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SUMMARY

Reed canarygrassPlalaris arundinacea) aggressive growth is affecting both streamside
and instream habitats on The Nature Conservandlysr&reek Preserve and adjacent
areas. Extensive reed canarygrass stands inrdarsthannel of Wilson Creek are of
particular concern because they have greatly altemannel hydraulics, sediment
transport, and aquatic habitat. Reed canarygsassrmally limited to stream banks and
channel margins where it degrades riparian habitahas limited direct effects on
instream conditions.

This study evaluated the distribution of reed cggass on three area streams in order to
understand its undesirable growth in Wilson Creekannel and guide stream

restoration at this location and similar sites.adidition to Wilson Creek, two streams
where Reed canarygrass is present but not invadenghannel were sampled: Mud
Creek and Stalker Creek.

Silt or muck deposits in shallow water zones (Oaipear to contribute to invasion of the
Wilson Creek channel by reed canarygrass. Thedange of fine sediment deposits in
shallow water, and the extensive growth of reedparass on these deposits, is the
outstanding difference between Wilson Creek andther two streams sampled. These
deposits were often mucky and consisted largetyrgénic detritus that apparently
accumulated in dense stands of submerged aquajitat®on (SAV). Reed canarygrass
in Wilson Creek appears to have grown out ontcstivéace of SAV stands. Stalker
Creek has abundant SAV, fine sediment depositsdande reed canarygrass stands on
its banks but its channel has not been invade@é&y canarygrass; this may be due to the
extremely low slope of Stalker Creek which is extpddo result in deeper growing
season water levels than Wilson Creek, thus incrgdlse depth of water over silt or
muck deposits. Other factors that were not evatjauch as nutrient enrichment and
occurrence of higher energy flushing flows, mayafect channel invasion.

Study results suggest that restoration of streaitisreed canarygrass present should
attempt to deter invasion into the channel by mining areas of exposed or shallow
sediment, especially silt or muck. The centralncted should be deep with relatively

high velocities that will limit accumulation of #nsediment and maintain adequate depth
to thwart colonization by reed canarygrass. Shallow-velocity areas are vulnerable to
sediment accumulation in SAV stands and subseqaedtcanarygrass invasion, and
they should be minimized. Soil mixtures with hgh content should be avoided in

point bar construction. Aggressive revegetatiot r@@ed canarygrass control with
herbicide will probably be necessary to limit reasion of restored channels and banks.



1.0 - INTRODUCTION

This report summarizes field data collected to stigate reed canarygrag@h@laris
arundinacea) distribution in three streams within and adjadenthe Nature
Conservancy'’s Silver Creek Preserve. One of these creeks, Wilson Creek, has
extensive reed canarygrass growth in the streamneh#hat has greatly altered its
hydraulic characteristics, reducing channel conmegaand sediment transport. In some
places, dense growth of reed canarygrass coveraisb of Wilson Creek that it
resembles a flood irrigated field more than a streaannel. These problems developed
less than 15 years after large-scale channel drgdgid enhancements were
implemented to create an open channel and limit ce@arygrass incursion. Reed
canarygrass tolerates a wide range of hydrologiditions, but it is normally limited to
stream banks and channel margins. At the two aitneams studied, Mud Creek and
Stalker Creek (also known as Stocker Creek), Raadrggrass is present but is not
invading the channel significantly. Representagilietographs showing these
differences are shown in Figure 1. This study @at@d reed canarygrass’ distribution in
and adjacent to the three streams and its reldipsn$o water levels, bank soils, channel
substrates and submerged aquatic vegetation. gdddevas to understand reed
canarygrass’ undesirable growth within Wilson Cteekannel, inform strategies for
restoring the channel, and extrapolate the findiogguide stream restoration techniques
at similar sites.

1.1 — Reed Canarygrass Ecology

Reed canarygrass is a long-lived perennial, coat@e grass. It is a vigorous, tall-
growing plant (3-6’). It is highly competitive ewdvy the standards of aggressive,
rhizomatous weeds (Harrison et al. 1996). Repribolucan occur via seed, rhizome
growth, or by dispersal of detached rhizome piecasot-wads.

Reed canarygrass thrives under a wide range oblogic environments (Antieau 1998,
Kercher and Zedler 2004, Magee and Kentula 200%avay et al. 2005, Miller and
Zedler 2003). It can tolerate prolonged soil sation and inundation (particularly during
the dormant season), as well as periods of dry $oi$ generally not found in areas with
standing water present for the entire growing se@#ééeinmann 1984). It is considered
a facultative wetland plant in USFWS Region 9.

