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ARSTRACT: Changes in nitrate concentration and fluxbetween 1980 and 3008
at sight sites in e Misizappi R besin were determmed osing 2 new
siatistial method that scmmmiodates svalving mitrats behavior over time and
produces flownormalived astima i ncemtration and flux that ar=
independent of mndom variations in soeamflow. The resdts show tha lie
conzistent progres has besn made in reducing overne nitate sing: 1980, and
that flow normalized aentration md o ane ncreasin
d nitrate concentration and o increas stween Fand 76% at four
the imippd River and & tribuatary sfte on the Missour River; ot
d very Hitle at tolmtary stes on the Ohio, lows, and Hinois Rivers
Increases m flovenomal red concentration and Hie at the Misdssippi River at
Chinton and Missouri River at Hermann wers mare than three fimes rger than

in How:normalized nitrate fie déaving the M sdppi Biver basin. At most sites, concentrations incress ed more & low and
minderate streamflows than at high streamtlows undwatsr concentratinns: e having an etfect o mver
conaEntraton.

Applies WRTDS to nitrate data from 8
sites on the mainstem and tributaries:
3,368 chemical measurements, 110,732
daily streamflow values, 29 years.




Mississippl River Basin study

Data requirements

o Sample size > 200

| G % 4 MS P-Clint
* Record Iength > 20 yr TOWA o
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* Data censoring <1% ey

N

e Complete flow record

e Data gaps < 4 years "MSSP-Out

Gulf of Mexico




Flow-normalized flux
Net change 1980-2008

Total annual flow-normalized
Site yield (flux per unit area) in
1980 (kg/km?/yr)

M SSP-Clinton 297

|OWA 1,813

ILLINOIS 1,433

M SSP-Grafton 751

MISSOURI 67

M SSP-Thebes 257

OHIO 590

M SSP-Out 278
USGS
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Net change, 1980-
2008 (%)




Flow-normalized flux

Comparison of rates of change
1980-2000 and 2000-2008

Rate of change, in %/yr
1980-2000 2000-2008
M SSP-Clinton 1.4 AR
|OWA 0.1 -0.6
ILLINOIS 0.7 -1.7
M SSP-Grafton 0.5 0.4
MISSOURI 1.0 39 (=
M SSP-Thebes 0.1 0.9 (e
OHIO 0.1 -0.3
VISS=Xell; 0.2 05 =

Site




Expected concentration

by streamflow and season

Missouri River at Hermann, MO
1980-1984 2004-2008
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Concentration of nitrate as N, in milligrams per liter




Expected concentration

by streamflow and season

Missouri River at Hermann, MO
1980-1984 2004-2008
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Concentration of nitrate as N, in milligrams per liter




Expected concentration

by streamflow and season

Mississippi River above Old River Outflow Channel, LA
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Conclusions

Flow-normalized concentration and flux of
nitrate increased at MISSOURI and the mainstem
sites since 1980. No substantial decreases at

any other sites.

* Increases at MISSOURI and MSSP-Clinton were
over three times larger than at any other site

2. Concentrations decreased in the spring at high
flows at MSSP-Thebes, OHIO, and MSSP-Out.

e Some progress has been made in reducing nitrate
transport in spring runoff

USGS




Conclusions

3. At MSSP-Out, the highest concentrations
occurred at high flows in 1980 but at low to
moderate flows in 2008.

 Flux during high flow years has been declining but
It has been increasing during low flow years

4. Increases in concentration at low to moderate
flows were greater than or comparable to
changes at high flows.

e Increasing nitrate concentrations in groundwater
may be having an effect on river concentrations

USGS




