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Study Objectives

1) Evaluate the performance and applicability
of statistical trend-assessment methods
for pesticide data.

2) Assess trends in concentrations of
commonly occurring pesticides in
selected Corn Belt streams.

3) Assess the relative influences of pesticide
use patterns and other potential factors,
such as changes in management
practices, on pesticide trends

& USGS
science for a changing world



31 USGS pesticide sampling sites in Cornbelt (culled
from a national network of 201 NAWQA sites)
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Acetochlor data for Mad River and Platte River
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Acetochlor data for Mad River and Platte River

SEAWAVE-Q

“seasonal wave
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SEAWAVE-Q Model
“*Seasonal wave with streamflow adjustment”

Log(Conc) = SWAVE + FLRV + TND + ERR
» SWAVE = », + 1 W(t)
= W(t) Is a periodic function (period=1 yr)
« (d/dt) W(t) = A(t +s) - ¢ W(I)

« A(.) Is a pulse input with A(.)>0 during the
“application season(s)” and A(.)=0
otherwise

- S IS a seasonal shift
» ¢g1s a “decay rate”
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Seasonal wave for acetochlor — lllinois
River at Ottawa, IL (2000-2006)

2-Month Application Season (Apr-June)

Decay rate too fast Decay rate “just right”
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Seasonal wave for simazine - Ohio River at
Cannelton Dam (2000-2006)

Two, 2-month application
seasons (Oct-Dec and
Apr-June)

6-month application
season (Dec-June)

[ ] i ° .
OHIO-CA uncensored concent_ratlon OHIO-CA uncensored concent_ratlon
0 censored concentration 0 censored concentration
seasonal wave seasonal wave

x
]
E
-
x
i}
o
%)
=
<
04
O}
©)
x
Q
=
LL
O

JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC

=
T
=
x
<
V]
o
-
o
i
Ly
%)
<
@
0
<
p
O
l_
<
o
'_
z
o
O
p
o]
O

Poor fit — model rejected Optimum fit — model accepted

= USGS

science for a changing world 1 1

\



SEAWAVE-Q Model
Log(Conc) = SWAVE + FLRV + TND + ERR

> FLRV =p, LTFA() + 3 MTFA(t) + 7, STFA(L)
“Flow-related variability”

- Flow anomalies computed using log-
transformed daily flow for USGS streamgage

« LTFA(t) “long-term flow anamoly”

> Low-frequency (annual) flow variability
- MTFA(t) “mid-term flow anomaly”

> Mid-frequency (seasonal) flow variability
« STFA(t) “short-term flow anomaly”

> High-frequency (day-to-day) flow variability
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Acetochlor for Platte River at Louisville, NE

Without FLRV With FLRV

PLATTE ® uncensored — SEAWAVE

PLATTE ® uncensored — SEAWAVE-Q
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SEAWAVE-Q Model

Log(Conc) = SWAVE + FLRV + TND + ERR

» TND = Vs t
- Log-linear trend
- “Flow-adjusted trend” (adjusted for FLRV)

» ERR

= Random error
- Assumed normal, uncorrelated

Model parameters estimated using maximum
likelthood with censored data (“ Survival”
or “Tobit” regression)
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31 Pesticide Sampling Sites
on Corn-Belt Streams




ATRAZINE
TRENDS FROM
SEAWAVE-Q
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METOLACHLOR
TRENDS FROM
SEAWAVE-Q

Ohio Basin

Great Lakes
Basins

Upper
Mississippi
Basin

Missouri
Basin
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Questions

»How do pesticide trends in corn-belt
rivers compare to changes in
agricultural use?

» Are there other factors (land use
changes, management practices,
non-ag use, etc.) that may be
contributing?

& USGS
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Metolachlor and Atrazine Use

12 States, >80% Corn and Soybean Acreage
140,000,000

120,000,000

100,000,000
2000-2006

80,000,000
1996-2002

—>

60,000,000

&

Pounds of active ingredient

40,000,000

)

20,000,000

1992 1994 1996 1998 2000 2002 2004 2006 2008

S-metolachlor
2 USGS i
= introduced
science for & changii

21
Graphic by USGS based on data provided by Dmrkynetec, Inc.



Focus on 11 sites on major rivers

1 site on Mississippi
downstream of Missouri
(but upstream of Ohio)

ZUSGS

science for a changing world

Annual pesticide
use estimates for
each basin
obtained from GIS
coverage of crop
data and pesticide
application rates

Large basins ~
more accurate use
estimates
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Metolachlor Concentration and Agricultural Use Trends
Wabash River: 1996-2002
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Concentration and Use Trends for Metolachlor
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Concentration and Use Trends for Atrazine
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Implications for major agricultural
herbicides Iin large Cornbelt rivers

» A multi-year trend in watershed use intensity
generally produces a similar trend in river
concentrations.

» Changes In hon-use management practices
during 1996-2006 have not had a statistically
discernable effect on concentrations.

» Large-scale effectiveness of non-use
management practices will be difficult to
evaluate without improved information on
Implementation of practices.

& USGS
science for a changing world
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Thanks!

For more Information and copies of
publications:

USGS
National Water Quality Assessment Program

Pesticide National Synthesis Project
http://water.usgs.gov/nawga/pnsp/
or

avecchia@usgs.gov
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