Reed canarygrass grows best in full sunlight amdtaderant of extensive shade
(Hitchcock 1950). Parent clones can subsidize tiraitillers into shaded microsites
(Maurer and Zedler 2002), allowing invasion of sh@rbaceous vegetation that it can
over-top. Growth is suppressed by closed canagigees and tall shrubs, but reed
canarygrass can persist under shrubs separatgoebyngs. Growth responds strongly to
increased nutrient levels (Perry et al. 2004).



Figure 1 A. Mud Creek. Reach view (top) and channel detaittom).
Reed canary grass is uncommon on banks and albsentife channel.



Figure 1 B. Stalker Creek. Reach view (top) and channelild@@itom).

Reed canary grass is abundant on banks but albsanttie channel.



Figure 1 C. Wilson Creek. Reach view (top) and channel débaktom).
Reed canary grass is abundant on banks and fifjs Ereas of the channel.
Photo on report cover shows same reach view in [2085.



1.2 — Reed Canarygrass History and Management

Reed canarygrass populations in western North Araenie probably a mixture of native
and introduced genotypes (Harrison et al. 199@ed=tanarygrass was present in the
inland Pacific Northwest before settlement by Eaappeoples (Merigliano & Lesica
1998), with large stands at low elevations and Enatands in the mountains. Improved
varieties or selections of reed canarygrass wenet@dl widely in the US during much of
the 1900s and remain available from many commesciaices. The United States
Department of Agriculture (USDA) Soil Conservatiarvice (SCS) and other agencies
recommended reed canarygrass for pasture improveandrditch and streambank
stabilization for many years. Some recent pulibcetcontinue to recommend use of
reed canarygrass for pasture, stormwater filtragias, and other applications.

Though native to the US, reed canarygrass is newaed as an invasive plant in many
areas. Possible explanations for the shift tosiweabehavior include aggressive growth
of non-native genotypes, human disturbance, hydrolalteration, and nutrient
enrichment of wetlands and riparian ecosystems role of non-native genotypes in
reed canarygrass invasion remains speculativeriedtirich environments have been
demonstrated to favor reed canarygrass invasiogefGand Galatowitsch 2001, Maurer
et al. 2003), while nutrient-poor environments rfeayor native wetland plants (Perry and
Galatowitsch 2002, Perry et al. 2004). Nutrienigdmment and sediment deposition from
agricultural and urban runoff may be an importaatdr in reed canarygrass invasions.

Reed canarygrass is thought to have been planf@ewous decades at the Silver Creek
Preserve and in surrounding areas for streambabKigation (Jeff Yeo, personal
communication). If so, it is likely that invasiveed canarygrass populations at the Silver
Creek Preserve are improved agronomic varietiess not clear if reed canarygrass was
present at the Silver Creek Preserve or in theeS@reek watershed before deliberate
plantings. Planting of reed canarygrass by TheiéaConservancy (TNC) or other area
land owners would have been consistent with sallvaater conservation practices of the
mid-1900s.

Reed canarygrass is not listed as a noxious weleldino or other western states except
Washington (Center for Invasive Plant Managemef6201t is managed as a nuisance
species that degrades wetland and aquatic ecosysiteough its effects on native plants,
fish, and wildlife. Unlike most native wetland \etgtion, dense stands of reed
canarygrass have little value for wildlife; few watwildlife species eat the grass, and its
dense growth can limit its use as cover for smalimmals and waterfowl (Maia 1994).
Reed canarygrass control strategies are revievieditathis report.

1.3 — Reed Canarygrass in the Stream Environment

Most information about the behavior and impactseefl canarygrass in stream channels
is anecdotal, lacks detail, and does not indicate tommon growth within channels is.
According to the SERNW Reed Canarygrass Workingu@ra “is capable of fully
clogging stream channels [and] filling shallow perahd lakes” (Antieau 2002). A dense



reed canarygrass stand clearly can reduce chaomet¢gance and sediment transport as
documented for aquatic macrophytes generally (G28&5). In extreme cases like
Wilson Creek, reed canarygrass can form persist@mocultures that choke out native
plants, reduce stream velocities, promote excessdanent deposition, and alter stream
channel form, filling pools and eliminating impantdish habitat. A poorly defined
channel choked with reed canarygrass apparentlyibated to stranding of salmon in a
Washington stream (Carasco 2000).

