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If you have any
technical
difficulties during
the webinar you
can send us a
question in the
webinar question
box or call Laura at

(207) 892-3399
during the webinar.

WELCOME!



HAVING TROUBLE WITH THE SOFTWARE?
74 .
O—t= Don’t Panic -
!1% we’ve got it covered!
/ >

Check your email from this morning:

1. You were sent a link to instructions for how to use the
Go To Webinar software.

2. You were also sent a PDF of today’s presentation. This
means you can watch the PDF on your own while you
listen to the audio portion of the presentation by
dialing in on the phone number provided to you in
your email.



AGENDA

* Welcome and Introductions (5 minutes)

— Restoration Webinar Schedule & Future
Recordings (5 minutes)

* Prairie Pothole Restoration: C.J. (30 minutes)
— Question & Answer (5)

* Prairie Pothole Restoration: S.G. (25 minutes)
— Question & Answer (5 minutes)

* Prairie Pothole Restoration: C.J. (10 minutes)

e Question & Answer (15 minutes)

* Wrap up (5 minutes)



WEBINAR MODERATORS

Jeanne Christie, Marla Stelk,
Executive Director Policy Analyst



WETLAND RESTORATION PROJECTS

e Convened interdisciplinary workgroup of 25 experts

e Developing monthly webinar series to run through
September 2015

Developing a white paper based on webinars and
participant feedback

To be continued through 2016 in an effort to pursue
strategies that:

— Maximize outcomes for watershed management
e Ecosystem benefits
 Climate change

— Improve permit applications and review

— Develop a national strategy for improving
wetland restoration success



WEBINAR SCHEDULE & RECORDINGS



WEBINAR
SCHEDULE &
RECORDINGS




FUTURE SCHEDULE - 2015

e Tuesday, June 9, 3:00pm eastern:
— Riverine/Riparian Wetland Restoration
Presented by:
Richard Weber, NRCS Wetlands Team; and
Larry Urban, Montana Dept. of Transportation
e Tuesday, July 14, 3:00pm eastern:
— Peat Land Restoration
Presented by:

Norman Famous & Marcia Spencer-Famouos, Spencer-
Famous Environmental Consultants; Richard Weber,
NRCS Wetland Team; and Larry Urban, Montana
Department of Transportation

FOR FULL SCHEDULE, GO TO: http://aswm.org/aswm/6774-
future-webinars-improving-wetland-restoration-success-
project
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INTERESTED IN RECEIVING CEUS?

Who can get CEUs?

You must be a participant during
the live webinar presentation.

We are able to track webinar
participation by registrants using
our GoToWebinar software.

Documentation will state that
you were a participant for X
hours of a specific ASWM
webinar.

Receiving Documentation

If you need CEUs for your participation in
today’s webinar, you must request
documentation from ASWM.

Please note that we will send the
documentation to you for you to
forward to the accrediting organization.

Please contact Laura Burchill
laura@aswm.org

(207) 892-3399

Provide:
* Your full name (as registered)
e Webinar date and Title



mailto:laura@aswm.org

PRESENTERS

Sue Galatowitsch

Professor and Head of Fisheries,
Wildlife, and Conservation Biology
University of Minnesota

Carter Johnson

Distinguished Professor of Ecology
South Dakota State University

& Chairman of EcoSun Prairie
Farms, Inc.



A “COOKBOOK” APPROACH TO WETLAND
RESTORATION WON'T WORK

There are too many variables.

e Ingredients are always different

e Reason for ‘cooking’ varies

e Recipe isn’t always correct

e Inexperienced cooks

e Cooking time varies

e Poor inspection when “cooking”

e Additional ingredients may be needed
e Jsitreally done?




WE NEED TO
UNDERSTAND THE
PLANNING PROCESS
AND VARIABLES FROM
SITE TO SITE THAT
MUST BE STUDIED,
UNDERSTOOD AND
ADDRESSED




EACH WETLAND RESTORATION PROJECT IS UNIQUE:

Consider both historic and current landscape
setting

Analyze how water moves into and out of the site

Evaluate soils present and identify any onsite
drainage

Focus first on hydrology and soil first, last on plants
Develop a plan that is achievable for the site
Develop comprehensive cost estimates

Ensure plan is followed

Hire experienced and knowledgeable contractors

Adapt plan as needed during construction

Determine if monitoring criteria will measure
progress

Keep good records and share with others




L Photo Credit: Laura Hubers, USFWS



Glaciated Prairie Wetlands: Potholes 101 and
Their Vulnerability to Climate Change

