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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! 



Don’t Panic -  
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. 



• Welcome and Introductions (5 minutes) 

• Restoration Webinar Schedule & Future 
Recordings (5 minutes) 

• Playa & Rainwater Basin Restoration                 
(60 minutes) 

• Question & Answer (15) 

• Wrap up (5 minutes) 



 

 

Marla Stelk,  

Policy Analyst 

Jeanne Christie,  

Executive Director 



• Convened interdisciplinary workgroup of 25 experts 
• 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 

• Ecosystem benefits 
• Climate change 

– Improve permit applications and review  
– Develop a national strategy for improving 

wetland restoration success 







 

• Tuesday, March 17, 3:00pm eastern: 

– Pacific Coast Wetland Restoration 

Presented by: 

 Charles “Si” Simensted, University of Washington and, 

 John Callaway, University of San Francisco 

• Tuesday, April 21, 3:00pm eastern: 

– Vernal Pool Restoration: How to Restore the Landscape  

 Presented by: 

 Mick Micacchion, Midwest Biodiversity Institute 
 

FOR FULL SCHEDULE, GO TO: http://aswm.org/aswm/6774-
future-webinars-improving-wetland-restoration-success-
project  
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Rich Weber 
NRCS Wetland Team, CNTSC 

Ted LaGrange 
Nebraska Game & 
Parks Commission 



A “COOKBOOK” APPROACH TO WETLAND 

RESTORATION  WON’T WORK 
 

There are too many variables. 

 Ingredients are always different  

 Reason for ‘cooking’ varies  

 Recipe isn’t always correct  

 Inexperienced cooks 

 Cooking time varies   

 Poor inspection when “cooking” 

 Additional ingredients may be needed  

 Is it really 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 

 





Playa and Rainwater Basin Restoration 
By Rich Weber (NRCS) and Ted LaGrange (Nebraska Game and Parks Commission) 

 Classification 

 How did the system function? 

 What has been altered? 

 Restoration Techniques 
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Nebraska Rainwater Basin 

Depression 

Wyoming – Recharge 

Depression, Gillette 

South Dakota 

Prairie Pothole 

South Carolina – Carolina Bay 

DEPRESSIONAL 
Wetlands 



One of the Seven HGM Classes 

         Slide 17 

•RIVERINE 

•SLOPE 

•MINERAL SOIL FLAT 

•ORGANIC SOIL FLAT 

•ESTUARINE FRINGE 

•LACUSTRINE FRINGE 

•DEPRESSION 

Depressional 

Carolina Bay 

Estuarine Fringe 

Oregon 

Slope 

Puerto Rico 

Mineral Flats 

Indiana Flatwoods 
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DEPRESSIONAL 
• Dominant Water Source – 

Surface Runoff and/or 

Groundwater 

• Closed Topographic 

Depressions 

• Found on Interfluves or as  

elements in headwater 

reaches 

• Exist in Complexes 



100,000 playas 

530,000 acres 



Joel Jorgensen, NGPC 
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Depressional - 

Recharge 
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Depressional – Discharge or Flow 

Through 

Recharge Go > Gi 
Discharge Gi > Go 
 



Soil Systems and Climate Uncertainty 
(A way to bridge scales in climate prediction and response). 

 
Humid    

Subhumid 

Semi-arid 

          Discharge 
Discharge 
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Playas – Recharge 
Texas and Nebraska 
studies 

South Dakota Prairie 
Potholes – 
Recharge, Discharge, 
and Flowthrough 

Depressional- 

Default if not found 

on other HGM class 
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Recharge DEPRESSION Hydrology 

Considerations 

• Dominant Water Source - Runoff 

• Watershed Runoff Volume 

• Runoff Water Quality 

• Integrity of Soil for Ponding 

• Perching Layer 

• Soil Water Holding Capacity 

• Soil Organic Matter? 

• Playa Geometry 

• Excess Sediment 

• Surface Drainage 

• Excavated Pits 

  



Rainfall Event 
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Recharge DEPRESSION 
Water Budgeting 

(Ri + P) – (ET + Go) =  S 

Ri = Surface Runoff in 
P = Precipitation on playa surface 
ET = Evapotranspiration 
Go = Groundwater out through 
perching layer 
  S = Surface and Soil Storage 
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Precipitation – WETS Tables 
 

Monthly – With 30th 
and 70th Percentiles 
 

Current Daily for 
Period of Record 
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Web Soil Survey – Soil Storage 
and Confining Layer Information 

Confining Layer 

Water Holding  

Capacity 

0.22 x 13 = 2.86 in. 
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Monthly Evaporation 

• E is evaporation 
from bare soil, 
shallow or deep 
ponds 

• T is transpiration 
from plant leaves 
and stems 

• ET is a combination 
of both 
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Water Budget 
Spreadsheet 
 
Monthly Time Step 
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Water Level (measured) and Rainfall
0" is full, - 14.4" is dry
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Rainfall Measured W.L. SPAW W.L. S.S. W.L.