Because these reports do not describe how reedygaass invaded streams and ponds,
they provide little insight about conditions likaly promote invasion or restoration
designs likely to resist invasion. Infestations arost likely to develop in streams or
ponds when the bottom is shallow and extended g&b low water leave the sediment
exposed. Though reed canarygrass tolerates paidld®ding once established
(Antieau 1998, Kercher and Zedler 2004, Miller awdiler 2003), initial seedling
establishment is favored by exposed rather thadéd soil (Coops and Van Der Velde
1994). However, in Wilson Creek reed canarygragears to have spread into relatively
deep, submerged channel areas without exposuhe tfed.

2.0 - METHODS
2.1 — Field Sampling

Vegetation, soil composition, hydrology, and surug@prmation was gathered for cross
sections at each of the three creeks in late Ji0% 2 Nineteen cross sections were
sampled on Wilson Creek, 10 on Mud Creek, and 18tatker Creek (Figure 2 — Study
Reach and Cross Section Locations). Cross seatierssplaced at approximately 100’
intervals along the streams. A Nikon DTM-550 T&#htion was used for surveying.

Each cross section was surveyed from right to fafing in the downstream direction.

At least two points were surveyed above the watezllon each bank. A point was also
surveyed at the right and left wetted channel dgtére. the waterline at the time of
sampling). Spacing between points and the numijgoiots on each cross section varied
based on cross section length and the amount dét¢ape or vegetation change; for
example, presence of a mid-channel island or aterg areas of open channel and
submerged aquatic vegetation resulted in more goifihe average number of points on
each cross section was 11 for all creeks. Avecagss section length was 83’ and
average spacing of points along a cross sectior/vitas

During field data collection at least two researshgorked together. One was positioned
on the Total Station instrument and was respons$iblebtaining the spatial coordinates
and elevations of each point selected on the mestson. The other characterized the
vegetation, soil composition, and hydrology at epaimt on the cross section. Field data
sheets were used to record plant, soil and hydyaldigrmation and digital photographs
were taken at each point (Figure 3). Elevationlandtion data were stored by the Total
Station.



Major plant categories were estimated using a @&nx 0.5 meter sampling frame
made from PVC tubing and quantified with Daubenroeer classes. Categories were
reed canarygrass, submerged aquatic vegetation)($&tlge, grass, weed, shrub, and
other. Daubenmire values were recorded as theageeover for each cover class (e.g.
the 5-25% class was entered as 15%).

Surface soil or sediment was sampled at each pashtomposition was characterized
using visual and physical observations (such asigeand rolling in hand to check for
clay). Soil types included gravel, sand, siltycland loam. Fine, loose sediment
overlaid the channel bottom at many points, ofteld In place by submerged aquatic
vegetation or reed canary grass. Elevations df that channel bed and the top of the
overlying, loose sediment deposit were surveydtege points. The bed elevation was
measured at the depth at which the surveying radsupported firmly by the bed. Soaill,
channel bed sediment, and sediment deposits abeuset are all referred to as “sail” in
this report. For in-channel points, the materalex “silt” included loose, organic-rich
muck of semi-liquid consistency as well as actiltssgzed mineral sediment.

2.2 — Data Analysis

Field data sheets (Table 1) were transcribed frapepform to electronic form in Excel
worksheets. Survey data was downloaded from thal Btation survey instrument into
Translt software and then into Excel worksheetisest data sets were combined and
various calculations (i.e., elevations relativeviter levels) were then used to analyze
the data presented in the following sections. ribistions of vegetation types were
examined using scatter plots of plant cover vehsasology and soil types.
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Figure 2 A. Locations of stream reaches sampled. Blue relgaigdicate approximate
areas of aerial photographs shown in Figures 2 ESBale: 3.5 inck 1 mile.



Figure 2 B. Mud Creek cross-section locations. Area showmppm@imately 0.8 miles south of Highway 20 and @i#s north of the confluence
of Mud and Stalker Creeks.
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Figure 2 C. Stalker Creek cross-section locations. Area shisvimmediately upstream (west) of Stocker CreekdRwrédge.
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Figure 2 D. Wilson Creek cross-section locations. Area shanapproximately 1 mile north of the Silver Creekd@rve office. Highway 20 is at
top (north) of image.
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Figure 3. Examples of R
digital photographs taken at Zasis
each observation point. i
White PVC frame is 0.5 m
(20 inches) wide.

