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EXECUTIVE SUMMARY 

 

This report analyzes the results of Kenai Watershed Forum’s Reed Canarygrass (RCG) 

management activities undertaken between July 2009 and December 2012 under AKSSF project 

45917.  As defined in the initial project statement of work, this project’s main goals were: (1) to 

assess the extent of infestation in specified areas, (2) to control further spreading of this highly 

aggressive grass to protect salmon in the future, and (3) restore salmon habitat that has been 

damaged by RCG.  This report includes background research on RCG biology and management 

techniques, detailed site information with photographs and maps, step-by-step procedures for the 

techniques utilized for containment, analysis of results, and recommendations for future projects.  

The success of RCG control methods will be evaluated based on the amount of RCG remaining 

in the targeted area during each visit, in terms of patch count and stem count (patch size). 

 

This report was prepared by KWF under award #NAO8NMF4380597 from the National Oceanic 

and Atmospheric Administration, U.S. Department of Commerce, administered by the Alaska 

Department of Fish and Game.  The statements, findings, conclusions, and recommendations are 

those of the author and do not necessarily reflect the views of the National Oceanic and 

Atmospheric Administration, the U.S. Department of Commerce, or the Alaska Department of 

Fish and Game. 

 

KWF is a 501(c)(3) non-profit organization dedicated to maintaining the health of the 

watersheds on the Kenai Peninsula, Alaska. KWF is recognized as the regional watershed 

organization of the Kenai Peninsula, Alaska, successfully identifying and addressing the needs of 

the region by providing high quality education, restoration, and research programs.  Our 

mission is “working together for healthy watersheds on the Kenai Peninsula.” 

 

 

Final Report Date: March 1, 2013 

 

 

Kenai Watershed Forum 

44129 Sterling Highway 

Soldotna, AK 99669 

+1.907.260.5449 

www.kenaiwatershed.org  

 
** Cover design inspired by UNISDR, City Resilience in Africa: A Ten Essentials Pilot (2012).  

http://www.kenaiwatershed.org/
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NOTATIONS AND ABBREVIATIONS USED IN THIS REPORT 

 

 

ADEC:  Alaska Department of Environmental Conservation 

ADF&G: Alaska Department of Fish & Game 

AKSSF:  Alaska Sustainable Salmon Fund 

GIS:   Geographic Information Systems 

KP-CWMA: Kenai Peninsula Cooperative Weed Management Area 

KWF:   Kenai Watershed Forum 

LB:   Left Bank (looking downstream) 

NMFS: National Marine Fisheries Service 

RB:   Right Bank (looking downstream) 

RCG:  Reed Canarygrass 

USDA:  United States Department of Agriculture 
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1. INTRODUCTION AND OBJECTIVES 

 

An invasive weed, Reed Canarygrass (hereinafter referred to as RCG), has infested thousands of 

acres throughout the Pacific Northwest, resulting in habitat degradation for salmon.  RCG has the 

potential to dramatically alter stream geomorphology by encroaching into the channel, altering 

fluvial dynamics, and increasing silt levels.  When water bodies become narrower and more 

turbid, the amount and quality of salmon habitat is greatly reduced.  After being introduced on 

the Kenai Peninsula some 20 or 30 years ago, we are now aware that RCG has become 

widespread along many of the Peninsula’s major roadways and watercourses [1, p. 2].  By 2010, 

there were 749 known distinct infestations around the Peninsula, up from 259 in 2006 [1, p. 3] 

[2, p. 1].  But, at this point in time, the majority of RCG populations on the Kenai Peninsula only 

cover one acre or less.   

 

Since most of the RCG populations on the Kenai Peninsula are relatively small, the crucial 

question that presents itself is what techniques are best suited for addressing small infestations on 

the Kenai Peninsula, for small-scale individual property owners and for large-scale land 

managers.  KWF has explored the effectiveness of manual, non-chemical RCG management 

techniques for the purposes of containment, control, and eradication, while targeting two high-

priority populations of RCG located in or adjacent to critical salmon streams: a section of Slikok 

Creek and an area along the upper Kenai River.  These sites have been selected for this project 

for the following reasons: 

• As a result of their locations, these 

sites have a high probability of spreading 

seeds quickly through significant stretches 

of salmon habitat.  

• RCG is growing in these areas in 

patches the size of a football field or 

smaller. 

• Each site is reasonably accessible 

by road or boat. 

 

This report analyzes the results of KWF’s 

RCG management activities undertaken 

between July 2009 and December 2012 

under AKSSF project 45917.  As defined 

in the initial project statement of work, this 

project’s main goals were: (1) to assess the 

extent of infestation in specified areas, (2) 

to control further spreading of this highly aggressive grass to protect salmon in the future, and 

(3) restore salmon habitat that has been damaged by RCG.  This report includes background 

Possible goals of  
RCG management actions [2, p. 2] 

Containment 

 

“reed canarygrass infestations are 
geographically contained and are 
not increasing beyond the 
watershed boundaries; treatment 
within established infestations may 
be limited, but populations are 
controlled or eradicated outside 
those areas.” 

