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Big Question 1.

How much will ditch flows

decrease and water quality

Improve If the wetlands and
prairies are restored?
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Water Improvements?
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* Flow down ditches {
» Storm peaks <
» Water quality

And quickly.
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Big Question 2:

Where else In Minnesota can
these Improvements be
expected?
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Where are the
Improvements?

Places with lots of:

* Drained wetlands

 Surficial aquifers
WEELGD
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What was changed?

* Ditches restored to swales
* Drained wetlands plugged

* Cropland and pasture to prairie
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Restorations

Total NWR area:
Wetlands restored:
Ditches abandoned:
Prairies seeded:
NWR owned:
Private WRP:

State WPA & SNA:
National WPA:

Total in natural land:
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36,217 acres

2,977 acres

50.1 miles

19,198 acres

25,658 acres (71%)

3,655 acres (10%)

3,839 acres (11%)

115 acres

33,267 acres (92 %)
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Techniques:
e \Water balance

— Water In and water out

« Water-quality samples

— Surface water, groundwater, wetlands
— Basic chemistry, nutrients, herbicides

e Storm-hydrograph curve-matching

— How fast do ditches rise?
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Precipitation
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What changed?

Land-use changes:

* +19% prairie

* + 6% wetlands

* -14% cropland

* -63% decrease in ditch density

Water-flow changes:
 -23% ditch flow

* -33% runoff

* +15% recharge

* +6%ET

Restoration Benefits at Glacial Ridge NWR

a US



What changed?

Water quality:
* GW nitrate:
 G\WW ammonia:
* Ditch nitrate:

e Ditch ammonia:
e GW nitrate >MCL:

Storm flow:
* Lower peaks
* Longer talls
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-79%
-79%
-53%
-35%
-38% (33% to 21%)
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Were did things get better most?

* Qver surficial aquifers
* [n areas with drained
wetlands
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Main Benefits of Restoration

e 249% of the land area was restored

* Less flooding
— Flow down ditches decreased 23%

— Storm peaks in ditch flow were lower GW
recharge increased 15%

e Cleaner water

— Nitrate in GW decreased by 79% within a
few years
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Where Is restoration likely to
work?

e In areas with surficial aquifers
e In areas with drained wetlands
* (See map)
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https://pubs.er.usgs.gov/publication/sir20075200
https://pubs.er.usgs.gov/publication/sir20075200
https://pubs.er.usgs.gov/publication/sir20075200
https://pubs.er.usgs.gov/publication/sir20135068
https://pubs.er.usgs.gov/publication/sir20135068
https://pubs.er.usgs.gov/publication/sir20195041
https://pubs.er.usgs.gov/publication/sir20195041
https://pubs.er.usgs.gov/publication/sir20195041
https://pubs.er.usgs.gov/publication/sir20195041
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