SKAGIT COOPERATIVE WEED MANAGEMENT AREA

Upper Skagit Knotweed Control Program

2019 Season Ending Report 

11/25/2019
[image: image57.png]90

Patch A312

m knotweed stems treated
86

75

60

64

45

30

15 +

25
20
,I‘I‘

2 2 3 0 0

2010 2011

2012 2013 2014 2015 2016 2017 2018 2019





Prepared by: 

Bengt Miller
Stewardship Coordinator
Skagit Fisheries Enhancement Group

PO Box 2497

Mount Vernon, WA 98273
[image: image2.jpg]N> o

SKAGIT FISHERIES
ENHANCEMENT
GROUP




ADKNOWLEDGEMENTS

SFEG would like to thank the various organizations/entities that make the Upper Skagit Knotweed Control Program possible:

Skagit Cooperative Weed Management Area (CWMA)

Members and participants, all of whom, contribute expertise, knowledge and enthusiasm to achieve the goal of controlling knotweed in the Skagit River Watershed.

Funders
[image: image3.png]



Plant Protection Division Pest Program
[image: image4.png]JuAs






      [image: image5.png]





     Resource Advisory Committee   



   Pulling Together Initiative

         Mount Baker-Snoqualmie
    National Forest
The views and conclusions contained in this document are those of the authors and should not be interpreted as representing the opinions or policies of the U.S. government or the National Fish and Wildlife Foundation and its funding sources. Mention of trade names or commercial products does not constitute their endorsement by the National Fish and Wildlife Foundation or its funding sources.

Introduction
The Upper Skagit Knotweed program was initiated in 2001 by the Nature Conservancy, and has been controlling knotweed in the Upper Skagit Watershed for the past 18 years. In the 2019 season, the Skagit Fisheries Enhancement Group (SFEG) and our partners within the Skagit Cooperative Weed Management Area (CWMA), or Skagit Knotweed Working Group, completed extensive surveys and treatments of rivers and streams in the Upper Skagit River Watershed. We treated knotweed using a prioritized, top-down, watershed scale approach along these waterways, and monitored a large percentage of previously recorded knotweed patches in the Upper Skagit watershed.  We continued to guide control efforts utilizing the prioritization strategy initially developed in 2009 and updated in 2019.  The update reprioritized some watershed based on the previous decades worth of data. This strategy created a tiered approach based on sub-watersheds. SFEG contracted with the Washington Conservation Corps (WCC) crew and rafting companies to survey, monitor and treat knotweed patches in riparian areas and associated floodplains. In addition SFEG also received on-the-ground assistance in our efforts from several Skagit CWMA partners including:  U.S. Forest Service, Skagit County, Skagit Land Trust and the Sauk-Suiattle Indian Tribe.  

In 2019 SFEG continued its goal of treating knotweed in the floodplains of the Skagit and Sauk Rivers upstream of their confluence in Rockport, while also expanding the project area downstream for the first time. Many of the upland areas have been previously surveyed and proved to be knotweed-free. SFEG makes occasional forays into these previously checked areas to affirm the absence of knotweed, but the majority of resources are directed at riparian areas where knotweed continues to propagate. The Washington Conservation Corps (WCC), under supervision from the Stewardship Coordinator with SFEG, spent 22 days working for the Upper Skagit Knotweed Control Program in 2019. 