Top: Reed canarygrass
dominated streambank.
Bottom: Submerged aquatic
vegetation in Wilson Creek
channel, with reed
canarygrass fragments on
surface.
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TNC-Stream Survey Data Sheet

Date:

Obervers:

Stream:

Cross Section:

FINTERMOUNTAIN
WAAQUATICS inc.

ENVIRONMENTAL CONSULTING & HABITAT RESTORATION

Point #:
Location (x)
Terrace
Streambank
REW,|
Stream
LEW

Elevation-Ground/Streambed

Elevation-Deposit

Vegetation

Sediment]

Substrate (%)

Gravel

Sand

Silt

Clay

Loam

Hydrologic Condition

Dry]

Saturated

Depth of Water (inches)

Plant Community

RCG

SAVj

Sedge

Grass|

Other Weed

Shrub

Other (Describe)

PHOTO # (Don't Forget

Placcard)
Comments: Daubenmire Value
1-5% 2.5
5-25% 15
26-50% 375
51-75% 62.5
76-95% 85
96-100% 97.5
Sketch:

Table 1. Field data sheet. REW = right edge of water; LEWftedge of water; SAV =

submerged aquatic vegetation.
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3.0 — SITE DESCRIPTIONS
3.1 — Mud Creek

The extents of the Mud Creek survey are showngniéi 2 B — Aerial Photo and Cross
Sections. Along the 1578’ channel centerline distasurveyed, Mud Creek drops 2.10°
for an average slope of 0.13% (Figure 4 — Mud Ciemigitudinal Profile). At the date
of survey, wetted channel width averaged 28’ angimam water depth averaged 2.9’
for the 10 cross sections (Figure 5 — Mud Creels€&ection Plots).

3.2 — Stalker Creek

The extents of the Stalker Creek survey are shoviigure 2 C — Aerial Photo and
Cross Sections. Along the 2029’ channel centedistance surveyed, Stalker Creek
drops 0.45’ for an average slope of 0.02% (FigureS3alker Creek Longitudinal
Profile). The apparent increases in the wateaserelevation along parts of Stalker
Creek (Figure 6) are most likely the result of dreafvey errors. These errors are only
significant for the Stalker Creek data becausef@itdlt survey conditions (steep,
densely vegetated banks) and the extremely lowregHaradient. At the date of survey,
wetted channel width averaged 56’ and maximum waddpth averaged 2.8’ for the 10
cross sections (Figure 7 — Stalker Creek Crossddeltots).

3.3 — Wilson Creek

The upstream extent of the Wilson Creek surveyState Highway 20 and the
downstream extent was a pond located about 1/2froihe the highway (Figure 2 D —
Aerial Photo and Cross Sections). Along the 2@bi2innel centerline distance surveyed,
Wilson Creek drops 4.33’ for an average slope 81% (Figure 8 — Wilson Creek
Longitudinal Profile). At the date of survey, wettchannel width averaged 65’ and
maximum water depth averaged 2.2’ for the 19 csessions (Figure 9 — Wilson Creek
Cross Section Plots).
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4.0 - RESULTS
4.1 — Distribution of Plant Communities

The distribution of vegetation types at each ofttiree creeks is represented below by
scatter plots of percent plant cover versus hydmipldHydrology is represented on the x-
axis by elevation above (+) or below (-) the wagsel at the time of the survey. The
vegetation types included in these plots are reednrygrass (RCG), submerged aquatic
vegetation (SAV), sedge and grass. Weed, shrulot®il vegetation types were
originally included, but were removed from the pltd make them easier to read; these
types showed few patterns and did not add usefiinration to the analysis.

Figure 10 - Mud Creek Vegetation and Water Depth
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Figure 11 - Stalker Creek Vegetation and Water Depth
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Mud and Stalker Creeks (Figures 10 and 11) showte¢ign distributions that are
typical in Idaho stream environments. SAV is fouwithin the stream channel, sedges
are found near water level, and reed canarygrasether grasses are found above the
water level. Reed canarygrass’ distribution oyeslstrongly with the sedges and the
lower range of the grasses, but not with SAV; itws on stream banks, not in the
channel. Table 2 displays weighted mean elevatdreach plant community at Mud
and Stalker Creeks.

