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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 16 years. In the 2017 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 use the prioritization strategy developed in 2009 to guide where work is conducted. 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, Seattle City Light, National Park Service and the Sauk-Suiattle Indian Tribe.  

In 2017 SFEG continued its goal of treating any knotweed in the floodplains of the Skagit and Sauk Rivers upstream of their confluence in Rockport. Many of the upland areas have been previously surveyed and proved to be knotweed free. The Washington Conservation Corps (WCC) under supervision from the Stewardship Coordinator with SFEG spent 37 days working for the Upper Skagit Knotweed Control Program in 2017. 

The Sauk-Suiattle Tribe is an important CWMA partner that also conducts field treatments of knotweed as part 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 area. The employees of the Sauk-Suiattle Tribe have established community relationships in Darrington. The Sauk-Suiattle Tribe has been helping to control knotweed on 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.  All data in this report excludes the Lower Sauk River, Darrington and Sauk Prairie areas since SSIT reports its results separately.
2017 Summary: In 2017, SFEG and the WCC surveyed within the 100-year floodplain along 34.5 mainstem river miles of the Skagit and Sauk Rivers, plus 5.2 miles of various tributaries, traversing approximately 3,269 acres (5.1 mi²) in which 3,087 individual knotweed stems in 137 patches were treated. If gathered in one spot this conglomerate patch would cover 0.36 acres, but spread out over the whole survey area it amounts to less than 1 stem per acre.

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.  The main focus of activities occurs in the Skagit and Sauk River floodplains and selected upland areas as necessary, from the confluence in Rockport upstream to the headwaters (excluding the portions of the Skagit which are in Canada).  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 the Sauk, Suiattle and Cascade Rivers, all tributaries of the Skagit River 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.  The Skagit River is also 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 including 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 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 species were identified as a threat, and 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.
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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.  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.

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 during the 2017 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.  In 2018 SFEG will work with CWMA partners to re-prioritize watersheds, and develop a methodology for eliminating individual knotweed patches from the master inventory. The Skagit CWMA will play a role in determining what a good interval is between treating knotweed and declaring the area knotweed free.

Since the Upper Skagit Knotweed Control Program began in 2001 work has been exclusively focused on the area of the Skagit River Watershed upstream up 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 expanding the program area downstream to Grandy Creek. This would add 21 river miles to the program area, as well as about a half dozen important tributaries, including the Baker River, the source of Sockeye Salmon in the Skagit system. Grandy Creek was chosen as the downstream terminus because knotweed control work has been conducted there in the past, and Skagit County continues to treat knotweed in the watershed. In 2018 SFEG will bring together interested conservation landowners in the area to discuss known weed infestations. That information will be combined with reconnaissance surveys in order to develop a scope of work for this expanded project area. We also hope this will inform a tiered management approach , such has been developed for the Upper Skagit Watershed. SFEG has put out the call for partners interested in leading the treatment effort in this expanded area. So far responses have been tepid, but the grant goes through 2019 so we’re hopeful someone will rise to the challenge.
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Figure 2. Skagit Watershed prioritization for knotweed treatment.

2017 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 (representing last year’s spray effectiveness), and, if those patches are found to be alive, their status is re-evaluated and they are treated again.
The monitoring results for 2017 (conducted on 2016 treated patches) continued to be positive. Knotweed patches encountered in the floodplain are typically in isolated areas of the floodplain understory, such as side channels, backwater areas and overflow channels.  The average size of new knotweed patches treated in 2017 was 30.2 stems, or 15.4 square meters. The average size for knotweed patches treated prior to 2017, but requiring follow-up treatment, was 13.8 stems or 5.2 meters. The 2017 season results are summarized in Table 1. 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 allowed treatment other invasive weeds, in addition to knotweed.

The monitoring results on knotweed patches treated in 2016 showed a 72.6% kill rate.  In short, that means that of the patches treated in 2016, 27.4% needed to be retreated in 2017. Knotweed patches discovered and treated for the first time in 2016 (61 patches) had a 74.5% kill rate, whereas knotweed patches that had been treated prior to 2016, but were found alive in 2016 (44 total live patches) and sprayed had a 68.2% kill rate. Persistence is they key when controlling knotweed. There is one specific knotweed patch that SFEG has sprayed every year since 2010 that continues to sprout annually (Figure 3, 23 & 24).

[image: image4.jpg]90

Patch A312

75

60

45

30

2010 2011 2012 2013 2014 2015 2016 2017

® knotweed stems treated





Figure . 3 Number of stems sprayed in Patch A312 every year since 2010.

A summary of the 2017 weed treatment season is summarized in Table 1 below. A couple of highlights are noted.

