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Main Challenges to Successful Riparian Restoration

Grazing and 
Browse Pressure

Non-Native/ 
Invasive Species

Soil Condition/ 
Available Moisture

Project 
Logistics

Communication
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• Domestic livestock and 
wildlife.

• Particularly palatable 
native species.

• Limited options for a 
high level of control.

• Maintenance.

• Open communication 
lines early.

• Known goal/desired 
outcomes.

• Scheduling.

• In field modifications.

• Highly competitive.

• Difficult to control.

• Require multiple 
treatments for 
continuous seasons.

• Maintenance.

• Compaction?

• Potential seed banks

• Abandoned ag fields

• Cobble substrate

• Water table depth

• Active erosion

• Newly created side 

• Access challenges.

• Materials 
procurement.

• Multiple agencies, 
landowners, and 
contractors involved.
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Practitioners Toolbox

Browse Protection 
Strategies

▪ Old:  Plant Protection 
Tubes (Vexar/Solid Wall)

▪ New:  Wire Cages/Caged 
Enclosures

▪ Improved:  Wildlife 
Fencing

Size/Type of  
Plant Material

▪ Old:  Small Plugs (i.e. 10-
cubic inch)

▪ New:  Larger Plants (i.e.  
1-gallon) and Cuttings

▪ Improved:  Deep-root 
Containers

Mulch for Weed 
Control/Moisture

▪ Old:  2’ x 2’Individual 
Mulch Mats

▪ New: 4’ x 4’ Individual 
Mulch Mats with collar

▪ Improved:  Mulch Mat 
Strips or Hog Fuel 
(Shredded Wood Mulch)
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Revegetation 
Contractor

▪ Old:  Strictly Post-Construction 
Involvement

▪ New:  Consultation during 
Project Planning/Implementation

▪ Improved:  Design/Build and 
Plant Provision Contracts



Browse Protection Strategies

Vexar/Solid Wall Tubes

• Original CREP
• Small Plant Material

Wire Cages/Enclosures

• Lasts Longer
• Accommodates larger plant 

material

Cattle/Wildlife Fencing

• Protects larger plant groupings
• Protects soil resources
• Ease of maintenance
• Design options for different 

lifespans and timelines.
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Protection Tubes:

Advantages:

• Designed into original CREP projects since 1987.

• Inexpensive to purchase and install.

• Advertised “photodegradable”.

• Primarily used for deer protection.

Limitations:

• Only compatible with small plant material.

• Some designs may stifle plant growth.

• Often don’t get removed.

• Not effective against larger browsers.

• Don’t readily degrade.
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Wire Caging

• Provide more room for plant growth.

• Sturdier, to deter elk and/or cattle.

• Individual cages or small enclosures.

• Cheaper than large-scale fencing.

• Materials may be re-used, in some cases.
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Fencing

Maximize Protected 
Project Area

Other benefits include:

• Protect soil and vegetation resources inside 
fenced area.

• May be buried to deter beaver.

• Polypropylene mesh blends in with 
vegetated areas to reduce visual impact.

• Facilitates maintenance (mowing, weed 
control) of planted areas.

• T-posts may be re-used on other projects.
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Size and Type of Plant 
Material

• Old:  Large numbers of small plants (i.e. 10 c.i.)

• New:  Cuttings, sod salvage, diverse plant sizes

• Improved:  Deep-rooted riparian plants (i.e. willows)
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Plant Material
Size Matters.  All plants are not created equal.

10-Cubic Inch 
Plugs

Good for wetland 
herbaceous species, in 
areas of partial to full 

inundation.

4-6 Foot Live-Stake 
Cuttings

Good for willows, in areas 
where the cutting can be 
buried deeply enough to 

reach perennial water.

Deep-Root 
Containers

Good for riparian species, 
in areas where 

mechanical planting can 
get roots into water.
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Plant Material 
Dictates Planting 
Methods

• Old:  Small plant material = Hand planting 
with hand tools, such as hoedads and 
planting shovels.  

• New:  Cuttings and more diverse plant 
material = Hand planting assisted by 
mechanical tools, such as power-driven 
augers, water-jet stingers, and mini-
excavators.

• Improved:  Deep-rooted riparian plants = 
Mechanical planting with specialized tools, 
such as the Excavator-Mounted Expandable 
Stinger.
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Planting Methods

Hand Planting

• Small plant material
• Labor-intensive
• Need good soils
• No access limitations

Mechanical-Assisted

• Helps with more difficult planting 
sites (compacted, rocky)

• Good for larger plant material
• Still requires substantial labor

Mechanical Planting

• Optimal for deep-rooted plant 
material

• Requires heavy equipment access
• Excavator-mounted expandable 

stinger
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Excavator-Mounted Expandable Stinger

• Patented technology for difficult planting sites.

• Compacted or rocky substrate.

• Cuttings or deep-rooted plant material.

• Planting depths up to 6 feet.

• Customized plant material – 18” roots.

• Dramatically increases survival of riparian 
species.

12

GRAPHIC CREDIT:  Steinfeld, et. al. 2007.
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Site History:

• Prior clearing for 
agriculture.

• Downstream levees 
and armored banks.

• Severe bank erosion.
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Site Limitations:

• Groundwater depths 
up to 7 feet.

• Rocky, gravelly 
substrate.

• Deer browse.
• Failed attempt with 

irrigation.

Eagle Rocks Cottonwood Establishment



Eagle Rocks Cottonwood 
Establishment

• Plant material minimum 10-ft tall.

• Trenches dug prior to planting.

• Plants installed into groundwater.

• 7.5-ft Deer fence and hog fuel to help 
protect and maintain plants.
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Eagle Rocks Cottonwood Establishment

Speeding Up the Timeline:  Access to perennial moisture makes all the difference in Riparian Restoration.

