
Is It Working? 
Changes in nitrate leaching over time in the Southern 

Willamette Valley Groundwater Management Area

Jana Compton, US EPA Western Ecology Division 
Susanna L. Pearlstein, ORISE Fellow

FRRCC Meeting March 16, 2016

Presenter
Presentation Notes
This talk is based in Oregon
Specifically in the Southern Willamette Valley’s Groundwater Management Area
Where for the last year and a half we have been measuring nitrate concentrations leaching below the root zone of commercial crops



US Synthetic Fertilizer N Inputs, 2006



PNW Nitrogen Fertilizer N Inputs, 2006

http://enviroatlas.epa.gov/enviroatlas/atlas.html



Nitrate-N in

residential wells 



Presenter
Presentation Notes
There are 3 GWMA in Oregon – 2 are on the east side in Umatilla and Malheur Counties.  The 3rd GWMA is in the Southern Willamette Valley and includes portions of Linn, Lane and Benton Counties.



Southern Willamette Valley 
Groundwater Management Area

• 20% wells > 7 mg/L nitrate-N (2000-2001)

• GWMA declared in 2004 
• At least 8,000 people live in SWV GWMA

• N fertilizer is main source of nitrogen to GWMA

• Outreach activities and changing management 
practices from 1990s



Project team: 
Alan Henning, US EPA Region 10
Jana Compton, US EPA-ORD 
Audrey Eldridge, Oregon DEQ, GWMA lead
Susanna Pearlstein, ORISE
J. Renée Brooks, US EPA-ORD 
Donna Schmitz, Benton SWCD
Teresa Matteson, Benton SWCD
Kevin Seifert, Linn SWCD
Dave Downing, Upper Willamette SWCD
Tom Snyder, USDA NRCS
Paul Measles, Oregon Dept. of Agriculture 
Carrie Sanneman, Willamette Partnership
Bobby Cochran , Willamette Partnership 
Denise Kalakay, Lane Council of Governments
John Selker, Oregon State University
Blake Hatteberg, Dynamac Inc. 

Project support:
EPA – Field sampling, isotope analysis
DEQ – Chemistry analysis in-kind
ODA Fertilizer Fund – Equipment, Soils
SWCD – Soil health
NRCS, SWCS, GWMA, Land owners – Sites
WP – Modeling edge-of-field loss
LCOG – Outreach, Expert Panel

Partnership to Improve Nutrient Efficiency (PINE): 
Setting the social and management stage for water quality 
improvements in the Southern Willamette Valley

Presenter
Presentation Notes
Number of agencies involved in partnering with us and providing in-kind support.  



Objective of the PINE Project

Provide a tool that will help managers 
quantify water quality benefits of management practices.  



Partnerships from PINE project

• Landowners - 11 local farmers agree to study their working 
fields

• Additional grower interest – soil testing protocol in RARE 
2016

• Influential industry partners – crop advisers, fertilizer reps
• SWCDs, DEQ and ODA integral in support
• USDA national effort – APEX modeling and testing of the 

Nutrient Tracking Tool for use by farmers



Timeline for PINE project

Outreach, 
Expert Panel

Lysimeter study  
RARE funding PLUS DEQ in-kind analyses and ODA grant

Nutrient Model Calibration & Scenarios  -
Willamette partnership RARE funding

2013 2014 2015 2016 2017

Reports, Publications, Communication

Workshop
Cover Crops

ODA funding

Workshop
Irrigation

ODA funding

Workshop 
N management

ODA funding

Grower 
interviews

RARE grant 2013 RARE PINE grant 2016

Grower 
interviews

Grower 
interviews

Landowner
agreements

Rapid soil test for farms
RARE funding



N

N

Harvest

Lysimeter study expectations based 
on changing practices

1990s study Current study

N

N

Harvest

Improvements
Irrigation Practices

Breeding, Production
Fertilizer management 

Right source
Right rate
Right time
Right place

Legacy nitrate issue

Presenter
Presentation Notes
Size of arrows are meaningful; isotopes help us understand some of these things



Results - Peppermint

Photo: S. Pearlstein

Presenter
Presentation Notes
Added a second mint field in January, 2015
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Nitrate Concentrations: Peppermint

Mint #1

Mint #2

Mint #2 Tile Drain

Mint #2 Irrigation

2014 2015

Presenter
Presentation Notes
Started with one field due to relatively low number of acerage of pepperming being grown in the valley
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Nitrate-N in 1990s PCAPs: Peppermint  
Mint #1
Mint #3
Mint #4
Mint #5
Mint #6

Applied via irrigation
200 - 280 kg N ha¯¹ 250 – 350 kg N ha¯¹ 
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Nitrate-N Concentrations: Peppermint
Mint #1
Mint #2
Mint #2 Tile Drain
Mint #2 Irrigation

168 kg N ha-1

2014 2015

Presenter
Presentation Notes
More mint in 1990’s
Irrigated heavily



Results - Row Crops

Photo: S. Pearlstein

Presenter
Presentation Notes
Lower N inputRow crops in current study are grown for seed

AgriPac goes out of business 1999

1990’s
Sweet corn, Green bean rotation
Red beets, carrots, radish seed







Results - Grass seed



2014 20152014 2015

Presenter
Presentation Notes
Grass seed crops have increased over time in the Valley.  Some have high rates and this represents an opportunity.  Also need longer data record. 



Individual Grower Data Sharing Year 1 Factsheet



Teresa Matteson
tmatteson@bentonswcd.org

2009 NRCS CIG
Soil Quality Project



Soil Quality Project
Mission Statement  

To provide farmers
with an assessment package
that describes on-farm soil quality
to guide future management decisions. 



Indicators of Soil Quality: 
The soil quality assessment package

Physical Chemical

Biological

“Beyond N, P, and K, what is the condition of my soil’s physical 
and biological health?”

Presenter
Presentation Notes
The Soil Quality Project began in 2009 as a NRCS Conservation Innovation Grant. The work has been based on the Cornell Soil Health Project and has been housed at Oregon State University, Department of Crop and Soil Science. In 2016, the OSU Central Analytical Lab will incorporate the Soil Quality Project into their suite of available assessments.





Soil quality data



Successes

• All farmers who started with us in 2014 are still participating
• Benton SWCD conducted two years of soil quality sampling 

on all fields. Shared results with farmers.
• Added rapid soil sampling protocol to the 2016-2017 

sampling years. (10 additional fields)  
• >30 presentations to local stakeholders, regional, state and 

federal agencies and at national meetings. 



Lessons Learned

• Trust, credibility, communication and consistency are key factors.
• Working with SWCDs and extension to connect to farmers. Not 

everyone wants to work directly with EPA.
• Working with university extension is key in the credibility column.
• Partnerships with the state DEQ and ODA have been invaluable.
• Monthly team meetings keeps us on track.
• Presence at community meetings has increased visibility and 

interest.
• Farmers want the data, it helps them see how they are doing.



Project Impact
• Voluntary collaborative effort of the 

GWMA has built trust with growers 

• Increased interest from other farmers 

• Assessment of Best Management Practices 
in working farms, rapid sharing of data

• Tools and workshops for landowners
About the Project:  

“One of the most exciting things about working at 
DEQ is seeing different interests come together to 

solve environmental problems.  This is an incredible 
and innovative example of that.” 

Oregon DEQ Director Dick Pedersen 
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