[image: image5.png]Snohomish  Skagit Whatcom  Skagit River SaukRiver

2017 Weed Treatment stats Total County _ County County _ Watershed Watershed

total patches in database 208 1um | 70 | 18 ER T
total patches treatec knotweed w s R 2 )
total patches treatec- allweeds wm wm m % = 106
total patches vsited- all weeds 157 104 | ass 115 02 107
total ares trested (sq. m)- knotweed 14585 8800 5415 30 sa0 | ews
new patches found- knotweed n s B o 7 s
new patches treated- all weeds w e ER & &1
new patches total stems- knotweed 20 1 1m0 s 162
new patches average stems- knotweed T w2 m2 w3 o 27 20
new patch area treated (total)- knotweed (sa. m) mmes| emo  wss 0 aso 7075
new patch ave age size- knotweed (sa. m) " sa b5 ®0 o %1 16
new weed patches untreated 2 o 1 1 2 o
old patches visited 1es a4 a3 104 @7 1om
old patches treated-knotweed ) B 6 21 3
old patches treated- all weeds ®a 1. 2 a
old patches totalstems-knotweed s s 255 161 7 s
old patches average stems- knotweed Toms  m7 w1 ms 77 18
old patches area treated (total (sa. m-knotweed | 320 2030 | 920 30 uso a0
old patches average area (sa. m-knotweed T s2 51 51 62 53 55
old patches confirmed deac- all weeds W w w8 a 1
old patches not founc- al weeds 1 4 ma ® = i
old patches washed away- allweeds s 1 2 3 2
old patch alve not treat-all weeds s o 7 1 B o

percentage of patchesvisited 7% wan  e0% mex | 6Lz @T%




Table 1 Summary of 2017 weed treatments, divided up by county and watershed.

· In 2017 SFEG was able to visit 1,577 known weed patches. This 77.7% visitation rate is below the desired 80% rate, but still represents are great effort. 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 during the 2018 planning 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.
· In 2017 there were 124 new weed patches added to the database, 73 of which were new knotweed patches, which means 51 new patches of other weeds were added. 43 of the new weed patches added were Travelers Joy (Clematis vitabla).
· There is a slight 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.

· Total area of knotweed treated in 2017 was 1,458.5 square meters (.36 acres).  In 2016 the total knotweed area treated was 1,297 square meters (.32 acres).  The area treated in 2017 was larger because more larger patches were treated, even though the total area surveyed was less than 2016.
· In 2017 there were no new knotweed patches discovered in the Whatcom County portion of the survey area.

· New knotweed patches discovered in 2017 averaged 30.2 stems and 15.4 square meters. Known knotweed patches treated prior to 2017, but still alive, averaged 13.8 stems and 5.2 square meters.

· Visitation rates in Snohomish County and the Sauk River exceeded expectations. Visitation rates in Skagit County were well below goals, but this was because much of Skagit County is in the lower tier for treatment priority. 

2017 saw the first significant up-tick in the total number of knotweed patches treated since reliable records were first kept in 2010 (Figure 4). This could be due to either:  1) expansion of the survey area into previously unsurveyed locales or 2) Increased experience of the SFEG project manager and crew lead, both of whom are now in their second year of leading the program. Lessons learned in the inaugural year were implemented in the second year to make the program more efficient.
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Figure 4. Number of knotweed patches treated 2010 to 2017
As the total number of knotweed patches treated has decreased the total number of knotweed stems treated has continued a downward trajectory, albeit not as directly (Figure 5).
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Figure 5 Total knotweed stems treated versus total number of patches treated 2010 to 2016.
New knotweed patches discovered along the Skagit River continue to decline. There were no new knotweed patches found in the Upper Skagit Knotweed Control Program area of Whatcom County in 2017. It is great to see declining knotweed populations along the Skagit River. Unfortunately, as knotweed populations have declined clematis populations have become a problem along the same reach of river. In 2017 SFEG was able to treat some of these clematis infestations with funding from the Resource Advisory Committee (RAC) of the Mount Baker-Snoqualmie National Forest. SFEG was fortunate to receive some grant funds for control of knotweed and other noxious weeds in the Wild and Scenic” corridor of the Skagit River. These funds filled a gap in the weed control effort that has existed for years. In the past all funding was specifically knotweed focused, so knotweed was treated at the expense of other, known weeds. This RAC grant allowed treatment of clematis and other known problem weeds, as well as knotweed. Figure 6 shows the distribution of knotweed and clematis treated along the Skagit River in 2017. Figure 7 shows weeds treated along the Sauk River in 2017. In the Sauk there is no clematis and nearly all weeds treated (except for a couple of morning glory and creeping Saint John’s Wort) were knotweed. Knotweed continues to be a problem in the Upper Sauk below Bedal and on the Sauk River below Darrington.
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Figure 6. This map displays the GIS/GPS data used to record and track weed patch data, and visually depicts where weed patches were treated in 2017 along the Skagit River.  Note the low number of knotweed patches treated in the upper watershed, but the large presence of clematis patches treated.
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Figure 7 Weed patches treated along the Sauk River in 2017. Note the large number of old and new knotweed patches treated, and the few number of other weed patches treated. The upper reaches of the Sauk River are in near pristine condition, except for scattered knotweed patches and a few other weed patches.

