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Canadian Nuclear Laboratories proposes 

to develop the Near Surface Disposal Facility 
(NSDF) Project to establish a safe, local and 
permanent means for the disposal of low-level 
waste (LLW) at its Chalk River Laboratory (CRL) 
site. The NSDF is intended to dispose of 
historical, radioactive waste now in interim 
storage, as well as waste arising from building 
decommissioning and environmental 
remediation activities, enduring laboratory 
operations, and commercial sources. The 
NSDF is being designed, licensed, and built as 
a multi-cell facility, including an engineered 
containment mound (ECM) for the disposal and 
containment of LLW. The ECM has a total waste 
capacity of 1,000,000 m3, developed in two 
phases. The ECM is designed for a 50-year 
operating life and a 500-year design 
performance life. The ECM base liner system 
consists of multi layered natural and engineered 
barrier materials that include geosynthetics and 
a 750 mm thick compacted clay liner. This paper 
includes the laboratory and field experimental 
works for the proposed source of clay material 
to be used in the construction of the compacted 
clay liner (CCL) of the ECM and to demonstrate 
that the proposed material meets the 
specification requirements. 

 
Laboratory and field tests were conducted 

to select the clay source for the NSDF 
compacted clay liner.   In addition to testing for 
physical properties, X-ray diffraction (XRD) and 
Cation Exchange Capacity (CEC) tests were 
conducted to obtain minerology of the proposed 
clay. Long term laboratory hydraulic 
conductivity tests were conducted with tap water 
and NSDF synthetic solutions for approximately 
5 months for specimens compacted at 33% 
optimum moisture content. Two synthetic 
solutions L7 and L9 were prepared to mimic the 
constituents of low-level radioactive waste 
leachate with pH values of 7 and 9 respectively. 
As per the specification, three trial pads were 
constructed with a compaction water content of 

1-3%, 3-5% and 5-9% wet of optimum. Shelby 
tube samples were collected from the trial pad 
at mid-depth of each trial pad to conduct the 
laboratory hydraulic conductivity tests. All the 
tests conducted in the lab met the specification 
requirement of a maximum value of 1 x 10-9 m/s. 
Borehole infiltrometer tests for field hydraulic 
conductivity and vane shear strength tests were 
also conducted at different locations in the trial 
pad. In most cases, the field hydraulic 
conductivity was significantly greater than the 
laboratory result and didn’t meet the 
specification requirement. A post assessment 
involving dye testing was conducted to 
determine the flow path within the compacted 
clay liner and potential cause(s) of this 
discrepancy. Test pits were excavated, and 
photographs were taken. The dye appeared to 
be flowing within macropores in the CCL 
material. The post construction investigations 
showed that the majority of the macropores 
were at the interface between lifts. Therefore, a 
new method that had a better control of moisture 
content and minimized the delay between 
installation of lifts for the construction of trial pad 
program was proposed and executed. Another 
trial pad with the moisture content of 3-5% wet 
of optimum was constructed and all laboratory 
and field tests required by the specification were 
conducted and met the specification.  The 
resulting geometric mean hydraulic conductivity 
of the trial pad was 7x10-10 m/s.      