The Sauk-Suiattle Tribe is an important CWMA partner that also conducts field treatments of knotweed under the banner of the Upper Skagit Knotweed Control Program. They work along the Sauk River from the Suiattle River downstream to the confluence with the Skagit, as well as in Darrington and the Sauk Prairie community. The Sauk-Suiattle Tribe is based in Darrington and is able to utilize local relationships that SFEG would have to spend time cultivating. The Sauk-Suiattle Tribe has been helping to control knotweed in the project area since 2011. Without the partnership of the Sauk-Suiattle Tribe the Upper Skagit Knotweed Program would not be able to conduct treatment in the entire watershed upstream of Rockport. Their focus on the Lower Sauk River means SFEG can put its resources into the Upper Sauk and Skagit basins.  The Sauk-Suiattle Indian Tribe (SSIT) reports its results separately, and thus this report does not include information on the Lower Sauk River, Sauk Prairie, and Darrington areas. The Sauk-Suiattle Tribe, Skagit County and the US Forest Service have all been instrumental in expanding the Upper Skagit Knotweed Control Program downstream. They have conducted field work, assisted with technological details and provided access to properties.
2019 Summary: In 2019, the Skagit Fisheries Enhancement Group (SFEG) worked with Americorps volunteers from the Washington Conservation Corps to treat knotweed along 36 miles of river shoreline along the Skagit and Sauk Rivers, plus various tributaries, traversing approximately 2,646 acres (4.13mi²) within the 100 year floodplain. Within this area we treated 96 patches of knotweed, comprised of approximately 2,283 individual stems. If aggregated into one spot this conglomerate patch would cover approximately 0.19 acres, but spread out over the whole survey area it amounts to less than 1 knotweed stem per acre. This ratio is almost unheard of along knotweed infested waterways. We also worked with partners from Skagit County, The Sauk-Suiattle Indian Tribe, EarthCorps, the Skagit Land Trust and US Forest Service to begin knotweed treatment downstream from the traditional project area boundaries. Knotweed is much more pervasive in these areas. Treatment will continue in 2020.
The Watershed and Project Area
The Upper Skagit Knotweed Control Project focuses on the Upper Skagit River basin, which is approximately 2,960 square miles.  Since a portion of the watershed is in Canada this makes the effective project area roughly 1,989 square miles, or about the size of Delaware. The main focus areas are the floodplains of the Skagit and Sauk Rivers, their tributaries, plus selected upland areas as necessary.  As the largest drainage in Puget Sound, the Skagit River contributes approximately one third of the total amount of fresh water to Puget Sound.  Much of the Skagit River has been designated as Wild and Scenic by the United States Forest Service because of the pristine nature and ecological significance of the area.  Designations have also been extended to the Sauk, Suiattle, Cascade Rivers, plus Illabot Creek, all tributaries that are within the Upper Skagit Knotweed Control Program.
The Skagit River is the only river in Puget Sound to support all five species of Pacific salmon plus steelhead, cutthroat, rainbow and bull trout, and contains the largest and healthiest wild Chinook and pink salmon runs in the Puget Sound.  Of these species the Skagit River is home to eight runs of ESA listed salmonids: Upper and Lower Skagit and Sauk Chinook, Skagit and Sauk Steelhead and Cascade and Suiattle Chinook. Recovery of ESA-listed Puget Sound Chinook salmon is especially dependent on the Skagit watershed, as one half of the remaining Puget Sound Chinook spawn in the Skagit River and its tributaries, primarily in the upper Skagit watershed, where the Upper Skagit Knotweed Control Program operates. SFEG and other groups are dedicated to preserving the uniqueness and biological diversity of the area which begins with the riparian zone. All these fish runs are one of the reasons the Skagit Watershed is home to one of the largest over-wintering bald eagle populations in the lower forty-eight.
The Skagit Watershed Council (the Lead Entity for Salmon Recovery in the Skagit watershed) defines the floodplains of the Upper Skagit watershed (including the Sauk, Suiattle and Cascade Rivers) as a high priority area for protection and restoration actions in order to recover critical habitat for threatened Chinook salmon in Puget Sound. Specifically, the Council’s 2015 Strategic Approach indicates that most of the project area falls in the Tier 1 area for floodplain protection and restoration, with the remainder (mostly associated with large tributaries such as the  Cascade and Suiattle Rivers) falling in the Tier 2 area.  Threatened species of steelhead and bull trout spawn and rear in the project area as well.  Due to the importance of the floodplain areas, there is a coordinated effort by members of the Skagit Watershed Council to protect these habitats in the Upper Skagit watershed. Invasive plant species have been identified as a threat. In particular, knotweeds (Japanese, Giant, and Bohemian) were singled out above other invasive species as posing a significant threat to the Upper Skagit watershed floodplain system. The Washington Department of Agriculture also recognizes the threat knotweeds pose, and as such it is one of only three weeds to get dedicated funding for control efforts.
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Figure 1 . Upper Skagit Knotweed Program project area.