Control 

“seed production is prevented 
throughout the watershed and the 
area coverage is decreased over 
time, but low population levels are 
acceptable.” 

Eradication 

“reed canarygrass is eliminated 
from the watershed, including all 
viable seeds and/or vegetative 
propagules.” 
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research on RCG biology and management techniques, detailed site information with 

photographs and maps, step-by-step procedures for the techniques utilized for containment, 

analysis of results, and recommendations for future projects.  The success of RCG control 

methods will be evaluated based on the amount of RCG remaining in the targeted area during 

each visit, in terms of patch count and stem count (patch size). 

 

The following section will first summarize basic attributes and characteristics of RCG that are 

important for determining management options on the Kenai Peninsula.  Next, Section 2 will 

also describe the current extent of RCG on the Peninsula as well as major concerns for salmon 

habitat.  Section 3 will briefly describe RCG management techniques that have been put forward 

in the literature.  Subsequently Section 4 describes KWF’s RCG management activities at the 

sites in focus and analyzes results.  Lastly, Section 5 distills these results to provide concrete 

recommendations for both individual small property owners and large-scale land and project 

managers on when to use digging and mowing.   

 

 

2. RCG CHARACTERISTICS AND CONCERNS  

 

2.1. Description and Basic Ecology 

 

Reed Canarygrass (Phalaris arundinacea L., hereinafter referred to as RCG) has recently 

received significant attention because of concern over the plant’s invasiveness; for a very 

extensive review of the characteristics of RCG and supporting scientific literature, see Waggy 

(2010).  This section will review the basics and key points relevant from a practical standpoint 

for managing RCG populations on the Kenai Peninsula.  Thus, for starters, RCG is a perennial 

grass whose stems can reach up to two meters in height in ideal growing conditions [3, p. 1].  

The plant’s stems are hollow (reed-like) and its leaf blades can reach up to 0.5 meters long by 2 

centimeters wide [3, p. 1].  Seasonal timelines for growth, flowering and fruiting are highly 

variable depending on climate and daylight conditions [4, p. 7].  On the Peninsula, RCG is 

easiest to distinguish from native blue joint grasses in September and October because RCG 

remains vibrantly green long after other grasses have turned brown [1, p. 3].  The inflorescences 

change shape over time from compact immature spikes (see Figure 1) to spreading at maturity, 

and also change color from pale green to purple to straw colored [3, pp. 1-2].  RCG 

inflorescences are noticeably more compact than the inflorescences of native blue joint grasses.   

 

RCG has favorable characteristics for several categories of uses and, as a result, has been widely 

introduced beyond its native range [5, p. 1].  Its dense rhizomatous root system and typically 

thick sod mat make RCG useful for post-construction erosion controls [5, p. 1]; but, due to its 

invasive character, its use for erosion control and re-vegetation is being phased out [4, p. 25].  

Because RCG is a heavy fertilizer user and prefers wet areas, it is well adapted for use in 

wastewater filter fields [5, p. 1].  Lastly, RCG is commonly used as a forage crop for livestock,  
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to be grown on relatively wet sites as long 

as it can be harvested before heading [5, p. 

1] [4, p. 24].  Once established, RCG 

populations are tolerant of many 

environmental and climatic extremes.  RCG 

can tolerate temperatures well below -30 

degrees Fahrenheit [5, p. 2].   It can tolerate 

a wide range of soil conditions, from 

moderately acidic to weakly saline-alkaline 

with high salt content [5, p. 2].  

Additionally, it can tolerate both drought 

conditions and continuous inundation for 60 

to 70 days [5, p. 2].   

 

RCG is currently found in the temporal 

regions of five continents; it is considered 

native to North America, Europe and Asia, 

and has been introduced to Oceania and 

South America [4, p. 2].   The first evidence 

of cultivating RCG comes from Sweden in 1749, and over the years at least 11 different major 

cultivars of RCG have been bred for use as a forage crop [4, p. 2].  Since the 1930s, RCG has 

been widely introduced and cultivated in the US, making it hard to now determine the original 

natural range of RCG in the US [4, p. 2].  At present, RCG can be found over most of North 

America, from northern Mexico to the continental US to Canada and Alaska, excluding the 

southeastern US (see Figure 2); it is most common in the northwest and north-central regions of 

the US and southern Canada [4, p. 2].  In many areas of the US it is unclear whether RCG is 

native or invasive, and thus decisions to control or manage RCG populations are based on 

threatened effects rather than purely preventing invasive introductions [4, p. 3].  Some have 

theorized that particularly invasive populations are the results of the introduction of strains from 

Europe, or else a hybridization of strains [4, p. 3].  

