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Nutrient Science Advisory Committee

2016 NLRS Framework:

http://www.epa.illinois.gov/topics/water-quality/watershed-
management/excess-nutrients/nutrient-loss-reduction-strategy/index

NSAC Charge:

* Make recommendations to Illinois EPA regarding numeric river and
stream eutrophication water quality standards

* Consider whether standards should vary spatially or by other
classification factors

e Consider need to obtain EPA approval in recommendations
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Using Stressor-response Relationships to Derive Numeric
Nutrient Criteria
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Figure 2-2. Conceptual model diagram for streams. See text for explanation of shapes and symbols.




Conceptual Model: Non-Wadeable Rivers
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Conceptual Model: Wadeable Rivers
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Guiding Principles on an Optional Approach for
Developing and Implementing a Numeric Nutrient Criterion
that Integrates Causal and Response Parameters

... OR what NSAC calls “combined criteria”

These guiding principles apply when states wish to rely or

indicate that a designated use is protected, even though a nitrogenz

phosphorus level is/are above an adopted threshold. If a state prefers to apply
causal and response parameters independently, the principles in II.C will not apply.

States interested in this approach should have a biological assessment program

that confidently measures biological responses and other nutrient-related response

parameters througl a robust monitoring program to account for

to document the effects of nutrient pollution. This will allow the




Example: Minnesota River Eutrophication
Standards (combined criteria example)

A. Eutrophication standards are compared to data averaged over the
summer season or as specified in subpart. 4.

Exceedance of the total phosphorus and either sestonic chlorophyll-a,
biochemical oxygen demand (BOD5), diel dissolved oxygen flux or pH
standard is required to indicate a polluted condition for assessment and
implementation purposes.

Criteria consist of TP and four response indicators (chl a, DO flux, BOD; and pH):

CW: 6.5-8.5
WW: 6.5-9.0
(From MN

WQS5)




Other Midwest Nutrient Criteria

 Minnesota Eutrophication Standards

* Weighed multiple lines of evidence including stressor-
response based and reference-based

* Includes values for western Corn Belt ecoregion

* Wisconsin TP criteria
e Stressor-response based
* Lacks Corn Belt ecoregion

* No EPA-approved numeric standards
* [N, IA, MO, OH



Lines of Evidence Weighed by NSAC for
lllinois Rivers and Streams

* [EPA / IDNR Data
e Stressor-response analyses
* Statistical distribution analyses
* Modeled reference conditions

 Stressor — Response data from Literature

* Conclusions from Council on Food and Agricultural
Research (C-FAR) funded work in lllinois streams

e TetraTech and other analyses

» Reference/Background Nutrient estimates from
Literature



Lines of Evidence

* |[EPA Data

» Reference/Background Nutrient estimates from
Literature

e Conclusions from Council on Food and Agricultural
Research (C-FAR) funded work in Illinois streams

 Stressor — Response data from Literature
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Analyses of lllinois EPA Data

* Conducted updated analyses of Illinois EPA dataset with
EPA-funding (assistance from Tetra-Tech)

* NSAC used a portion of available Illinois EPA dataset:
* 2006-2015

* Included sites from ambient network and intensive basin
surveys
e Parameters included:
 TP/TN
» Sestonic chl a (measure of water column algae)
* Continuous dissolved oxygen (DO)
* Macroinvertebrate and fish indexes of biological integrity
* QHEI (measure of habitat quality)
e Other Water quality measures (turbidity, temperature, etc.)



Analyses of lllinois EPA Data

* Focused on stressor-response relationships:
* Nutrients vs. Chl a/DO min/DO avg/DO flux
* Nutrients vs. mIBl/macroinvert metrics/fIBI
* Chla/DO vs. mIBl/macroinvert metrics/fIBI

* Analyzed relationships in different ways:

* Statewide vs. Aggregate Nutrient Ecoregions vs. Level 3 ecoregions
vs. major river basin

* Watershed area
e All stream orders vs. 3 stream order groupings
* All sites vs. high QHEI vs. high IBI sites

* Some supﬁort for conceptual model, but in virtually
all cases the stressor-response models had low
predictive power with R% values less than 0.35



Limitations

|[EPA monitoring program was not
specifically developed to support
nutrient criteria development

Data collection is not developed in
a probabilistic design

Lack data on periphyton (benthic
algae) in lllinois streams

Some analyses excluded sites that
did not include continuous DO,
resulting in decreased sample size




Lines of Evidence

* |[EPA Data

» Reference/Background Nutrient estimates from
Literature

e Conclusions from Council on Food and Agricultural
Research (C-FAR) funded work in lllinois streams

 Stressor — Response data from Literature




Background Nutrient Concentrations from USEPA (2001)
and IEPA dataset (2017)

25t USEPA (annual)

25t |[EPA data (seasonal)

25t |[EPA data (annual)

75t |IEPA Minimally Disturbed Sites
(seasonal; n=104)

75t |IEPA Minimally Disturbed Sites
(annual; n=92)

75t |EPA Attaining mIBI Sites
(seasonal)

75t |IEPA Attaining mIBI Sites
(annual)




Modeled Reference Nutrient Concentrations from Literature
and IEPA dataset (2017)

IEPA data
(annual)

Dodds and Oakes

Smith et al.

Robertson EPZ 1 and 2 and




Lines of Evidence

* |[EPA Data

* Reference/Background Nutrient estimates from
Literature

e Conclusions from Council on Food and Agricultural
Research (C-FAR) funded work in lllinois streams

e Stressor — Response data from Literature




Assessment of Chlorophyll-a as a Criterion for Establishing Nutrient Standards in the
Streams and Rivers of lllinois

Todd V. Royer* Indiana University

Mark B. David, Lowell E. Gentry, Corey A. Mitchell, and Karen M. Starks University of lllinois at Urbana-Champaign
Thomas Heatherly Il and Matt R. Whiles Southen lllinois University

Fig. 1. Map of lllinois showing the major river networks and the
distribution of the 138 sites used for the study.
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Fig. 4. Relationship between total P and sestonic chlorophyll-a (chl-a
concentrations during the 2004 low-discharge survey using all
sites (upper panel), and only sites with an open canopy (<25%)
and total P concentrations of <0.2 mg L~ (lower panel; n = 38).
The dashed vertical line indicates an apparent threshold value

of 0.07 mg L~ total P.




Lines of Evidence

* |[EPA Data

* Reference/Background Nutrient estimates from
Literature

e Conclusions from Council on Food and Agricultural
Research (C-FAR) funded work in Illinois streams

» Stressor — Response data from Literature

 Compilation in progress




Wadeable Streams (small) :

Statistical distributions / Modeled reference conditions
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on -wadeable Streams (medium-large)

Stressor-response based supported by data outside of Illinois
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* Finalizing criteria recommendations (may?)
* Drafting report (September?)

Thank you.....stay tuned.






Nutrient
Ecoregions
in lllinois




Conclusions from C-FAR work

* Benthic algae saturation threshold for dissolved
phosphorus in laboratory experiments occurred at
~25ug/L SRP — consistent with other literature (Hill and
Fanta 2007)

e Statewide survey of 53 streams for nutrients, habitat,
and macroinvertebrate measures observed that both
habitat and nutrients (nitrogen and phosphorus)
affected measures of macroinvertebrate health
(Heatherly et al. 2007)

 Statewide 2004 low-flow survey observed possible
increase in sestonic algae in open-canopied sites with
TP >~70 ug/L (Royer et al. 2008)