Watersheds where knotweed control work was performed

Knotweed control (treatment) work was performed in the Upper Skagit watershed, above the confluence of the Skagit and Sauk Rivers, including the Skagit River below the town of Newhalem, the Sauk River below the community of Bedal and other tributaries to these rivers. SFEG also initiated knotweed control in the expanded area between Rockport and Concrete. Focusing on the upper portion of the watershed not only accomplishes the top down approach to control but also works to protect the most valuable salmon spawning habitat, as detailed in the project area description.

When the program began in 2009, The Nature Conservancy (TNC) and the Skagit Cooperative Weed Management Area partners developed a watershed-scale prioritization strategy to help decide where to focus work in the project area.  The result of that planning effort is shown below in Figure 2.  SFEG continued to follow this strategy through the 2018 field season.  The idea behind the strategy is to break down the larger watershed into smaller sub-basins and show (1) knotweed-free areas (Tier 1/green), (2) areas to treat all knotweed and test the theory of eradication (Tier 2/gray), (3) management areas where treatment will only occur along tributaries and floodplains in a top-down approach (Tier 3/red), and (4) areas of the watershed where surveys and work are not yet being completed (Tier 5/purple) (Figure 2).  This project focuses only on areas defined as Tier 1, 2 or 3.  .
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Figure 2. Skagit Watershed prioritization for knotweed treatment.
Since the Upper Skagit Knotweed Control Program began in 2001 work has been exclusively focused on the area of the Skagit River Watershed upstream from Rockport. Knotweed continues to be present is this area, but is greatly diminished. In 2016 SFEG applied for and received a grant from the National Fish and Wildlife Foundation to continue the ongoing knotweed treatment effort, as well as conduct a reconnaissance survey of the river from the end of the current project area (Rockport) downstream to Grandy Creek. In the fall of 2018 SFEG convened interested parties and formed a subcommittee of the Skagit CWMA. This subcommittee was tasked with determining the infestation level of knotweed in the Grandy Creek to Rockport reach of the Skagit River. Various organizations worked collaboratively to compile knotweed survey information. The collected information was then aggregated into a single database and GIS analysis was performed to determine infestation levels. SFEG integrated this newly acquired data into the existing tiered management approach that is already in place for the Upper Skagit Knotweed Control Program. The Skagit CWMA participants approved the changes in spring 2019, and surveys/treatment of knotweed on conservation properties within this area was initiated in 2019.
At the same time, the group discussed reducing the level of effort in the existing project area, given that the program has been so successful at limiting the spread of knotweed. The group decided to alternate years on the Skagit and Sauk Rivers in the previous project area. 2019 was a Sauk year; 2020 efforts will focus on the  Skagit.  At the same time, continued control of the upstream most source patches was also identified as key, and  thus the reach from Bedal Camp to Darrington on the Sauk will still be surveyed annually.
2019 Monitoring Results 

Due to the large extent of the Upper Skagit Knotweed Program project area, making separate monitoring trips subsequent to herbicide treatment is impractical. As a result, surveys, treatments and monitoring are conducted concurrently.  Monitoring of previously identified patches occurs at the same time as surveying and treatment, but the results lag by a year. For example, during the 2019 knotweed year monitoring was conducted to determine effectiveness of patches treated in 2018. If a patch treated the previous year is found to still be alive it is treated again and the monitoring data is updated.
The monitoring results for 2019 (conducted on 2018 treated patches) continued to be positive. Knotweed patches encountered during surveys are typically in isolated areas of the floodplain understory, such as side channels, backwater areas and overflow channels.  The average size of previously treated knotweed patches requiring retreatment in 2019 was 22.6 stems, or 11.5 square meters. New knotweed patches encountered in 2019 averaged 24.7 stems and 4.9 square meters. It’s surprising that in 2019 both old and new knotweed patches averaged about the same number of stems, but old patches were about twice the size as newly discovered patches. (Table 1).

[image: image8.emf]2019 monitoring results (2018 treatment) 2019 2018

number of new knotweed patches found 54 51

new knotweed patches average stems 24.7 18.6

new knotweed patch average size (sq. m) 4.9 7.0

number of old knotweed patches treated 43 85

old knotweed patches average stems 22.6 19.0

old knotweed patch average area (sq. m) 11.5 6.0


Table 1. Comparing knotweed patches requiring treatment in 2019 to knotweed patches requiring treatment in 2018.