 

RCG is primarily found in wetlands and riparian areas [4, p. 3].  Seedlings are more likely to 

succeed in establishment on moist, open areas such as banks, mud flats, flood plains, and 

reservoir shores [4, p. 11].  In Alaska, RCG is found in wetlands 99% of the time, and is thus 

classified as a wetland “obligate” [4, p. 14].  RCG prefers full sunlight and shading may hinder 

seed germination but not necessarily rhizome development [4, p. 15].  However, note that RCG 

infestations have been observed on the Peninsula flourishing in low-light conditions, 

intermingled with alders and willows (see Figure 3).   

 

 

Figure 1 

RCG inflorescence (Foreground) 
with RCG infestation on opposite 
bank, along Beaver Creek near 
Kenai, AK (KWF - Fall 2012) 
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Beyond intentional human introduction, there are two mechanisms and several associated 

pathways by which RCG can spread.  RCG reproduces vegetatively by rhizomes and sexually 

through its seeds [3, p. 2].  Relatively young plants begin sending out rhizomes, and even small 

rhizome fragments have been known to sprout new stalks; thus, manual eradication becomes 

extremely difficult when even small rhizome fragments left over can re-sprout [4, p. 12].  

Furthermore, in the Pacific Northwest, each RCG inflorescence/stem produces around 600 seeds 

on average [4, p. 9].  These 

seeds have an adhesive quality, 

and readily attach to birds, 

animals, humans, and vehicles, 

to be transported over long 

distances [4, p. 9].  Seeds 

maintain buoyancy and 

viability if submerged for short 

periods of time, so seeds are 

readily transported to 

downstream banks [4, p. 9].   

Once in the environment, RCG 

seeds may persist for many 

years, as there have been 

reports of some RCG seeds 

germinating after 20 years or 

more of burial [4, p. 9].  

However, it is commonly 

Figure 2  
North American range of RCG by state/province (L) and range in Alaska by 
borough (R) [5] 

 
 

Figure 3 
RCG interspersed with trees next to Beaver 
Creek, near Kenai, AK (KWF - Fall 2012) 
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reported that the primary method of spreading is through rhizomes [3, p. 3]; seeds often have low 

success rates, but once established, adult plants quickly spread by rhizomes [4, p. 12].   

 

 

2.2. Distribution on the Kenai Peninsula and Concerns for Salmon Habitat Alteration 

 

RCG is widely categorized as highly invasive, and particularly once established in disturbed 

areas, it is able to out-compete many native species as a result of its long growing period, rapid 

growth, high productivity, tolerance of environmental extremes, and extensive lateral spread of 

the canopy and rhizomes [4, p. 25].   As mentioned above, it is likely that RCG is native to many 

areas in North America.  However, RCG is not thought to be native to Alaska’s Kenai Peninsula, 

and RCG was first intentionally introduced to southeast and south-central Alaska only 20-30 

years ago for stabilization and forage [1, p. 2].  

Over the past few decades, RCG has spread 

from a handful of deliberate introduction points, 

to hundreds of documented infestation locations 

[1, p. 2].  However, even as recent as just a few 

years ago, weed specialists thought that it might 

still be possible to eradicate RCG from the 

Peninsula at the early stages of infestation [7, p. 

4]. Note that as of 2006, there were only 259 

known populations of RCG on the Peninsula [1, 

p. 3]. 

 

But, by 2010, a total of 749 distinct infestations 

of RCG had been observed on the Kenai 

Peninsula, and various groups began to re-

evaluate how to approach management of RCG 

on the Peninsula [2, p. 1].  The Kenai Peninsula 

Cooperative Weed Management Area (KP-

CWMA – a collaborative partnership of relevant 

actors on the Peninsula) put forward recommendations for management actions based on 

watershed-level geospatial analysis conducted in 2010 [2, p. 5].  This analysis recommended that 

relevant actors in 86 of the 127 Kenai Peninsula watersheds pursue a prevention/eradication 

strategy because these watersheds are pristine [2, p. 4].  However, in areas where RCG is already 

prevalent, such as much of the Kenai River basin, KP-CWMA recommended a goal of control, 

looking to minimize impairment of ecosystem functions and the risk of spreading to pristine 

systems [2, p. 4].   

 

Figure 4 Locations of observed RCG 
infestations as of 2012 [6] 
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Most of the documented infestations on the Peninsula are located at sites of human disturbance, 

or river/stream action [1, p. 2].  Accordingly, a map of observed RCG infestations (see Figure 4) 

closely mirrors the road system.  This reflects the pathways for RCG introduction and spread, as 

well as potential observation bias.  Relatively extensive surveys have been completed over the 

past few years, and these surveys have primarily focused on the accessible road system and the 

main channel of the Kenai River [1, p. 2].  Although it was originally believed that RCG could 

not produce viable seed in Alaska when it was introduced (due to climate conditions), RCG has 

been observed to produce viable seed on the Peninsula; further evidence of viable seed 

production is provided by observations that RCG is successfully spreading from upstream sites 

to downstream sites along streams and rivers on the Peninsula [1, p. 2]. 

