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Project Activities and Techniques

The following techniques would be used to remove giant reed from the riparian corridors in the Russian River watershed, and to
perform follow-up native plant revegetation in infested areas.

Phase |: Above-ground Biomass Removal (all seasons)

In all cases, the first phase of the project requires the removal of all above-ground giant reed biomass, to within 12 inches of the
ground. Timing of above-ground biomass removal is dependent upon the Phase Il treatment being applied (see below for detailed
descriptions of Phase Il treatments). If the tarping method is being used, biomass removal would take place in the spring and summer.
If the herbicide method is being used, biomass removal would take place between July and October. If the root removal method is
being used, biomass removal could take place at any time of the year, provided it does not create any environmental impact such as
increased sedimentation, or harassment of sensitive wildlife species. Giant reed canes would be removed by hand with loppers or other
cutting tools. All removed canes would be moved out of the floodway to a staging area, so that no cut canes could be transported into
the riparian corridor during flood events, and re-sprout there. Canes placed in the staging area would be prevented from rooting by: a)
placing a tarp or other root-impermeable lining under the canes, b) placing the canes on a substrate thatis not conducive to rooting
(such as concrete, dry gravel, etc). Canes stored in the staging area would be treated.

Phase II: Tarping (May-October)

The goal of tarping is to prevent all light from reaching any part of the giant reed plant. After removal of above-ground biomass, black
tarps would be placed over the cut stems and secured with stakes or large would be brought into the riparian zone. Tarps would be
checked on a regular basis to determine if there has been any modification to the initial placement as a result of flooding and to correct
any problems. In the event that a tarp is removed by vandals, animals, or other environmental factors (such as wind), the tarps would
be re-applied or recycled. Tarps would be removed prior to the rainy season, thereby preventing their movement into the stream. When
tarps are removed, the treatment would be assessed for percentage of dead stems of giant reed. The site would be evaluated again the
following spring and summer for re-growth of giant reed.

Phase |I: Root Removal - manual

Hand removal of roots will be accomplished using hand tools such as picks, shovels and digging bars. The giant reed clumps shall be
removed, including all roots and rhizomes, and the removal site shall be re-contoured, consistent with the surrounding soil level. No
equipment shall be used in the riparian zone during the hand removal process. One dump truck may be used to transport
roots/rhizomes and would only be driven on established access roads, and therefore would not impact existing native vegetation or
riparian habitat. Roots and rhizomes shall be disposed of outside of the floodway.

Phase |I: Herbicide application — cut and paint (August-November)

Herbicide would be applied to the stems of giant reed within 30 seconds of cutting. All label directions and applicable laws would be
followed. The minimum amount of herbicide required for treatment would be used. Prior to applying herbicide, an emergency response
plan would be developed.
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RIPARIAN RESTORATION COMPONENT

The project planting palette will follow the plant species list that was included

in the Caltrans Mitigation and Monitoring Plan for Phase |, I, and Ill of the

Culvert Replacement Project on State Routes 128/253 in Mendocino County,

Caltrans District 1, November 2010.

For the project, the planting design consists of the following elements:

1) Revegetate the 2:1 slope with 100 native California trees and shrubs

2) Trees will be planted on 10-15 foot centers, shrubs will be planted on
4-8 foot centers

3) Apply Driwater to enhance irrigation, seed with native erosion control
seed mix, and mulch with weed-free straw

4) Channel margins will be revegetated with live willow staking on 3-foot
centers to revegetate disturbed soil areas.

REVEGETATION NOTES

. Planting shall be installed in January, once rainfall has moistened the sail

to a depth of 10 inches or greater. Planting shall be completed by March.

. Planting technique shall be predominantly liner-sized seedlings, emergent

transplants, direct and dormant willow cuttings (see Planting Details).

. The planting will be installed by qualified restoration ecologists.

. No individual plant locations are shown. The final design will be

developed in the field by qualified restoration ecologists. Each planting
spot shall be marked in the field with a color coded (to species) surveyor
flag. Flags shall remain at each planting spot after plant installation.

Planting

Plant species for planting would be selected from the following table as

appropriate.

Scientific Name

Common Name

Container Size

Trees

Acer macrophyllum

Big leaf maple

Tree pot or 1 gallon

Aesculus californica

Califomia buckeye

Tree pot or 1 gallon

Alnus rubra Red alder Tree pot or 1 gallon
Arbutus menziesii Madrone Tree pot or 1 gallon
Fraxinus latifolia Oregon Ash Tree pot or 1 gallon
Quercus kellogii Black oak Tree pot or 1 gallon

Quercus wislizenii

Interior live oak

Tree pot or 1 gallon

Umbellaria californica

California bay

Tree pot or 1 gallon

Shrubs

Heteromeles arbutifolia

Toyon

Tree pot or 1 gallon

Rosa californica

Califomia wild rose

Tree pot or 1 gallon

Rubus ursinus

Califomia blackberry

Tree pot or 1 gallon

Salix spp.

Willow species

Cuttings

Sambucus Mexicana

Blue elderberry

Tree pot or 1 gallon

Symphoricarpos albus

Snowberry

Tree pot or 1 gallon

Invasive Species Removal:

Invasive plant species targeted for removal include: Rubus discolor
(Himalayan blackberry). Invasive species will primarily be removed with

heavy equipment as part of the design component of removing the sediment
above the culvert, or otherwise manually where appropriate, no herbicides

will be used.

