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Table 1 Summary of Conditions and Assumptions Used in the Hydrodynamic and Particle 
Tracking 2D Modelling for Existing Conditions 

Feature Characteristics Comments 

General Model Settings 

Model Domain 8808 nodes and 16358 elements  

Coupled Modules 
Hydrodynamic (HD), 
Temperature/Salinity (TS), and Particle 
Tracking (PT) 

 

Simulation Period A full month from July 1 to 31, 2016  

Simulation Time Step 60 seconds  

Assumptions no decay and no dispersion in the 
Particle Tracking module most conservative approach 

Outfall Discharge Location 

At the weir Easting 528115.5 m, Northing 
5057523.5 m 

approximate location at the existing 
weir structure 

Effluent Properties at the Weir 

Discharge Rate 1.23 m3/s daily maximum based on information 
provided by KSH (in consultation with 
NPNS) 

Temperature 21 °C 
assumed for July summer condition, 
based on information provided by 
KSH (in consultation with NPNS) 

TDS 3200 mg/L based on information provided by 
KSH (in consultation with NPNS) 

Concentration 
Arbitrary effluent parameter 
concentration: 100 mg/L 

assumed arbitrary concentration at 
discharge for calculation of dilution 
ratios and easy visualization of the 
plume 

Boundary and Ambient Conditions 

Predicted Tides Tidal range 1.91 m (from -1.11 m to 
0.8 m) including spring and neap 
tides 

this tidal range is less than the normal 
tidal range of 2.11 m in the Pictou 
Harbour area 

Measured Winds Peak and mean wind speeds in July 
2016 are 10.83 m/s and 3.75 m/s 
respectively 

based on wind records at Caribou 
Point (AUT), NS 

East River Discharge 1.64 m3/s based on ENSR 1999 study 

Ambient Water 
Temperature:  14 °C based on ENSR 1999 study 

Salinity:  27.5 practical salinity unit 
(psu) 

based on ENSR 1999 study 
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CONCLUSIONS 

Preliminary effluent dispersion analysis at the existing weir location was undertaken using the Mike 21 
hydrodynamic models. The modelling results for effluent dispersion indicate that the potential 
effluent impact on the surrounding environment of Pictou Road estuary is higher than the modelled 
discharge of the effluent in Northumberland Strait by Stantec (2017). The cumulative effects by the 
end of the one-month simulation period for the discharge at the existing weir location indicate that 
the highest dilution factor achieved in the channel and in Pictou Road estuary is 10 (Figure 13), 
which is considered low and insufficient for effluent mixing with the ambient water. 

CLOSURE 

This memorandum has been prepared for the sole benefit of KSH Solutions Inc. and Northern Pulp 
Nova Scotia Corporation. This memorandum may not be used by any other person or entity without 
the express written consent of Stantec Consulting Ltd., KSH Solutions Inc. and Northern Pulp Nova 
Scotia Corporation. 

Any use that a third party makes of this memorandum, or any reliance on decisions made based on 
it, are the responsibility of such third parties. Stantec Consulting Ltd. accepts no responsibility for 
damages, if any, suffered by any third party as a result of decisions made, or actions taken, based 
on this memorandum. 

The information and conclusions contained in this memorandum are based upon work undertaken 
by trained professional and technical staff in accordance with generally accepted engineering 
and scientific practices current at the time the work was performed. Conclusions and 
recommendations presented in this memorandum should not be construed as legal advice. 

The conclusions presented in this memorandum represent the best technical judgment of Stantec 
Consulting Ltd. based on the data obtained from the work. If any conditions become apparent that 
differ from our understanding of conditions as presented in this memorandum, we request that we 
be notified immediately to reassess the conclusions provided herein. 

This memorandum was prepared by Shelton Liu (Ph.D., P.Eng.), reviewed by Sam Salley (M.Sc.) and 
independently reviewed by Sheldon Smith (MES., P.Geo.).  

STANTEC CONSULTING LTD. 

 
 
Shelton Liu, Ph.D., P.Eng. 
Senior Hydrotechnical/Coastal Engineer 
Phone: (604) 412-3279  
Fax: (604) 436-3752 
Shelton.Liu@stantec.com 

Sam Salley, M.Sc. 
Project Manager and Senior Marine Scientist 
Phone: (902) 468-7777  
Fax: (902) 468-9009 
Sam.salley@stantec.com 

    
   

    
    

 

Attachment: Appendix A – Figures 1 to 13 
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APPENDIX A 

Figures
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Figure 1 Boat Harbour Outfall Location Applied for Effluent Dispersion Modelling 
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Figure 2 Available Bathymetric Data and Extent in the Channel between the Existing Weir and the 

Pictou Road Estuary 
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Figure 3 Computational Domain and Boundaries 
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Figure 4 Current Speeds and Current Directions at Mid-channel Between the Weir and Pictou Road 

Estuary 
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Figure 5 Simulated Currents Circulation and Effluent Concentrations for Typical 
Neap Tide - Slack Low Tide at 10:00 hr, July 13  
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