Monitoring results for knotweed patches treated in 2018 showed a 78.6% efficacy rate in 2019. Of the 136 knotweed patches treated in 2018, 29 required retreatment when visited in 2019.  This scenario is not uncommon in knotweed treatment. In fact, SFEG has been visiting some knotweed patches that require treatment every year. For example, patch A312 was first treated in 2010 and has required follow-up treatment every year, until it was found dead in 2018, and continued that way in 2019 (Figure 3).


[image: image9]
Figure 3. Patch A312 has required follow-up treatment every year, until it was found dead in 2018, which continued through 2019.
Our data indicate patches that appear to be eradicated in one year may re-sprout on subsequent follow-up visits, revealing that the plant was not actually dead, just dormant.  Such is the case with patch AP790 (Figure 4). It had been treated from 2010 until 2015. The 2016 visit to the site showed no signs of knotweed, but then in 2017 it sent up 6 stems. The 2018 and 2019 visits to the site revealed that once again it had no above ground activity. 

[image: image10]
Figure 4. The continual treatment of patch AP790, including a reincarnation in 2017, with no subsequent above ground growth in 2018 or 2019.
The above scenarios are outliers. Knotweed control is possible, but persistence is the key. Figure 5 shows the number of knotweed patches that continue to require treatment 4 years after the initial herbicide application year.

[image: image11]
Figure 5. The decline of knotweed patches requiring retreatment after year 4.
The 2019 season results are summarized in Table 2. This table has gained a couple of rows since 2016, because SFEG was awarded a grant from the Resource Advisory Committee (RAC) of the Mount Baker-Snoqualmie National Forest that included treatment of invasive weeds in addition to knotweed. This complements the existing knotweed treatment efforts and also helps build morale. In the past the treatment field crew would get disheartened as they would walk past invasive weeds that were not knotweed simply because there was no funding for their treatment. Many of these non-knotweed weeds were just in the early stages of invasion and eradicating a noxious weed while still in its infancy is the most cost effective. Our RAC funds allow us to conduct early treatment and nip these new infestations in the bud. However, in 2019 efforts were again focused solely on knotweed. The RAC funds have been nearly expended and SFEG chose to focus on the Sauk River, which generally has a much lower noxious weed load than the Skagit.
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Total

total patches in database 2,163

total patches treated- knotweed 96

total patches treated- all weeds 96

total patches visited- all weeds 1,247

total area treated (sq. m)- knotweed 755

new patches found- knotweed 53

new patches treated- all weeds 53

new patches total stems- knotweed 1,309

new patches average stems- knotweed 24.7

new patch area treated (total)- knotweed (sq. m) 260.0

new patch average size- knotweed (sq. m) 4.9

new weed patches untreated 0

patches visited 1,247

old patches treated- knotweed 43

old patches treated- all weeds 43

old patches total stems- knotweed 974

old patches average stems- knotweed 22.6

old patches area treated (total) (sq. m)- knotweed 495

old patches average area (sq. m)- knotweed 11.5

old patches confirmed dead- all weeds 158

old patches not found- all weeds 982

old patches washed  away- all weeds 11

old patch alive not treat- all weeds 0

percentage of patches visited 57.7%

Expanded Area

new knotweed patches treated  104

old knotweed patches treated 1

total knotweed stems treated 10,256

total knotweed area treated (sq. m) 443


Table 2. Summary of 2019 knotweed treatments, traditional area and expanded area separated. Expanded treatment area metrics represent only SFEG effort, and are not combined with partner efforts in similar reach.
· In 2019 SFEG was able to visit 1,247 known weed patches. This 57.7% visitation rate is below the desired 80% rate, but still represents are great effort. This visitation rate was expected for a couple of reasons. 
1. As more weed patches are added to the database each year, the goal of 80% visitation to all patches ever identified becomes more and more difficult. One of our tasks before the 2020 treatment season will be to evaluate the data to see if there are weed patches which have been confirmed dead for at least 5 or more years that could be moved out of the “active status”, and visited less frequently. Exploratory calculations estimate that this would remove about 600 knotweed patches from the “active” database
2. As SFEG expands treatment efforts downstream the decision was made within the Skagit CWMA to alternate survey years upstream (Sauk in odds years and Skagit in even years), but to work in the newly expanded reach each year until knotweed infestation levels approach what they are upstream. That means that large chunks of prior surveyed points will not even be attempted to be visited.
· There is a difference between patches designated as “dead” versus “not found.” A “dead” patch means that some previous marker (flagging, dead knotweed canes, etc.) was found where a previously documented patch was located.  A “not found” designation means that the area was surveyed and no knotweed or evidence of past knotweed was found.  The assumption is that the patch is dead, but the only evidence is the lack of knotweed.