. Plants will be maintained on irrigation for two years, possibly a third
depending on the rainfall, through the application of Driwater
(decentralized slow release irrigation that does not require piping or
pumping for irrigation). Driwater will be installed at the base of each plant
by the end of April through the month of October. There will be two
subsequent applications of 90 day slow release Dri-water per season per
plant.

6. Plants should have all weeds removed from within the planting tube at
least once in the spring and the fall of each year. Protective tubes and
weed mats shall be removed after three to five years, depending upon
plant maturity.

7. Regular monitoring of the planting site — including collection of data on
plant survival, vigor and any potential problems with revegetation site
viability — will be performed yearly, and summarized in a report.

8. Himalayan blackberry (Rubus discolor) is a highly invasive noxious weed
thatis present on the site, and should be removed from all planting zones
prior to native plant revegetation. Wherever possible, alternatives to
herbicide shall be used. These alternatives may include tarping and hand
removal. The site should be carefully monitored for re-infestations of
invasive species, and follow-up measures taken to avoid re-invasion.
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DENMARK CREEK STREAM RESTORATION PROJECT
FINAL DOCINO CE CONSER D -31-10
PREPARED BY:

Teri Jo Barber :
Certified Hydrologist (American Institute of Hydrology #00H1535)

Anna Birkas
Watershed Ecologist

With design assistance from Elias Steinbuck (Registered Geologist #7538)

THIS PROJECT IS PART OF A LARGER NAVARRO RIVER WATERSHED SEDIMENT REDUCTION PROJECT
SPONSORED BY THE MENDOCINO COUNTY RESOURCE CONSERVATION DISTRICT

FUNDING: STATE OF CALIFORNIA’S WATER RESOURCES CONTROL BOARD AGREEMENT 07-502-551-0

TOTAL COST: $96,175 + 12 LARGE REDWOOD LOGS PROVIDED BY LANDOWNER

Ridge to River Inc. www.ridgetoriver.com (707 357-0857 Fort Bragg CA printed on recycled paper 1



Recommendations

Ongoing volunteer monitoring is expected to continue in Denmark Creek for several
years as the Ridge to River staff were invited to stop in at any time, a reflection of
the excellent working relationship developed with the previously skeptical
landowners.. If downcutting continues to be observed and especially if it threatens
to undermine instream structure added in 2009 and 2010 then cross channel
structures should be reconsidered. Cross channel structures encourage aggradation
of bedload materials immediately upstream to the extent of their height in a process
that reverses downcutting. Low elevation brush and cobble structures remain as
viable cost-effective adaptive management tools to address or minimize
downcutting now or in the future. These techniques applied where wood and
boulder structures were added, especially at their downstream ends, would
encourage deposition to maintain structural contact with the existing streambed
elevation and thereby increase the longevity of the added instream structure.

As noted on the site map on page 5, there were originally 15 separate sites identified
during the interdisciplinary project design team process. Of the original 15 sites
identified just eight sites were implemented during the course of this project. Sites
that were left untreated included several cross-channel structures that may have
been difficult to permit and CDFG considered potential barriers to fish migration.
Should additional funds be identified, the landowner wholeheartedly wants to
continue and so it’s recommended that that those sites which are still viable be
addressed at that time. Future restoration efforts might be directed upstream of the
treatment area where an abandoned stream crossing from Old Highway 128 is in a
state of collapse and invasive non-native vegetation impairs riparian functions.

Ridge to River ine. www.ridgetoriver.com (F07%) 3570255 Fort Bragyg CA printed on vecyjeled paper 16



Denmark Creek Fish Barrier Removal and Riparian Enhancement Project Design Elements

Live Willcwjf% Denmark Creek Phase I

Up to ten grade control structures ’
Crof_r}ock, logs,and brush. g

(W

Live willow stakes in "
& floodplane above #
bankfull width

Not to scale.

Plan view diagram of Denmark Creek — Phase Il Restoration Project which shows the site after removal of
culvert and associated fill, bank layback to 2:1 slope, and installation of bioengineered structures.



CALIFORNIASALMONID STREAM HABITAT RESTORATION MANUAL
PROJECT IMPLEMENTATION FEBRUARY, 1998

8" DIFFERENCE

IN ELEVATION | -.-

CROSS SECTION

Figure VI1-29. Diagonal log weir.

Upstream-V log weirs are used to scour deep pools. Principles of construction are the same for
the various shapes of log weirs. These techniques of construction apply to other log weirs with some
variations required to accommodate differences in configuration (Figure V11-30).



Rock Weirs and Rock Chutes

Rock structures, which include rock weirs or chutes, can withstand small shifts of material and continue to
function as intended. They are made of individual rocks stabilized by weight of the material as well as contact
with other rocks. Because they can withstand small deformations and continue to provide fish passage, these
types of drop structures are better suited than rigid weirs to withstand downstream channel adjustments.

Because of the inherent irregularities in the surface of rock structures, they generally provide increased
hydraulic diversity and better passage performance in comparison to rigid weirs. They can also be easily
adjusted by moving individual rocks by hand or with small equipment.

