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  Technical Bulletin 
 

Design Verification Testing Prior to Substrate 
Application 

 
Background 
 
Most contaminated site assessments are performed in order to understand the 
extent and magnitude of contamination existing on a site. By drilling borings/wells 
and sampling/analyzing subsurface soils and groundwater the environmental 
professional gains a general understanding of subsurface conditions and the 
approximate vertical and lateral dimensions of subsurface contamination. This 
site assessment data is used as the basis for: 
  

1)! Generating a conceptual site model 
2)! Selecting a remediation strategy (what technologies to employ), and  
3)! Designing a site-specific remediation program (how to employ the 

selected technologies) 
 
In cases where a site assessment has led to the selection and design of a 
remediation program involving the subsurface application of fluids (e.g. chemical 
sorbents, oxidants, reductants, etc.) it pays to verify the assumptions used in the 
remediation design before implementation of the full remediation program.  
 
Design Verification Testing (DVT), also referred to as Flux-Zone Verification, is a 
term used to describe a suite of field sampling/testing activities carried out before 
implementing a subsurface substrate injection program. The purpose is to verify 
that the subsurface conditions at the selected application location match those 
conditions used in the design. Performing the DVT step provides critical data 
input to the design team allowing to adjust the necessary elements in the design. 
These design adjustments significantly improve substrate placement and result in 
an overall improvement in remedial performance and reduction in overall project 
cost: 
 
•! Information gathered in DVT is very different than that collected in general 

site assessments 
•! About 80% of DVT tests undertaken find unanticipated results compared to 

site assessment data 
•! >50% of DVT tests identify the need for modifications to the original design 

resulting in reduced project costs through improved performance 
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DVT Field Work 
 
A typical DVT generally includes the following elements: 
 
•! Continuous Soil Core Logging 

o! In order to ensure that the proposed injection area stratigraphy correlates 
with the site assessment data used in the design a continuous core is 
collected from across the entire Target Treatment Zone (TTZ) thickness.  

o! The continuous core is then carefully logged noting the depths and 
contacts between critical stratigraphic units. 

o! Samples of these critical stratigraphic units are analyzed for key 
sedimentological features that control contaminant mass storage and 
transport (e.g. settling tubes, sieve analyses, etc.).  

o! This aids significantly in determining those soil units that are most likely to 
be responsible for the majority of contaminant fluxing through a site, as 
well as determining those units that serve as contaminant storage units. 

o! This method provides direct insight into the positional relationships 
between the mass storage and mass transport units and better defines the 
remedial and application strategy prior to implementation. 

 
•! Select Sample Collection for Lab Analysis (as deemed necessary) 

o! During the continuous coring and logging, if soil units have indications 
of contaminant concentrations that are inconsistent with the site 
assessment data and the design assumptions upon which the 
remediation program was developed, soil samples may be collected for 
chemical analysis. 

 
•! Clear Water Injection Testing 

o! In order to verify the ability to inject required volumes of fluid reagents 
into the vertical zones targeted for treatment, a clean water injection 
test is performed:  
•! Key soil units throughout the vertical profile of the TTZ will be 

selected. These units were previously identified by continuous soil 
core logging and soil physical characteristics analysis. 

•! Clean water is used as a remediation reagent surrogate. The water 
is injected into the TTZ in a systematic way to determine the rate 
(gallons per minute) of fluid and volume acceptance at varying 
pressures. 

•! This step is critical to determining the potential for hydraulic 
limitation and associated fluid “surfacing” particularly in shallow 
groundwater scenarios and assesses radius of influence. 
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•! Data Review/Recommendations 

o! Results of the DVT field work and sample analyses are compared to 
the remedial design assumptions 

o! Based on the results, a set of recommendations is made with regard 
to:  
•! Vertical extent of the TTZ e.g. increased, decreased, or remain the 

same 
•! Individual soil units within the TTZ to be targeted for application  
•! Application volumes/pressures per target sequence as well as 

injection method/tooling 
 
•! Reporting 

o! Data are summarized and shared with the client detailing findings and 
recommendations of the DVT activities including: 
•! Description of key TTZ soil units and characteristics 
•! Recommendations for lowering overall project costs by more 

accurately targeting subsurface flux zones and contaminant storage 
zones 

•! Description of final injection plan detailing the units within the target 
treatment zone that should be emphasized or de-emphasized 

•! Planned reagent injection volume, application pressure ranges and 
rates 

 
 
 
 
 
 
 
 
 
 