· In 2019 we added 53 new weed patches to the database. Nearly all of these patches were along the Sauk River, because that was the upstream reach mandated for control in 2019., There were 3 new knotweed patches found along the Skagit River, but that was due to private landowners contacting SFEG about knotweed. Even thought it was not a ‘Skagit year.’ Landowner participation is important enough that these new knotweed patches were prioritized.
· Total area of aggregated knotweed treated in 2019 was 755 square meters (0.19 acres). This was encountered while surveying 2,646 acres (4.13 square miles).
· Notable is that previously treated knotweed patches were nearly twice as large as newly discovered knotweed patches, while average stem counts varied by less than 2 stems.
In three of the last four years SFEG treated more previously located knotweed patches than newly discovered knotweed patches (Figure 6). This would seem to support a finding that knotweed is spreading less rapidly because we are able to get many infestations before they disperse, and that as a result we may have gotten past the point of critical mass. This reasoning holds up even though the 2019 treatment season was shorter than in years past because of budget constraints. Proportionally, the amount of river surveyed is about the same in a given time. 
Herbicide usage is another metric used to gauge the amount of knotweed treated.  As the amount of knotweed in the system decreases one would expect to see a similar decline in the amount of herbicide applied each year.  As SFEG and our partners begin knotweed treatment in the Middle Skagit reach this metric is expected to increase. Knotweed has never before been treated in this area so patches will be large and plentiful. In 2008 the Upper Skagit Knotweed Control Program switched from treating knotweed with a 5% glyphosate mixture to a 1% imazapyr mixture. We continue to use the 1% imazapyr mixture for current work. Table 3 and Figure 13 show herbicide use and corresponding solid acres treated over the duration of the Upper Skagit Knotweed Project. 
[image: image13.emf]Year Gallons of herbicide mix 

applied

herbicide Acres treated

2002 185 Glyphosate5% 1.9

2003 194 Glyphosate5% 1.9

2004 147 Glyphosate5% 1.5

2005 448 Glyphosate5% 4.5

2006 721 Glyphosate5% 7.2

2007 343 Glyphosate5% 3.4

2008 58 Imazapyr 1% 1.2

2009 180 Imazapyr 1% 3.6

2010 174 Imazapyr 1% 3.5

2011 65 Imazapyr 1% 1.3

2012 54 Imazapyr 1% 1.1

2013 34 Imazapyr 1% 0.6

2014 75 Imazapyr 1% 1.3

2015 42 Imazapyr 1% 0.8

2016 8.2 Imazapyr 1% 0.3

2017 17 Imazapyr 1% 0.4

2018 16.3 Imazapyr 1% 0.2

2019 26.3 Imazapyr 1% 0.2


Table 3 Amount and type of herbicide applied and amount of knotweed treated.
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Figure 6. A graph showing the downward trend in herbicide applied and knotweed treated.

[image: image15]
Figure 7. Knotweed patches treated, old versus new.
For the first seven years that SFEG led this program the total number of knotweed patches treated decreased, and the total number of knotweed stems treated also continued a downward trajectory, albeit with more year to year variability (Figures 7 and 8). Since 2016 this relationship seems to have reached a plateau, with the number of knotweed stems treated closely following the number of knotweed patches treated. 

[image: image16]
Figure 8. Knotweed stems treated in relation to total patches treated.

[image: image17]
Figure 9. Knotweed stems treated.