Rock structures are typically designed to maintain lower slopes than rigid weirs. Because of construction
methods and the ability for the rock to shift, larger tolerances must be incorporated into the design of the shape
and placement of rock structures. The gaps between rocks make them more permeable than rigid weirs,
requiring additional care and consideration during design and construction to seal the weirs and provide suitable
passage conditions during low flows. Sealing of rock structures is enhanced by providing sufficient spacing
between successive structures so bed material accumulates upstream of each structure.

o

Weir Keyed
Into Banks

ARCH AND CHEVRON ROCK WEIR STRAIGHT ROCK WEIR

Figure XII-31. Examples of arch shaped rock weir and straight rock weir in planform and cross section.



Native Material Revetment

Native material revetments are alternatives to boulder riprap armoring and crib wall type structures. By
combining boulders, logs, and live plant material to armor a stream bank fish habitat is enhanced, in addition to
creating a natural looking bank stabilization structure. Native material revetments can provide toe protection
for slides or eroding banks and can also be used to re- establish natural stream channel dimensions (Figure VII-

55).

Figure VI11-55. Plan view of native material revetment (Rosgen, 1993)

A backhoe or excavator are essential in construction of the revetment. The material sizes needed will vary
depending on the stream size and hydrological factors. Logs, preferably redwood with root wads attached,
boulders and live plant materials are placed in sequence to ensure stability and proper function of the structure.

Logs without root wads (footer logs) are set in a toe trench below the thalweg line, with the channel end pointed
downstream and the butt end angled 45 to 60 degrees upstream. A second log with a root wad is set on top of
the footer log diagonally, forming an "X." The root wad end is set pointing upstream and the butt end lying
downstream 45 to 60 degrees. The apex of the logs are anchored with threaded rebar. Large boulders are
secured in the spaces between the logs, at each apex. After all the logs and boulders have been set in place, any
live plant material disturbed from the site along with recruited willows are placed within the spaces of the
structure, behind the boulders. Once this has been done the excavated gravel and streambed materials can be
placed

over the bank-end portion of the revetment (Figure V1I-56).



otive Material

BANKFULL STAGE _

Figure VI1-56. Native material revetment (Rosgen,m1993).



| w. INSERT SPRIG WITH
BUD POQINTING UP

T _._l

INSERT 75—-80%
OF TOTAL
SPRIG LENGTH
INTO SOIL

=- TRIM OFF BRANCHES

/ CUT END TO A POINT

Figure VII-57. Willow sprigging. (Prunuske, 1987).

Plant the willows with the buds up, after sharpening the basal (bottom) end of the sprig with an axe or
pruners right after it is cut from the tree. Sprigs should be driven into the soil 75 to 80 percent of their total
length, at a slight angle downstream, to decrease their resistance to water flow. In hard soils an iron bar or a
chain saw powered auger can be used to bore planting holes. After placing the cutting in the hole, tamp firmly
around the cutting to remove air pockets in the soil. In soft soils, sprigs can be driven in with a wooden mallet
or sledge hammer. Cut off the tops of the sprigs if they should split while hammering. Leave only one or two
buds exposed.

In large rapidly eroding gullies, or along stream banks, appropriate spacing may be as close as one
foot. In more stable gullies typical of relatively small watersheds, the sprigs can be placed 2 feet apart.

Cattle and deer tend to browse heavily on young willow. The revegetated areas may need protection
by fencing, wire cones, or heavy netting.



Sotoyome RCD’s Technical Guide for Arundo donax Removal

on the Russian River and its Tributaries
December 2010

What is Arundo and how do you Identify it? I

Arundo donax is a thick-stemmed plant in the grass
family, resembling bamboo, that grows up to 30 feet
tall. It forms many-stemmed clumps, spreading from
thick, knotty roots called rhizomes (RYE-zomes) that
grow horizontally, not downward. The root masses can
spread over several acres, quickly forming large
colonies that displace other plants. The stems of
Arundo are tough and hollow, divided by nodes like
bamboo. The pale green or blue-green leaves clasp the
stem with a heart-shaped base. They are up to 1 foot
long and arranged alternately along the stem (not
opposite each other), each leaf pointing 180 degrees
from the next one. In many areas, Arundo produces a
tall plume-like flower-head at the top of its stems. Its
stems often fade to brown during winter or drought.
Arundo can be confused with bamboos and corn, and
young stems can resemble some large grasses such as
ryegrass and common reed (Phragmites). Arundo
typically grows in riparian areas and floodplains. It can
be found on wet streambanks, gravel bars, or dry banks far from permanent water. It prefers gently
sloping streams over steeper, smaller, creek channels. Scattered colonies can be found in other moist
sites such as springs, upper areas of coastal watersheds, drainage ditches, along rice field levees, and
residential landscaping.

Important Biological and Ecological Facts About Arundo

In North America, Arundo is not known to produce fertile seed. It nonetheless spreads very rapidly by
vegetative means. One method involves the rhizomes, which grow outward to expand a colony’s size.
The most common method is when rhizome fragments (as small as a few inches) are dispersed
downstream during high stream flows. Fragmented pieces of rhizomes and stems take root, forming
new plants and colonies. Removal efforts should begin upstream and work downstream to eliminate re-
infestation of cleared areas.

