
Study Design  

 Project objectives 

 Background sampling 

 Dye type and quantity 

 Dye introduction method 

 Sampling network 

 Sample media 

 Sampling duration 

 Data interpretation 

 



Why is good study design so important? 

 



 



Dye Introduction 

 Dye type and quantity 

 Preparations dye for introduction 

 Powdered vs. liquid dyes 

 Dry sets 

 

 









Dye Introduction Locations 

 Natural Features 

– Losing streams, sinkholes, fault zones 

 Wells 

– Monitoring wells, piezometers, historical dug wells 

 Constructed Trenches 

– With or without injection piping 

 Surface Waters 

– Stormwater 

– Lakes, streams 

– Wetlands 

 

 



Dye Introduction:  
Monitoring Wells & Test Wells 

 Generally associated with waste sites 

 Not ideal for dye introductions but can be used 

 Residual dye 





 





Dye Introduction:  
Backhoe Pits & Trenches 

 Useful if you need to introduce dye at a specific site 

 Test with clean water to determine seepage rate prior to 

introducing dye 

 Use as much water as reasonably possible 









Dye Introduction: Surface Waters 

 Streams 

 Lakes 

 Wetlands 





 







Sampling for Tracer Dyes 

 Activated Carbon Samplers, Charcoal Packets, “Bugs” 

 

 

 





Sampling for Tracer Dyes 

 Water Samples 

– Grab samples 

– Automatic pump  

                   samplers 



Analysis Approach 

 Fluorometers for field use 

 

 Synchronous scan spectrofluorophotometers 



Concurrent Tracing  

 Laboratory analysis (spectrofluorophotometer) can 

separate multiple tracer dyes 

 Minimal incremental costs to use 2 or 3 dyes concurrently 

 Good study design required  



Balancing Dye Types & Quantities 

 Dye quantity a function of sampling strategy 

– Charcoal samplers  less dye 

– Water samples  more dye 

 

 General guidance:   

1 lb FL = 1.5 lb ES = 4 or 5 lb RWT = 6 lb SRB 
 

– Assuming RWT is 20% dye equivalent and others are 75% dye 
equivalent 
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Data Analysis and Interpretation 



Water Tracing Conclusions 

 Safe, easy-to-use, cost effective tool 

 Varying applications: 

– Aquifer flow 

– Groundwater-surface water interactions 

– Waste sites and groundwater remediation 

– Landfills and surface impoundments 

– Sewer systems and industrial piping 

– Impacts of development 

 



Conclusions (con’t) 

 Wide range of environments:  

– Karst and fractured rock 

– Porous media 

– Groundwater & surface waters 

– Stormwater & wetlands 

– Municipal & industrial piping 

 

 Requires good study design 

and proper interpretation 



Questions? 




