
Who are Rationale? 

• Started by Edward Guy in 1999 

• Based in Arrowtown 

• Staff of 8 

• Infrastructure analysis and management 

• Wastewater modelling for QLDC since 2003 
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The Story So Far 
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Queenstown Wastewater Modelling 
ISSUE - Large visitor Population 

 



Queenstown Wastewater Modelling 
ISSUE - Large population growth  

 



Queenstown Wastewater Modelling 
ISSUE - Fluctuating lake level 

 



Queenstown Wastewater Modelling 
ISSUE – Lack of Redundancy in Key Assets (High Risk Consequence) 

 



Queenstown Wastewater Modelling 
ISSUE - Environmentally, socially and economically sensitive areas. 

 



Queenstown Wastewater Modelling 
History 

2003 – Main Drivers to Start Modelling 

• Limited asset management planning 

• No formal forward works programme 

• Little understanding of capacity constraints 

 

2004 - Solution 

• Static trunk main model developed in SewerCAD 

• Based on assumed occupancy, generation rates and peaking factors 

 

Issues / Improvements 

• Big holes in GIS data 

• Very limited and unreliable flow data 



Queenstown Wastewater Modelling 
History 

2004 – Results 

 

 

 

 

 

 

 

 

 

 



Queenstown Wastewater Modelling 
History 

2005 - Solution 

• Improved GIS data allowed development of network models 

• Based on QLDC's amendments to NZS 4404 generation rates and peaking 

factors 

 

 

Issues / Improvements 

• Still requiring measured flows 

• Peak population still not understood fully   



Queenstown Wastewater Modelling 
History 

2005 – Results (2006 LTCCP) 

 

 

 

 

 



Queenstown Wastewater Modelling 
History 

2006 - Solution 

• Based on peak population survey  

• Measured generation rates and peaking factors 

 

 

Issues / Improvements 

• Understanding of network dynamics and I&I 

• Asset data verification - plant and pipe  

• Requirement for detailed flows/capacities for infrastructure design 

   



Queenstown Wastewater Modelling 
History 

2006 – Results 

 

 

 

 

 



Queenstown Wastewater Modelling 
History 

Stage 2007 – Solution 

• Dynamic models developed in SewerGEMS 

• Calibrated to short term flow survey* 

• Significant verification asset data* 

• Peak population modelled with 10 year ARI storm 

• Storm peak coincides with diurnal peak 

 

 

Issues / Improvements 

• Unexplained data from flow survey 

• Model calculation engine stability 

 

* Completed in conjunction with Connell Wagner. 

 

 



QLDC - Project Shotover Flow Projections 
Wet Weather Effect – Historical Rain Data 
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Queenstown Wastewater Modelling 
History 

2007 – Results (2009-19 LTCCP) 

 

 

 

 

 

 

 

 



Queenstown Wastewater Modelling 
History 

2010 – Solution 

• Flow Projections for Project Shotover 

• Dynamic models recalibrated to new flow survey and SCADA 

• Consideration of lake level influence added 

• 24 hour storm introduced (large storm calibration) 

 

 

 

 

Improvement Plan: 

• Effect of high lake levels 

• Optimisation of existing network 



Queenstown Wastewater Modelling 
History 

2010 – Results 

 

 

 

 

 

 

 



Queenstown Wastewater Modelling 
History 

2012 Solution 

• Converted to Mike Urban 

• Dynamic models recalibrated to SCADA data 

• Lake level knowledge improved / 24 hour storm calibration revised 

• Revised approach to dealing peak flow 
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Queenstown Wastewater Modelling 
Lake Level Influence / Seasonal Flow 

(Some 

bad data) 



Queenstown Wastewater Modelling 
Lake Level Influence / Seasonal Flow 

(Some 

bad data) 



Queenstown Wastewater Modelling 
Latest Calibration and Design Scenarios 

(Some 

bad data) 



Queenstown Wastewater Modelling 
Use of Existing Potential Storage 



Queenstown Wastewater Modelling 

History of flow Projections 

(Some 

bad data) 



Queenstown Wastewater Modelling 
What’s Next? 

QLDC 3 Waters Strategy (2011) 

Decision Making Framework 

 

 

 

• 3. Consider the timing 

 

 

1. Identify the 
Problem and the Key 

Driver 

2. Consider a full 
range of options 

3. Consider the 
timing 

4. Prioritise 



Queenstown Wastewater Modelling 
What’s Next? 

1. Identify the Problem and the Key Driver (Capacity, Condition, Performance, 

Risk Management) 

– Identify network capacity constraints (master planning) 

– Quantify lake level influence with higher confidence 

2. Consider a full range of options 

– Master planning exercises (working with developers for large greenfield sites) 

– Consideration/modelling of operational and life cycle costs 

3. Consider the timing 

– Consideration/modelling of operational effects / staging that could defer capital projects 

4. Prioritise 

– Risk based justification for projects (risk cost) and develop unique LOS for some assets 

 

• 3. Consider the timing 

 

 



Queenstown Wastewater Modelling 
What’s Next? 

 

 



Queenstown Wastewater Modelling 
What’s Next? 

 

 



Queenstown Wastewater Modelling 
What’s Next? 

 

 



Queenstown Wastewater Modelling 
What’s Next? 

 

 