Arundo is one of the fastest growing land plants in the world. During warm months with ample water,
Arundo stems may grow up to four inches per day! Arundo is highly flammable during most of the year,
creating a fire hazard for other vegetation, buildings, and people. It is fire-adapted, meaning it resprouts
from its roots after fire. Thus, Arundo encourages fire along streams, and fires then spread Arundo
further through the landscape, displacing other plant species. Arundo provides virtually no food or



habitat for native species of wildlife. The stems and leaves contain several toxic or unpalatable
chemicals which probably protect it from most native insects and other grazers. Therefore, areas taken
over by Arundo harbor very few native animals. Because they cannot eat it, native animals do not help
control the spread of Arundo.

Techniques for Eradication

Different methods may be needed to control Arundo, depending on the size of the infestation, the
amount of cane debris that must be dealt with, the terrain, the season, and whether the canes are
mixed with desirable native plants. Where infestations are disparate and highly intermixed with native
vegetation, as is the case for the tributaries of the Russian River, hand removal crews operating
chainsaws and brush cutters have proven to be the best means of removal followed by herbicide
application. Removal of Arundo at this scale, while time-consuming and costly, is the only way to
conduct complete removal without impacting native riparian vegetation.

Where infestations are dense, and contain little or no native vegetation, such as the mainstem of the
Russian River in Alexander Valley, mowing with heavy equipment, followed by herbicide application has
proven to be the most effective technique. Mowing Arundo with heavy equipment is not applicable
along the tributaries of the Russian River because Arundo is highly interspersed within the riparian
vegetation and because of slope issues along the bank of the creek. Additionally, heavy equipment
mowing should not be done within close proximity to the top of bank because of permit restrictions,
safety issues, and to maintain bank stability. Cut canes should always be directed away from the
watercourse to prevent canes from falling down the bank. Regardless of the removal method used, it is
important that all Arundo clumps are clearly flagged and property boundaries are identified before any
initial work begins. It is very important that all field crews stay within the project boundaries. Prior to
accessing the project sites, the property owners or designated contact (such as the vineyard manager),
are notified.

Eradicating Arundo is usually a multi-year effort. Three or more years of monitoring and re-treatment of
the site may be necessary, depending on size and age of the infestation and other variables. Likewise,
costs are highly variable depending on the slope of the site, the ease of access, who is doing the work,
and the disposal method. Consider the effects of your work in the riparian zone on fish migration and
bird nesting. This issue is critical, especially when rare, threatened, or endangered species may be
present. Bird nesting is from about March to around July. Anadromous fish migrate from the ocean back
to their home streams at various times throughout California. Consult the US Fish and Wildlife Service,
the CA Department of Fish and Game, or the National Marine Fisheries Service to find out if protected
species, especially salmon, steelhead, or other anadromous fish, may be present at your site. If they
are, work carefully according to any guidance the agencies provide.

Cut, Resprout, and Spray (Foliar Herbicide Application)

The technique: This method requires removal of the canes, allowing the roots to resprout, and following
up with foliar sprays. The “Cut” aspect of this method can be done with a heavy equipment mower in
areas with large, pure stands of Arundo. Handcrews are needed in areas that are intermixed with native
vegetation or where there are slope or access issues.



Equipment needs:
Mainstem Russian River: The majority of the Arundo infestations along the mainstem should be
removed with the use of heavy machinery. The use of heavy machinery requires a licensed operator.

Russian River Tributaries: Cutting should be done with loppers, a chainsaw, or a power brushcutter.
Chainsaws work well for some, but the fibrous stems can clog or derail the chain. A tight, sharp chain is
crucial. Loppers are safest. Cutting the canes can be done by hand or power tools depending on the size
of infestation. Note: Wear gloves. Arundo stems and leaves are sharp and can cut skin. The surfaces are
abrasive. Avoid cutting canes at sharp angles. The cut edges can cause injury if someone falls on them.
Watch the ends of the canes you are handling, so as not to hit or cut someone.

Personnel requirements:

For safety purposes and efficiency, a trained two person crew consisting of an equipment operator and
a field assistant are needed during heavy equipment mowing. The field assistant is responsible for
insuring the equipment operator avoids all native vegetation including hidden tree roots, and scoping
out terrain and topography changes on site. In addition, the field assistant is responsible for moving and
stacking the cut Arundo stalks as the mower is operating.

At least two people are required for hand removal efforts depending on the size of the infestation and
the size of the site. Generally, it is most effective when at least one crew member is cutting Arundo
while another team member clears and piles the cut canes. Use of power tools requires more space
and therefore limits the number of workers in a given area. One person (preferably more) trained in the
use and handling of herbicides is needed to spray (see Requirements for Herbicide Applicators).

Timing: The best time to cut Arundo to force resprouting is during the spring and summer.

The cutting should occur early in the growing season to allow time for resprouting in the same year.
Follow-up spray should be scheduled when regrowth is still small and easy to reach, approximately two
months after cutting. Foliar spray can be effective throughout Arundo’s growing season, but fall is
optimal. Over head spraying should not be done. The Arundo should be cut when it is approximately 2-
4-feet tall.

Side-effects: The greatest risk when spraying standing Arundo is the potential for spraying desirable
vegetation, particularly if there is wind. To eliminate over-spray, tarps can be used to cover desirable
vegetation. Also, the branches of willows or other larger shrubs and tress can be trimmed back if they
are very close to Arundo so that these plants have no contact with the herbicide. Note: If the average
wind speed is over 6 mph, you should use the “Cut and Paint” technique described below. All handling,
staging and application procedures should follow the herbicide label precautions and the CEQA
document and permit guidelines.

