
Groundwater Discharge 
Zone Delineation

To identify cold-water reaches and streamflow 
contributions from groundwater





Identification of groundwater 
seepage zones is needed to:
 Identify areas with greatest risk of impact from 

increased groundwater consumptive use.

 Identify locations where greatest benefits may 

be achieved through habitat restoration and 

enhancement.



Objectives

 Develop framework for technical study.
 Establish scope of work and planning-level 

budget estimates for sub-basin scale study.
 Identify current and future funding 

opportunities.
 Support adaptive management process:

 Provides the basis for prioritization of future 
projects. 









Map of projects in Scatter 
Creek



Draft Scope of Work

 Desktop Assessments
 FLIR thermal survey (fly-over using thermal 

imaging)
 Field investigations

 Visual observations and citizen science
 Thermal profiling
 Seepage runs
 Isotope tracer study



Desktop Assessments

 GIS mapping
 Land ownership and tributary access 

constraints
 Canopy cover may limit FLIR data

 Improve conceptual hydrogeologic model:
 Well log review and preliminary geologic 

mapping
 Water level analysis



FLIR Survey

 Thermal imaging technology, helicopter fly-
over

 Effort/cost depends on:
 Channel sinuosity and width
 Canopy or vegetation interference
 Number and lengths of tributary segments



Field investigations

 Field investigations
 Visual observations and citizen science

 Qualitative
 Could include staff gauge installation and routine readings

 Thermal profiling
 Float or walk channel transects and record location and 

temperature
 Seepage runs

 Typical USGS style, velocity-area method for estimating 
discharge

 Isotope tracer study
 Could be completed in concert with thermal profiling 

and/or seepage runs.
 May provide seepage data during higher flow periods



Questions for CBP

 What do you think 
about the focus on 
Scatter Creek?

 Would you be 
interested in 
restoring/mitigating 
flows in Scatter Creek 
based on study 
results?

 Would you be 
interested in seeing a 
recharge component 
added, which would 
help engage in more 
landscape actions to 
restore flows?

 What questions do 
you have?
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