Knotweed patches by watershed
When thinking about the project area of the Upper Skagit Knotweed Control Program it helps to divide the watershed into three river reaches: the Upper Skagit (above the confluence with the Sauk), the  Sauk River and the Middle Skagit (downstream of the confluence with the  Sauk). It makes sense to think of these three areas as separate entities, because they function differently hydrologically. The Upper Skagit River has fewer geomorphic features (side channels, back waters, oxbows, etc.) and relatively consistent flows, because the three Seattle City Light dams upstream from Newhalem help to flatten out rain events. The Sauk River is unimpeded so flows are flashy, depending on rain intensity. The floodplain also tends to be wider than the Skagit and has many more side channels, back waters, oxbows, sloughs, etc., as well as large expanses of unvegetated gravel bars. The Middle Skagit is a hybrid of the two. There are few off channel features, since the channel is constrained, but flows can be flashy since this is downstream of the confluence with the unimpeded Sauk River. It is also an area where knotweed treatment had not been attempted until SFEG began coordinating efforts in 2019.
Once SFEG made the decision to expand treatment downstream it became clear that there would have to be a reshuffling of priorities. The knotweed treatment window has a specific timeframe, both given physiology of the plant (herbicide is most effective in July, August and September) and crew constraints (Washington Conservation Corps crews generally end in early September). There just isn’t enough time in a season to conduct through surveys in all three watersheds. The decision was made to do treatments in the Upper Skagit and Sauk River watersheds in alternating years, while the Middle Skagit reach would treated every year, since it was new and would require the most effort. Using this strategy the top-down landscape scale approach would continue to be followed, while allowing expansion into previously untreated areas. Focusing entirely on the Middle Skagit reach without continuing control upstream was not an option because the area would continually be re-infested from upstream sources if they were allowed to re-establish. 
7
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Figure 10 Three watersheds and treatments years of Upper Skagit Knotweed Control Program
Survey and Treatment Techniques

Treatment techniques continue to follow integrated pest management (IPM) methods and the most effective methods for killing knotweed as discussed during the annual Skagit CWMA meetings.  Currently, the treatment regimen considered to be most effective for knotweed is a foliar application of 1% imazapyr (aquatic formulation preferred) mixed with 1% Agridex as the adjuvant.  SFEG applies this mixture utilizing 50 ounce hand held pump sprayers, or (rarely) 4 gallon backpack pump sprayers as necessary. Herbicide application took place from July 10th, 2019 through September 5th, 2019. This timeline was chosen because research indicates that herbicide is most effective against knotweed once it has established its spring foliage push and has begun to translocate sugars produced in the leaves down into the roots. Knotweed is much easier to spot in the early spring, since it is one of the first plants to emerge, but research has shown that when herbicide is applied early in the season it stunts growth, but does kill the rhizomes.
Previously documented knotweed patches are located during field surveys by running transects in areas where knotweed is likely to spread; low lying areas in the floodplain prone to flooding, side channels, back-waters, etc. Knotweed patches treated the previous year are navigated to using a hand held GPS unit. SFEG prioritizes these previous year treated points because they are the source of the monitoring data. Old points are still important because they signify past treated knotweed points, but SFEG does not use GPS to navigate to each one of these.  If there is knotweed present it is observed during surveys. GPS location data is supplemented with aerial photos, topographic maps and field notes. Status for previously identified patches is recorded in the field notebook and then updated in the master patch database.  For new patches, a unique patch identifier is assigned and the location is recorded using a Garmin e-trex legend GPS unit. Patch location, status and viability data are collected on a standard Upper Skagit Knotweed Project field form. The patch is flagged with its patch identifier (see figure 11).  Monitoring is conducted by taking photos of each patch treated, with the unique patch ID visible in the frame (Figure 12).  Patches treated the previous year are found, and updated data and photos of patch condition are collected.
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Figure 11. Knotweed patch identifier written on specific knotweed flagging.
For all new patches located the following was documented:

· Patch ID#:  a unique identifier is assigned to each patch (note each new patch is flagged with distinct stripped flagging and unique ID#)
· ID #: first two letter river (Sauk = AP, Skagit = KP) Year (19) and sequential ID number (odd number right side river even number left side river).  Example KP1802, is the second patch of the season found along the left bank of the Skagit River in 2018.
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Figure 12.  Knotweed patch monitoring photo. Whiteboard identifies unique patch identifier and status. Also note blue and white stripped flagging hung to denote knotweed patch. Following aforementioned naming convention patch KP1802 is the second patch of the 2018 seasoned located along the left bank of the Skagit River.
· GPS coordinates
· Patch condition: Number of stems and patch area in meters