Cost: Costs can be highly variable depending on slope, the degree of adjacent desirable vegetation and
the scale of the Arundo infestations. In general the first year of removal is the most costly because it
includes cutting the canes and herbicide application. In considering a budget for Arundo removal,
money must be allotted for at least two years of follow up spraying after the initial removal.

Success rate: Foliar application has been found to be 50% effective the first year and 75% effective the
first year and may take 3 years for complete eradication. Effectiveness depends on the herbicide
mixture used, weather conditions, the time of year, and the amount of leaf coverage.



Appropriate use: The cut, resprout and foliar spray method is very effective and can be applied when
there is adjacent vineyard land or native vegetation, assuming the described safety precautions are
implemented to eliminate over head drift.

Cut and Paint

The technique: This method entails cutting the stalks off and applying an imazapyr-based herbicide
directly to the stump. Sometimes, the canes are first removed by cutting the stalks off 1 to 2 feet from
the ground. With the area cleared of canes, access is safer and easier. The stumps are then re-cut to
within 2" or 3" from the ground and treated with herbicide. It is very critical to only re-cut what can be
treated within a couple of minutes. The longer the wait, the less likely the cut plant will draw the
herbicide down into its roots. Cut the canes off squarely to make herbicide application easier and to
avoid dangerous spikes jutting out of the ground.

Equipment needs: Loppers, chainsaws, or brushcutters can be used to cut the canes. A paint brush or
sponge dauber can be used to apply herbicide (see Herbicide Usage and Handling). Use marking dye
such as Markit, available at hardware stores, mixed with the herbicide to differentiate treated stems
from untreated. A brush or spray-bottle is easily obtained. On larger jobs, a dauber may prevent back
pain, since the applicator can stand upright while using it instead of bending over. A dauber can be
made by adapting a standard watering wand: Remove the metal screen at the watering end, and replace
it with a circular piece of sponge. Use fixtures available at a hardware store to make a tight cap for the
handle end. Fill the wand with herbicide. A rubber squeeze-bulb, attached with hose-clamps on the
handle end, will give better control of the flow of herbicide. Forestry Suppliers (1-800-647-5368) has a
dauber-type device for sale called the Sideswipe Pro ($38.50).

Personnel requirements: A large group can do the initial cutting and removal of canes. Power tools
require more space and therefore limit the number of workers in a given area. At least two people need
to work together so that one crew member can cut the canes while the other quickly paints the freshly
cut stumps One person trained in the use and handling of herbicides is needed to supervise all herbicide
applications (see Requirements for Herbicide Applicators).

Timing: Cut Stump application can be done throughout the growing season, although effectiveness may
be best when herbicide is applied in late summer or early fall before the plants enter dormancy.
Application of herbicide should be done within approximately 2 minutes after re-cutting for best results.

Side-effects: There is a risk of spillage when using undiluted herbicide. Exercise caution when handling
open containers; avoid carrying them onto the site. Using a sponge dauber poses very little risk to
surrounding vegetation. Capped sponge applicator wands are the least likely to spill and more efficient
than brushing.

Cost: Very little herbicide is wasted with this precise application method, but a greater volume and a
higher concentration of herbicide is needed to complete the job. Non-target losses are avoided and
follow-up is minimal. Property owners can save significantly by doing the work themselves. In general,
the cut and paint method is more time consuming and costs more for labor and herbicide than the cut,
resprout and foliar spray method.



Success rate: This method’s effectiveness ranges from 50% to 75% in the first year. Expect complete
eradication to take up to 3 or more years. The highly variable success rates are due to factors including
the herbicide used, weather conditions, the time of year, and the thoroughness of coverage.

Appropriate use: This method should really only be used when average wind speed is greater than 6
mph, or when applying herbicide to Arundo patches that are in close proximity (10 feet or less) to a
stream or other waterbody. It may also be used when there is a high concern for mortality of native
vegetation due to stray herbicide from hand pump sprayers. This method is also ideal in remote or hard

to reach areas.

Return trips are minimized and it is not necessary to pack in heavy tools. It is

appropriate for supervised volunteer groups because it is simple and is safe to work in close proximity.
This method is not appropriate for larger stands of Arundo, due to its time-consuming nature and its
associated labor costs.

A Comparison of Techniques for Eradication

Method Best Use Timing Tools Permits Advantages Disadvantages
Cut, Mowing: Pure Cutin springto | Mowing: DFG 1600 Mowing: Fastest | Mowing: Based
Resprout stands. Large summer. Spray | Mechanized permit, 401 removal on topography,
and Spray | infestations, regrowth in Mower Regional Water | technique for distance from
with little native | late Hand removal: Board Permit, large, pure the top of the
vegetation. summer/early Loppers or power | County Ag stands of slope and extent
fall when plant | brush cutter Commission Arundo. of native
Hand removal: energy is (steel-blade permit for Hand removal: vegetation;
Best for transferred to weed whacker). pesticide Low soil mowing activity
infestations roots imazapyr-based application by disturbance. is limited
intermixed with herbicide non-landowner | Less risk of non-
native appropriate for target herbicide | Both
vegetation foliar application. drift than when techniques:
Sprayer with spraying full Takes a
directional grown canes. minimum 3
nozzle. Can use years of annual
volunteers for herbicide
cutting cane. applications.
Risk from drift
and run-off to
non-target
plants.
Appropriate Anytime during | Loppers or power | DFG 1600 Low soil Requires a more
Cut and . . .
Paint when average growing brush cutter. permit, 401 disturbance. concentrated

