Adapting a Closed Landfill for a Changing Climate

From Portfolio-Wide Risk to Site-Specific Action

Courtney Armstrong
Senior Project Manager — Closed Landfills
Auckland Councll
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Presentation Overview

1. Auckland Council Closed Landfill Portfolio

2. Why Climate Change Matters for Closed Landfills
3. Portfolio-Wide Climate Risk Screening

4. What the Results Told Us (and What They Didn't)

5. Site-Specific Assessments and Key Lessons
Learnt

6. From Understanding Risk to Targeted Investment

7. Decision-Making: Act Now vs Monitor and Adapt

8. Wrap Up: Managing Risk with Confidence
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Auckland Council Closed Landfills
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* Approx 200 landfills across the
e Auckland Region

» Wide spectrum of fill types — from
municipal solid waste to cleanfill,
and everything in between.

. * Spread across coastal, floodplain
Wy - and urban environments

: * 110km span (north-south, straight
° line distance) or in Auckland terms
” >3 hours In traffic.

Ao » 48 high priority sites
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Why We Care: Climate Change & Closed Landfills

» Closed landfills are legacy assets In

locations chosen under very different
assumptions

 Climate change Increases the likelihood that
existing weaknesses are exposed

 Failure can extend well beyond the landfill

boundary — into communities, coastlines
and Infrastructure.

A 4
VWY
Council ==~

M\
- -
Te Kaunihera o Tamaki Makaurau s s

J
wasteMINZ =ALGA




What We Saw In 2023 (Cyclone Gabrielle)
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What we saw was manageable — but it left very little room for error. And across a portfolio this large,
that makes understanding where the risk really sits critical.
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Portfolio Wide Risk Assessment

FROM MANY SITES TO FOCUSED ACTION Lot Riok Ascocament o]

Our risk-based approach to prioritising closed landfills developed by Tonkin + Taylor with
Ministry for the Environment (MfE)
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W ~ Designed as a screening tool, not a
CLOSED LANDFILL | SENSITIVITY / CRITICALITY RELATIVE RISK | '
LOCATIONS ‘ itlp'\:i.lr-::lftfii?nzs VULNERABILITY Potential impact | Combined d eS I g n SO I Utl O n
Our complete portfolio erosion, inundation How susceptible if failure occurs ; risk score
of closed landfill sites ‘ the site is
2 | | | | | - . .
\ - -~ Atransparent, consistent, evidence-
PRIORITISATION based view of where pote ntial risk
W};e.re we focus effort eXI Sts .
and investment
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Houston, We Have a Portfolio Problem!

Summary: Not ldeal

Table 4.5: Summary of the number of sites in each risk category — present day

Total

* Alarge proportion of the portfolio Is
exposed to at least one climate

Rl -2 hazard

soundary [ 1 o o

crotor] - N » Rainfall-induced flooding Is the
inundation [T - “ dominant risk driver across sites
scou o) - N

Rainfall 158 .-, .

mivced [ 46 * Initial results flagged many sites as

high risk — too many to address at
once

The challenge wasn’t identifying risk — it was deciding where to act first.
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Site Specific Assessments — What We Did Next

o Helensville

o Barry’s Point

o Ngataringa
Taipari Strand

Meola / Motions Shore Road

Phyllis / Harbutt
Reserve

Key

CAPEX measures (planned or underway)

‘ Long-term monitoring

Pohutukawa
Reserve

o Ray Small Park

Selection of sites based on
combined risk scores and site
knowledge

Short-term coastal erosion and
Inundation risk was often
over-emphasised (low-energy
environments, mangrove
buffering)

Only a small subset required
remediation Iin the next ~20 years

The tool was most powerful for
long-term risk identification, not
short-term action

The portfolio tool identifies potential risk — site-specific context determines significance
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Key Lessons from Site-Specific Assessments

* Environmental energy was not accounted
for

§ Low Energy, tidally dominated estuarine
environment.

* Hazards were weighted equally
» Existing protections weren't captured

* Waste proximity to the boundary matters ey
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e Ngataringa / Dacre Park §

- Uncertainity drove conservatism ST, g, " S

Site Context didn’t change whether hazards were present — it changed the likelihood
that those hazards would actually impact the landfill
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From Understanding Risk to Targeting Investment

THE CHALLENGE

From Where Is the Risk?
To Where should we

actually spend money to

chan ge ou tcomes? 1. LIMITED BUDGETS 2. NOT ALL HIGH-RISK SITES 3. PRIORITY IS DRIVEN BY
JUSTIFY NEAR-TERM POTENTIAL IMPACT, NOT
INTERVENTION EXPOSURE ALONE
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Adding a Decision-Focused Lens

POTENTIAL RELEASE VOLUME TOOL

1. POTENTIAL RELEASE VOLUME (PRV)

Volume of waste that could potentially
be released (L x S x T)

4
2. ENERGY OF THE ENVIRONMENT POTENTIAL
! RELEASE SCORE
* | A relative score indicating
o the potential for waste

to be released from

3. EXISTING PROTECTIONS the landfill

A4

4. PROXIMITY TO LANDFILL BOUNDARY
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A deliberately simplified,
comparative tool to focus
Investment on sites where
release is most plausible
without near-term intervention
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DECISION-MAKING: BRINGING EVIDENCE TOGETHER

No single output used in isolation
The secondary prioritisation score is considered alongside multiple lines of evidence

LINES OF EVIDENCE CONSIDERED

® O ©

Fr om Portfolio-wide Secondary Observed impacts Known issues from Site inspections
P : o : climate risk prioritisation (e.g. Cyclone environmental identifying existing
rioritisation score score Gabrielle) monitoring edge vulnerabilities

Decisions ——— _

NO-GO - MANAGE THROUGH
LONGER-TERM MONITORING

e

’@ GO — PROCEED WITH 0 513 GO / NO-GO
FURTHER INVESTIGATION DECISION
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Managing Long-Term Risk Where Short-Term Action Isn’'t Required

* Not prioritised for remediation # no risk:

Many sites have lower short-term likelihood but identifiable
longer-term climate risk

 Sites retained under active observation

Development of site-specific sighals and triggers

* Triggers prompt reassessment and escalation
Allowing intervention before risks translate into release

/ 1 OBSERVE\
EMP + Visual
- Inspections

9. ACT M 0 N ITO RI N G 2. DETECT SIF;.NALS

Targeted Site-specific

intervention LOO P indicators

(if needed)

4. REASSESS " 3. TRIGGER

Update risk / Thresholds
understanding reached

Low short-term risk sites are not ignored — they are actively monitored and ready to escalate.
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Turns Out..... We Can Sleep at Night

This is Still Evolving (And That's Okay!)

» Climate risk is real — but not uniform RISK Manacement Lo | S
. | Il | Eliminate all risk
* We understand it — and manage it | (X Predict the future

proportionately R Understard isk
WZ Monitor signals & triggers

* [nvestment Is targeted where it will change
outcomes

1] Ac,t where it ma’c’cers
‘ ‘E S\eep at night ;2 ,
* Long-term risks are actively monitored

 The approach will continue to evolve as new
riIsks emerge

We’re acting where it matters now, and monitoring closely where risk may emerge
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