drainage system would include a perforated pipe system beneath the liner
bedded in aggregate drainage material.
For each cell the subliner drainage system would daylight below the toe bunds and associated ponds
in a sump, which would overflow to Carey’s Stream. The sump would allow for monitoring of the
subliner drainage system for leachate impacts as well as provide a location for diversion of the water
to the leachate system should it become impacted. At the completion of Stage 4 the subliner drainage
system would be connected to the existing Carey’s Stream diversion tunnel beneath the existing
landfill, which ultimately discharges back to the Carey’s Stream to the south of the existing landfill.
This subliner drainage system, in conjunction with the upward hydraulic groundwater gradients, would
provide secondary leachate control should the liner fail

5.1.3

Sidewall Leachate Filter/Drainage

Due to the steepness of the valley side walls, drainage pipework to collect leachate is not proposed
along these slopes.
However, a drainage system is proposed that would consist of either inclined drainage chimneys
adjacent to the side walls or a screened open-graded drainage layer on the sidewalls. The sidewall
drainage system would be designed to provide a drainage path for landfill leachate and groundwater
discharging from the valley side walls and divert this to the leachate collection system. The drainage
system would be designed to be equivalent of maintaining a leachate head of less than 300 mm in
accordance with Landfill Guidelines (CAE, 2000).
This concept would involve trimming of loose material from the valley sidewalls and placement of
drainage material on the side walls of the landfill in wedges as the waste level rises or, in the case of
the chimneys, built up progressively using casings that would be pulled upwards as filling progresses.
It is expected that the permeability of the valley sidewall rock would be approximately two to three
orders of magnitude less than the filter/drainage material and as a result the head of leachate on the
valley side walls would be low. As a result significant leachate infiltration into the sidewalls is not
expected.
In the case of the sidewall drainage, where the inclined length of sidewall slopes exceeds 100 metres
intermediate benching would be provided to collect leachate. The benches would comprise a
drainage aggregate layer and collection pipe system. Leachate would be drained from the bench

13

Southern Landfill Stage 4 Phase 1 Geotechnical Report, August 2013, URS New Zealand Limited
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areas through provision of piped laterals, which discharge to leachate chimneys within the refuse, and
ultimately report to the leachate collection system at the base of the landfill.
It is expected that during filling operations that the surface of the sidewall drainage layer or chimneys
would be sealed with low permeability material to minimise short-circuiting of the landfill gas recovery
system through the surface. This material would be stripped from the surface of the drainage layer as
filling progresses vertically.

5.2

Leachate Management

The leachate collection system will be designed to control the head of leachate that will accumulate on
the liner to less than 0.3 m head in accordance with the Landfill Guidelines (CAE, 2000).

5.2.1

Leachate Volume

The concept design is based on the following leachate generation assumptions:
3

3

1. Between 33,000m and 63,000 m of leachate would be generated annually (approximately 1 to
2 l/s) at completion of the Stage 4 filling operations (post final cap) as reported in Southern Landfill
14
Stage 4 Hydrogeological Technical Report .
2. During the intermediate periods of filling the Stage 4 landfill, cells may have daily or intermediate
cover only. Under this scenario an average leachate flow of 0.5 l/s is estimated allowing for an
uncapped area of 3.3 ha towards the end of the landfill life, a conservative annual rainfall of 1.5 m,
and 30% infiltration.
3. The worst case for leachate generation is immediately after a liner is placed and waste is not
placed, which allows for all rainfall falling on this liner area to report directly as leachate. Under this
scenario temporary bunds would be used to separate stormwater; nevertheless, a catchment of up
to 1 ha is possible. A peak leachate flow rate of 39 l/s is estimated assuming a 1.0 ha lined
surface, and a 10 minute rainfall event with a 5% annual recurrence interval (ARI).
For concept design purposes the sum of the three generation scenarios, or 42 l/s, was assumed as
the maximum (peak) leachate generation for the 10 minute storm duration. The base flow leachate
generation was assumed to be the sum of the first two generation scenarios, or approximately 3 l/s.
Leachate volumes would be verified during detailed design for each cell of the landfill. Given that liner
and subliner drainage systems are proposed, groundwater intrusion from the base of the lined portion
of the landfill is not anticipated. Deluge rainfalls would be accommodated through attenuation as
described in Section 5.2.3.

