Working With Nature: Live
Staking for Streambank

Recovery After Helene

A Practical Guide for Western North Carolina Landowners




Purpose of This Guide:

Hurricane Helene reshaped
countless streambanks across
Western North Carolina, scouring
vegetation, undercutting banks,
and exposing bare soil to continued
erosion.

This guide provides instructions for
stabilizing damaged streambanks
using live staking, a low cost,
nature-based technique that
supports natural recovery.




What is Live staking?

Live staking involves inserting dormant cuttings from woody riparian plants directly into
the soil along an eroded bank. These cuttings root in place and grow into new shrubs or
trees that stabilize soil and reduce erosion.
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Typical Stake Dimensions:
Length: 24 t0 48 inches
Installation depth: At least two thirds of total length below ground

Exposure above ground: 6 to 12 inches
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Why This Matters
After Helene:

Helene caused significant damage, but

nature is already recovering across
Western North Carolina.

Live staking supports that process in
spots where vegetation hasn't returned
on its own, using native plants to

stabilize bare soil before erosion sets
in.

One of the biggest threats to recovery is
invasive species like Japanese
knotweed, multiflora rose, kudzu, and
Chinese privet, which quickly colonize
disturbed ground and outcompete
native plants.

Regular monitoring and early removal
of invasives, paired with live staking,
gives native vegetation the best chance
to take hold.



What live staking works well
for: Bare, actively eroding banks
and slopes where heavy
equipmentisn't practical. On
more seriously eroded areas,
pairing live stakes with
biodegradable coir or straw
matting can help stabilize soil
while plants establish.

What live staking is NOT a fix
for: severely undercut banks,
large slumps requiring regrading,
or sites where the water velocity
Is so high that stakes wash out
before rooting. Those situations
may need heavier bioengineering
or structural work first.




|s Your Bank a Good Candidate?

Walk the length of your affected bank and ask these
questions:

Is the bank actively eroding, or just bare?

Actively crumbling, slumping, or sloughing soil is a good
candidate. A bank that's bare but stable may revegetate on
its own.

How steep is the bank face?

Gentle slopes (less than 2:1, or roughly 45 degrees) work
well. Very steep or vertical cuts are harder to stake and may
need grading first.




s Your Bank a Good
Candidate?

Is there an undercut at the base?

If the water has carved under the bank, the overhang will
eventually collapse regardless of what you plant on top.
Address undercutting before staking.

What does the existing vegetation look like? Healthy
native plants returning nearby is a great sign, it means
conditions are right. Invasive species (like Chinese Privet
or multiflora rose) may need removal before staking.

Is the bank accessible? You'll need to work along the
waterline. Make sure you can do so safely without wading
into unsafe currents.




A Word On Permits

In North Carolina, working in or near a stream may require a permit
from the NC Division of Water Resources or the U.S. Army Corps of
Engineers, depending on the scope of work. Removing or placing
material in a stream channel typically requires notification. Live
staking on the bank face (not in the channel) is generally low-risk,
but check with your local Soil and Water Conservation District
before doing significant earthwork.




Where Should You
Stake?

e Streambanks have distinct zones by
moisture, and the right species depends on
where on the bank you're planting:

« Zone 1 -Toe of bank (at or near waterline):
Wet to saturated soils, occasional
inundation. Plant highly flood-tolerant
species like Black Willow and Buttonbush.

e Zone 2 - Lower to mid bank: Moist soils,
occasional flooding. Most riparian shrubs do
well here - Silky Dogwood, Silky Willow, Tag
Alder.

 Zone 3 - Upper bank and floodplain edge:
Moist to well-drained. Wider variety of
species is possible; focus on fast-
establishing shrubs and small trees.




* Timing: When Should You Stake?

* Live staking works best during dormant season,
when plants are not actively growing and their
energy is stored in-the stemsrather than in leaves

When
Should You
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Sta ke . » Stakes cut during this window retain the highest
moisture content and rooting potential. You can
push into spring if the weather stays cool.

Late November through early March

* |f you're reading this in summer or early fall, use
that time to plan and prepare your sites so you're
ready to'go as'soon as dormancy hits.



What Should You
Plant?

