
Environmental Remediation
Cement Solidification/Stabilization



After decades of improper waste management, an industrial 
location in Sydney Harbor became severely contaminated 
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Å Throughout the 20th century, 

runoffs from coke ovens of the 

steel industry filled the estuary 

with a variety of coal-based 

contaminants and sludge, 

making this area a hazardous 

waste site

Å 800,000 metric tons of 

contaminated material needed 

to be treated due to the 

presence of pollutants like 

Polychlorinated Biphenyls 

(PCBs), raw sewage and 

benzene 



LafargeHolcim helped transform the Sydney Tar Ponds into 
a 250 acres park for public use
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Å In 2009, cleaning operations 

using Solidification/Stabilization 

(S/S) with cement began

Å The cleanup was completed in 

2013, transforming the area into 

a Non-hazardous stabilized 

site, with 250 acres remediated

Å This is the largest brownfield 

redevelopment project in North 

America to date and 

transformed the area into the 

Open Hearth Park, a green 

space with a sports field, 

outdoor concert stage and a 

playground



Solidification / Stabilization with Cement  
How it Works 
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ÅEncapsulation of organic 

contaminants physically changing 

the properties of contaminated soil 

ÅReduces porosity, hydraulic 

conductivity and permeability of soil

ÅReduces free liquid, solubility, 

leachability, mobility of 

contaminants and provides a stable 

base for additional engineered 

controls

ÅConverts heavy metals into non-

hazardous forms

ÅChemically changes soil and/or 

contaminants. The high pH converts 

heavy metals to hydroxides 

(insoluble and non-leachable)

ÅChanges soil physical character 

making it more amenable to 

solidification

Depending of the type of contaminants, the material will need to be solidified and/or stabilized. This is 

achieved by mixing the soil with cementitious products

ÅType I/II - General-Use cement

ÅType III and Type V cement

ÅLimestone cement

ÅSlag cement

ÅCement Kiln Dust (CKD)

ÅFly Ash

ÅCombination of any of the above

- Oil

- Solvents

- Raw Sewage

- Polychlorinated 

Biphenyls (PCBs)

- Benzene

Organic 

Contaminants

- Lead

- Mercury

- Cadmium

- Arsenic

- Chromium

- Zinc

Heavy Metal 

Contaminants

Cementitious products 

that can be used in 

Solidification/Stabilization



Solidification / Stabilization with Cement 
Process and Equipment
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The main objective of this process is to provide a good mixing of the contaminated soil with the 

liquefied cement that will ensure the solidification and/or stabilization of the impacted material
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Solidification / Stabilization is Considered a Viable Solution by EPA 

and its Advantages Include Traffic Reduction and Material Reutilization 
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Å95% reduction in truck traffic on the roads 

around our towns and cities. For Example:

60 000 m3

=

ÅAn on-site solution means material is treated and 

not relegated to outside landfills. Waste material 

becomes an engineered construction product.

X (3 000 + 3 000) = 6 000 trips
20 m3 / truck

ÅThe U.S. Environmental Protection Agency (EPA) has 

identified S/S with cement as a Best Demonstrated 

Available Technology for more than 50 Resource 

Conservation and Recovery Act (RCRA) listed wastes

Outgoing hazardous 
material 

Incoming virgin 
material

40 MT / truck

= 290 trips

60 000 m3

=

REDUCE

Less Traffic 

Traditional 

Solution

With S/S

REUSE

RETHINK

Recycled 

Material

Proven



23% of EPA Source Control Sites Used 
Solidification / Stabilization 
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LH Follows a Rigorous Sampling, Preparation 
and Testing Process
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Pre-engineering Testing

Å Total organic carbon (TOC) of soil             

Å Compressive strengths 7/28 days               

Å Observed set time and workability                

Å Structural integrity test (SIT)

Å Traditional synthetic precipitation 

leaching procedure (SPLP)

Å SPLP extraction (on treated monolith)

Å Proctor density curve & opt. moisture

Å Gradation & in situ moisture content

Å California bearing ratio (CBR)

Outgoing Material Testing

Å Each individual sample in the 

blocks is a composition of randomly 

extracted samples from fresh test 

pits on site

Å Compressive strengths 7/28 days               

Å Structural integrity test (SIT)

Å Traditional SPLP

Sampling and Preparation



ÅU.S. EPA method 1310B

ÅTest method intent is to demonstrate 

treated soil will maintain structure in 

situ

ÅRelevant to treated soil that will be 

exposed only to acidified precipitation

ÅCore sample monolith tested using 

SPLP extraction

ÅAnalytes tested are site specific

ÅUsed successfully in compliance 

testing (e.g.: Sydney Tar Ponds, NS)

Structural Integrity Test (SIT)



*note: moisture content in 23% - 34% range

Impressive Reduction on Content of Hazardous Material