5.2.2

Leachate Collection

A leachate collection system is proposed above the liner at the valley floor (refer Drawings C-011
and C-016). The collection system would comprise a perforated drainage pipe system bedded in
coarse drainage aggregate. Two drainage pipes are proposed to provide full redundancy at the
maximum anticipated leachate flow (42 l/s). Assuming a valley floor slope of approximately 7.5% a
nominal 200 mm diameter pipe has a capacity of approximately 90 l/s, which would also allow for
fouling/slimming of the pipe. Non-perforated pipe risers would be provided along the valley walls to
allow for flushing of the system.
14
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A 300 mm drainage/filter layer, comprising graded sand, would be provided above the drainage
aggregate layer. The drainage/filter layer would terminate at the valley sidewalls and would be tied
into the sidewall filter/drainage system. The coarse drainage aggregate layer would provide
secondary conveyance of the leachate should the perforated pipe system fail. A cross sectional area
of approximately 2 square metres for the drainage aggregate layer would provide a sufficient
-2
secondary flow path for the base flow (3 l/s) assuming a permeability on the order of 3x10 m/s. and a
gradient of 7.5%.
The sizing information provided above is based on conservative assumptions and it is noted that
actual design flows will be based on cell-specific characteristics, such as exposed liner area,
uncapped area, overall size of the landfill, location within the catchment and sidewall groundwater
seepage (not lined or drained as described in Section 5.1). In addition, attenuation of leachate
through the ponds described in Section 5.2.3 would be provided, which would reduce peak flows.
Actual system sizing is to be refined during detailed design of the landfill cells. The minimum leachate
collection pipeline diameter would be 150mm in accordance with the Landfill Guidelines (CAE, 2000).

5.2.3

Leachate Ponds

Temporary leachate storage ponds would be provided at the toe of the active landfill cell. The
purpose of these ponds is to provide attenuation of stormwater accumulated from fill areas (without
final cover) and seepage prior to discharge to the leachate system. These ponds would be lined in
accordance with CAE Landfill Guidelines. Additional attenuation, for surface flow and seepage, would
be provided upstream of the toe bund.
Sizing of ponds would be completed as part of detailed design of each landfill cell based on a
100-year return period storm.

5.2.4

Connection to Existing Leachate Conveyance System

Cross Connection to Existing System
The proposed Stage 4 leachate collection system would be reticulated to, and cross connected with,
the existing leachate system, which comprises a 225 mm non-perforated pipe encased in concrete
along the true left floor of the stormwater tunnel system beneath Stages 2 and 3 of the existing landfill.
This system ultimately discharges to the tradewaste system.
The capacity of the existing leachate discharge pipeline would be assessed during detailed design of
the Stage 4 cells and would be upgraded if required.

Future Access
As filling of Stage 4 nears the interface with the existing Stage 3, the access to the existing tunnel
system would be covered. At this point the tunnel would cease to convey surface water but would still
be utilised as a conduit to convey leachate in separate pipeline(s) to the trade waste system. In
addition the tunnel would receive the subliner drainage (Section 5.1.2).
The following measures are proposed to provide access to the tunnel system near and after the
completion of filling of Stage 4 (refer Drawings C-006 and C-012):
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• Provision of a near vertical access shaft (approximately 100 m deep) outside the fill footprint
(i.e., adjacent to the southern access road) connected by a near horizontal drift to the existing
tunnel system. This means of access is proposed to reduce the risk of collapse and the potential
for landfill gas and leachate ingress at the point of access, and also to provide an access point
adjacent to a stable road so that equipment can be easily supplied adjacent to the vertical access.
• Means for diversion of leachate from the main line(s) within the tunnel to the access shaft to allow
for diversion of leachate from the main tunnel should it become compromised downstream.
• Provision of a sump or other means that would allow for pumping of the diverted leachate should it
be required. Pumps would be provided only if the diversion was in operation.
• The existing tunnels would be grouted within approximately 10 metres of the proposed Stage 4
footprint.
When landfilling begins in the area of the tunnel entrance, the existing tunnel cascade and entrance
will be sealed with concrete grout and then covered. Non perforated leachate pipes and subliner
drainage pipes will be laid through this grout and have seals to prevent flows entering the tunnel other
than through the designated pipework. Construction of this tunnel access may be deferred to the point
when filling over the cascade and tunnel entrance is proposed.