Soil-Plant-Air-Water (SPAW) Model 
•Daily Time Step 
•Adjusts for Watershed Runoff by Soil 
Moisture  
 





Carbonate solution hypothesis 

1 

1st 

2 

2nd 

3 

3rd 
Courtesy Dr. Warren Wood 

Michigan State Univ. 

























Row Crops 

Excavated Pits and Ditches 

Center Pivots 

Well 

Palustrine Wetland 

Grassland 



How playas have been altered 

 

Within the wetland 

 

Drainage ditches 

Irrigation concentration pits, drainage pits, and livestock watering pits 

Land leveling 

Fill:  berms, roads, ring dikes, etc. 

Culturally-accelerated sediment 

Invasive plants (trees, reed canary grass, others?) 

Altered disturbance dynamics (lack of fire, grazing, and water fluctuations) 

 

Watershed impacts 

 

Water diversions (roads, terraces, ponds etc.) 

Upland pits 

Irrigation additions 

Conversion of native prairie to other cover types.   



Frog Pioneers 



What is the Goal? 



Watershed 

Wetland 

Assess and fix the impairment 



Drainage Ditch 



Ditch Plug 



Well 

Real World 







Bio-engineering Teams 



Assess Impairments and Develop Restoration Plan 



Watershed assessment 













Depth to claypan (Bt) of depressional soils in early soil surveys in Nebraska   

  County   Year printed   Playa Complex Region   Soil Name   Depth to Claypan (Bt) Range 

  Adams 1923   Rainwater Basin   Fillmore silt loam   6 to 15 inches 

  Adams 1923   Rainwater Basin   Scott silt loam   1 to 12 inches 

  Butler 1929   Rainwater Basin   Scott Silt Loam   5 to 11 inches 

  Clay 1927   Rainwater Basin   Fillmore silt loam   6 to 14 inches 

  Clay 1927   Rainwater Basin   Scott Silt Loam   8 to 12 inches 

  Franklin 1926   Rainwater Basin   Fillmore silty  clay loam   6 to 14 inches 

  Hamilton 1927   Rainwater Basin   Fillmore silt loam   6 to 14 inches 

  Hamilton 1927   Rainwater Basin   Scott silty clay loam   6 to 14 inches 

  Harlan 1930   Rainwater Basin   Butler silt loam   7 to 10 inches 

  Harlan 1930   Rainwater Basin   Scott silty clay loam   5 to 6 inches 

  Jefferson 1925   Rainwater Basin   No depression soils described   





Yellow Machine Phase 



Removal of Culturally-accelerated Sediment 



Removal of Berms and other Fill 



Filling Drainage/Irrigation Reuse Pits 



Re-contouring Road Ditches 



Installation of Water-control Structures 





Tree Removal 



Installation of Grazing Infra-structure 



Installation of Supplemental Water Sources 



Seeding 



Upland Pit Fill 

to help restore watershed 



Buffers 









River Bulrush 

Trees 

Reed Canary Grass 

Purple 

 Loosestrife 

Wetland Invaders 
Phragmites 





Joel Jorgensen, NGPC 









Cause of 

Failure 

Recommendation Selected Measures 

Not understanding 
wetland type, 
function, and 
dynamics.        
 

Understand and assess 
wetland type, function, and 
dynamics. 

Tools such as HGM classification, soils maps, 
Cowardin classification are very valuable. So is 
understanding wetland dynamics, something that 
wildlife agencies and natural heritage programs can 
help with.   

Not fully assessing 
and fixing alterations 
to the wetland.  
 

Fully assess and fix wetland 
alterations to the extent 
possible. 

Locate any outlet drains and/or pits and remove 
them.  Measure sediment depth or depth to the clay 
pan and remove culturally-accelerated sediment if 
needed. 

Not fully assessing 
and fixing alterations 
to the watershed.  
  

 

Fully assess and fix 
watershed alterations to the 
extent possible. 

Define and examine the watershed.  Seek ways to 
improve water delivery and reduce inputs of 
culturally-accelerated sediment.   

Failure to use an 
interdisciplinary team. 
 

Understand when you need 
help and get it.  

Establish bio-engineering teams, and work together 
collaboratively. 

Failure to implement 
wetland 
management. 
 

Consider the need for wetland 
management in the 
restoration design.  Get 
management input and 
implement management. 

Wetland management can require a different skill set 
than restoration does.  Seek help from wildlife 
agency staff with management expertise. 

Playa Restoration Recommendations 



Questions? 
 
 
 richard.weber@ftw.usda.gov 

 ted.lagrange@nebraska.gov 



Thank you for your 

participation! 

www.aswm.org 