 

Experts on invasive plant species and on RCG infestations in the lower 48 have expressed 

concern that RCG has the potential to negatively affect aquatic (salmonid) habitats on the Kenai 

Peninsula if infestations are not managed appropriately [1, p. 2].  There are two main concerns 

with RCG infestations.  First, RCG has been observed to dominate the shorelines of rivers, 

streams, lakes, and wetlands [1, p. 2].  If, as has been reported, RCG out-competes other species 

in the preexisting shoreline and wetland plant communities, the natural biodiversity in these 

systems will be reduced [1, p. 2].  Second, in the Pacific Northwest, RCG infestations have 

reportedly damaged or reduced suitable salmonid habitat by altering stream geomorphology, 

increasing siltation of rock and sand bars, and decreasing active channel area in small streams [1, 

p. 2].   RCG has been observed growing in the channel of both the Kenai River and small 

streams around the Peninsula (see Figure 5) but no negative effects have been observed.  While 

RCG is unlikely to have any demonstrable negative impacts on the channel of large rivers and 

streams, such as the Kenai River for instance, there is a chance that it might negatively affect 

habitat in small streams.   

 

Figure 5 RCG growing in Kenai River above Bing's Landing (L), in Slikok Creek near 
Soldotna (C) and in Beaver Creek near Kenai (KWF - Fall 2012) 
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3. METHODS: RECOGNIZED OPTIONS FOR CONTROL AND ERADICATION 

 

Several different options for RCG management, control and/or eradication have been put forth 

and tried in various areas of the lower 48.  No one option has been found to be particularly 

effective, and depending on project goals, several options typically must be used in conjunction 

over several years.  These options are briefly described below. 

 

 

3.1. Fire 

 

Controlled burning has been put forth as a potential tool for controlling RCG infestations.  There 

are several potential obstacles to using prescribed burning as a control mechanism for RCG.  

First, in all but the most severe fires, it is likely that the rhizomes will survive and send up new 

stalks [4, p. 17].  Second, because RCG stays green late into the season, there are questions as to 

how well the plant material would burn well [4, p. 20].  Furthermore, burning is complicated by 

the fact that RCG prefers wetter areas, including areas with high water levels and partial 

submersion [4, p. 20].  KWF has not utilized controlled burns for its RCG efforts, so this 

methodology will not be treated further in this report.   

 

 

3.2. Herbicides 

 

Targeted herbicide applications conducted over several years may be used to eradicate some 

RCG infestations.  Herbicides are recommended as the most efficient treatment for dealing with 

large populations (larger than 100 square meters) [1, p. 4].  The general-application herbicide, 

glyphosate, has recommended for use in the management of large populations of RCG [1, p. 4].  

It is likely that 2 years of late season application will be necessary to significantly kill RCG 

root/rhizome mass and allow native plants to re-vegetate a previously infested area [1, p. 4].  

There are additional regulatory requirements for herbicide use near water, namely compliance 

with NPDES (APDES) requirements and specific additional Alaska state permit requirements for 

aquatic application of herbicides.  Herbicides were not used for this project.   

 

 

3.3. Covering / Tarping 

 

RCG typically requires significant sunlight to germinate and flourish; so, covering has the goal 

of eradicating RCG by taking away the plant’s access to sunlight [1, p. 4].  There are couple of 

ways to accomplish covering that have been explored in previous projects, such as using 
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cardboard overlain with wood mulch, and black poly overlain with road fabric.  Covering may be 

effective if left in place and maintained for several years.  However, there are several possible 

disadvantages of covering as a technique for eradication.  First, covering is both labor and 

material intensive (although materials may be reused if maintained well), and thus costs may 

make this technique not suitable for large infestations.  Second, covering is very intrusive and 

must remain in place for several years; therefore, it may not be suitable for areas where 

aesthetics are a concern, such as near public use areas.  Tarping is not included in this project. 

 

3.4. Mowing 

 

Mowing may be used to further two possible goals as part of an effort to control or eradicate 

RCG.  The first possible goal of mowing would be to reduce above-ground biomass to make it 

easier to tarp the area, conduct manual removal actions, or to apply herbicides in pursuit of 

eradication.  The second possible aim of mowing would be its use as a yearly control technique.  

By mowing RCG patches, or even just removing seed heads before maturity, it is possible to 

limit RCG spread to the extent of rhizome development.  Mowing should be timed so as to occur 

before RCG seeds reach maturity so that the act of mowing does not spread mature seeds.  Often 

on the Peninsula, a single mowing in mid-summer every year is enough to prevent the 

development of mature seeds and the rapid spread of RCG to new areas.   

 

3.5. Manual Removal (Digging / 

Pulling) 

 

For small infestations, RCG plants may be 

manually removed, collected and disposed.  

