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Presentation Outline

+ Why nutrients are a concern in surface waters
} Sources of nutrients

} Regulatory approaches to nutrient reduction




Clean Water Act

1 The objective
of this Act is to
restore and
maintain the
chemical,
physical, and
biological
integrity of the
Nati onos
waters.
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Phosphorus Cycle
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Nitrogen and Phosphorus in the
Environment

}
}
}

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



What is the

hutrients?

problem with

Healthy - = o 1 Eutrophic
ecosystem d o il Y i ecosystem

In healthy ecosystems, nutrient inputs, specifically In a eutrophic ecosystem, increased sediment‘and
nitrogen and phosphorus @9, ocaur at a rate that nutrient loads &I from farming &, urban
stimulates a level of macroalgal # and phytoplankton development ‘, water treatment plants c=%= ,and
(chlorophyll a &3 ) growth in balance with grazer industry L ,in combination with atmospheric

biota. A low level of chlorophyll ain the water nitrogen 7 help trigger both macroalgae &8and
column helps keep water clarity high l allowing phytoplankton (chlorophyll a @) blooms, exceeding
light to penetrate g deep enough to reach submerged the capacity of grazer control. These blooms can result
aquatic vegetation m Low levels of phytoplankton in decreased water daityé , decreased light

and macroalgae result in dissolved oxygen . ©; 'levels penetration ){ , decreased dissolved o , loss
most suitable for healthy fish » gf-mand shellfish @ of submerged aquatic vegentionm , Nuisance/toxic
so that humans can enjoy the benefits @4 algal blooms ..and the contamination or die off of
that a coastal environment provides. fish 33 ¢ and shellfish @ .

Source: Bricker et al 2007
(p. 2).



Emerging Nutrient Regulations

1+ Nutrients 0 Phosphorus and Nitrogen
BWater Quality criteria
BTechnology based standards (POTWS)
‘BLoading reduction to correct specific impact

1 POTW and industrial nutrient removal to low
levels is:

1 Technologically achievable
{ Expensive
1 Nonpoint reduction will require changes in
agricultural practices and means of
measurement




Sources of Nutrients

1 POTWs

1 Urban Storm
Water

1 Row crop
agriculture

1 Animal
Feeding
Operations

Atmospheric
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Nutrient Control Mechanisms

y Historic o
Respond to
observed impact
BSite specific

removal
requirements

BBest
management
practices

BGreat Lakes
watershed
point source
limitations/
detergent bans




Nutrient Criteria Regulatory Background

1 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

1 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
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USEPA Proposed Criteria

Nutrient concentration

criteria

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

B Ecoregion approach vs
state specific approach
(25" percentile)

B Indiana Ecoregions:

M VI 6 Corn Belt Northern
Great Plains

1 VIl d Glaciated Dairy
1 IX 0 Southeastern

Draft Aggregations of Level III Ecoregions
for the National Nutrient Strategy
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IV. Great Plains Grass and Shrublands

V. South Central Cultivated Great Flains

V1. Corn Belt andNorthern Great Plains

VII. Mostly Glaciated Dary Region

VI Nutrient Poor Largely ¢

IX. Southeastern Temperate Forested Flains and Hills

X Texas-Louisiana Coastal and Mississippi Alluvial Plains
Il XI. Central and Eastern Forested Uplands

XII. Southern Coastal Plain

X1l Southern Florida Coastal Plain

:Laciated Upper Midwest and Notrheast

AV, Eastern Coastal Plaa




Nutrient Concentration Criteria

} Difficulty in establishing cause 9 effect
relationships between N & P concentrations and
observed biotic indices for streams and rivers

} Slow state response 4 third party intervention
BUSEPA has proposed criteria for Florida waters
‘BNotice of intent to sue USEPA re Wisconsin criteria
BNotice of intent to sue USEPA re Kansas criteria

1 Many water bodies will exceed criteria
B 303(d) listing
BTMDLs
B Potential effluent limits no greater than water quality

criteria




2008 Status of State Adoption of Numeric Nutrient
Criteria into Water Quality Standards
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Number of States with Adopted Numeric Nutrient Standards
by Year and Waterbody Type

Numeric Nutrient
Standards
Status by Year

1998
2008

2008 Numeric
Nutrient Standards
Status by
Waterbody Type

Lakes/Reservoirs

Rivers/Streams

Estuaries
(24 eligible States)

Wetlands

1. Adopted numeric criteria for all four parameters for all

4 Parameters
4 Waterbody
Types !

0
0

4 Parameters
4 Waterbody
Types °

0
0

0

0

1+ Parameters
1+ Entire
Waterbody Types 2

6
7

1+ Parameters
1+ Entire
Waterbody Types ©

6
5

3

0

1+ Parameters
Selected Waters 3

-
18

1+ Parameters
Selected Waters ’

13
9

7

4

waterbody types.

2.Adopted numeric criteria for one or more parameters for at least one entire
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

6. Adopted numeric criteria for one or more parameters for the entire
. Adopted numeric criteria for one or more parameters for selected waters in a

No Numeric
Criteria 4

37
25

No Numeric
Criteria 4

31

36

14

46

waterbody type.

waterbody type.

waterbody type.
waterbody type.



Nutrient Criteria: States Progress

1 Wisconsin
B Adopted P standards for all surface waters
B Nitrogen standards - not developed

1 llinois

B P standards for lakes
B No agreement on criteria for N & P based on cause &

effect
1 Ohio 0 looking at establishing nutrient criteria for
waters with DO issues/high chlorophyll a

concentrations/biological impacts
; Michigan - On hold
1 Minnesota 0 Lake standards for P




Wisconsin Phosphorus Criteria

100 ug/l for rivers; 46 listed in rule
75 ug/l for streams

Stratified reservoirs 9 30 ug/I
Non - stratified reservoir - 40 ug/I

0 T w story fishery lakes (cold water fishery in
bottom) d 15 ug/I

Lake Michigan o 7 ug/l
Lake Superior 8 5 ug/l

L R ORI

—
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Indiana Ecoregion Criteria

VI 62.5 872 1.91 0 3.63
(subregions 54,55, 57)

Vil 31 1.15
(subregion 56)

IX 30 683 0.08 - 1.669
(subregions 71, 72)




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

1 NRDC has petitioned
USEPA to include
nutrient removal in
the definition of
secondary treatment

B0.3 mg/L P
B3.0mg/L N