Survey and Treatment Techniques

Treatment techniques continued to follow integrated pest management (IPM) methods and the most effective methods for killing knotweed as discussed during the 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 applied this mixture utilizing 50 ounce hand held pump sprayers, or (rarely) 4 gallon backpack pump sprayers as necessary. Herbicide application took place from July 5th, 2017 through September 15th, 2017. This timeline was chosen because research has indicated that herbicide is most effective against knotweed once it has established it’s spring foliage push and has begun to translocate sugars produced in the leaves down into the roots.

Previously documented knotweed patches were relocated during field survey transects by navigating to the patch using GPS coordinates recorded in previous years.  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. A written description of the specific patch location and surroundings is also recorded and the patch is flagged with its patch identifier.  Monitoring is conducted by taking photos of each patch treated, with the unique patch ID visible in the frame, as well as patches treated the previous year. This documents before and after treatments.

For all new patches found 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 (17) and unique ID odd number right side river even number left side river.  Example AP1701, Sauk River patch found in 2017 on the right side of the river.

Location description: helps to find patch in future years by mentioning distinct nearby features.
Patch condition: Number of stems and patch area in meters

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

Status: alive, dead, not found, washed away

Location Description: if things have changed since it was last recorded.

Patch condition: Number of stems and area in meters

Herbicide use data: (Time/date/location/wind/temp/waterbody/applicators/amount applied)
[image: image10.jpg]



Figure 8. An example of a field book page showing the data collected for each knotweed patch.
Acres treated

Due to the small patch size and dispersed nature of weed patched 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.  The Upper Skagit Knotweed Control Program surveys for knotweed in an area of approximately 3,269 acres (5.1mi.²) of floodplain and treats 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 137 patches treated and sum those individual patch areas together.  Using the aforementioned method, SFEG treated an estimated 1,458.5 square meters, or roughly 0.36 acres of solid knotweed in 2017. In comparison, an estimated 0.3 solid acres of knotweed were treated in the project area in 2016.

Herbicide usage is the second 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.  While the downward trend didn’t continue in 2017, the relationship between the amount of herbicide applied and acres of knotweed treated continued. In 2008 the Upper Skagit Knotweed Control Program switched from treating knotweed with a 5% glyphosate mixture to a 1% imazapyr mixture. The table below shows herbicide use and corresponding solid acres treated over the duration of the Upper Skagit Knotweed Project. 

[image: image11.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% 0.36


Table 2.  Amount and type of herbicide applied and the amount of knotweed treated.
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Figure 09.  A graph showing the downward trend in herbicide applied and knotweed area treated
River miles surveyed and treated and area protected
In 2017, SFEG staff assisted by WCC crews thoroughly surveyed 3,269 acres within the 100-year floodplain of the Skagit and Sauk Rivers. This area included side channels, tributaries, back channels, islands and riparian habitats. We also surveyed and treated 34.5 mainstem river miles within the floodplain and 5.2 miles along tributary streams, within the floodplain and sometimes into the upland areas.

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 Town of Darrington and Seattle City Light.   The Nature Conservancy (TNC) also holds a large amount of property in the project area and SFEG has an agreement to treat knotweed on TNC property as well.  

SFEG has prioritized working within the floodplain area and therefore with all landowners in this area.  When SFEG began the project in 2010 we did extensive outreach with landowners in priority areas and that had previously worked with TNC.  As of 2015, SFEG has working relationships with 44 landowners. In 2016 we treated knotweed on the property of 15 different owners.  These ran the gamut from Federal Agencies to private landowners to local municipalities to utilities to Indian tribes. In 2017 an effort was made to conduct outreach to private landowners on tributary streams within the project area. SFEG mailed out 103 letters to private landowners. In 2017, 21 new landowners granted SFEG permission to survey for knotweed on their property. The response was especially hearty from the landowners in the Diobsud Creek watershed. With their permission SFEG was able to survey 2.1 miles of Diobsud Creek and confirm that it was knotweed free upstream of Highway 20. This confirmation means that SFEG will not have to survey that area for a number of upcoming years and that the Diobsud Creek subwatershed can be reassigned a Tier 1 “Clean Zone.” In 2017 SFEG worked with a total of 36 landowners.
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 for next year
· Delve further into the knotweed data and update the prioritization maps as applicable
· Initiate a discussion at the next CWMA meeting about how long a specific knotweed patch can be monitored annually without signs of resprouting before it can be confidently removed from the database of known knotweed patches
· Create 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.
· Compile data from conservation landowners in the “Middle Skagit Recon area collected by CWMA partners in 2017.  Complete recon surveys of remaining areas, and classify middle Skagit subwatersheds to support development of a “Middle Skagit Knotweed Control Program”.
Outreach