wind speed is
greater than 6
mph, or when
applying
herbicide to
Arundo patches
that are 10 feet
orless toa
stream or other
waterbody

season. Bestin
late
summer/early
fall when plant
energy is
transferred to
roots

Full-strength
imazapyr-based
herbicide. Wand
or paintbrush
applicator.

Regional Water
Board Permit,
Fire permit if
burning debris,
County Ag
Commission
permit for
pesticide
application by
non-landowner

Low risk of non-
target herbicide
drift. Can use
volunteers for
cutting cane.
Volunteers can
work near
applicator.

application of
imazapyr-based
herbicide. Time
consuming with
larger stands
and therefore
the labor can be
costly. Can
require
herbicide
applications for
at least 3 years




Herbicide Application Notes

Herbicide Application Method

Originally, herbicide application was a cut and paint technique, but this treatment method proved extremely
time-consuming, cost prohibitive for long term project success, and in some cases was not as effective as foliar
spraying. Additionally, foliar spraying can be applied during and outside of cut and paint desired application
periods and can still be effective. Foliar spraying with imazapyr herbicide will usually require up to three years of
treatment. For landowners not willing to allow herbicide use on their property, tarping areas of cut Arundo for
one to two years for at least six months per year has proven an effective technique for controlling Arundo. Due
to the high cost associated with materials and with deploying, monitoring, and maintaining the tarps, this option,
while successful, is not the standard approach to Arundo treatment. When applying Imazapyr to regrowth at
least 80% of the foliage should be treated.

Herbicide Use Issues

Arundo grows so aggressively that effective eradication efforts usually rely on a systemic herbicide such as
Imazapyr, the active ingredient in Habitat® Unlike contact-type herbicides that only kill the above-ground
portion of plants, a systemic herbicide is absorbed by plant leaves and stems and is then transported to the
plant’s root system where it kills the entire plant, roots and all. Imazapyr is considered non-toxic to birds,
mammals, fish, honeybees, aquatic invertebrates, and non-vascular aquatic plants, as determined through
toxicity testing conducted by the EPA as part of its re-registration. It does not appear to bioaccumulate in these
species (USEPA, 2006).

Herbicide Use and Handling

Pesticide safety training is advised for all applicators. Always read and follow specific label directions and safety
precautions. Be extremely careful with open containers of herbicide. Ensure that herbicides are applied at
concentrations that are considered safe for biological resources within and adjacent to the project area.
Application should be done on dry days to avoid spreading the chemical where it’s not wanted. Consult the
National Weather Service and allow at least four days of dry weather before application of herbicide. If it rains
within 24 hours of herbicide application, retreatment is necessary. When Arundo is 10 horizontal feet or less
from an active channel, Imazapyr should be painted on rather than sprayed to eliminate run-off from entering a
waterway. Herbicide applications should follow the guidelines set forth in the 401and 1600 permits and the
CEQA document.

Requirements for Herbicide Applicators

The use of herbicides to remove Arundo on your own property generally does not require permits or other
approvals. However, this may depend on the herbicide that will be used, the size of the project area and whether
the applicator is the landowner. If you plan to use herbicides to control Arundo, you should contact your county
Agricultural Commissioner’s office for more information. If a volunteer group or an individual other than the
property owner or a licensed applicator applies herbicide, that person or a representative of the group must have
pesticide safety training, obtain a pesticide operator identification number, get a pest control recommendation,
obtain a letter of authorization from the landowner, and file a monthly use report with the county Agricultural
Commissioner’s office. Have a licensed pesticide applicator conduct or oversee herbicide applications.

Removal and Disposal of Arundo Debris

Removing Arundo canes from the immediate work-site is a chore in itself on some sites. A choke chain or
rope can be used to tie a bundle of canes before they are cut to prevent them from falling in the creek
and to facilitate removal. A winch or a vehicle can be used to pull large bundles up steep slopes. Rope
or twine can be used to bundle cut canes to ease hand removal. A tarp can be used to gather up smaller
pieces and drag them to a disposal area. Minimize trampling of native vegetation by establishing



marked trails. Methods can depend on the degree of the infestation, accessibility of the cut canes and
preferences expressed by the landowner.

Composting: A method for disposal is leaving cut canes on the ground to decompose. This method is
ideal for remote areas and where there is room to spread out the canes. It is very important that the
canes are spread out so that they dry out and do not resprout. Also the pile should be stacked far
enough above the high water line so that the canes are not spread into the waterway and brought
downstream. Also, the canes should stacked and piled where there is no chance that the canes would
cause damage to adjacent structures or vineyards during a flood.

