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This memorandum presents a geotechnical engineering assessment of the potential risk of piping within the natural 

soils or comparable embankment fills due to existing or changes in the groundwater seepage gradients around 

the proposed gravel pit at McNab Creek. 

 

1.0 GROUNDWATER SEEPAGE FLOW AND HYDRAULIC GRADIENTS 

Based on the results of hydrogeology modelling and analyses considering the end of mining in Year 16, it is 

understood that the water level within the gravel pit will be about elevation 5.4 m, but is predicted to rise to about 

elevation 6.7 m during wet winter conditions.  The steepest hydraulic gradient within the natural soils south of the 

pit is expected to occur between the pit side slopes and the portion of the constructed groundwater-fed channel 

(WC 2) downstream of the plug, a horizontal distance of about 66 m.  For average annual pit water level conditions, 

the hydraulic gradient is predicted to be 0.03, increasing to 0.04 under wet-season conditions, in comparison to 

the current gradient of 0.01.  Along the north wall of the gravel pit, the hydraulic gradient is predicted to be 

approximately 0.07. 

The hydraulic gradient through or underlying the plug in WC 2 will depend on the detailed design and cross section 

of the plug, and should be reviewed as part of design. 

 

2.0 CRITICAL GRADIENT AND POTENTIAL RISK OF PIPING 

The results of numerous gradation analyses of the natural soils at the proposed gravel pit are presented in the 

Concrete Aggregate Assessment report 09-1416004/4000 dated April 13, 2012 and a typical plot of these 
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Figure 1: Summary of grain size distribution of test pit samples 

 

 

Figure 2: Grain size distribution for samples from DH 10-01 
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3.0 ‐4.6 6.1 ‐ 7.6 7.6 ‐ 9.1 9.1 ‐ 10.7 10.7 ‐ 12.2 13.7 ‐ 15.2
15.2 ‐ 16.8 16.8 ‐ 18.3 18.3 ‐ 19.8 19.8 ‐ 21.3 21.3 ‐ 22.9 22.9 ‐ 24.4
24.4 ‐ 27.4 27.4 ‐ 29.0 29.0 ‐ 30.5 30.5 ‐ 32.0 32.0 ‐ 33.5 33.5 ‐ 35.1
35.1 ‐ 36.6 36.6 ‐ 38.1 38.1 ‐ 39.6 39.6 ‐ 41.1 41.1 ‐ 44.2 44.2 ‐ 45.7
45.7 ‐ 47.2 47.2 ‐ 48.8 49.4 ‐ EOH

Test Pit sample: 

Depth intervals in metres: 
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Figure 3: Grain size distribution for samples from DH 10-02 

 

 

Figure 4: Grain size distribution for samples from DH 10-05 

Depth intervals in metres: 

Depth intervals in metres: 
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Figure 5: Grain size distribution for samples from DH 10-06 

 

 

Figure 6: Grain size distribution for samples from DH 10-07 

 

Depth intervals in metres: 

Depth intervals in metres: 