The best live stakes come from
plants already growing in
riparian zones near you. They're
adapted to your specific climate,
soils, and flood regime, and
sourcing locally means you
won't accidentally introduce a
non-local genetic strain. If you
have healthy willows, dogwoods,
or alders growing along an
undamaged reach of your
stream, those are your best
source plants




Species Root Success Site Preference Notes

Black Willow (Salix nigra) [Excellent Wet to moist; full sun Fastest-rooting; best for
severely eroded banks

Silky Dogwood (Cornus Excellent Moist; part shade OK Great wildlife value;

amomum) handles clay soils well

Red Twig Dogwood (Cornus | Excellent Moist to wet; sun or part Striking red winter stems;

sericea) shade excellent erosion control;
good for mid to upper bank

Silky Willow (Salix sericea) |Excellent Wet to moist; full sun Slightly smaller than Black
Willow; tolerates shade

Tag Alder (Alnus serrulata) | Good Wet to moist; sun/shade Fixes nitrogen; helps poor
soils recover faster

Buttonbush (Cephalanthus [Good Standing water OK; sun Handles prolonged

occ.) flooding; valuable for
pollinators

Red Maple (Acer rubrum) | Moderate Moist to wet; full sun to part | Fast-growing native tree;

shade excellent for upper bank

and floodplain edge; use
rooted stock or cuttings
from young stems

Elderberry (Sambucus Good Moist; full sun to part shade | Vigorous native shrub;

canadensis) excellent wildlife value for
birds; well-suited to mid
and upper bank zones

Sycamore (Platanus occ.) Moderate Moist; full sun Large tree; use only where

height is acceptable




How to Install Stakes

* Prepare the site. Clear away debris, large rocks, and any
invasive vegetation from the planting area.

* Make a pilot hole. Use a rebar rod, a dibble bar, or a
sturdy steel rod to punch a hole in the soil before
inserting your stake. This is especially important in
compacted or gravelly soils.

* Insert the stake. Push or gently mallet the stake in so
that at least 2/3 of its length is underground, with the
angled cut facing down. Leave 6-12 inches above ground.
The stake should be angled slightly toward the stream
(not straight up) so that if the bank shifts, the stake tips
with it rather than being ejected.

 Tamp the soil. Firm the soil around the stake by pressing
with your boot. Good soil contact around the baseis
critical for moisture uptake and root development.

* Repeat at proper spacing. Place stakes 18-24 inches
apart for high-priority areas (toe of bank, actively eroding
spots). You can space to 36 inches in less critical areas.
Stagger rows if you're doing multiple rows up the bank
face.




Using Erosion Control
Matting

* On banks where active erosion is a concern,
particularly steep or exposed slopes where
soil is loose and bare, biodegradable erosion
control matting can protect the soil surface
while your stakes are getting established.

* The most common types are coir (coconut
fiber) and straw matting.



How to Install Erosion
Control Matting

How to install matting

1. Clear the area of debris, rocks, and
invasive vegetation before laying matting.

e 2. Unroll the matting from the top of the
slope downward, overlapping adjacent
rolls by 6 inches and overlapping upper
rows over lower rows

* 3. Pin the matting to the soil every 3-4 feet
using biodegradable staples, 6-inch sod
staples, orwooden stakes. Pin more
densely on steep slopes and along
seams.

e 4. Stretch the matting tight, it should lie in
full contact with the soil surface,
following the contour of the bank. Gaps
between mat and soil allow water to
channel underneath.
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Monitoring and
Follow-Up

Live staking is not a"plant it and forget it" solution, at least
not in year one. A little monitoring goes a long way toward
catching problems early and improving your results.

Signs of Problems - and What to Do

Wilting or dried-out stakes in the first 2weeks: Likely
moisture failure. Check that the stake tip is in contact
with moist soil. If the area is drierthan expected, water
around the base and re-tamp. Consider adding mulch
around exposed stakes.

Invasive plants colonizing the treated area: This is
common, disturbed soil is prime habitat for invasives.
Hand-pull or cut invasives as soon as you see them
establishing. Do notuse herbicides nearthe waterline
without guidance.

Low overall survival rate (less than 40%): Consider
whether timing, species selection, or soil moisture may
have been the issue. Possible second installation the
following dormant season to fill gaps.



Resources:

You don't have to navigate this alone. The following organizations offer technical and
sometimes financial assistance for streambank restoration in Western North Carolina:

« NC Soil and Water Conservation Districts - Your county's Soil-and Water Conservation
Districtis the bestfirst call. Staff can conduct site visits, advise on permitting, and connect
you with cost-share programs. Find your district at: ncaswcd.org

 USDA Natural Resources Conservation Service (NRCS) - NRCS offers the Environmental
Quality Incentives Program (EQIP), which may provide cost-share funding for streambank
restoration practices. Contact your local NRCS service center.

* NC Division of Water Resources - For questions about permitting, buffers, and riparian
rules: deqg.nc.gov/about/divisions/water-resources

* NC State Extension - NC State's Cooperative Extension has county offices throughout WNC
and can provide plant ID help, species recommendations, and general land management
guidance.

* NC Wildlife Resources Commission - For guidance on habitat restoration and native plant
materials: ncwildlife.org
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