W. Carter Johnson
Department of Natural Resource Management
South Dakota State University
























Wetland Vegetation Cover Cycle






Prairie Wetland Drainage by

State
lowa............ 99%
Minnesota........ 70-90%

South Dakota....35%
North Dakota.....60%

Source: Tiner 1984: Dahl et al. 1990,
1991



Climate Projections

e 1.4-5.8°C increase globally by 2100
(Houghton et al. 2001)

e 3.6-6.1°C Increase for central and
northern Great Plains (Ojima and
Lackett 2002)

« \Warming increases with increasing
latitude



Climate Projections continued

o Greater warming in winter than in
summer

e Greater warming at night than in
daytime

 Increased climatic variability

o Greater precipitation globally



Total Ducks (1955-2009)



Academy, SD (1982-1986)
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Train Has Left the Station






Conclusions-Science

e AIr temperature really matters to
wetland dynamics

e Western PPR wetlands most vulnerable
to climate change

 Under a warmer and drier climate, the
best climate for waterfow! production
would shift eastward, but most wetlands
there have been drained



Conclusions-Science (ctd.)

o Effects of climate change may already
be apparent in PPR



Conclusions--Management

 Expand weather monitoring and
analysis needed for early detection of
climate change

 Remediation: stop wetland drainage
and intensify wetland restoration and
management across the PPR

e Re-double wetland restoration efforts In
eastern PPR (MN-Dakota border area
and lowa)









Evidence of Global Warming




Questions??



Barriers to Recovery of
Restored Prairie Wetlands

S. Galatowitsch, University of Minnesota






Typical Restoration Strategy for Prairie Potholes

Assumption
No dispersal limitation (seedbanks and rapid dispersal)
— full recolonization would occur within a few years of reflooding.

Restoration practice
Reflood wetlands, allow natural recolonization (no planting).



Restorations in the Southern Prairie Pothole Region

e 1892 restorations, 1987-1991

e Projects of the Conservation
Reserve Program & Reinvest-In-
Minnesota

e Nearly all on private land
e Most small, 0.2-2 ha

e Nearly all drained (tile or ditch)
and cultivated or pastured

e Most drained > 50 yrs,
seedbanks of wetland plants
minimal

e Restorations only drainage
modification — no site prep or
planting




N=64

N=43

Yr19 N=37



Change in Species Richness — Site Averages
37 Restored Wetlands



Initial Revegetation Patterns
3 years post reflooding — 64 wetlands

Ditched wetlands retained refugia for
hydrophytes during agricultural use. Emergent
perennials spread vegetatively and rapidly
became the initial, dominant cover.

Tiled basins lacked refugia for hydrophytes.
Upon reflooding, mudflat annuals and
submersed aquatics were the initial colonists.

Regardless of drainage history, reflooded
wetlands lacked wet meadows.

Galatowitsch and van der Valk 1996



Phalaris arundinacea, an invasive perennial, is present on every prairie
pothole after 12 years of reflooding, typically with 75-100% cover in
peripheral zones.

Other invasives — Cirsium arvense and Typha angustifolia — expand
significantly on many sites.



1991

Elytrigia
repens
Cirsium
arvense
Bromus
inermis

Ambrosia
artemisiifolia

Phalaris
arundinacea

Vegetation of Wet Meadow Zones

2000 Cover

Phalaris arundinacea 44.6

Cirsium arvense . 8.1

Asclepias syriaca . 1.2

Polygonum . 0.7
amphibium

Aster
praeltus/simplex/
lancelolatus

Rumex crispus

2007

Phalaris arundinacea

Polygonum
amphibium

Scirpus fluviatilis

Aster
praeltus/simplex/
lancelolatus

Cirsium arvense

Asclepias incarnata

Solidago canadensis




Polygonum
amphibium
Scirpus fluviatilis

Lemna minor

Amaranthus rudis

Typha angustifolia/x
glauca

Echinochloa
crusgalli/muricata

Freq

50.0

50.0

46.7

43.3

43.3

40

Vegetation of Emergent Zones

Cover

0.9

17.4

32.0

3.6

7.9

11.2

2000

Phalaris arundinacea

Scirpus fluviatilis

Scirpus validus

Eleocharis palustris

Typha angustifolia/x
glauca

Polygonum
amphibium

Freq

83.3

75.0

72.2

69.4

Cover

13.8

22.3

4.7

10.1

2007

Scirpus fluviatilis

Phalaris
arundinacea

Polygonum
amphibium

Typha
angustifolia/x
glauca

Scirpus validus

Lemna minor

Freq

93.5

90.3

77.4

77.4

Cover




How long are the lag times?
How do the lags affect community composition?
What establishment constraints are most important?

