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Session introduction 
• Themes:

• How wet Oklahoma?
• Watershed ecological design

• Cumulative benefit of small interventions 
across the landscape

• Cumulative benefit of small interventions 
over time

• Partnering with beaver
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• 387,000 ponds (< 10 acres) 
• 3,000 lakes (>10 acres)
• 897,280 acres of lakes & ponds
• 2% of Oklahoma land surface (OWRB 2015)
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How wet Oklahoma?

• 897,280 acres – lakes & ponds (2015)

• 949,700 acres – wetlands (1980)

• 2,842,600 acres – wetlands (1780)



How wet Oklahoma?

• NRCS:

• 5,500 new ponds (2005-2018)

• 16,778 acres wetland creation (2005-2018) 
(NRCS 2019)



Watershed ecological design

• NRCS supports pond building & wetland creation

• Siting is currently based on farmer interest

• Can we think & plan systematically & strategically 
about location and improve water quality benefits and 
create cumulative, collective benefits?

• Scott, Nairn presentations

• New Farm Bill (2018) –
NRCS 10% of all 
conservation $ on 
Sourcewater Protection



• TNC & partners

• Created three sets of three 
wetland cells

• Each cell sized at 3% of field size
• Treatment at 3%, 6%, & 9%
• 10 years of data

• @ 3% - 19% nitrate removal & 
49% dissolved P

• @ 6% - 36-44% nitrate removal & 
59% dissolved P

• @ 9% - 47% nitrate removal & 
58% dissolved P

Small interventions across the landscape: 
Farm-Scale Wetlands in Illinois



Small interventions over time
• 80% reduction TP required - Lake Wister
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Small interventions over time
• 80% reduction TP required - Lake Wister

• 91% reduction TP required – Illinois River

• In the 1990s – 2% reduction in Total Phosphorus 
via pond building in the Lake Wister watershed

• 2%/year x 40 years = 80%



Small interventions over time



• Philadelphia needs to reduce combined sewer overflows 
by 85 %

• 25 year program to create a citywide mosaic of green 
stormwater infrastructure

• The unit of measure for progress is “one greened acre”
• Goal is to create 10,000 greened acres

Small interventions over time



Lake Misty (Photo: Joy Hampton)

Maintenance, 
Education,
& Outreach

o Fleming & Salvo 
presentation



Pond plants

o Koenig presentation



• Tucker, Phillips, Nairn presentations

• Beaver mostly extirpated in US by 1840’s (except Pacific 
Northwest)

• 1952 ~ 485 beaver remain in west-central Oklahoma 

• Today, nationally, beaver numbers still only ~ 10% of 
historic population

Beaver Ponds & 
Wetlands



Thornton Creek Confluence Restoration Project, Seattle, WA
Bailey et al. 2019. Reintegrating the North American beaver (Castor canadensis) in 
the urban landscape. WIREs Water 2019. (wires.wiley.com/water)

Beaver Ponds & Wetlands



Questions?



Tahoe City Wetland
• Constructed 1997
• 56 acre catchment area
• Designed to promote both 

sedimentation and biological 
processing

• Sediment cores taken prior to 
renovation in 2014

• 3.2 cm/year sediment accretion
• Carbon 280 g/m2/year
• Nitrogen 17.7 g/m2/year
• Phosphorus 3.74 g/m2/year
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