However, there are several concerns which 

detract from the effectiveness of manual 

removal techniques.  First, manual removal, is 

very labor intensive and therefore can be time 

consuming and expensive.  Second, as 

discussed above, RCG is known for extensive 

rhizome development below the soil surface 

(see Figure 6).  Significant amounts of 

careful digging are required in order to not 

leave any rhizome fragments behind, because 

any remaining rhizome fragments may send up new shoots.  Erring on the side of caution means 

collecting large masses of soil, and this raises issues for hauling material out of remote locations, 

and disposal. Third, special care must be taken to clip and collect any inflorescences before 

digging begins.  Otherwise, digging may inadvertently spread RCG seeds.  Fourth, there is 

evidence that RCG produces viable seeds on the Kenai Peninsula that may remain viable for 

Figure 6 
Extent of rhizome development 

from a single RCG plant. [8] 
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several years (perhaps 5-7 years or longer) [1, p. 2].  Thus, even if all above ground and below 

ground biomass are successfully removed in a manual removal effort, there could still remain a 

significant bank of viable seeds ready to germinate now that the canopy has been removed.  

Manual removal efforts may need to be combined with close observation and repeated for 

several years to improve effectiveness.   

 

 

 

4. RESULTS OF CONTROL AND ERADICATION EFFORTS 

 

KWF’s RCG efforts over the past several years have made use of manual digging/pulling and 

mowing.  The following sections will proceed by first discussing the relevant site location and 

methodologies employed, then the results of those efforts. 

 

For this project, manual digging/pulling and removal was conducted at selected major access 

points along the upper Kenai River, and all along one major tributary to the Kenai River: Slikok 

Creek near Soldotna and Kenai, Alaska.  Teams followed the same protocol each time for 

manually removing RCG infestations.  This protocol included the following steps: 

 

1. Take photographs of the patch showing its size and location relative to the creek. 

2. Mark the point using the GPS unit and fill out required information for AKEPIC. 

3. Clip seed heads (inflorescences) and store in a sealed bag so that seeds are not 

released during digging. 

4. Remove any logs or debris that would interfere with digging full root mass.   

5. Dig full root mass, following rhizomes with fingers to ensure that a sufficient radius 

of soil is removed.   

6. Place the sod immediately into 3 mm heavy duty contractor trash bags and seal the 

bags.   

7. Carry out the bags making sure to avoid tearing the bags, or where possible, place the 

bags in a canoe, and float them to an access spot.   

8. Place the bags into a closed truck bed or trailer. 

9. Dump the sod at the bottom of a local commercial gravel pit for burial, and dispose of 

the bags at a landfill.  

10. Rinse all gear and truck/trailer so as to minimize unintentional transport and 

deposition of seeds and rhizomes.   

 

This section will first discuss the results of efforts at Slikok Creek, and then will discuss the 

results of efforts further upstream along the Kenai River.   
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4.1. Slikok Creek (Soldotna/Kenai) 

 

Scouting for RCG and manual digging/pulling and removal were conducted all along Slikok 

Creek during 2009, 2010, 2011, and 2012.  Slikok Creek is a tributary to the Kenai River; it is a 

nursery supporting early runs of Chinook, Coho and Sockeye and serves as important spawning 

and rearing habitat. This habitat is classified as essential fish habitat by the National Marine 

Fisheries Service (NMFS).  The creek begins as the outflow from Nordic Lake on the Kenai 

National Wildlife Refuge and the confluence of Slikok Creek and the Kenai River is located near 

the Kenai Peninsula College, approximately 19 river miles upstream from the Kenai River’s 

mouth at Cook Inlet.  The creek is a low gradient, meandering stream located mostly in a broad 

floodplain with grasses and alders. 

 

The creek has four road crossings: College Loop Road, Kalifornsky Beach Road, Sterling Hwy. 

and A.R.C. Loop Road. In the year 2000, these road crossings were evaluated by the Alaska 

Department of Fish and Game (ADF&G) in their effort to assess passage of juvenile salmonids. 

According to the ADF&G study, three of the four crossings acted as barriers to upstream 

migrations, the worst being College Loop Road.  These problematic road crossings were 

replaced prior to 2008, opening up the full reach of the stream for spawning and rearing habitat 

[9].   

 

First noticed only 5 or 10 years ago, significant numbers of RCG infestations have been observed 

along the lower 3 miles of Slikok Creek.  Consistently, roughly 40 distinct patches have been 

found distributed along the length of the lower creek.  As can be seen in Figure 7(C) below, it is 

probable that Slikok Creek is introducing seeds to the lower 19 miles of the Kenai River, and 

contributing to increased frequencies of infestation below the confluence of Slikok Creek and the 

Kenai River.  There are a dozen different private and state riparian landowners along Slikok 

