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Topics
e Expectations for nutrient standards
* The issue of “scientifically defensible”
 What are the challenges?

 What are the opportunities?

Throughout, | will draw heavily on my work in lllinois



Are nutrient standards a solution in search of a problem?



At a continental scale, nutrient loading is a serious problem
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At a local scale, nutrient loading is one of many stressors

Stream in Benton Co, IN
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Nutrient loading is clearly an issue deserving attention

But — nutrient standards are not a silver bullet that will
fix all water quality problems!

Standards and TMDLs are unlikely to affect Gulf hypoxia

Environ. Sci. Technol, 2006, 40, 4126—4131
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The issue of “scientifically defensible”

Is “scientifically defensible” = “legally defensible”?

What makes a standard, or the approach that
developed the standard, scientifically defensible?

Two distinct approaches have been proposed



Statistical/Distributional Effects based
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(both can be combined with a reference condition approach)



What makes a standard, or the approach that
developed the standard, scientifically defensible?

* Rigorously collected data (QA/QC)
* Appropriate data analyses
* Based on a hypothetico-deductive model

Approach is based on testable hypotheses regarding
the dependent (stream condition) and independent
(nutrients) variables



Challenges

* Lack of hypothetico-deductive data collection

* For streams, excessive nutrients are rarely, if ever, the
sole cause of impairment

e Clean Water Act provides few options for non-point
sources

It is a common misconception that generators of
non-point source inputs can be regulated; no such
authority in the CWA



Lack of hypothetico-deductive data collection

Monitoring data provide context and describe
conditions, but often are inappropriate for effects
based models

Agencies are forced to “shoe-horn” existing data into a
model; can result in statistical acrobatics (e.g.,
conditional probability)

Probabilistic data collection is not necessarily
hypothetico-deductive data collection



For streams, excessive nutrients are rarely, if ever, the sole
cause of impairment
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Initial Model for lllinois Streams

Light

2 — Chlorop.)hyl.l & | Lon — BIF)tIC
: O, respiration Nighttime impairment
Nutrients DO

How strong is this relationship in Illinois streams?
Can we relate nutrients and algae (chl-a) across lllinois?

Does O, respond as expected?



Results from our work in lllinois

At a statewide scale, we did not observe strong nutrient-
chlorophyll relationships

Nutrients are not the limiting factor for algal biomass in
most lllinois streams and rivers

Substrate conditions and water clarity (light penetration)

are at least as important as nutrients in determining algal
abundance

Elevated nutrients did not consistently cause low O,
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We rejected our initial model (hypothesis) and
formulated a new hypothesis:

Nutrient standards are unlikely to have a large effect on
biotic integrity without concurrent improvements in
stream habitat




Opportunities

e Qutreach and engagement with stakeholders

e Educate public about water resources and the Clean
Water Act

* Improve state and national monitoring programs

* Implementation of nutrient standards could be a
“grand experiment”



lllinois Nutrient Summit

The lllinois EPA has organized a 2 day nutrient summit on
September 13-14 in Springfield.

Stakeholders who are invited include agriculture, municipal
water treatment systems, environmental groups, academics,
scientists, etc.

The goal is to have an overall discussion of how we can
reduce nutrient losses to rivers and streams, with
participation toward these goals from all segments of society.



Nutrient standards are “end of pipe”:

Point sources

Nutrient
loading in

streams and
rivers

Synthetic Movement of Loss of natural
fertilizer and =) nutrients from =) attenuation
manure fields to (e.g.,
application waterways wetlands)

Will standards and TMDLs cause changes upstream?



Challenge and Opportunity

Ecological data and
conclusions
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“the data suggest”

“the law is”
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