Possible Explanations for Inefficient Recolonization
Minimal on-site sources of propagules (no remnant seedbanks)
Conditions not suitable for germination or seedling establishment
Limited dispersal of seeds to new restorations






Seed Banks in
Drained, Cultivated
Fields

Wienhold & van der Valk 1989



Carex seedling establishment in restored & remnant meadows
(Kettenring & Galatowitsch 2007)
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Effects of Isolation, Size & Flooding Frequency on Richness
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Comparison of Seed Rain in Restored and Remnant Wetlands
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How long are the lag times?

Species reassembly primarily occurred in the first decade.
The “lag” to redevelopment of wet meadows may be indefinite.

How do the lags affect community composition?

Phalaris arundinacea dominate wet meadows.
Non-invasive wet meadow perennials are poorly represented.



Phalaris spread in Quebec (Lavoie et al. 2005)
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FiGURE 4. Cumulative number of reed cana 1ss (Phalaris arundi-
nacea and P. arundinacea var. picta) herbarium specimens found in Québec
during the 20" century according to their respective collection habitat.




Meen Biomess (g m’)

Roats

I rhalaris arundinacea

3500 1 unidentifiable roots
3000 ( ) Standard error 107,08
2500 (168.90 (104.95)
2000'(%4 (79.96)
1500
(149.30)
100
500 (121.90) (78.90)

(42.00) (41.07)

(31.47)

L 45.40
-500 (4.40) (48.13) (84.49)
-100Q- (57.50)
(172.2
-1500Q- (117.15) (164.45)
(149.66)
-2000 2

Ogm 12 g m’ 48 g m
NQ—N Dose Level

Effects of Nitrate & Phalaris on
— (TRECHRIGIT Sedge Meadow Establishment

11 species native community
Phalaris density 1/12 native community

Green & Galatowitsch 2002



Barriers to restoring diverse wet meadows:

-- Dispersal limitations (fragmentation + weak propagule pressure)
-- Pre-emption and competition with Phalaris arundinacea

The agricultural context of the region has created reinforcing
biotic and abiotic stressors — both must be addressed in restoration

Loss of native seed sources and reinvasion risk limits the
capacity for restoration and where it can succeed....



Five Recommendations for Improving Success of Prairie Pothole Restorations

Cause of Failure

Recommendation

Detalls

Over-estimating
ecosystem resilience

Spread of invasive
species

Conflicting project
goals

Inadequate after care

Lack of adaptive
management

Assess likelihood that wetland
plant community will recolonize
after reflooding

Control species such as RCG,
especially prior to and following
reflooding

Recognize tradeoffs between
goals—especially biodiversity
support and water quality or
stormwater interception

Continue to manage vegetation
during the establishment phase

Link decision-making to
monitoring

Resilience is a function of duration
of drainage and distance to natural
wetlands

Invasive perennial plants cause
arrested succession in more than
75% of PP restorations.

Stormwater and nutrient
interception are ecosystem
stressors that greatly reduce
biodiversity support.

For nearly a decade following
reflooding, a PP restoration is still
in a state of recovery and typically
more invasible.

Ignorance is not bliss. Not
detecting problems related to
hydrology and biotic recovery
often lead to insurmountable
problems.

Why has “hit and run” restoration become the prairie pothole norm?




Questions?



Part ||
Strategic Wetland Rehabillitation Can Pay
for Itself

W. Carter Johnson
Chairperson, EcoSun Prairie Farms
Brookings, South Dakota



EcoSun Prairie Farms, Inc.
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Cordgrass Economics

Value of dormant season hay

> 4 tons/acre @ $75=%300/acre

Value of seed

> 10 Ib./acre @ $ 50/pls Ib. = $500/acre (min.)

» 55 Ib./acre @ $ 65 pls |Ib. = $3575/acre (max.)
Income potential/acre

» $800/acre (min.); $3,875/acre (max.)
Cost recovery time

» 4-7 years depending on seed and hay prices



Cordgrass Economics
(cont’d)

Cordgrass Reference

Zilverberg, C., W. C. Johnson and others. 2014. Growing Spartina
pectinata in previously farmed prairie wetlands for economic and
ecological benefits. Wetlands 34:853-864.

General Prairie Farm Reference

Zilverberg, C. W. C. Johnson and others. 2014. Profitable prairie
restoration: The EcoSun Prairie Farm experiment. J. Soil and Water
Conservation 69:23A-25A.



Conclusion

e Growing prairie cordgrass on sub-
irrigated sites can increase
biodiversity, whole farm income,
and pay for establishment costs.






~ Questions?

L™

Susan M. Galatowitsch

galat001@umn.edu

W. Carter Johnson

Carter.Johnson@sdstate.edu
(605)688-4729

(612)624-3242

Photo Credit: Kulm Wetland Management District, USFWS
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