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Nationwide Effort ςin the last decade

ÅHypoxic  (dead zone) in many estuaries 
including the Gulf of Mexico

ÅExcessive enrichment of Chesapeake Bay

Å9t!Ωǎ ŜŦŦƻǊǘ ŀǘ ƛŘŜƴǘƛŦȅƛƴƎ ǇǊƻǘŜŎǘƛǾŜ ƭŜǾŜƭǎ 
[304(a) Criteria] by Ecoregionin 2000-02



Other States that are at about the 
same place we are

ÅFlorida

ÅMinnesota

ÅMontana

ÅNew York

ÅUtah

ÅWisconsin



Clean Water Act

ÅWater quality standards shall be adopted 
for substances that could reasonably be 
expected to interfere with those designated 
uses adopted by the State

Section 303(C)(2)(B)



Nutrient Enrichment

Aquatic Life ς

ÅDisrupt the natural 
balance of the 
aquatic community 

ÅLoss of sensitive 
organisms
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Nutrient Enrichment

Lakes and Reservoirs

-Increased algae blooms



Nutrient Enrichment

Lakes and Reservoirs

-Increased algae 
productivity leads to 
severe reductions of 
dissolved oxygen in the 
bottom layers
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Nutrient Enrichment
Summer Stratification

Plankton and other organic material fall to the bottom.

Decomposers consume the organic material and oxygen.

Oxygen decreases in the hypolimnionthroughout the summer. Diffusion is not 
efficient enough to re-supply oxygen in the hypolimnion.

Epilimnion
Metalimnion

Hypolimnion

Plankton/organic matter

gases

Decomposers

O2CO2



Nutrient Enrichment

Water Supply

-Increased carcinogenic

disinfection by-products

-Taste and odor 



/ƻƭƻǊŀŘƻΩǎ {ǘǊŀǘŜƎȅ

ÅCriteria based on best possible 
science

ÅImplementation strategies that 
take into account cost of 
treatment, feasibility and 
environmental trade offs



Criteria Development Strategies

Use 

Category

Lakes and Reservoirs

Aquatic Life

Rec/Aesthetics

Select chlorophyll a level that balances:

1) productivity of managed sport fisheries,

2) sustainability of the  aquatic community

3) recreational and aesthetic values

Water Supply Direct Use Water Supply Reservoirs:  
Chlorophyll a standard aimed at limiting the 
potential for disinfection by-product formation



Criteria Development Strategies

Use 

Category

Rivers and Streams

Aquatic Life N and P standards based on response 
of biological assessment metrics.

Rec/Aesthetics Chlorophyll a standard based on user 
surveys done by other states.

Water Supply Nothing at this time.



Criteria for Lakes and Reservoirs
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Warm Lakes

Trophic State 
(OECD)

Chlorophyll, 
ug/L

SecchiDepth, 
m

Oligotrophic <2.5 >6

Mesotrophic 2.5 ς8 6 ς3

Eutrophic 8 ς25 3 ς1.5

Hyper-
eutrophic

>25 <1.5



Water Supply Res:  
Algal Abundance in Summer
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Nutrient Enrichment:  High Quality 
Water Supply Reservoirs


