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Overview
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ÅSmoldering Combustion Basics

ÅSTAR (in situ)

Å Case Study 1: Full-scale application of STAR to treat coal tar

ÅSTARx (ex situ)

Å Case Study 2: Full-scale application of STARx to treat sludge and 

hydrocarbon-impacted soils at an active terminal facility in SE Asia

Å Innovations

ÅSummary



Smoldering Combustion



Smoldering Combustion

STAR and STARx are based on the 

process of smoldering combustion:

Exothermic reaction converting carbon 

compounds to CO2 + H2O

Fuel

Heat Oxidant
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Smoldering possible due to large surface area of organic liquids 

(e.g., NAPL) within the presence of a porous matrix (e.g., aquifer)

Combustion

Contaminated 

Soil or Waste 

Product

Injected 

Air
Heater Element 

(for ignition only)



Å In situ (below water table)

Å Applied via wells in portable 

in-well heaters
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ÅEx situ (above ground)

Å Soil piles placed on ñHottpadò 

system

Modes of Application



STAR: In Situ Smoldering 

Combustion



Applicability
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ÅSilty sands and coarser

ÅCoal tar, creosote, hydrocarbons

ÅThreshold concentration for self-sustained

smoldering = 3,000 mg/kg

Å Note: Any concentration can be combusted, but 3,000 mg/kg or greater 

has enough energy for SS propagation

ÅExample projects:

Å Coal tar MGP ïNJ, IL, MI, Belgium

Å Navy Special Fuel Oil (NSFO) - VA

Å Petroleum Hydrocarbons ïCanada, Taiwan

Å Gasoline / Diesel (with fuel surrogate) - MI

Å Creosote - WA



STAR Application
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Site

Ashland
Chemical Co

Diamond 
Alkali 

PSE&G

Passaic River

Case Study ïFull-scale STAR, NJ
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Å15-Hectare former 

manufacturing facility in 

Newark, New Jersey

ÅCoal tar associated with 

former waste lagoons 

(now in-filled)

Å40,000 m3 impacted 

soils:

Å Shallow fill (0-3 m bgs)

Å Deep Sand (~3-13 m bgs)



Regenerative Thermal 

Oxidizer

In well Heater

Well head connection

Vacuum ExtractionAir Injection for Well Points

Treatment Trailer

System Overview