5.2.5

Leachate Disposal

Leachate analytical results for the past five years have reported analyte concentrations an order of
magnitude below the WCC trade waste consent conditions for its disposal. The leachate composition
has remained reasonably consistent over the five year period, does not appear to be increasing in
strength, and is typical in composition of that produced from a mature landfill (greater than 10 years in
age). It is anticipated that the leachate from Stage 4 would comply with tradewaste requirements
when combined with the existing Stage 3 leachate. Should leachate concentrations exceed
tradewaste requirements, the leachate storage ponds will provide a location for treatment of the
leachate prior to discharge.
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A framework for Erosion and Sediment Control Management is provided as Appendix B and the
general stormwater management concept is described below

6.1

Stage 4 Perimeter Drainage

The Stage 4 Landfill would be provided with a perimeter cleanwater diversion to collect and convey
uncontaminated stormwater from the natural catchment above the landfill and from the final cover of
the landfill. This cleanwater would be diverted around the periphery of the landfill before connecting to
Carey’s Stream downstream of the landfill. This cleanwater diversion would also receive flow from
areas of the landfill with final cover established. Drawings C-003 and C-006 show the proposed
cleanwater diversion in plan and Drawing C-014 shows indicative drain sections.
As shown on Drawing C-003, the cleanwater diversion would connect to pipelines that convey flow
from the administration building/transfer station area and the area adjacent to the former Living Earth
Composting Facility down the bund between Stage 2 and Stage 3 of the landfill. These pipelines
discharge to concrete surface drains prior to ultimately discharging to Carey’s Stream. The capacity of
the existing pipelines will be confirmed during detailed design and the pipelines upsized or duplicated
as required.
The cleanwater diversion on both the northern and the southern sides of the landfill would be
constructed at the outset of the Stage 4 extension, prior to landfilling. This would have the effect of
significantly reducing the reliance on and associated risk of the existing tunnel system, as
approximately 80% of the catchment above the existing Stage 3 landfill would be diverted around the
periphery of the landfill and would not discharged through the tunnel.
The detailed design would provide attenuation of contributing flows to the cleanwater diversion at
gullies above the landfill footprint to reduce peak flow rates. Drawings C-003 and C-006 show
indicative locations for attenuation area at the head of the main valley and at major tributary valleys
above the landfill footprint. These attenuation areas would reduce downstream erosion and sediment
transport and also allow for the reduction in size of downstream infrastructure. However, the site
topography is steep and as a result the attenuation volume is likely to be limited. The capacity of the
existing downstream infrastructure would be confirmed during detailed design and upgraded if
required.
A portion of the runoff from the final landfill cover would be attenuated through infiltration into the
drainage layer beneath the topsoil/vegetative cover as described in Section 4.5.4.
In addition to attenuation, other measures would be considered during detailed design to control
sediment and erosion transport that could affect the performance of the stormwater system, such as
the following:
• Check dams in the cleanwater diversion; and
• Energy dissipation devices at pipelines and the discharge to Carey’s Stream.
Ecological compensation measures are proposed along the diversion as the landfill is progressively
15
closed . The proposed compensation includes a number of measures that will assist with the
management of sediment transport, including the following:

15

Ecological Compensation Feasibility Assessment, Stage 4 Extension of the Southern Landfill, URS 2013
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• Riparian planting along the diversion by relocation or narrowing of the access roads progressively
as cells are completed.
• Localised widening and/or deepening of the cleanwater diversion
• Provision of meander/wetlands areas along the cleanwater diversion
• Planting of sedges, carex and flaxes at the toe of the final landfill cover where it abuts the access
road
• Vegetation of the final landfill cover

6.2

Carey’s Stream Diversion

Carey’s Stream, between the active landfill Stage 4 cell in the upper part of the valley and the existing
Stage 3 would be retained but progressively removed as landfilling advances down the valley to meet
Stage 3.
The existing tunnel beneath Southern Landfill would continue to be used for diversion of Carey’s
Stream until the Stage 4 landfill approaches the tunnel entrance, located approximately 100m to the
north of the toe of Stage 3. The tunnel discharges to Carey’s Stream to the south of the Southern
Landfill. As described in Section 5.2.4, this tunnel would ultimately be decommissioned with respect
to surface water flow as filling of Stage 4 nears completion. Refer Drawings C-006 and C-012.
The existing leachate pipe system that is located in the tunnel will be retained or upsized as
determined during the detailed design.

