
 

Note: Orange box indicates range of inputs used to derive inputs for model; green line shows mean of 

measurements after model predictions were generated. 

Figure 5: Monitored Total Selenium in the NW Sump and Water Quality Inputs Used. 

Model Refinements 

After comparing observations to predictions and reviewing model inputs to identify the cause of any 

differences, the WBM and WQM were updated to improve future predictive ability.  The main update 

was to align the water balance with measured flows on site, and the second was to update the water 

quality input for the Norwest Sump that collects drainage from the Temporary Potentially Acid 

Generating (PAG) Stockpile (in particular for selenium).  Runoff for the period after model predictions 

were generated was observed to have higher concentrations (mean shown as the green line in Figure 5) 

than the previous period (shown in the orange box in Figure 5), which was originally used to derive 

inputs.  Model predictions generated by re-simulating the same time period with these updates are shown 

in Figure 6.  The update improved the comparison of measured values against model predictions (which 

are now hindcasts) for constituents that were under-predicted, but did not appreciably change those that 

were over-predicted.  In the updated predictions, the uncertainty bounds were narrowed for most 

constituents. 

Total selenium concentrations measured in the pit lake peaked in mid-August (Figures 4) and 

subsequently declined.  Although the peak measured concentration of total selenium remained above 

the maximum of the updated model predictions, measured concentrations have decreased to be within 

the 5th and 95th percentile predictions, following this peak (Figure 6).  
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Figure 6: Comparison of Observed Concentrations and Updated Model Predictions for Select Constituents  
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Conclusions 

A probabilistic WBM and WQM model were developed to predict water quantity and quality in the 

Springer Pit lake during restricted operations at the mine (contact water and tailings stored in the pit) 

[7].  At present (May 2016), the pit lake has been filled to approximately 75% of its total capacity. 

Monitoring of the pit lake elevations and chemistry have been ongoing and the empirical data provided 

an opportunity to validate model predictions.   

Based on observed accumulations in Springer Pit, the WBM appears to be over-predicting water 

volumes.  Although predictions have remained below average, the simulated water volumes inflows to 

Springer Pit since May 2015 have consistently exceeded the observed volumes.  In light of these results, 

the model calibration parameters (runoff coefficients and base flows) will be reviewed and consideration 

given to atypical weather occurring during the validation period to improve model predictions. The 

model will be updated regularly to observed water levels for ongoing water management.   

Based on a comparison of modelled to monitored concentrations in Springer Pit, most constituent 

concentrations were within or below predicted ranges.  The model is presently being updated with 

geochemical source terms and a longer time frame of operations, and the differences identified during 

the model validation will be considered in the long-term update. 

As noted in [2, 3], “two of the biggest problems with modern geochemical pit lake predictions are the 

challenge for model reviewers to independently repeat and check calculations, and the lack of 

understanding of the uncertainty associated with predictions.”  This study addressed both of these 

problems and can be used to refine model inputs before extending the model for the next stages of 

mining. This is consistent with the recommendation provided in [4], that is “if the lake is in the filling 

stage, compare model predictions with observed data…validate and refine inputs to the model whenever 

information becomes available.”  Moreover, it provides a counterpoint to critiques of pit lake modelling 

[5]. 

In general, the model is deemed to have performed well and achieved its objectives, particularly in light 

of challenges generally associated with pit lake models [3].  Three key factors that have led to a failure 

to predict mine waters elsewhere [6], particularly at copper mines, were favourable at Mount Polley: the 

predominance of non-acid generating material on site; the high quantity and quality of operational mine 

water data; and, the mine’s adherence to the water management plan. 

Water quantity and water quality models are a valuable tool that are commonly used to evaluate site 

effluent water quality and volumes for several purposes, including deriving mine effluent criteria and 

informing water treatment plant design. The validation of the Mount Polley WBM and WQM as part of 

the current study highlights the need to monitor, review and refine models after predictions are made to 

improve predictive ability when the model is applied to future iterations.  
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