The Upper Skagit Knotweed Control Program had a table at SFEG’s Earth Day event at Howard Miller Steelhead Park on April 22nd, 2017.  Roughly 100 people attended the event and most stopped by to grab promotional materials.

In the spring of 2017 SFEG mailed out 103 letters to private landowners along tributary streams in the Skagit and Sauk River Watersheds. To date SFEG has received 21 confirmations. The letters included an introductory letter, a knotweed brochure and landowner agreements to allow SFEG staff and agents onto their property to survey for knotweed. If knotweed was encountered further permissions were sought, these acknowledging that herbicide was being used to control knotweed on the property.
Selected Photos from the Upper Skagit Knotweed Control Program

[image: image13.jpg]



Figure 10, Crossing water is a common occurrence during knotweed season. Sometimes it is the only way to get to islands, cross side channels or survey back channels.
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Figure 11.  Bagging knotweed plants that were dug out, because the landowner prefers that herbicide not be used on their property. When herbicide is not used, surveys should be conducted for many consecutive years.
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Figure 12.  A new knotweed patch found in the headwaters of a small tributary stream. Treating these types of patches is important to prevent the spreading of plant material downstream, when it can re-root and form a new knotweed patch.
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Figure 13. Checking the patch ID of a knotweed flag found from a previous year while conducting a survey.
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Figure 14. Log jams are important and sometimes hazardous places to survey for knotweed. When the water recedes after high water events knotweed pieces settle out in places where the water velocity slows down. A log jam is one of those places.
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Figure 15. Happy to be spraying a large knotweed patch.
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Figure 16. To minimize risk of herbicide spills into the environment all mixing is done on a chemical spill pad away from the water and all chemicals are stored in a waterproof bag. The trash bag liner is a secondary line of defense.
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Figure 17. When surveying for knotweed the crew tries to keep as evenly spaced a line as the terrain allows, while maintaining visual or verbal contact.
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Figure 18. The cut-and-paint can be a quick and effective method of control for clematis patches.
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Figure 19.  Writing the unique patch identifier on a flag. The Upper Skagit Knotweed Control Program only uses blue and white stripped flagging, because the consistency helps identify the flagging as specific to the knotweed program.
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Figure 20. Patch AFMTN3 was sprayed in 2016. No evidence of life was found in 2017. This patch was important because it was right along the edge of the water and a high water event could have transplanted knotweed parts downstream to re-root and form new colonies.
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Figure 21. Patch A312 photographed in 2016. This patch has been treated annually since 2010. Every year it sprouts at least a couple of stems. See Figure 3 for stems sprayed each year.
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Figure 22. Patch A312 photographed in 2017.
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Figure 23. Patch AP790 and number of stems sprayed each year, since 2010.
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Figure 24. Patch AP790 photographed in 2016, presumed dead, no live stems.
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Figure 25. Patch AP790 photographed in 2017, 6 stems sprayed
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Figure 26. Patch AP1309, 33 stems in 2013.
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Figure 27. Patch AP1309, 1 stem in 2014.
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Figure 28.  Patch AP1309, 3 stems in 2015.
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Figure 29.  Patch AP1309, 9 stems in 2016.
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Figure 30 . Patch AP1309, 0 stems in 2017.
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Figure 31. Patch AP1566, 1 stem treated in 2016.
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Figure 32.  Patch AP1566,0 stems found in 2017.
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Figure 33.  Patch AP1606, 27 stems treated in 2016.
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Figure 34.  Patch AP1606, 0 live stems found in 2017.
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Figure 35. Patch AP1619, 2 stems sprayed in 2016.
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Figure 36.  Patch AP1619, 0 stems found in 2017.
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Figure 37.  Patch CP1604, 9 stems treated in 2016.
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Figure 39.  Patch CP1604, 0 live stems found in 2017.

Note flag being hung in 2016





Note flag hung in 2016
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