· Herbicide use data (Time/date/location/wind/temp/waterbody/applicators/amount applied/ NPDES qualified)
For previously located patches the following was documented:

· Status: alive, dead, not found, washed away

· Patch condition: Number of stems and area in meters

· Herbicide use data (Time/date/location/wind/temp/waterbody/applicators/amount applied/ NPDES qualified)
Acres treated

Due to the small patch size and dispersed nature of weed patches in the Upper Skagit Knotweed Control project area, it is difficult to gauge the total acres of knotweed treated. In watersheds where the weed is more pervasive, there would typically be large areas of knotweed monoculture that would be sprayed and the area of the patch would be measured by delineating a polygon around the site. In 2019 the Upper Skagit Knotweed Control Program surveyed for knotweed in an area of approximately 2,646 acres ( 4.13 mi.²) of floodplain and treated any knotweed found within that area. The most accurate way to estimate total acres treated is to record the patch size (in sq. meters) for each of the 96 patches treated and sum those individual patch areas together.  Using the aforementioned method, SFEG treated an estimated 755 square meters, or roughly 0.19 acres of solid knotweed in 2019. In comparison, an estimated 0.3 solid acres of knotweed were treated in the project area in 2016.

River miles surveyed and treated and area protected
In 2019, SFEG staff, assisted by WCC crews, thoroughly surveyed 2,646 acres within the 100-year floodplain of the Skagit and Sauk Rivers[image: image1.jpg]


. This area included habitats such as side channels, tributaries, back channels, islands and riparian habitats. We also surveyed and treated 36 miles of waterways, including mainstem river miles in the floodplain and tributaries in the floodplain and occasionally into the uplands.
Number of Private Landowners Assisted

The vast majority of the land within the project area is public land. We have agreements to treat knotweed on public lands with all of these agencies, including the U.S. Forest Service, Washington Department of Fish and Wildlife, Washington Department of Natural Resources, National Park Service, Skagit County Parks, The Towns of Darrington and Concrete, plus Seattle City Light.. The Nature Conservancy (TNC) just recently transferred its large holdings in the Upper Skagit to the Skagit Land Trust, with whom SFEG has a knotweed treatment agreement. 

In 2019 the number of private landowners assisted with knotweed control was down from past yearsas a result of our focus on the Sauk River. The majority of the Sauk River falls under the ownership of the US Forest Service. SFEG also worked with the aforementioned agencies/organizations and 9 private landowners, which brings the total number of landowners worked with to 18. This number is expected to rise in 2020 because SFEG is going to begin outreach efforts in the Middle Skagit reach. Nearly all land above ordinary high water in this section or river is privately held. There will be many letters sent and some neighborhood canvasing. 
Partners involved

The Skagit Cooperative Weed Management Area (CWMA) aka Knotweed Working Group includes 19 cooperators. It is coordinated by the SFEG Stewardship Coordinator.

Members

· WA Dept. of Fish and Wildlife

· WA Dept. of Natural Resources
· North Cascades National Park

· Seattle City Light

· Snohomish Co. Weed Board

· Skagit Co. Weed Board

· Whatcom Co. Weed Board

· The Nature Conservancy

· Skagit Fisheries Enhancement Group

· Skagit Land Trust

· Samish Tribe

Partners

· WA Dept. of Agriculture

· U.S. Fish and Wildlife

· Washington Conservation Corps (WCC)
· WSU Extension

· National Fish and Wildlife Foundation

· Upper Skagit Tribe

· Sauk-Suiattle Tribe

· US Forest Service

Plans 2020
In 2018 SFEG began working with partners in the CWMA to begin reconnaissance surveys to document the extent of knotweed infestations from the Sauk confluence downstream to the Town of Concrete, a distance of about 10 river miles. In 2019 SFEG completed the reconnaissance surveys with a group of volunteers from Phillips 66. This intrepid group accompanied SFEG on a rafting trip down the river and used a handheld GPS unit to mark each time a knotweed patch was floated past.  SFEG was recently informed that our NFWF Five Star Urban Waters grant application to support the CWMAs coordinated efforts to survey and treat knotweed in this reach was successful, and thus additional funds will be available for work in this area in 2020.
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Figure 13. Knotweed patches mapped during Phillips 66 survey rating trip.
We also plan on developing a methodology for confirming that individual knotweed patches that have been regularly visited over the past 10-years are in fact dead, and moving them into “inactive status” in the master patch inventory. The Skagit CWMA will play a role in determining what a good interval is between treating knotweed and declaring an area knotweed free.  This reprioritization is intended to guide us in streamlining work in the current project area in order to increase efficiency and free up time for work in the expanded treatment area.