Chipping: The canes can be chipped on site, out of the creek, with a brush or tree chipper. It can then be
piled and used on site. Arundo is fibrous and can get caught in the cutting blades of lightweight chippers.
It will chip better when dry and brittle. When the Arundo is finely chipped it can be used as a mulch for
various landscaping purposes. Also, a chipper should be used where large infestations have been
removed and where there are large amounts of biomass. Often there can be a combination of chipping
portions of the more accessible cut canes and leaving a portion of the canes to decompose on the forest
floor.

Burning: The cut canes can be burned in a pile, but there are several restrictions. A burn permit must be
secured from the fire department during the fire season and may be difficult to obtain. The burn area
must be containable and far from brush and overhanging trees. The Air Quality Management District
requires that any material to be burned must dry out for 60 days prior to igniting. The District must be
contacted to confirm a burn day. Burning can be an ideal way of disposing of the canes if you have time
to wait for the material to dry and for an appropriate burn day.

Dumping: Hauling and dumping large volumes of Arundo cuttings is time-consuming and can be
expensive. Many cities and some counties have programs for pick-up of yard waste. Some disposal
companies and dumps do not accept Arundo because it can be difficult to chip. Off site removal is
recommended when other options are unavailable.

Revegetation After Arundo Removal

Areas that are stripped of Arundo may look devastated. The surest and cheapest way to restore native
riparian vegetation is to let natural succession and flooding bring in appropriate plant material. Leave
the site alone for one or two rainy seasons to see how well “passive” restoration will work. In riparian
sites, the stream’s high flows will generally carry fresh sediment and new native plants to the lower
streambanks naturally. Nearby native vegetation will often fill available spaces. This process is periodic
and may take several years to complete. Often, natural processes will revegetate the lower part of the
bank, but “active” methods are sometimes necessary to revegetate the higher, drier areas with native
species such as oak trees, upland shrubs, and native perennial grasses. Keep in mind several
considerations when considering whether to do “active” revegetation.

¢ You may want to postpone revegetation until you have achieved complete Arundo eradication, since
it may be difficult to avoid harming desirable plants during follow-up herbicide treatments.

e If you are downstream of Arundo infestations, or near other invasive riparian plant species such as
Himalayan blackberry, tree of heaven, vinca (periwinkle), or ivy, prompt revegetation with natives
maybe necessary to prevent re-invasion of your site.
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Revegetation costs are extremely variable, depending on the needs of the site, the intensity of planting,
size of the area planted, and the labor source. If you’ve decided to actively restore the site, plan your
project carefully. Restoration of native plant communities is an art and science unto itself, which cannot
be adequately communicated in this document.

It is expected that a high level of natural recruitment processes typically in place in these disturbance-
prone areas will be sufficient to recolonize the areas of removed Arundo. If removal of Arundo
constitutes a risk of streambank instability, willow cuttings, cottonwoods, and alders will be installed to
decrease the chance of bank loss and sediment inputs. Erosion from Arundo control is not expected, as
mulch from removal activities is placed back onto the removal area, covering any bare soil that may
result. Should bare soil be exposed, this area will be seeded with native grass and mulched.

To maximize fish and wildlife habitat, your long-term objectives should be to eventually shade the
stream, stabilize the ground surface with native plants (not annual grasses), and provide a multi-leveled
structure of greenery, from small shrubs to tall trees.

These sources may provide information or implementation:
¢ Local chapter or state office of the California Native Plant Society.
¢ Nurseries specializing in locally native species.
¢ Look for ecological restoration services in the yellow pages listings for Environmental,
Conservation and Ecological Organizations, or Environmental and Ecological Services.
e Society for Ecological Restoration, California Chapter (SERCAL), at www.sercal.org or
SERCAL, 915 L Street, #C-104, Sacramento, CA 95814, (805) 634-9228.

Monitoring
Effectiveness monitoring of removed Arundo to determine treatment success is a vital part of this
control effort. At the site level, monitoring information is collected pre- and post- removal. This may
be based on mapping the locations of the Arundo, taking photo documentation, and documenting
native plant cover. Also, monitoring canopy cover and bank conditions can be used to demonstrate
improvements to water quality and aquatic habitat and the scope of follow up treatments.

Russian River Arundo donax Removal and Riparian Restoration Program

The Sotoyome Resource Conservation District (RCD), in partnership with Mendocino County RCD and
Circuit Rider Productions, Inc., developed a program to address the Arundo infestation, starting at the
top of the watershed and working downstream, removing and treating Arundo donax populations
throughout the basin. Building on the past success of this program the Sotoyome RCD continues to lead
the control of Arundo in the Russian River watershed increasing overall riparian function and aiding in
the species recovery of listed plants and animals throughout the region. Landowner support, a key
component of this program, has grown as more awareness about the importance of riparian habitat has
increased and the availability of cost share opportunities and programmatic permits have become
available.

A great benefit of working with the Sotoyome RCD for Arundo donax removal is that the landowner can
work under the RCD’s permits, and avoid having to navigate through the complicated permitting
process. The Sotoyome RCD can also assist with post-treatment monitoring, which is a very important
step to ensure successful removal of Arundo. The RCD is a great resource for landowners to take



advantage of, and will continue outreaching and assisting new landowners in order to continue the
success of the Arundo removal program.

References
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PART XI. RIPARIAN HABITAT RESTORATION
INTRODUCTION

Natural riparian habitat includes the assortment of native plants that occur adjacent to streams,
creeks and rivers. These plants are well adapted to the dynamic and complex environment of
streamside zones.

