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Stationarity is dead…landscape disturbances in a warming world 
deteriorate drinking water security through quantity AND quality 



Can these disturbance and effects be prevented? No, but…



“Consequence is foreseeable….”



“Consequence is foreseeable….”



“Consequence is foreseeable….”
Water quality thresholds for treatment design AND operations

MWH (2005) Consulting Engineers, 
Inc., Water Treatment Principles and 
Design, 2nd Edition. Wiley‐Interscience.
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Note: Algae/toxins have not been historically included
as primary design considerations in North America!



 Landscape disturbances lead to deteriorated water quality 
 Considering “contamination” that has direct health 

significance alone is inadequate
 Know the risks that are relevant to your source

 Know your source, know the limitations of your 
infrastructure and operational capacity

 Disturbance impacts may not be evident immediately; 
may also be long lasting



 Recognize operational limitations: developing a plan 
before it’s needed

 Discuss licensing with regulators
 Identify/acquire critical support infrastructure
 Evaluate trade-offs between service disruptions and 

infrastructure/watershed management investment and 
then make a plan

 Be vigilent…recognize that disturbance impacts may last 
for years or take years to manifest




