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Conceptual Model of Recovery
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How does this conceptual model test across 
watersheds?



Exploring Patterns
Across Watersheds

62 sites across a gradient of 

impairment

All have aqueous and sediment 

chemistry measurements and 

over 5 years of 

macroinvertebrate assessment

Damdimbal 2016



Aqueous Chemistry vs. 
Macroinvertebrates

Statistically significant relationships between Fe, Al, Mn, and Acidity with MAIS 
(Macroinvertebrate Aggregrate Index for Streams) metric

Water quality parameters with significant differences between zones of recovery:
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Sediment Chemistry vs. 
Macroinvertebrates
Statistically significant relationships between Fe, As, Mn, Cu, and Ca with MAIS 
(Macroinvertebrate Aggregrate Index for Streams) metric

Mn, Cu, Ca regressions are nearly flat, so the relationship isn’t suggestive

Damdimbal 2016

Sediment chemistry parameters with significant differences between zones of recovery:
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Metal attenuation remains a significant 
factor in biological recovery when we test 
our model against a larger dataset.



Variations Downstream of Similar 
Treatment Systems

Lime dosers in:

Hewett Fork, Raccoon Creek

Thomas Fork, Leading Creek

West Branch Sunday Creek

Jobs Hollow, Monday Creek

Bedu-Mensah 2015



Statistically Significant Parameter 
Relationships
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Poor Recovery
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Varied Recovery
(between years)
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Meeting Biological Targets
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Supports metal deposition as a key factor in 
biological recovery.

But what about pulses of poor water quality?



Episodic Acidification/
Poor  Water Quality

Martin 2017
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Impaired 
Zone

Martin 2017
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Suggests that variability and episodic poor 
water quality may play a role in recovery.



Summary and Conclusions
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