
In Situ Delivery of ISCR Reagents: Relationships between Amendment 
Properties, Injection Methodology, and Distribution 

 
James Harvey (james.harvey@onmaterials.com) and John Freim  

(OnMaterials, Escondido, CA, USA) 
 
Background/Objectives. In situ chemical reduction (ISCR) is a powerful technology for 
decontaminating soil and groundwater containing halogenated hydrocarbons, pesticides, 
hexavalent chromium, arsenic, and other toxic groundwater contaminants.  Successful 
remediation outcomes are predicated on amendment reactivity but equally important is the 
delivery method used to bring the amendments into contact with the targeted contaminants. 
Understanding and optimizing the relationships between material properties (particle size, 
viscosity), lithology, and amendment delivery method can improve performance and result in 
more rapid and complete in situ remediation.   
 
Approach/Activities.  The physical properties of remediation amendments vary considerably, 
and a remedial approach can be tailored to match site specifics including lithology, contaminant 
concentration, injection methods, etc. For example, ease of delivery generally decreases with 
increasing particle size and viscosity.  Thus, water soluble and small particle size materials are 
typically the easiest to apply while viscous large particle size suspensions are the most 
difficult.  Amendment persistence generally follows an opposite trend with larger particle size 
amendments exhibiting greater tenacity. In addition to evidence presented by prior experience, 
bench scale experiments are undertaken to show injection characteristics of a variety of large 
and small particle size materials.  The theories we present are verified visually with a three 
dimension transparent vessel into which various materials are applied and their behavior is 
observed.  
 
Results/Lessons Learned.   A qualitative comparison of injectability is presented based on the 
model, under the pretense of ‘best possible conditions’ i.e. injection into sandy subsurface 
lithology.  Variables influencing the performance of delivery of suspensions containing small 
particle size amendments are investigated including the use of dispersants, surfactants, and 
how the possibility of fluidization of sand and soil may influence radius of influence.  This 
information is presented in terms of ‘real world’ applications and can be influential in choosing 
remediation materials based on a variety of site specifics and ultimately what can be expected 
in terms of performance and cost.    


