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• GHD, Beca, Stantec + Tonkin and Taylor

• Assessing natural hazards impacting State 
Highway

• Streamlined, agreed approach
• Assessing risk
• Economics
• Risk registers

• Information sharing

SI Resilience Panel



Strategic 
Case



The Corridors

• SH60 Takaka Hill

• SH6 Dellows Bluff and Rockfall Sites

• SH6 Haast to Hawea

• SH94 Milford Road to Te Anau Downs

• SH6 Cromwell to Frankton

• SH6 Frankton to Kingston



Common Hazards on Resilience Corridors 

Landslides 
Including large scale landslides, and 
smaller underslips/overslips within 
landslide deposits.

Rockfall and Rockslides
Within bedrock outcrops or dislocated 
blocks upslope, and road cuts

Compromised Retaining 
Structures
Existing retaining structures above 
and below the road showing signs 
of distress and noted to be 
deteriorating over time.



Common Hazards on Resilience Corridors 



Corridor Assessments

ARL NRAT

PGAR









Assessed Risk Level (ARL)

• Comes from NSW
• Considers aspects of the slope

• Scale
• Velocity
• Magnitude
• Hazard type

• Consequence vs Likelihood gives ARL
• ARL1 and ARL2 are highest, most relevant 

for our assessments
• Experienced geotechs applying engineering 

judgement



National Resilience Assessment Tool (NRAT)

• Used in PBC
• Consequence Criteria

• AADT
• ONRC
• Criticality
• Detour Length
• Scale of closure
• Duration of closure

• Likelihood
• Application within a corridor

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 +
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 + 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = × 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿[ ]



Preliminary Geotechnical Appraisal Report (PGAR)

Summarises 
• NOC Reports
• Archives
• Previous projects
• Site inspections
• Boreholes and investigations
• ARL and NRAT

Provides 
• Hazard types
• Potential interventions



Recommendation and Pre-Implementation



Case Study: Red slip, Milford Road

SH90 - Milford Road
• International Tourist Destination - $190m to local economy in 2019.
• Effectively a dead-end road – key lifeline to Milford Sound
• Hazards - rockfalls, flooding, trees falls, avalanches, and landslips.
• Not isolated to one small part of the corridor

Example Site - Red Site
• Reoccurring high volume rockfall with large individual boulder falls
• Likely large volume failure in the future
• Current ARL assessment is ARL2, borderline ARL1
• Range of failure scenarios with different likelihoods and 

consequences considered
• High degree of engineering judgement required

Release Zone

Debris Fan
SH90

River

Diversion 
Bunds

510m



Red slip, Milford Road: Assessment Process



Red slip, Milford Road: Assessments

1. Long List Options Assessment 

2. Scenario and confidence assessments

3. Revised NRAT scores



Reflections

• Panel allowed a consistent approach

• Higher levels of uncertainty

• Historic Records / Data is key

• Reducing not eliminating risk



Reflections

“The future ain’t what it used to be"
Yogie Berra

American baseball player
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