Table 2 - Weighted Mean Elevations of Plant Communities (ft)

RCG SAV Sedge Grass
Mud Creek 0.41 -1.68 0.24 1.58
Stalker Creek 1.35 -1.71 0.73 1.82

Although both creeks have vegetation distributethenexpected sequence above or
below the water level, reed canarygrass, sedgg@ss are located higher above the
water level in Stalker Creek than Mud Creek. Thesy result from seasonal changes in
water levels. Mud Creek has an average channget €1060.13% within the survey area
while Stalker Creek’s is only 0.02%. Given thebarmel slopes and cross sectional
forms, a doubling of flow in Mud Creek is expectedesult in a water level rise of only
6-inches while a doubling of flow in Stalker Cres&uld result in a water level rise of
about 2-feet. These water level rise estimateg wbtained by Manning’s Equation
calculations. Another factor effecting stage-desge in Stalker Creek is the aquatic
vegetation growth in summer. The differences agstdischarge relationships of the two
creeks may allow wetland vegetation to extend &iurtip the bank on Stalker Creek or
closer to the surveyed water level on Mud CreekothAer consideration is that land is
generally flatter along Mud Creek than Stalker ®redgth fewer points more than 1.5 ft
above the water level.
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Figure 12 - Wilson Creek Vegetation and Water Depth
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Figure 12 shows the distribution of vegetation s/pa Wilson Creek. There are obvious
differences in the distribution of reed canarygrasd sedges as compared to Mud and
Stalker Creeks. On Wilson Creek, reed canarygradssedges overlap with SAV,
extending into deeper channel locations than omther streams. In fact, reed
canarygrass is found even in relatively deep mighae! locations, which is unusual.
Table 3 shows the data presented as Table 2 wilsoWCreek data added.

Table 3 - Weighted Mean Elevations of Plant Communities (ft)

RCG SAV Sedge Grass

Mud Creek 0.41 -1.68 0.24 1.58
Stalker Creek 1.35 -1.71 0.73 1.82
Wilson Creek -0.15 -1.40 -0.21 2.12

Reed canarygrass and sedge occurred at lower avelagtions along Wilson Creek
than Mud or Stalker Creeks. The reed canarygmssdfin mid-channel locations was
generally not found to be growing from the charbesl. Instead it was usually growing
on top of muck deposits that appeared to have aglaed previously in SAV stands.
The SAV apparently had been shaded out where dtka@narygrass was dense, but the
sediment was a loose, organic-rich muck like tbahtl in SAV stands.
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4.2 — Comparisons of Wilson Creek Reed Canarygragistribution with Hydrology
and Substrate

The results in Section 4.1 imply that hydrologyreas not the controlling factor of
abnormally high amounts of reed canarygrass in&ilSreek. In this section, substrate
type is added to the analysis and contour plotsisee for data visualization. In each of
these figures, the percent cover (Daubenmire Valti|ded canarygrass is represented
by colored contours while the X and Y axes represeter level and substrate texture.

Figure 13 - Wilson Creek RCG Distribution in Gravel
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There were 22 instances of reed canarygrass grawisigpbstrate containing some gravel.
Figure 13 shows that the amount of reed canarydoass was more strongly related to
the amount of gravel (inverse relationship) thatewkevel. The inverse relationship
suggests either that reed canarygrass grows liegabstrates other than gravel or that it
promotes deposition of fine sediments where itdsablished.

There was only one instance of reed canarygrassgiggan substrate with sand and the
values were insignificant (15% reed canarygras%t $and).
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Figure 14 - Wilson Creek RCG Distribution in Silt
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There were 57 instances of reed canarygrass grawisigpbstrate containing some silt,
including organic-rich muck grouped with silt inglstudy. From Figure 14, it is evident
that reed canarygrass is most abundant in twandistiydrologic conditions — 1.5’ to 2.5’
above water level and 0.5’ to 2’ below water levelnd that its relationship with silt
differs between these conditions. In the zone altbg water line, the prevalence of reed
canarygrass was relatively independent of the atnafusilt. In the zone below the water
line, however, reed canarygrass was only prevalete silt was the dominant substrate
type. In this zone, reed canarygrass was not fauhegh quantities anywhere that the
amount of silt was low. It is important to recdlat the reed canarygrass shown as
growing in deeper water was actually growing ondbfine sediment deposits; therefore,
the plants were actually rooted at a shallowerldémn shown.

