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Types of Waterway Crossings and Typical Hazards in NZ

Farm drains and channels

Wetlands and floodplains

Gravel-bed streams and 
rivers

➢ Scour and bed degradation

➢Bank erosion

➢ Flood scouring and vibration

➢ Loss of cover / exposure

➢Third-party interference

➢Corrosion (external coating 
damage + CP issues
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Types of Waterway Crossings and Typical Hazards in NZ

Tide related waterways

Sandy streams and rivers

Other normal streams and 
rivers

➢ Scour and bed degradation

➢Bank erosion

➢ Flood scouring and vibration

➢ Loss of cover / exposure

➢Third-party interference

➢Corrosion (external coating 
damage + CP issues



Page 5

Firstgas Risk-Based Management Approach

➢ Through Geohazard 
identification, Engineering 
assessment, Remediation / 
Monitoring and set up PM 
(Preventive Maintenance) to 
achieve geohazard Long-term 
management

➢ Risk identification is the most 
involved phase of waterway 
crossing management, requiring 
diverse monitoring and control 
methods from multiple teams.

➢ Clear ownership is essential for 
long-term geohazard 
management.
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Trials need to assess:

➢Accuracy and efficiency

➢Workload

➢Cost efficiency

➢Public awareness
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What about underwater?
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✓ Pipeline depth

✓ Waterway bed profile

✓ Water levels
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✓ Sonar survey

✓ GPS survey

✓ Remote control
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➢ Survey data

➢ ILI measurement data

➢ As-built data

Location map with:

➢ Pipeline depth information

➢ Riverbed morphology

➢ Long-term riverbed change map
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Controls / Mitigations are Risk-Driven Based

➢ Risk managed via FGL PIMP and PGMP

➢ Risk ranking to define the risk level (severity &frequency)

➢ Apply frequent monitoring depending on risk level

➢ Apply temporary or permanent remediation depending 
on different risk assessment and requirements
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Remediation options are vary and case by case

✓ Sandbags

✓ HDPE (High-Density Polyethylene)

✓ Culvert

✓ Ripraps

✓ Materials and channel shifting

✓ Geofabric Sand Containers

✓ Concrete Slabs

✓ Concrete Mattress

✓ Realignment

✓ HDD

➢ Local Councils, Iwi and landowner’s plan and requirements.

➢ Hydrogeological parameters and Ecological impact

➢ Access conditions

➢ Balance between geohazard risk and pipeline risk

➢ Pipeline remaining life, products design life and cost

Considerations and assessment factors Options
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✓ Farm drains / channels

✓ Low flow waterways

✓ Temporary protection
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✓ Farm drains / channels when pipeline shallow

✓ Decomposition of partial farm activity loads

✓ Low cost and fast installation

✓ Low access condition requirement
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➢ Ideal for shallowed pipeline in low flow and 
narrow waterways 

➢ Ideal for farms drains or surface drains

➢Big culverts at bigger waterways always require 
maintenance activity and inspection
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➢ Ideal for shallowed pipeline in NZ most waterways  

➢ Often used together with concrete slabs / mattress 

➢ Cost-effective and eco-friendly and low access condition requirement
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➢ Require waterway survey and river engineering assessment  

➢ The degradation not severe and pipeline still have some DOC 

➢ Cost-effective 
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➢ Ideal for non-gravel bed waterways  

➢ Local material sources 

➢ Cost-effective 

➢ Design life over 20 years and UV proofing
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Page 27 Concrete Mattress
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➢ Banks stability

➢ Cost efficiency

➢ Geohazard risk
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➢ Long distance stream/riverbed degradation and composed of soft materials.

➢ Waterway channel always changeable due to erosion.

➢ Common geotechnical remediation solution cannot prevent the recurrence.

➢ Geohazard risk level still high and unacceptable  (Score 19 = Major + Unlikely).



Thank you

+64 0272459363
Qingshi.Chen@firstgas.co.nz
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