Creek in the area where RCG has been observed. However, there are just two likely introduction 

spots: a farm located 3 miles upstream from the confluence, and another farm located 

approximately 1.5 miles upstream of the confluence.  After discussions with the farm owners, it 

is likely that RCG seeds were brought on site unintentionally for use as feed/forage.  No 

infestations of RCG have been observed upstream of the first farm.  
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Figure 7  
Maps of Slikok Creek area of concern. (A) Satellite imagery of lower Slikok 
Creek [10]; (B) Parcel map and detail of lower Slikok Creek [11]; (C) Observed 
RCG infestations, 2009-2012, along Slikok Creek and the lower Kenai River 
[6].  Green dots represent observed RCG infestations. 
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Each year, between 2 and 4 temporary field technicians were hired to assist staff members with 

scouting and control efforts on Slikok Creek.  These temporary hires were given training on field 

identification of grasses and the methodologies to be employed, as well as training on safety in 

bear country.  Teams of between 2 and 4 people collected detailed observation information by 

walking Slikok Creek each year in late summer or early fall when it is easiest to distinguish RCG 

from native grasses.  Prior to starting scouting, all riparian property owners were identified using 

the Kenai Peninsula Borough Parcel Viewer [11] and contacted for permission.  Staff utilized 

field data sheets provided by AKEPIC while completing reconnaissance and containment work. 

Collected information included stem count, canopy cover, patch area, and disturbance type. 

 

KWF staff members primarily utilized a Garmin water resistant 

handheld GPS unit for obtaining the coordinates of observed 

infestations of RCG.  Prior to the start of field work, a KWF 

GIS specialist loaded maps of prior observed RCG locations 

(AKEPIC database) onto the GPS device so that KWF staff 

could revisit the exact location of previous sites and check on 

the effectiveness of previous removal or containment actions.  

A KWF GIS specialist also prepared a series of field maps 

showing prior observed RCG populations to assist staff in 

planning routes to remote areas.  After the field season, all field 

data was manually entered into an excel template provided by 

AKEPIC for formatting data submissions. 

 

Manual removal of RCG in Slikok Creek is complicated by 

several factors. First, the creek floodplain is ideal bear habitat in 

late summer and early fall, and local residents regularly observe 

several bears in the area.  This meant that work and travel in the 

area must be done in pairs or larger groups if possible.  Second, 

there are only a few vehicle access points along the creek, so 

sod must be bagged and carried or floated out in the stream 

(often several hundred meters). Third, high flow conditions in 

the creek due to seasonal storms made transportation of sod in 

the creek particularly challenging in 2012.  Fourth, travel in the 

creek is very slow especially in sections dominated by alders, so 

manual removal requires significant associated time for 

transport to and from each infestation.  Removal is labor intensive and requires hauling both sod 

and tools for several miles, wading through waist-high water (see Figure 8).   

 

Figure 8 

Equipment for manual 

removal and transport of 

RCG in Slikok Creek.  

 

Pick-ax, insulated waders, 
shovel, backpack, 3 mm 
contractor-grade trash bags, 
bear spray. 
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By tracking the location of 

observed infestation patches during 

the same period each year over 

multiple years, it is now possible to 

look back and evaluate the 

effectives of hand-digging RCG on 

Slikok Creek. Each year, KWF 

teams manually dug and hauled out 

thousands of pounds of RCG sod 

and disposed of them in a local 

commercial gravel pit for burial.  

But, as shown in Figure 9, the 

distribution of observed 

infestations along Slikok Creek 

looks very similar in 2012 versus 

2009.  In 2012, 37 distinct patches 

of RCG were observed along the 

creek, in line with 40 in 2011, 42 in 

2010, and 31 in 2009.   

 

Significant fractions of observed 

infested sites were present in the 

year following a removal effort.  

Manual digging was successful at 

removing only 25-40% of existing 

infestations per year. Thus, of the 

31 spots observed in 2009, 20 were 

still present in 2011 and 16 were 

still present in 2012, despite 

digging every year.  Similarly, of 

the 40 spots dug in 2011, 67% 

(27/40) were found to still have 

RCG growing there the following 

year (see Figure 9). Of the 37 

patches dug in 2012, 10 were in 

new locations where RCG was not 

previously observed and 26 were 

found in the same locations where 

Figure 9  
Extent of RCG Infestations along 
Slikok Creek in 2009 and 2012   

 

Slikok Creek flows from the bottom of the image to the top 
where it meets the Kenai River [6].   

 

Recurring presence of infestations  
after multiple annual attempts at manual removal    

  

 

Infestation size (stem count) by year 
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RCG was dug out in 2011; thus, 16 were at infestation locations first found in 2009, 11 were first 

found in 2011, and 10 were first found in 2012.  Therefore, the progress in removal of old 

infestations is being matched by the development of new patches so that there is no net 

improvement in the number of observed infestations. 

 

Note however that annual removal efforts do seem to keep both the number of distinct 

infestations and the size distribution of observed patches under control (see Figure 9). As 

mentioned briefly above, the number of distinct infestations has remained nearly constant over 

time. Also, when comparing data from 2009 and 2012, the distribution from 2012 has 

significantly more small patches, but fewer very large patches.  In 2009, 5 very large patches of 

RCG (more than 51 stems) were observed, but in 2012 only 2 very large patches of RCG were 

observed.  2009 and 2012 had similar numbers of medium sized patches (19 versus 20) but KWF 

observed 6 more small patches in 2012.    