There were only two instances of reed canarygrassigg in a substrate with clay, and,
in both cases clay was not dominant (10 and 20%4.cla
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Figure 15 - Wilson Creek RCG Distribution in Loam
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There were 22 instances of reed canarygrass grawisigpbstrate with loam (Figure 15).
Above the water line, reed canarygrass abundarueaapd to be independent of loam
content. Below the water line, reed canarygrassmare abundant where there was less

loam.
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4.3 — Substrate Compositions Related to Water Depsh

The data presented in Section 4.2 indicates tleat canarygrass can grow well within
the stream channel in areas with silt or muck dégposHowever, the data presented in
Section 4.2 was only for Wilson Creek. This settms to test whether this hydrology-
substrate combination and its association with teetrygrass is unique to Wilson
Creek.

Figure 16 - Silt vs. Depth in Mud Creek
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Figure 16 shows that areas with high silt contemtenruncommon below the water line in
Mud Creek. Although areas with 50%-70% silt wesenmon below the water line, there
were few areas with 80-100% silt. Fine sedimemtfieé channel did not support reed
canarygrass. There were only three instances whetecanarygrass was found with silt
along Mud Creek, and all of these locations werevalihe water line.
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Figure 17 - Silt vs. Depth in Stalker Creek
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Figure 17 shows that, unlike Mud Creek, significargas with high silt content were
found below the water line along Stalker Creekl oAthe locations where reed
canarygrass was found with silt, however, were alibe water line. The majority of silt
found in Stalker Creek was found greater than Bwehe water line.
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Figure 18 - Silt vs. Depth in Wilson Creek
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As shown in Figure 18, areas with high silt cont@ate common below the water line in
Wilson Creek, and these areas usually had reedygraas. Reed canarygrass occurred
across a wide range of silt content near and bé#lewvater line and was not exclusively
associated with very silty deposits. Comparing¢he@ata to Figures 14 and 17 suggests
that reed canarygrass can grow particularly welldry silty deposits in the 0-2’ deep
range and that these conditions are more commwilson Creek than Mud or Stalker
Creek. The reed canarygrass in Wilson Creek wast prevalent in the 0-2’ deep zone;
at depths greater than 2’, reed canarygrass owlyraed at one of the six points that had
silt. Presence of silt in the 0-2 ft depth doesfally explain occurrence of reed
canarygrass, however. Mud Creek and Stalker Qrettkhad some areas with silt in the
0-2' deep range that did not have reed canarygrasklud Creek these areas typically
had intermediate rather than high silt contentStalker Creek there were few points
with silt in the 0-2’ deep zone; most of the sifpasits were in the 2-4’ deep zone.

4.4 — Comparison of Water Depths Among Creeks

Table 4 summarizes depths of each of the threamsevith emphasis on the amount of
shallow channel areas, especially the areas withdediment that seem most vulnerable
to reed canarygrass establishment. The firstfsedloes represents water depth above
the firm channel bed, ignoring overlying depositsaft, loose silt or muck that might be
more temporary or subject to scouring. The secaaf values represents water depth
above the sediment regardless of whether the setiwees firm or soft. The third set
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represents just the points where elevations wegsuared at the top and bottom of soft
deposits. Practically, soft sediment deposits wheose that would not support the
surveying rod on their own.

The Wilson Creek channel was generally shallowan tiud or Stalker Creek when
observed, whether measured at the firm channebb#te top of soft, loose deposits.
The features that distinguished Wilson Creek thetmere a high proportion of the
channel bed less than 2 ft deep and the presermesdfing silt or muck deposits in
these shallow channel areas that made the chaverelkballower. Soft deposits were
common in all three streams, and their averagé&niess was similar for all streams —
about 1 ft thick. However, the top of these sefpassits was much shallower in Wilson
Creek —averaging less than 1 ft deep — becausehtinel bed was shallower. This
summary underscores the possibility that areasmefdediment deposition under shallow
water may contribute to reed canarygrass invasitmWilson Creek’s channel.

Table 4 — Summary of channel depths.

