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Common Reasons For Soil Bioengineering Success

Plant material collected after it is has gone dormant
Careful transport to the site ‘

Material planted the same day it is collected

Plant material soaked in water first

System watered in immediately after installation, unless site is already
wet. ‘

Plant material not allowed to dry out in first year after installation
Good coverage and tamping of soil around plant material for good
material-soil contact

~

Common Reasons for Failure

All of the above are not practiced

Material is planted in the active channel and drowns

Too much of the stake or pole is planted above the ground level and
not enough buried below the surface. Site conditions or presence of
irrigation systems determine depth of planting.

Stakes or poles are planted upside down

Systems are planted too high on the project cross-section and don’t
get enough moisture

Planting is not dense enough and understory plants expire from too
much sun and stress

Stakes or poles were damaged by mallots when planted

Plants are trampled because protective fencing not installed

The plant species are not located correctly on the channel cross-
section

Please Do Not Engage in Chaparral Gardening on Creeks

If you are planting species such as ceanothus, manzanita, artemesia, flannel
bush, etc. they will be sort- lived and suffer in a wetland environment they
did not evolve in.
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Installing Soil Bioengineering: How to Succeed

Posts and Stakes

S‘oil bioengineering is not difficult if you follow these suggestions and installation steps. Not knowing the
following can easily lead to project failures, but following these suggestions will mean you will most
likely succeed in a planting that will help stabilize streambanks quickly, inexpensively and naturally.

Plant Collection

Soil bioengineering typically uses willow and or cottonwood plant material which will root if planted in
soil using a cutting taken from a tree branch. When cutting a branch off a tree to use it for plant
material use a saw or loppers and make a point or angled cut . This will help you remember later which
part of the branch was facing down toward the trunk or roots of the plant when you start cutting up the
branches into smaller pieces.

If you are transporting the collected plant material from another site cover the material in the back of a
truck with a tarp or some other cover so the material doesn’t dry out during the drive.

Collect the .material after it has gone dormant, when the leaves have died and fallen off in the fall. In
Northern California this dormancy typically happens around mid to late November. Collectihg green
material with leaves on will greatly lower the odds of the cuttings and posts to survive and re-root. If
you must use the plant material before it has gone dormant, water the plantings frequently to keep the
soil very moist around the planted systems until the first rains can take over the irrigation.

Use the plant material within two days of collection if possible. If there needs to be a longer interval
between collection and use, prepare the material as stakes and posts and put the butt( rooting ends)
ends into buckets with water or the stream , to keep the material hydrated before use. Some
practitioners like to hydrate the material this way before use to increase growing rates and survival.

Plant Preparation

Soil bioengineering uses basically three sizes of material cut from tree branches: 1.The small “whips”
that are flexible and compose the ends of the branches; 2.) the stake sizes which are branches from 1-2
inches wide and about .5 to 2 feet long; Posts ( sometimes referred to as poles)which are about 3 -
5inches thick and 2-10 feet long. The preparation stage of the project cuts up the willow or cottonwood
_branches into three separate piles representing these three sizes. It is particularly important to put a
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point on the end of the plant material which is facing downward towards the roots as you are cutting up
the material . Why this is important ? One of the most common reasons for project failure is planting
stakes or posts with the wrong end in the soil. If the tip of the cut material facing up is planted down in
the soil it won’t grow roots. It is also helpful for driving the stake or post into the ground if it has a
pointed tip.

Plant Installation
Make a planting hole

Installation is best done if a planting hole is prepared first using a piece of rebar or construction stake.
Use a mallet to drive the rebar into the ground to make a planting hole. A common mistake: hammering
the stake in too far so you can’t get it out! Wiggle the rebar around as you hammer it in so that you will
make a larger hole and be assured you can pul! it out.

A frequent question is : How deep should 1 plant a stake or a post? The answer, generally, is as deep as
you can. The more the plant material is below ground the more it will grow roots to support the
sprouting top. Many publications recommend that 2/3 of the material is below ground. For dry sites
plant at as much of the material below ground as you can and leave just a few budding nodes above the
soil line to start growing when it warms in Spring. If the site is moist or has some shade you can get an
“instant” tree by planting several feet of post above ground ( 4-6 feet ) with less below ground for
rooting. It’s best to irrigate the site if you only have 30% of the plant below ground.