Approximately 95% of the historic riparian habitat has been lost in California, making way for
cities, agriculture, mining and other development. The riparian area provides one of the richest
habitats for large numbers of fish and wildlife species which depend on it for food and shelter.
Many species, including coho and Chinook salmon, steelhead, yellow-billed cuckoo and the
red-legged frog, are threatened or endangered in California. Others are rapidly declining.

Most landowners wish to protect their riparian resources while optimizing the value and
productivity of their property. These two goals sometimes seem to conflict. An understanding of
riparian habitat and stream processes can help landowners conserve riparian resources, and still
manage their property productively, and even enhance their property value.

California residents, landowners, land managers, and agencies are increasingly interested in
conserving and enhancing watersheds and implementing management practices that are more fish
friendly. The riparian corridor is the critical interface between terrestrial and aquatic systems.
Increasing numbers of individuals and community groups are involved in habitat conservation and
restoration projects in riparian areas. Part Xl is intended to encourage and help facilitate the
stewardship and restoration of riparian habitat in California watersheds.

In addition to providing basic information about riparian corridors, this Part is intended to assist
agencies, landowners, schools and community groups with the planning and implementation of
native plant revegetation projects. A plant identification section at the end of Part XI provides
detailed descriptions and photographs of plants commonly found along central and north coast
California rivers and streams.
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STREAM PROCESSES AND RIPARIAN HABITAT

The plant species found in riparian communities differ widely depending upon the character of the
watershed and the stream’s location within the watershed. The composition of a riparian
community is determined by many things, including the reach type, stream slope (gradient),
channel confinement, aspect, light availability, water availability, flooding and soil conditions.

For example, at the headwaters of a stream, the gradient is often steep and the riparian vegetation
may not vary from the surrounding forest plant community. Further downstream, as the gradient

Different age classes and species of riparian habitat at different elevations

decreases, the riparian corridor
begins to differ from the
surrounding forest plant
community. The riparian
canopy is often dominated by
trees such as alder, ash, maple,
box elder, and oaks, while the
surrounding forest may be
dominated by conifers. In
alluvial areas, sunny openings
on gravel bars often provide
habitat for species such as
mulefat and willow.

Streams and their tributaries often cut through broad alluvial valleys. In these alluvial zones, where
the substrate is dominated by sand, gravel and silt, the stream freely moves (meanders) back and
forth over time, creating and removing riparian habitat naturally. The ability of the stream to move
through this meander corridor is what allows the development of diverse riparian forests. Streams

k&

Russian River meander corridor

in these alluvial areas may have historically
included a broad floodplain mature forest
with backwater sloughs, oxbow lakes and
floodplain wetlands. These diverse habitat

features are important for salmonids and

other wildlife. Riparian corridors that are
wide enough to allow for stream meandering
should require little maintenance over the
long term. A substantial riparian zone can
help to reduce erosion damage to adjacent
lands, as well as filter sediment and
pollutants. However, due to the high value
of agricultural lands as well as the proximity
of urban development and other land uses,
natural stream movement may not be
possible in all managed watersheds.

RIPARIAN HABITAT RESTORATION 5
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Within the bankfull channel (an area which is regularly flooded), plants are adapted to high levels
of flood disturbance during the winter, while tolerating the hot, dry conditions of the gravel bars
during the summer. Very few species have the ability to survive in this harsh channel environment;
those that do include alder, willow,
cottonwood and mulefat. They are
called pioneer species, because they
colonize recently disturbed sites.

The seeds of cottonwood and willow
float through the air in the spring just
as the water level is beginning to
recede. Millions of seeds land on moist
gravel bars and germinate there. As the
summer progresses, the roots of these
tiny seedlings follow the receding ;
water table. Those plants that cannot R o on - 4o
stay connected to the water table face Bankfull channel with small seedlings of pioneer species
certain death on the desert-like gravel

bar. Those plants that survive the summer drought and winter flood cycle will grow at incredible
rates, up to 15 feet per year. As they grow, these pioneer species may begin to trap sediments, and
can influence the movement of the stream.

The floodplain is elevated above the bankfull channel and is characterized by many more species
than found in the bankfull channel. Floodplain areas support plants that are less adapted to flood
scour and do not require as much summer moisture.

Floodplain riparian forests are some of the most important, and the most impacted, habitats in
California. Intact riparian forests tend to be a dense tangle of large trees in the over-story, and
smaller trees, vines, downed wood, and various herbs and fungi in the under-story. The diversity of
plants and complexity of habitats in these mature riparian forest zones supports an incredible
number of animal species.

FLOODPLAIN BANKFULL CHANNEL

Representative cross-section of riparian area

RIPARIAN HABITAT RESTORATION 3 OCTOBER, 2003
XI-



CALIFORNIA SALMONID STREAM
HABITAT RESTORATION MANUAL

FISH AND WILDLIFE VALUES OF RIPARIAN HABITAT

Salmonids (including coho, Chinook and steelhead) rely on healthy riparian habitat. Riparian trees
shade the stream channel, helping to cool the water and retain high levels of dissolved oxygen.

Salmonid

Salmonid

Pacific tree frog (HyI regilla)

Native streamside vegetation
provides leaf litter which is
eaten by many aqua