Nitrate and Phosphate—
A Loaded Question in Illinois
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Today 8:27 AM

Lizzy Warner

Debate night!

Today 11:17 AM

Giving a talk on monitoring in
Peoria.

Lizzy Warner

A presentation on
monitoring, huh? That should
be exciting for you
considering how much you
love monitoring me and
Andrew.

Imagine what | could have
learned if | had continuously
monitored your moves!!!

Lizzy Warner

Ugh...




Strategy

Data itself has no meaning, but
becomes information when it is
interpreted.

,{: US S ~Dictionary.com
jence for a changi,

(Brent Dykes, Customer Analytics for Adobe)



New technology is allowing for better
understanding

What changed?

Why is it important?

What are we doing?

(B. Pellerin and others, in press)

USGS Continuous Nitrate Sites

2008 2009 2010 2011 2012 2013 2014
?{U GS Calendar Year



Real-time Continuous Data Collection

http://waterdata.usgs.gov/il/nwis/qw

Streamflow

Turbidity

SpC, DO, Temp, pH

Nitrate

Orthophosphate
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USGS Continuous Nutrients in I1linois
River

~2USGS Terrio, P.J., Straub, T.D., Domanski, M.M., and
st s Siudyla, N.A., 2015, Continuous monitoring of
Propared in coopration with the Illisois Eavironmental Protoction Agency sediment and nutrients in the Illinois River at
Continuous Monitoring of Sediment and Nutrients in the Florence, Illinois, 2012-13: U.S. Geological Survey
Illinois River at Florence, lllln0|s, 2012-13 Scientl:fic Investigations Report 2015_5040’ 61 p.’

http://dx.doi.org/10.3133/sir20155040.

EXPLANATION
—— Continuous nitrate load
—— LOADEST nitrate load
—— Load difference
© Instantaneous load from U.5. Geological
Survey National Water Quality
Laboratory sample

in cubic feet per second
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Scientific Investigations Report 2015-5040

NITRTAX load minus LOADEST load, in pounds per day
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Total
Phosphorus

Illinois River at Florence

* Continuous orthophosphate
and turbidity are monitored

* Suspended sediment is
estimated from turbidity

* Orthophosphate and
suspended sediment are used
to estimate total phosphorus
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0.2 0.4 0.6 0.8 1.0 1.2 1.4
Observed total phosphorus, as phasphorus, in milligrams per liter

(from Terrio and others, 2015)

[llinois River at Florence model

Total Phosphorus = 0.0816 + 1.1 (dissolved orthophosphorus) + 0.00063 (suspended sediment)

% USGS R? = 0.802
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Value of continuous nutrient monitoring?

For nitrate, the continuous data
record yielded a cumulative nitrate

load approximately 8.3 percent
larger than the LOADEST-derived
load.

Terrio, P.J., Straub, T.D., Domanski, M.M., and Siudyla, N.A., 2015, Continuous monitoring of
sediment and nutrients in the Illinois River at Florence, Illinois, 2012-13: U.S. Geological Survey
Scientific Investigations Report 2015-5040, 61 p., http://dx.doi.org/10.3133/sir20155040.
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How do we use these capabilities to
inform the Nutrient Reduction Loss
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ILLINOIS

NUTRIENT LOSS
REDUCTION STRATEGY
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The objective of a real-
time continuous
monitoring network is
to determine baseline
nutrient and sediment
loading (nitrate,
phosphorus, and
sediment), seasonal
loadings, and storm-
event loadings over
time.



Prioritization

» Basins covering largest area of the State
* Current USGS gaging station
* Current IEPA Ambient site

e Historical data
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USGS REAL-TIME
STREAMFLOW SITES
IN ILLINOIS

April 2015




Stream Name

[llinois River
Kaskaskia River
Big Muddy River
Vermilion River
Embarras River

Little Wabash River

Location

Joslin
Geneseo
Florence

New Athens
Murphysboro
Danville
Lawrenceville

Carmi

Nutrient
Super Gages

Nutrient Super Gages
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Station
Drainage Mean
Area in Nitrate+
[llinois only, nitrite mg/1
in mi>
3,973 3.6
1,000 41
22,651 4.3
5,189 0.89
2,168 0.35
1,199 6.9
2,348 4.6

3,102 0.9

EXPLANATION

Mean Nitrate Concentration (NO,)
between 1980-1996

Less than 3 mg/l

Active Ambient Sites 2013




Basins cover
almost 75% o
the land area
in the State
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ILLINOIS

NUTRIENT LOSS
REDUCTION STRATEGY

| Vermilion River
‘® near Danville

lllinois River at
o Valley City/Florence
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Source: US National Park Service
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Illinois will have data that is
consistently collected and anal!

Missouri’s Nutrient Loss 4 9 I I I i n O i S
- Reduction Strat . .
g iy G O W &.5# Nutrient Loss Reduction Strategy

reductions to Missouri’s waters

INDIANA NUTRIENT REDUCTION STRATEGY

A framework to reduce nutrients entering Indiana’s waters
Prepared by:
-r1ent | : - TONcentir.
CHIUCIA (s and concentr

A
A

Wisconsin’s Nutrient —
Reduction Strategy

Kentucky Nutrient IVianagement Str

IOWA NUTRIENT REDUCTION STRATEGY

November 2013 A science and technology-based
framework to assess and reduce nutrients ‘

to lowa waters and the Gulf of Mexico

Ohio D

Ohio Nutrient Reduction Strategy

Ohio Nutrient Reduction Strategy

Prepared by
Ohio EPA, Division of Surface Water
with contributions from

Prepared by: Kentucky Division of Water

lowa Department of Agriculture and Land Stewardship
lowa Department of Natural Resources

lowa State University College of Agriculture and Life Sciences March 2014

Updated September 2014

Permitting Program

Ohio Department of Namral Re;mumes Division of Soil and Water Resources



This approach is proposed for other areas
across the Midwest
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EXPLANATION

D Maijor river drainage basin with name

Drainage basin contributing flow to major river drainage

D No continuous nutrient monitoring

Continuous nutrient monitoring

_ TENNESSEE

Gage site type and continuous nutrient monitoring status 1 Mississipni
L\ S5155![’!"} Alabama | \ Source=US NanonalnPark Serwce

Mainstem site with no monitoring

Mainstem site with monitoring
Tributary site with no monitoring

— ributary site with monitoring
"
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Data available: : Kelly'Warner

http://waterdata.usgs.gov/il/nwis/qw

=~ USGS U.S. Geological Survey
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