
Solidification/Stabilization (S/S)

S/S is a process used to treat a broad range of 
leachable contaminated waste. A binding reagent 
is introduced into contaminated material with the 
goal of stabilizing or immobilizing contaminants 
and ultimately preventing migration of 
contaminants to potential receptors.

S/S is used regularly to treat radioactive and 
hazardous waste and continues to be a “go 
to” treatment process for the reclamation of 
many brownfield redevelopments. The U.S. 
Environmental Protection Agency (EPA) Superfund 
Remediation Program uses S/S technology on 
approximately 30% of their sites.

Process: The treatment of contaminated soil with 
S/S involves mixing a binding reagent into the 
contaminated material, most effectively through the 
use of a pug mill. Although the terms solidification 
and stabilization are used in tandem, they describe 
different outcomes which are a result of the binding 
reagents used and the mechanism through which 
immobilization is accomplished. 

Solidification refers to changing the physical 
property of the waste into a solid. This results in an 
increase in compressive strength and a decrease 
in permeability, thereby encapsulating  hazardous 
materials.  

Stabilization alters the chemical balance of the 
waste to a level where the hazardous constituents 
are less soluble.

Due to the wide range of possible contaminates a 
comprehensive analysis of the waste breakdown is 
required prior to developing the appropriate blend 
of binding reagents. The most commonly used 
binding reagents include Portland cement, cement 
kiln dust, lime, lime kiln dust, limestone, fly ash, slag, 
gypsum and phosphate mixtures along with a range 
of other propriety materials.

Contingent upon the binding reagents used, Soil 
Solidification/Stabilization can be used to:

• Chemically bind free liquids
• Reduce the permeability of the waste form
• Encapsulate waste particles
• Chemically fix hazardous constituents by 

reducing their solubility 
• Facilitate the reduction of the toxicity of many 

contaminants.



Solidification/Stabilization (S/S)

S/S Case Study: Vancouver British Columbia

50,000 metric tonnes of leachable hazardous waste 
was recovered near the banks of the Fraser River 
during the remediation of a former steel mill. 

The source of contamination was on-site settling 
ponds used for the containment of electric arc furnace 
dust, a material generated during the melting of scrap 
metal.

Pockets of waste existed in relatively pure form and 
were heavily intermixed with native soils. Additionally, 
electric arc furnace dust is listed as hazardous waste 
(K061), having high concentrations of numerous 
metals. In this case the material contained leachable 
concentrations of metals that far exceeded regulatory 
limits.

BIRCO Environmental utilized a specific S/S process 
to produce a stable, non-hazardous material with 
leachability characteristics well below detection limits 
as outlined below:
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Cadmium 1.2 mg/L 0.5 mg/L <0.05 mg/L -98%

Lead 14 mg/L 5 mg/L <0.1 mg/L -99%

Zinc 250 mg/L 500 mg/L <0.05 mg/L -99%