 

 

 

Figure 10  

Distribution of 
Observed RCG 
Infestations 
Along Slikok 
Creek 2009-
2012.  

Estimating stream 
distance between 
observed RCG 
infestations [10].    

 



 

 

 

Lessons Learned: Reed Canarygrass on the Kenai Peninsula 
 

18 

KWF 

Over the period 2009-2012, the distribution of observed infestations along Slikok Creek has 

shifted downstream from the two points of initial introduction (see Figure 9).  Despite attempted 

manual removal every year, it appears that either seeds or rhizome materials are spreading 

downstream from original patches and the two major introduction spots at farms.  To show the 

spatial distribution of observed RCG patches along the creek over time, Google Earth was used 

to estimate the stream distance between the coordinates of observed patches for each year’s data.  

For 2009, 2011 and 2012, these distances and associated patch size by stem count were plotted in 

Figure 10; 2010 stem count data is unavailable and thus only the linear distribution of patch 

locations is shown.  On the plots, major landmarks, including the two farm introduction points 

are highlighted.  These plots also visually show the downstream transport of RCG. 

 

 

4.2. Upper Kenai River 

 

By 2012, Reed Canarygrass had been observed at most of the major access points along the 

upper Kenai River, including campgrounds, boat launches and common fishing locations (see 

Figure 11).  These access points present a significant risk for further spreading of RCG because 

vehicles, boats, and waders may easily pick up and transport adhesive RCG seeds to other 

waterways around the Peninsula.  Thus, additional efforts associated with this project focused on 

manual removal of RCG at several access points along the upper Kenai River, including at 

Bing’s Landing and Lower Skilak Campground.  These particular sites were chosen because the 

infestations were originally thought to be manageable in size and therefore suitable for manual 

removal.  Cooper Landing Boat Launch was selected for management by mowing, and will be 

discussed later in this section. 

 

 

Figure 11 RCG infestations at major access points along the upper Kenai 
River [6] 

:  
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Manual removal efforts at these sites were largely unsuccessful, as surveys in 2012 showed that 

RCG was still present in significant quantities at each of the access points. Utilizing the same 

procedure as discussed above for Slikok Creek, KWF crews scouted for and removed RCG 

infestations at Bing’s Landing and Lower Skilak Campground in prior years, keeping track of the 

locations of observed infestations.   

 

A single attempt at removing all 

RCG from a small infested island in 

the Kenai River near Bing’s 

Landing was shown to be 

unsuccessful after a revisit in 2012.  

In late September 2010, Chevron 

Environmental Management 

Company provided six laborers as 

volunteer labor and the Kenai River 

Professional Guide Association 

provided four motorboats and 

drivers in support of digging and 

removing RCG from the infested 

island.  All laborers were instructed 

on identification of RCG and the 

importance of removing all 

rhizomes.  Motorboats shuttled bags 

of RCG sod to waiting trailers for 

disposal; a total of approximately 

20,000 pounds was removed for 

disposal in a gravel pit.  However, 

upon revisit in 2012, RCG was 

found to occupy the full previous 

extent.  RCG was interspersed with 

native blue joint grasses and 

covered the island, including at partially submerged margins, as shown in Figure 12.      

 

Similarly, several patches of RCG were observed remaining at Lower Skilak Campground and 

the boat launch in Bing’s Landing in 2012, despite scouting and digging in previous years.  In 

2012, patches were observed in low-light conditions, interspersed with trees, and also right next 

to the boat launch along the rocky shore of the lake.  At Bing’s Landing, RCG was observed to 

be prevalent around the campground as well as located around the boat launch itself and a nearby 

re-vegetation project area.  In the upper Kenai River area, as with Slikok Creek, it is unclear as to 

  Figure 12 

(A) Transporting removed RCG in 

2010; (B) RCG growing at river 

edge in 2012; (C) greener RCG 

interspersed with blue joint grasses 

across the island in 2012 

 

(A) 

(B) (C) 
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whether manual digging efforts are failing because of preexisting seed banks, or because 

rhizomes fragments are being left behind. 

 

Mowing was employed as a control technique at Cooper Landing Boat Launch.  The key with 

mowing is to catch RCG patches before they produce viable seeds.  Regular mowing has been 

implemented as a RCG control technique at the 

Cooper Landing boat launch since 2009.  The 

boat launch at Cooper Landing is located at the 

outlet of Kenai Lake and the start of the Kenai 

River and represents the highest RCG-infested 

site along the Kenai River.  RCG is widely 

present at the boat launch site, including in high 

visibility areas, in the parking lot, and along the 

highway.  Mowing proved to have several 

advantages for a site like this; it requires less 

intensive labor and involves less disruption than 

other options.  The visibility of this site as well 

as its popularity with tourists made intrusive 

control options like tarping and digging 

unavailable.   