Original Site Conditions
Fall, 2013

Mechanical Planting
April, 2014

2 Years Post-Planting
September, 2016
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Project designed to establish tree cover on a dry 
site, without supplemental irrigation.

10-foot tall, deep-rooted plants installed with 
expandable stinger to maximize planting depth 

and reach groundwater elevation.

Tall plant material to compete with grass cover, 
access to perennial water, and protection from 

browsing resulted in vigorous growth.



Mulching Strategies

• Breaks down into 
compost over time.

• Effective for single 
plants or groups.

• Doesn’t have to be 
removed.

• Easier to install.

• Good for linear 
planting areas.

• Extensive coverage 
for weed control.

• Does not usually get 
removed.

Individual         
Mulch Mats

Hog Fuel 
(Shredded Wood)

Continuous 
Mulch Mats

• Original CREP design.
• 2’x2’ to 4’x4’ sizes.
• Moisture retention, 

weed control for a  
single plant.
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Conservation Reserve Enhancement Program (CREP)

Objectives

• CRP:  To address soil, water, and related natural resource 
concerns on private lands. 

• CREP:  To address high-priority conservation issues of 
both local and national significance, such as water 
supplies, critical wildlife habitat, soil erosion, and fish 
populations.

• Targets cropland in riparian zones and other sensitive areas.

• Requires a 10- to 15-year commitment to keep lands out of 
agricultural production.

• Cost-sharing and annual rental payments encourage 
landowners to stay enrolled in CREP on a continuous basis.
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Part of the Conservation Reserve Program (CRP) – the largest private-lands environmental improvement program in the US.



Wenas Creek Riparian 
Management

2010 Installation:

• No riparian veg, severe bank erosion.

• Combo of individual and continuous mulch mats.

• Live stake cuttings and container plants.

• Competition with pasture grasses.

Design Features:

• Larger plant material (TP1).

• Dense cuttings to stabilize banks.

• Wildlife habitat structures.

• Later installation of BDAs.
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Conifer trees installed 
in individual mats 

throughout floodplain.

Cuttings installed at base 
of eroded streambanks.

Plants installed into 
continuous mulch matting 

along Wenas Creek.
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Wenas Creek Riparian 

Management  2011
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Conifer trees installed 
in individual mats 

throughout floodplain.

Cuttings installed at base 
of eroded streambanks.

Plants installed into 
continuous mulch matting 

along Wenas Creek.
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BDA’s installed on either side of oxbow.

Wenas Creek Riparian 

Management  2015
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Conifer trees installed 
in individual mats 

throughout floodplain.

Cuttings installed at base 
of eroded streambanks.

Plants installed into 
continuous mulch matting 

along Wenas Creek.
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BDA’s installed on either side of oxbow.

Wenas Creek Riparian 

Management  2018



Your Logo or Name Here

Project Logistics and Communication
For complex Riparian Restoration projects, continuous involvement by a professional Revegetation Contractor can make all 
the difference.

Stakeholder Accord Project Materials Site Access
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The Revegetation Contractor can provide 
background info and explanation of benefits and 

can incorporate stakeholder concerns into 
revegetation planning.

The Revegetation Contractor can be 
instrumental in acquiring site-appropriate 

materials for complex projects and sensitive 
sites.

The Revegetation Contractor can identify 
potential barriers to equipment access and help 

come up with alternative strategies when 
needed.
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Client Objectives:
• Establish native veg. on open 

areas/edges of island.
• Dissuade Caspian Terns from 

nesting on the island. 
• Replace Russian Olive stands.

Complications:
• Logistics – accessible only by 

boat/barge, existing fences.
• 6-foot avg. depth to water table.
• Beaver herbivory.
• No supplemental irrigation.
• Survival guarantee – 50%.
• Limited planting window.

Design Features:
• Planting with Expandable Stinger.
• 8-foot cuttings supplied by 

WildLands Nursery.
• Use cut Russian Olives to deter 

access in short-term.
• Work Plan developed by contractor.
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Crescent Island Vegetation Planting
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Existing fences.

Russian Olive thickets to 
be removed and replaced 

with native vegetation.
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Russian Olive thickets to 
be removed and replaced 

with native vegetation.
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Existing fences.

Russian Olive thickets to 
be removed and replaced 

with native vegetation.
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Russian Olive thickets to 
be removed and replaced 

with native vegetation.
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Existing fences.

Russian Olive thickets to 
be removed and replaced 

with native vegetation.

26

Russian Olive thickets to 
be removed and replaced 

with native vegetation.

Some replanting by hand –
Fall of 2017.
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Summary

The Evolution of Riparian Restoration Techniques

• Riparian restoration has evolved over time, and is no 
longer a rote prescription.

• The riparian restoration practitioner now has a wide 
variety of tools at their disposal.

• Not all tools are equally effective on any project.  As 
with any tool, it’s important to figure out the most 
appropriate one to use for your particular job.

• A professional restoration contractor can provide 
practical insight on tool selection during 
planning/implementation phases.

• Having a restoration contractor involved during the 
planning stages of a project can contribute 
substantially to project feasibility and success. 
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Lessons Learned

From a Contractor’s Perspective:

Things I wish I’d known when I started this job…
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Never underestimate 
the importance of 

browse protection…
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…but think carefully about where you put it.
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(And how long you leave it there.)
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Build it, and they will come.
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Weeds.  

Weeds will come.
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WATER MOVES!!  
Be prepared to adapt to changing conditions.
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Thank You
Ryan Watts

+1 509 375-4177

rwatts@wildlands-inc.com

www.wildlands-inc.com

http://www.fabrikcam.com/

