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òNutrient Limitations: Are You  Ready?ó



}Why nutrients are a concern in surface waters

}Sources of nutrients 

}Regulatory approaches to nutrient reduction 



}The objective 
of this Act is to 
restore and 
maintain the 
chemical, 
physical, and 
biological 
integrity of the 
Nationõs 
waters.
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}Basic component of cell structure
}One or both nutrients may limit growth
}When excess N and P are present, algae will 

grow in excess (eutrophication)
}Affects dissolved oxygen, and the aquatic 

community
}Nutrient levels build up in closed systems 

(lakes, impoundments) and recycle
}Nutrients discharged to open systems (rivers) 

may have impacts at downstream locations
}Drinking water impacts



}) 

Source: Bricker et al 2007 

(p. 2). 



}Nutrients ðPhosphorus and Nitrogen
ƁWater Quality criteria 
ƁTechnology based standards (POTWs)
ƁLoading reduction to correct specific impact

}POTW and industrial nutrient removal to low 
levels is:
¶Technologically achievable

¶Expensive

}Nonpoint reduction will require changes in 
agricultural practices and means of 
measurement



}POTWs

}Urban Storm 
Water

}Row crop 
agriculture

}Animal 
Feeding 
Operations

}Atmospheric
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}Historic ð
Respond to 
observed impact 
ƁSite specific 

removal 
requirements
ƁBest 

management 
practices
ƁGreat Lakes 

watershed 
point source 
limitations/ 
detergent bans



}In 2000, EPA required states to develop 
nutrient water quality standards criteria for 
lakes, reservoirs, streams and rivers

o published guidance to states on development of 
criteria

}In the event that states do not adopt criteria, 
EPA may adopt criteria for the state

}States are at various stages of adopting 
nutrient criteria for different receiving waters



} Nutrient  concentration 
criteria 

ƁEPA is requiring 
nutrient criteria to be 
developed by the 
states as a result of 
court cases

ƁEcoregion approach vs
state specific approach 
(25 th percentile) 

ƁIndiana Ecoregions:

¶VI ðCorn Belt Northern 
Great Plains

¶VII ðGlaciated Dairy 

¶IX ðSoutheastern 
temperate woods/hills



}Difficulty in establishing cause ðeffect 
relationships between N & P concentrations and 
observed biotic indices for streams and rivers

}Slow state response ðthird party intervention

ƁUSEPA has proposed criteria for Florida waters

ƁNotice of intent to sue USEPA re Wisconsin criteria

ƁNotice of intent to sue USEPA re Kansas criteria

}Many  water bodies will exceed criteria
Ɓ303(d) listing

ƁTMDLs

ƁPotential effluent limits no greater than water quality 
criteria





Numeric Nutrient 
Standards
Status by Year

4 Parameters
4 Waterbody 
Types 1

1+ Parameters
1+ Entire 
Waterbody Types 2

1+ Parameters
Selected Waters 3

No Numeric 
Criteria 4

1998 0 6 7 37

2008 0 7 18 25

2008 Numeric 
Nutrient Standards
Status by 
Waterbody Type

4 Parameters
4 Waterbody 
Types 5

1+ Parameters
1+ Entire 
Waterbody Types 6

1+ Parameters
Selected Waters 7

No Numeric 
Criteria 4

Lakes/Reservoirs 0 6 13 31

Rivers/Streams 0 5 9 36

Estuaries
(24 eligible States)

0 3 7 14

Wetlands 0 0 4 46

1.Adopted numeric criteria for all four parameters for all waterbody types.
2.Adopted numeric criteria for one or more parameters for at least one entire waterbody type.
3.Adopted numeric criteria for one or more parameters for selected waters in one or more 
waterbody types.
4.Has not adopted numeric criteria.
5.Adopted numeric criteria for all four parameters for the entire waterbody type.
6.Adopted numeric criteria for one or more parameters for the entire waterbody type.
7.Adopted numeric criteria for one or more parameters for selected waters in a waterbody type.

Number of States with Adopted Numeric Nutrient Standards

by Year and Waterbody Type 



}Wisconsin
ƁAdopted P standards for all surface waters
ƁNitrogen standards  - not developed

} Illinois
ƁP standards for lakes
ƁNo agreement on criteria for N & P based on cause & 

effect

}Ohio ðlooking at establishing nutrient criteria for 
waters with DO issues/high chlorophyll a
concentrations/biological impacts

}Michigan  - On hold

}Minnesota ðLake standards for P 



}100 ug /l for rivers; 46 listed in rule
}75 ug /l for streams
}Stratified reservoirs ð30 ug /l
}Non - stratified reservoir - 40 ug /l
}òTwo- story fishery lakes (cold water fishery in 

bottom) ð15 ug /l
}Lake Michigan ð7 ug /l
}Lake Superior ð5 ug /l



Ecoregion Total P  - ug /L Total N  - mg/L

VI
(subregions 54,55, 57)

62.5 ð72 1.91 ð3.63

VII 
(subregion 56)

31 1.15

IX
(subregions 71, 72)

30 ð83 0.08 - 1.669 



}Secondary treatment 
is required by the 
Clean Water Act and 
defined in the 40 CFR 
Part 133

}NRDC has petitioned 
USEPA to include 
nutrient removal in 
the definition of 
secondary treatment
Ɓ0.3 mg/L P
Ɓ3.0 mg/L N