Specific work tasks to be completed include:
· Contact private landowners within that expanded treatment area to begin to build relationships and get participation in the knotweed control program. 
· Continue to update a database of landowners along waterways in the project area. Use this database to send out knotweed outreach letters, brochures and landowner agreements to enter the property to survey for knotweed.
· Apply for grant funding to continue  knotweed treatment in the Upper  Skagit Knotweed control areas as well as the Middle Skagit reach  
· Transfer Skagit CWMA from SFEG to Skagit County
Selected Photos from the Upper Skagit Knotweed Control Program
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Figure 14.  A couple of volunteers from Phillips 66 on a rafting trip to learn about knotweed and assist with mapping in the untreated Middle Skagit Reach.
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Figure 15.  Hanging some blue and white stripped flagging with the knotweed patch ID written on it.  This flagging will help identify this patch in a year, when a crew surveys through this area looking for treated knotweed patches in order to conduct efficacy monitoring.
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Figure 16. Spraying a knotweed patch after a path around the perimeter was weed whacked through blackberries.
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Figure 17. Counting the number of stems of a large knotweed patch before it is sprayed. Stems counts are one metric used to determine how much knotweed is treated over the course of a season. 
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Figure 18.  One thing that makes knotweed so difficult to control is that it can grow in a number of conditions, such as in the understory…
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Figure 19.  …on the forest edge…
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Figure 20.  …and even on exposed gravel bars.
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Figure 21 Because water is one of the main vectors for knotweed spreading much time is spent crossing side channels, sloughs, back waters, etc.  
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Figure 22.  Knotweed canes left on moist soil will develop roots and form a new colony. This is why control of knotweed along waterways is vital.
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Figure 23. Patch AP1356 had 23 stems when it was treated in 2018. When revisited in 2019 it appeared dead and was located by the blue and white stripped flagging hung in a nearby tree and the remnant canes.
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Figure 24.  Many knotweed patches are located near log jams. This is a place where plant fragments settle out when high water recedes.
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Figure 25.  This was a morning glory (Convolvulus arvensis) that was treated in 2018 as part of the Early Detection/Rapid Response protocol. It was found dead in 2019. If infestation can be caught early they can be eliminated much more cheaply and quickly than if they are allowed to grow undisturbed.
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Figure 26.  This picture indicates the importance of the blue and white stripped flagging. This patch had 50 stems when it was treated in 2018. When it was relocated in 2019 the only indicator that knotweed had been treated here was the flagging. 
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Figure 27. Spraying knotweed, while also tying on a flag on a nearby plant so this patch can be located in later years.
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Figure 28.  Developing a plan of attack in a field that has multiple knotweed patches.
Before and After Photos
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Figure 29.  Patch A618C2 had 4 stems treated in 2018.
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Figure 30. Patch A618C2 was dead when located in 2019.
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Figure 31.  Patch A666C had 1 stem treated in 2018.
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Figure 32.  In 2019 Patch A666C was dead.
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Figure 33. Patch AP917 treated in 2018 with 4 stems.
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Figure 34.  Patch AP917 found and dead in 2019.
[image: image43.jpg]



Figure 35.  Patch AP1354 treated in 2018 with 25 stems.
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Figure 36. Patch AP1354 found dead in 2018. Notice canes from previous year still standing.
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Figure 37.  Patch AP1602 had 34 stems treated in 2018.
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Figure 38. Patch AP1602 was dead in 2019.
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Figure 39.  Patch AP1817 first encountered along the water’s edge with 6 stems in 2018.
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Figure 40. When patch AP1817 was located in 2019 it was dead.
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Figure 41. Patch AP1821 had 60 stems when it was first encountered in 2018.
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Figure 42.  Patch AP1821 had 3 stems when visited in 2019. While not dead after initial treatment, a decline from 60 stems to 3 stems in one year is significant.
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