Wilson Cr Mud Cr Stalker Cr
Total number of points in channel 86 38 41

Channel bed measured at top of firm substrate

Awverage depth of firm bed, ft -1.39 -1.77 -1.99
Percent of points at 0-2 ft depth 78% 53% 41%
Percent of points with silt at 0-2 ft depth 60% 14% 9%
Percent of points at 0-1 ft depth 30% 29% 5%

Channel bed measured at top of sediment (firm subst  rate or soft deposit)

Awerage depth -1.09 -1.24 -1.50
Percent of points at 0-2 ft depth 87% 87% 73%
Percent of points at 0-1 ft depth 49% 32% 10%

Characteristics of soft deposits

Number of points measured 27 20 18
Awverage deposit thickness, ft 1.05 1.04 1.11
Awerage depth to top of sediment, ft -0.86 -1.63 -1.78

5.0 - CONCLUSIONS
5.1 — Reed Canarygrass Distribution

Based on the data collected during this study, whed canarygrass is found thriving in
channel areas instead of its typical streambankdtabilt or muck deposits in shallow
water zones (0-2") appear to be an important doutirg factor. The presence of silt and
reed canarygrass in the 0-2’ deep zone is theandstg difference between Wilson
Creek and the other two creeks sampled. Exposiohest or shallow water often favor
invasion of facultative wetland grasses into streamd ponds, and the combination of
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shallow water and sediment deposits in Wilson Cerekthe most likely explanation for
the reed canarygrass infestation in the channgier@actors such as nutrient
enrichment, seasonal water levels, and occurrehisigloer energy flushing flows could
also play a role but were not evaluated.

Based on field observations, it is likely that fime sediment deposits in Wilson Creek
preceded reed canarygrass invasion. The instrepwsds recorded as having very high
silt content were typically loose, semi-liquid mutlat appeared to consist largely of
organic detritus. This type of sediment often acglates in dense SAV stands. Where
reed canarygrass was growing in mid-channel, i®tshases and rhizomes were near the
sediment surface, not in the firmer stream beaftén appeared to have “piggybacked”
onto SAV stands and stabilized their loose sedimeBecause these observations
represent a single point in time, these infereadx®ait invasion process are speculative.

The extremely low slope of Stalker Creek may ber@ason that its channel has not been
invaded by reed canarygrass in spite of abunddmmherged aquatic vegetation, fine
sediment deposits, and dense reed canarygrass staiig banks. Due to its lower

slope, Stalker Creek is expected to rise much hititean Wilson Creek with increasing
flows or increasing SAV, thus increasing the degdtivater over silt or muck deposits in
Stalker Creek. The hydrology of Mud Creek is plapantermediate between Wilson

and Stalker Creeks.

5.2 — Reed Canarygrass Control Strategies

There are inherent challenges in restoration essitith dense populations of reed
canarygrass due to the presence of residual pammseaadjacent and upstream. Reed
canarygrass control and aggressive revegetatiatigea will probably be necessary
components of any channel rehabilitation projeBesearch literature and management
experience in the Pacific Northwest and upper Mslvegates indicates that herbicide
(usually glyphosate) is the most common and sutdessntrol practice, and that control
is a long-term challenge requiring several yearf®ldw up treatments and periodic
treatments to thwart reinvasion. Information oncgassful revegetation following control
is limited, but recolonization by reed canarygrassonsidered a major problem.
Establishment of shrubs or trees in infested aseasre successful if larger, better
developed material is planted and the surroundieg & kept free of reed canarygrass
for several years by tarping the ground or usinpicele. Establishment of sedges and
other herbaceous plants probably also requiresfuseger, better developed material.
Even extremely high rates of seeding with nativecigs (15,000 seeds/ydoes not
suppress recruitment of reed canarygrass whepet$ is present (Reinhardt and
Galatowitsch 2004).

5.3 — Stream Channel Rehabilitation to Limit Reed @narygrass Invasion
The data presented in this report suggest thaireg&in techniques at creeks with reed

canarygrass present should focus on creating chaoneitions that deter invasion and
minimizing areas of exposed or shallow sedimentfinsor invasion. The channel
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should feature a deep thalweg with relatively higlocities; the objective should be to
limit accumulation of fine sediment and, where sgghit does accumulate, to maintain
adequate depth to deter colonization by reed cgnasg. Soil mixtures with high silt
content should be avoided in point bar constructamm aggressive revegetation should
be used to minimize bare sites. Off-channel aoéapen water appear to be prone to
accumulation of organic detritus produced by SAY emsubsequent invasion by reed
canarygrass. Such areas should be included omigiiitenance is planned to keep them
open.
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