6.3

Cell Stormwater Management

Run-off and seepage from areas of active landfilling (without final cover) and stormwater run-on to
active landfill areas would be collected and treated as leachate.
Where practical; cutoff drains would be provided around active landfill areas to divert uncontaminated
run-on stormwater flows to Carey’s Stream. These cleanwater cutoff drains would be directed to the
sediment pond for treatment prior to discharge to Carey’s Stream below the active landfill cell
(Appendix B).

26
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Landfill Gas Management
16

The National Environmental Standards (NES) require that landfill gas be collected and combusted to
minimise its greenhouse gas potential. The landfill gas collection system for Stage 4 will be designed
to ensure that when intermediate or final capping is in place, the surface emissions of methane will be
less than the NES requirement of 5,000 parts per million (ppm). The proposed Stage 4 extension
landfill gas management system is consistent with the NES and includes the following:
•
•
•
•

Landfill gas collection wells
Landfill gas conveyance system including headers, laterals and ring mains
Condensate drainage and traps
A low permeability capping system underlain by a landfill gas collection layer (refer Drawing
C-015)
• Reticulation of the landfill gas to a landfill gas combustion system, consented to receive, treat and
discharge such wastes
The proposed landfill gas collection system will be developed progressively for Stage 4, with extraction
commencing:
• Once it is safe to do so, without the risk of introducing air into the landfill and creating the potential
for a fire.
• When required to manage gas hazards for site workers (based on instantaneous surface
monitoring) and odours.
• Once sufficient mass has been accumulated in the landfill to practically recover and combust
methane
• Notwithstanding the above, at a cumulative mass of biodegradable/putrescible waste no greater
than 200,000 tonnes, in compliance with the NES.
It is anticipated that a landfill gas ring main would be provided at the perimeter access roads and
reticulated to the existing landfill gas combustion system location. Landfill gas pipework from the ring
main to the wells would be through laterals placed on the surface of intermediate and final capping.
Condensate would be drained back to the landfill and/or trapped and treated as leachate.
It is anticipated that a combination of both horizontal and vertical wells/chimneys would be provided to
collect and control landfill gas. Vertical wells would be drilled through waste once gas level monitoring
identifies recoverable gas levels. Wells and chimneys would be built-up/extended as the waste level
increases to finished design levels. Horizontal, wells would be constructed and fill placed on top of
them. The design and spacing of the wells would be confirmed during detailed design and refined
during operation based on landfill gas concentrations, the nature of the waste and leachate levels.
Landfill gas from Stage 4 will be reticulated to a landfill gas combustion system, consented to receive,
treat and discharge such gas in accordance with the NES. Consent for the landfill gas combustion
system is not sought under this application.

16

Resource Management (National Environmental Standards for Air Quality ) Regulations 2004
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8