If the soil is dry and hard, pour water from a bucket onto the planting area. Allow the water to seep in
and soften the soil, then pound the rebar in to make the planting hole. Pour water into the hole as it

gets deeper.
Installing the Material

Put a 2x 4 inch board on top of the plant material to be planted and then hammer the wood on top of
the stake or post using a mallet. A conventional hammer is typically too light a tool for the job. Try to
avoid damaging the top of the stake or post in this process. After planting the posts or stakes cut off any
damaged tops with loppers or a saw . This reduces unnecessary water loss from the plant material.

The most important step is to tamp the soil tightly around the plant material. Air left around the stake or
post will stop successful rooting .Pour more water from your bucket around the new planting as the last
step. Press the soil around the material again with your feet. You're donel

Caring for the plantings

If the planting site doesn’t receive expected rainfall , irrigate the plantings if the soil starts to become
hard and dry. Some sites need to be protected from deer or beaver grazing the new sprouts. Put wire
cages around the plants to protect them if this is an issue.

© Waterways Restoration Institute 2014
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BRUSHMATTIN G AND WATTLE (FASCING) COMBINATION

70 STAB/LIZE A STREAM BANK
- STEPS FoR r:mv.sreue.rm/u:

I, RESLOPE BaAwVK

2, DI§ A SHALLOW DITEH
AND PLACE A WATTLE
ZUNDLE AT THE TOE OF THE
BANK . PLACE /T WHERE
17T Wit BE ABOYT MNALF-~

SUBMERE ED DURINE
Low FlLow PERiIODS.

% Bumry TWE BUTT END 0F
BRUSHMATTING
LIVE BRUSH v¥DER THE
" WATTLE So THAT THE
WATTLE KELPS ANCHOR
-\ AND PROTEET THE BRVSH.
\ STAME THE BRuSH wWITH
CUTTINGS Y/ok LIVE CUTrTINES,
STAKES :

4, ANOIRER YARIATION USES
A LAYER OF ZRUSH THAT IS

BRUSH LAYER , WATTLE, ¥ BRUSH MATTI VG BUEIED UNDER 7HE WATTLE
1(31?”13‘5 BUNDLE T® PEOTECT IT FEoM

¢ Hi6x YELOCITY FLOWS,

) T THE BRAMCFES OF rHE
S BRUSH LAYERING HELPS
ssow THE VELoCITY oF
o0 € WATER ACAINST

THE BANK,

| eoTTI M GS Vfor
STAKES
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BRUSHLAYER/NG:

Fltk SLOPE




LIVE BRANCHES

COMPACTED FILL MATERIAL

SECTION

NOTE:

Rooted/leafed condition of the fiving
plant matarial is not representalive
at the time of installation.

Robbin B. Sotir & Associates Not To Scale

Figure 12 Illustfation of a branchpacking installation.
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TREE REVETMENT?S

l. Place eveV‘@r‘eem‘hr‘eeé t+the toe ofthe bank. Face-+he +ree top
AN SHyre .

L

l .
Cz{blo ata chment

Flow

Z-Hommer Duckbill  + Cable it The bank weing d steel rod with a

lorge sthriking head . &Cable
%é‘l—iem{y hammer EDuckbil
_ vekbi
Gule ;
¥ ~Steel drivevod Puckbills are » .ondud' of
X £ Ducietill Foresight Products, Inc -

5 Commerce City, Colorado

- ¢ Bank A Lo

3 Remove rod ond pull wp on cable. This rotates andnor into load lock
position. '

4 Atradh +he two cables 1o hold thetree reventments tothe bank.
(see illustraton 1) '

L. Place, b Second yow OF trees onTop of the bottom vow .

For more \vform shon, contct « The Missauri Pepartment of Conservation
Po. Box |BO
Jefferson City, Mo. 65/02-01%0
(See Videotape [Fesources )

EASY EFECATIVE AND F CONOMIC Al PSANK GTARN IRATI AN STRATE 215 S
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PALMITER BRUSH PILE BANK STABILIZATION:

o
THALWEG

BRYSHY

MATERIAL
FACES
DoOWN S TRE AM

B/RD's EYE VIEW OF
BRUSH PILE:

low FLrow & LAMNEL

PRIVE FENCE POSTS ok STAKES
INTD BANK WIRE BRUSH
PILES To STAKES, ?2UT
LUTTINGS THRoVEM ZFRUSH
INTo BANK.



