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Presenter
Presentation Notes
19 sites originally
18 by the time we were done



Water Quality Parameters Measured In
i Subsurface Drainage Water

= Each Sample — 40 analyses

= Total Dissolve Salts (TDS)
= Major minerals
= Minor minerals
= Heavy metals
O pH
= No Bacteria or Organic Matter Testing
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Presenter
Presentation Notes
We know from previous studies what you can expect from some of these, but what about the salts in predominantly clay soils?
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Presenter
Presentation Notes
This drinking water purposes this water is considered objectionable because it exceeds the secondary standard of 500 mg/l.  Secondary standards means that while it is not a health issue the water may be objectionable for taste.  Sea water comes in at 30,000mg/L.

The majority of high quality ground water (less than 2,000 mg/L TDS) in North Dakota is contained within glacial drift aquifers. These aquifers are generally composed of sand and/or gravel deposited by glacial activity. Most of the glacial drift aquifers are located at or near the surface, though some are buried by till deposits from subsequent glacial advances.  Ground water quality in the glacial drift aquifers generally ranges from as low as 200 mg/L TDS to several thousand mg/L TDS. Some areas that discharge ground water mainly through evapotranspiration processes may have TDS in excess of 10,000 mg/L.

I have marked on this graph the limits set for livestock and irrigation.
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Total Dissolved Salts
i 2008 and 2012
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Tile Water Quality
Monitoring Sites:
- Recently
Installed Tile

- Salt Affected
Solls

Walsth:-:TileSimir% Y

2009 — 2013 8
Phase Il




Rain Measurement
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Presentation Notes
At each lift station, we install a combination tipping-bucket rain gage and a manual rain gage. Both record to 1/100th of an inch.


Flow Measurement at the
‘L 5 Pump Stations
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HOBO® Datalogger
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Presentation Notes
We use a split-core current switch connected to a small datalogger to time-stamp when the pump starts and stops.
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Circular Flume — Grand Forks




Richland Site (2010 to 2013)

Pumped Volume (gallons)
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2009-2013 Sampling
Total Dissolved Solids
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2009-2013 Sampling

Nitrate-Nitrogen
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2009-2013 Sampling
‘L Total Phosphorus

Number of Samples > 0.25 mg/I
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2009-2013 Sampling
i Sulfates (SO,)

Sulfate Comprises > 65% of TDS at 5
sites (higher clay content soils)

3 other sites: 51, 35 and 20%
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2009-2013 Richland County
TDS and Nitrate-Nitrogen

Richland County - Bearden Silty Clay Loam
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2009-2013 Grand Forks County
TDS and Nitrate-Nitrogen
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Grand Forks County - Wyndmere/Tiffany Fine Sandy Loam
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2009-2013 Traill County
TDS and Nitrate-Nitrogen
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2009-2013 Walsh County
* TDS and Nitrate-Nitrogen

Walsh County - Overly Silty Clay Loam
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TDS Load at Tile Discharge

Walsh County - TDS Loading (lbs./day)
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NO3-N Load at Tile Discharge
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Walsh County - NO3-N Loading (lbs/day)
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i What Did We Learn?

= Tile flows In response to rain events. From
11% to 30% of rain flows through the tile.

= DS of tile water generally decreased at 6
sites over the 4 year sampling period.

s Sulfate 1s a dominant mineral in tile water.

= Maximum NO3-N loading and concentrations
occurred in April to June time period.

= For 2011 to 2013, the average load for the 8
sites was about 17 pounds per acre per year.
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What Did We Learn?

= WQ discharge: each site Is statistically unique
due to soll formation, geologic deposition,
topography and crop mix.

= DS of tile water has a high correlation with

the sodium, sulfate, magnesium, hardness
and bicarbonate components.

s [race metals and other minor minerals often
occur In concentrations below the detection
limit. Barium was found in all samples — just

like Phase | results.
NDSU &g



This project was funded through the EPA 319 Program, Grant No. C9-00863309
Copies of the Phase | and Phase Il Reports Available at:
https:.//www.ag.n
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Any Questions?




2009-2013 Cass County
i TDS and Nitrate-Nitrogen

Cass County - Fargo Silty Clay
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2009-2013 Sargent County
TDS and Nitrate-Nitrogen
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2009-2013 Ransom County
TDS and Nitrate-Nitrogen
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Ransom County - Colvin Silt Loam
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2009-2013 Steele County
TDS and Nitrate-Nitrogen

Steele County - Bearden/Kindred Silty Clay Loam
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