URS New Zealand Limited (URS) has prepared this report in accordance with the usual care and
thoroughness of the consulting profession for the use of Wellington City Council and only those third
parties who have been authorised in writing by URS to rely on the report.
It is based on generally accepted practices and standards at the time it was prepared. No other
warranty, expressed or implied, is made as to the professional advice included in this report.
It is prepared in accordance with the scope of work and for the purpose outlined in the Proposal dated
November 2009.
Where this Report indicates that information has been provided to URS by third parties, URS has
made no independent verification of this information except as expressly stated in the Report. URS
assumes no liability for any inaccuracies in or omissions to that information.
This report was prepared between January 2011 and August 2013 and is based on the conditions
encountered and information reviewed at the time of preparation. URS disclaims responsibility for any
changes that may have occurred after this time.
This report should be read in full. No responsibility is accepted for use of any part of this report in any
other context or for any other purpose or by third parties. This report does not purport to give legal
advice. Legal advice can only be given by qualified legal practitioners.
Except as required by law, no third party may use or rely on, this report unless otherwise agreed by
URS in writing. Where such agreement is provided, URS will provide a letter of reliance to the agreed
third party in the form required by URS.
To the extent permitted by law, URS expressly disclaims and excludes liability for any loss, damage,
cost or expenses suffered by any third party relating to or resulting from the use of, or reliance on, any
information contained in this Plan. URS does not admit that any action, liability or claim may exist or
be available to any third party.
Except as specifically stated in this section, URS does not authorise the use of this Plan by any third
party.
It is the responsibility of third parties to independently make inquiries or seek advice in relation to their
particular requirements and proposed use of the site.
Any estimates of potential costs which have been provided are presented as estimates only as at the
date of the Report. Any cost estimates that have been provided may therefore vary from actual costs
at the time of expenditure.
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Appendix B - Framework for Erosion and Sediment Control Management, Stage 4
Expansion of the Southern Landfill

B.1

Introduction

B.1.1

Background

Wellington City Council (WCC) operates the Southern Landfill, a municipal solid waste landfill, located
at Happy Valley, Wellington. WCC wish to extend the existing landfill in a northerly direction from the
current Stage 3 area of the landfill further up Carey’s Gully into the proposed Stage 4 landfill area.
WCC is applying to Greater Wellington Regional Council (GWRC) for resource consents for the
Stage 4 extension. URS New Zealand Limited (URS) has been engaged to prepare this framework for
erosion and sediment control works in support of those applications.
The proposed Stage 4 landfill would be developed over a large period of time (the lifespan is
estimated to be greater than 80 years based on current WCC projections) and detailed design of
individual Stage 4 cells has not been undertaken. As a result, the erosion and sediment control
measures provided in this report are generic, and would be updated during detailed design of each
cell of the Stage 4 landfill, and confirmed by the Contractor before undertaking physical works.
The proposed Stage 4 landfill extension is located over 28 hectares in Carey’s Gully. The natural
landform is steep-sided weathered greywacke that approximately 90% covered in secondary bush.
The proposed works to develop the landfill extension would be managed to isolate and re-direct flows
from upper catchments past the proposed earthworks and landfill operations, undertake works in
stages to minimise exposure of erodible soils and allow for progressive stabilisation, and would install
sediment ponds for exposed areas of the landfill cell footprint.

B.1.2

Site Geology and Geomorphology

The geology of the site is primarily “greywacke”. Superficial deposits comprise Makara Soils, which
typically consist of brown silty sand with some gravel and clay. Thicknesses are stated to vary widely
from 0.5 m to 3 m and are generally thickest in mid slope areas of the valley. Angular greywacke
gravel and scree slopes are common in steeper areas and there are no superficial deposits in the
steepest areas, which comprise bedrock.
Alluvium, consisting of sub-rounded sandstone gravel occupies a narrow strip of limited depth in the
bottom of the gullies.
In the vicinity of the proposed Stage 4 extension, the bedrock is found to comprise predominantly
unweathered to slightly-weathered rock, with limited weathering at surface. The weathering identified
on site was typically greatest at the ridgelines and where groundwater recharge was occurring. Where
moderately weathered rock is exposed in the road cuts along the eastern and western valley sides,
the thickness of this was material observed to range from about 0.0 m to about 7.0 m. Greywacke
exposed in the valley floor typically comprises slightly weathered rock.
o

o

o

o

The slopes across the site have a range of angles, typically 20 to 50 with some areas 50 to 70 and
o
o
occasionally steeper slopes. Slopes in the 20 to 50 range are typically densely vegetated with
colluvium (0.2 m to 2.4 m thickness) overlying sandstone and mudstone rock. Colluvium greater than
o
1 m thickness was not observed on natural slopes steeper than 40 and no colluvium was observed on
o
natural slopes at angles greater than 55 .
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o

o

Natural slopes appear stable where from 0 to about 40 , and colluvium appears to be marginallyo
stable-to-unstable where present on slopes greater than 40 .