 

Over the period 2009-2012, mowing was mostly 

successful at controlling the spread of RCG 

beyond the original patches identified in 2009.  

Patches did grow in size from rhizome 

development.  However, a revisit in 2012 

showed that some small areas had been missed 

and not mowed, and had gone to seed.  KWF 

staff manually clipped these inflorescences and 

disposed of the seeds.  It is likely that in most 

cases on the Peninsula, only one mowing per 

year, in the mid to late season, is required to 

prevent RCG patches from producing viable 

seed. It is crucial to do a walk-through after mowing to make sure that no mature stems or 

developing inflorescences remain.   

 

 

5. RECOMMENDATIONS FOR FUTURE RCG MANAGEMENT ON THE KENAI PENINSULA 

 

The results of KWF’s RCG management efforts over the period from 2009 to 2012 are mixed at 

best, but an evaluation of these efforts has provided valuable information on the effectiveness of 

Figure 13 

(A) Mowed RCG in the 
parking lot at Cooper 
Landing boat launch; 
(B) an area of RCG that 
was missed by mowers. 

 

(A) 

(B) 
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manual removal techniques for the goals of containment, control, or eradication of RCG.  

AKSSF Project 45917 had three main goals: (1) to assess the extent of infestation in the specified 

areas, (2) to control further spreading of this highly aggressive grass to protect salmon in the 

future, and (3) restore salmon habitat that has been damaged by RCG.    With respect to the first 

goal, KWF did survey and track the extent of RCG infestations at the areas in focus and this 

monitoring provided useful data both to evaluate the extent of RCG and to later evaluate the 

success of the management techniques employed.  The remaining two goals were met with 

mixed results.  KWF may have contained the spread of RCG within and beyond the areas in 

focus, but did not restore salmon habitat that has been damaged by RCG.  The fact that KWF did 

not restore salmon habitat is primarily due to two reasons: (1) efforts at manual removal were not 

successful in reducing the number of infestations present; and (2) RCG was also not observed to 

be negatively affecting the channel in the areas in focus.   

 

It is possible that this project contained the spread of RCG within and beyond the areas in focus, 

because of several factors.  First, rises in the number of reported RCG infestations across the 

Peninsula are due both to increased observation efforts, and the actual spread of RCG; it is 

difficult to separate the effects of these two factors.  Second, this project did not establish a 

control for comparison, so it is unclear, for example, how Slikok Creek would have fared over 

that 3 year period without active annual scouting and digging. 

 

Manual digging and removal, in most cases, is not recommended for large-scale RCG 

management efforts because it is hugely labor and time intensive (especially when conducted in 

remote areas), for unclear results.  Manual digging and removal can be recommended for small-

scale use by individual property owners because of their ability to constantly monitor for patch 

re-growth.  Vigilant property owners can significantly control the size of RCG patches on their 

property by digging every year.  In particular, manual digging was not shown to be an effective 

technique for the goal of eradication, but may be useful if localized appropriately as part of a 

plan for large-scale containment and control.  As shown by results from Slikok Creek, manual 

digging and removal every year seems to be effective at preventing very large patches from 

developing, as well as at gradually reducing the size of patches observed each year.  However, 

manual digging and removal does not seem to be effective at reducing the number of distinct 

patches.  Digging was only successful at removing approximately 25-40 % of patches per year, 

and this improvement was consistently counterbalanced by the establishment of new patches.   

 

Annual mowing (or clipping and bagging inflorescences) is recommended for widespread use 

both as part of large-scale management projects and by individual property owners to contain 

and control the spread of RCG off-site.  Mowing seems to be an effective containment technique 

and a relatively easy option for high traffic access points such as boat launches, to prevent seed 

development and subsequent transport of seeds around the watershed or to other watersheds.  As 

part of large scale management plan for the Peninsula, annual surveying and clipping at major 
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access points around the Peninsula could buy time and help to avoid an explosion of RCG to new 

locations, carried by vehicles and people.  Annual mowing (before seed maturation) is also 

recommended for all individual property owners to minimize seed development on the 

Peninsula.  As shown by results from the Cooper Landing Boat Launch, although mowing 

usually is only necessary once per year, special care must be taken to survey for RCG so that 

patches are not missed by the annual mowing.  The table below summarizes these 

recommendations for different types of land owners, with different goals.   

 

  Individual Property 

Owners 

Large-Scale Land 

Managers/ Projects 

  

M
a
n

a
g
em

en
t 

T
ec

h
n

iq
u

es
 Mowing/ 

Clipping 

Not Recommended Not Recommended Eradication 

M
a

n
a

g
em

en
t  G

o
a
l 

Recommended Recommended Control 

Recommended Recommended Containment 

Digging 

Recommended Not Recommended Eradication 

Recommended Not Recommended Control 

Recommended Not Recommended Containment 
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