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Reed Green 

Wehr, and others, 2015, Freshwater Algae of North America, Chapter 20, figure 2 



Commonly known…… 



More recently…… 

Constructed – 1928 

Provides 50% of the freshwater to the Chesapeake Bay. 

Traps ~ 3.5 million pounds of P and 4 billion pounds 

of sediment, per year. 

Storage capacity has reached equilibrium. 
Source: https://www.chesapeakebay.net/news/blog (4/9/2018) 

 



Reservoir Fisheries 
Management (1986) 
brought us, Limnological and 
Ecological Changes Associated 
with Reservoir Aging 

Source: https://fisheries.org/bookstore/all-titles/afs-unit-publications/x53012xm/ 
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External P 

Total P 

Source: https://fisheries.org/bookstore/all-titles/afs-unit-publications/x53012xm/ 
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Phytoplankton 
(cyanobacteria) 



Nutrients 

• Nitrogen, needed for plant growth and production 

– Major component of chlorophyll, and  

– Amino acids, the building blocks of proteins 

• Phosphorus, plays a critical role in cell development 

– Key component of molecules that store energy (ATP), 

– DNA, and 

– Lipids (fats and oils) 

 



Nitrogen cycle, Ammonium 



Nitrogen cycle, Ammonium 



Phosphorus cycle 



The limiting 

nutrient in 

growth and 

production 

P    

 N 

Reynolds. C.S. 2006, Ecology of 

Phytoplankton. Cambridge University 

Press, New York 



Main 

taxonomic  

groups as a  

fraction of total 

biomass 

Brettum P., and Anderson, T. 2005. 

The use of phytoplankton as indicators 

of water quality. Norwegian Inst. for 

Water Research.  33 pp.  





Phosphate (biologically available P) 



Chlorophyll (algal biomass) 



Preliminary results, subject to revision. 

Total Phosphorus 



Preliminary results, subject to revision. 

Chlorophyll 



Preliminary results, subject to revision. 

Basin Permanence 

Flushing Rate 
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Total Phosphorus 
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Relationship of nutrient discharges to economic impacts 

associated with water quality in lakes and flowing waters. 

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution 



Example of the costs of nutrient pollution and eutrophication 

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution 



So, how do we control nutrients in our 

reservoirs?  
• Watershed remediation (pg. 66*) 

• Constructed wetlands (pg. 67) 

• Pre-dams (pg. 70) 

• In lake remediation (pg. 71) 

– Guide curve revision (pg. 72) 

– Inflow routing (pg. 72) 

– Dilution (pg. 72) 

– Flushing (pg. 72) 

– Selective withdrawal (pg. 72) 

– Hypolimnetic aeration and 

oxygen (pg. 74) 

– Sediment removal (pg. 74) 

– Sediment drying (pg. 75) 

– Phosphorus precipitation and 

inactivation (pg. 75) 

• Biomanipulation (pg. 79) 

– Fish populations (pg. 79) 

– Fish harvesting  (pg. 80) 

– Macrophytes (pg. 81) 

– Floating wetland islands (pg. 81) 

* Page numbers are for Miranda’s BMP manual. 



Mitigation Costs Associated with Excess Phosphorus in Lakes  

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution 
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Summary of Costs to Administer Nutrient Trading and Offset Programs  

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution 



Summary of Costs to Administer Nutrient Trading and Offset Programs  

https://www.epa.gov/nutrient-policy-data/compilation-cost-data-associated-impacts-and-control-nutrient-pollution 





NALMS Position Statements 
https://www.nalms.org/nalms-position-papers/ 

• Source Water Protection 

• Use of Alum 

• Climate Change 

• Herbicides  

• Watercraft Safety 

• Invasive Species  

• Harmful Algal Toxins 

• Clean Water Act 