B.2

Erosion and Sediment Control Framework

The Stage 4 landfill is proposed to commence near the head of Carey’s Gully and progress
downwards to the interface with the existing Stage 3 landfill. Fill areas will be developed and
managed as cells, with cell size optimised based on topographical and waste generation
considerations.
Temporary erosion and sediment controls are required for landfill enabling works and during
development of landfill cells. It is considered that once the enabling works and cells are operational
that affected earthwork areas will be stabilised and not erodible. Stormwater flows originating from
landfill cells without final cover will be considered as leachate and report to trade waste.
Indicative details are provided in Drawing C-034 and C-035.

B.2.1

Existing and Proposed Site Drainage

Carey’s Gully Stream lies within the proposed Stage 4 landfill footprint, and currently drains to a tunnel
system that commences upstream of the Stage 3 landfill and continues beneath Stages 3 and 2 of the
landfill before exiting the tunnel and reverting to natural watercourse at the landfill toe.
The hydrology and proposed stormwater management of the upper section of Carey’s Gully is
17
addressed in Sections 3.4 and 5.7 of the Resource Consent Application .
The stormwater management approach has four main elements:
• Install cleanwater diversions around the perimeter of the proposed landfill (with associated
attenuation storage) to collect and divert natural surface water away from the proposed earthworks
areas.
• Install sediment controls downstream from earthworks to treat sediment affected stormwater before
discharge to the downstream portions of Carey’s Stream.
• Landfill cell development and filling to begin at the top of the gully and progress down Carey’s Gully
towards the existing stormwater tunnel, which will allow for the existing stream and vegetation
outside of the cell to be retained until landfilling begins in that area.
• Progressive installation of final landfill capping to divert clean surface water to the perimeter clean
water diversion.

B.2.2

Erosion Control

The management of erosion during the construction of the landfill would follow the general stormwater
management approach discussed above, together with the following erosion and sediment controls,
which generally follow guidance given in the ‘Erosion and sediment control guidelines for the
Wellington region – 2006’ (ESCGWR 2006):

17

Resource Consent Application for the Stage 4 Extension of the Southern Landfill, Wellington, URS, August 2013
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• Erodible or unstabilised earthwork footprints would be maintained at minimal and manageable
extents.
• Retention of existing ground cover until immediately prior to road or landfill cell construction.
• Provision of permanent cleanwater diversions as soon as practicable, to collect and convey clean
water from upper catchments around the landfill.
• Cuttings for roads would progressively install the cleanwater diversion in virgin rock at the heel of
the cutting.
• Spoil from road cuttings would be removed to fill areas provided with sediment ponds.
• Landfill footprint under construction would be provided with sediment ponds accommodating 2 to
18
3% by volume, of the contributing catchment .
• An additional volume of storage would be provided in a forebay to sediment ponds, equivalent to
10% of the required retention volume stated above.
• Where practical sediment ponds would be installed in locations required for leachate ponds in the
future, which would reduce construction impacts.
• Decant rates for the sediment ponds would be based on 2l/s/ha of catchment area.
• All temporary and intermediate cutoff drainage would be designed to accommodate 5% Annual
Exceedance Probability (AEP) flows. Permanent diversion drains/flow paths would be designed to
accommodate 1% AEP flows.
• The landfill would be progressively capped and revegetated in grass as soon as practicable.
• In areas where tributary catchments include erodible materials - Installation of check dams in
general accordance with the spacing and details described in ESCGWR 2006.
Potential sediment producing activities include the construction of the access roads and construction
of the active cell for placement of landfill waste.

B.2.3

Access Roads

The southern and northern access roads would be constructed in their entirety as part of the enabling
works for landfill development. The access roads would allow for the construction of the proposed
cleanwater diversion system, which would divert clean surface water flows from the upper parts of the
Carey’s Gully catchment (above the Stage 4 footprint) around the landfill. The cleanwater diversion
system would discharge to the existing drainage at the Stage 3 portion of the landfill.
The extent of the construction of the cut batter and the cleanwater diversion would be limited to
approximately 100 m in length, after which the road surface and cleanwater diversion would be
stabilised as required against erosion, prior to continuing with earthworks.
The batters cut into the steep weathered greywacke gully sides are expected to have little erodible soil
due to its slope and the geology discussed in Section B.1.2. The cleanwater diversion and adjacent
road would be constructed to a longitudinal gradient of generally 2% providing conveyance capacity of
200% of the anticipated flows. Check dams or other controls (e.g., diversion widening and/or
breakers) would be provided in the cleanwater diversion to reduce flow velocities and allow settlement
of solids. There is little clay fraction in the natural soils, and as a result relatively fast settlement of
suspended solids is expected.

18

Capacity based on the slope of the contributing catchment as described in ESCGWR 2006.
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The earthworks for the access roads and perimeter cleanwater diversions would generally be cut
batters. Where the road crosses minor incised gullies the road would be either cut further into the
natural ground to reduce embankment fill and/or provided with stabilised embankments. Depending
on the topography and conditions, as determined during detailed design, stable embankments could
comprise simple earthen embankments or may be constructed using mechanically stabilised earth
retaining walls, faced with gabion baskets or another similar system.
Some gully crossing locations may provide the opportunity to attenuate surface flows from upper
catchments. These locations may also provide the option to divert surface water captured by the
cleanwater diversion back to the undisturbed portion of Carey’s Gully below the active cell of the
Stage 4 extension. This is possible as Carey’s Gully would be progressively developed as landfill from
the top down; thereby retaining the lower portion of the stream reporting until landfilling reaches that
area. This potential diversion to Carey’s Gully stream is most likely for the northern access road.

B.2.4

Carey’s Gully Access Road

Filling of the Stage 4 landfill will begin at the upper extent of the landfill footprint. An access track from
the Stage 3 area to the upper portion of the Stage 4 footprint is required for installation and
maintenance of the leachate pipeline. This track would be approximately 3 metres wide and would be
located alongside the stream at the base of the gully.
In some locations the access track may encroach upon the stream. At these locations the access
road would be retained at the stream edge with gabion baskets or concrete blocks to reduce
earthworks within the stream proper. The retained height is expected to be less than 1.5 m. During
heavy rain, the retaining elements would form the side of the stream and excessive flows would be
able to flow over the aggregate road surface if necessary. Stream crossings, where necessary, would
consist of culverts or erosion resilient fords.
The cleanwater diversion system would divert as much as 80% of the current upper catchment surface
flows to Carey’s Stream around the landfill perimeter. As a result the storm response in this portion of
Carey’s Stream would be less (except in the case where cleanwater diversion flows are returned to
undisturbed reaches of Carey’s Stream).

B.2.5

Landfill Footprint Areas

The cleanwater diversions around the Stage 4 footprint would be installed as part of the enabling
works for landfill cell development. Surface lows from above the landfill footprint would be diverted
around the landfill perimeter.
During landfill cell development sediment ponds would be installed downstream from the cell to collect
and treat flows from the remaining catchment within the cell footprint beneath the cleanwater
diversions. The clearing of vegetation for the first cell of the Stage 4 landfill would commence at the
upper extent of the gully after installation of the sediment pond, and proceed progressively down gully.
As the proposed clearing and landfill cell construction operations are at the head of the gully and
below the cleanwater diversion drains around the landfill perimeter, works would not be undertaken in
a live watercourse. The existing stream below the active landfill cell would remain untouched until the
landfill encroaches over that area as discussed in Section B.2.1.
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Cleanwater cutoff drains would be installed within the proposed landfill cell footprint (below the
perimeter cleanwater diversion) to direct clean surface flows around the active filling area (to minimise
leachate production). These cleanwater cutoff drains would be directed to the sediment pond for
treatment or provided with in-drain controls/stabilisation (e.g., geotextile lining) prior to discharge to
Carey’s Stream below the active landfill cell.
The sediment ponds would be designed to meet the requirements of the “Erosion and Sediment
Control Guidelines for the Wellington Region”. Individual catchments could exceed 5.0 ha, and
although ponds would be sized for the initial catchment size, the actual cleanwater catchment size
would be progressively reduced as landfilling occurs in the cell. Surface water that comes into contact
with waste would be managed as leachate and such flows would be attenuated for discharge to the
leachate pipe system.
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