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Joint Base Lewis-McChord is a key military installation and the most important conservation area in 
the Puget Trough region.  The Nature Conservancy and Center for Natural Lands Management strive 
to assist Joint Base Lewis-McChord in the conservation of its natural resources within the framework 
of Lewis-McChord’s military training mandate.  Joint Base Lewis-McChord and its conservation 
partners have shared interests because: 
 
• Healthy natural ecosystems are essential for realistic and sustainable training lands. 
• Rare species recovery throughout the region reduces the burden of recovery on any single 
landowner or site. 
• Pest plants harm natural areas and reduce their suitability for military training
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Overview 
Report Context 
The open structure of prairie and oak woodland habitats is highly desirable for military training and 
essential to many rare species. These habitats are currently threatened by invasive trees, shrubs and 
weeds that can quickly degrade large areas into dense woodlands and brush patches with reduced 
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visibility and native diversity.  It is realistic to pursue a vision of prairie and oak ecosystem management 
that supports sustainable military training and conservation values simultaneously.   
 
 Joint Base Lewis-McChord (JBLM) has developed a number of valuable plans to guide conservation 
actions, including the Joint Base Lewis-McChord Fish and Wildlife Plan, The Integrated Natural Resources 
Management Plan, Endangered Species Management plans, the Pest Management Plan, the Installation 
Sustainability Program and the prairie and oak management plans. Such plans demonstrate JBLM’s 
commitment to conservation on its training lands and throughout the region.  These plans share 
common goals with ecoregional planning efforts, which identify prairie and oak habitats as critical 
conservation targets. 
 
Robust native ecosystems are more resilient to the impacts of training and better able to support rare 
species.  Degraded oak and prairie habitats can be restored and maintained to provide the open habitat 
structure that is beneficial to training and conservation.  High quality natural areas that are used for 
compatible types of training can be managed to provide maximum conservation benefit.  It is also 
important that critical natural processes, such as fire, be in place to help maintain desired habitat 
composition and structure.    
 
Invasion by pest plants is one of the most significant threats to JBLM’s training lands.  These pest plants 
degrade training areas, displace native plant and animal communities, and dramatically modify existing 
habitats.  Once established, many of these invasives can be nearly impossible to eradicate using practical 
control measures.  Known noxious weed infestations must be persistently and effectively controlled in 
training areas.  New infestations need to be discovered and controlled before they degrade training 
lands and become unmanageable.   
 

Report Summary 
This report is intended to document actions taken in 2014 to control invading plants which: 

• Are non-native 
• Pose a risk to native prairie habitats.  
• Are not pervasive across JBLM (e.g. not scot’s broom or Agrostis sp) 
• May be established in some prairies but are absent from others (e.g. Potentilla recta) 

 
In 2014 pest plants were surveyed and treated on over 2,600 acres. Over 17,000 data points were 
collected representing one to several dozen plants treated. This funding was nearly double a typical 
year. This means we had more time and effort to dedicate to surveys and treatment on JBLM. Increased 
survey effort led to 2500 new detections that are >100m from the nearest 2013 detection. Response to 
treatments varied by species. For example, leafy spurge was well controlled by application of 
Perspective, but tall oat grass often resprouts after treatment with Fusilade.  Lessons from the 2014 
field season and recommendations for future actions are given below. 
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Project Background 
One of the most significant threats to habitats on JBLM comes by way of invasion of exotic pest plants.  
These pest plants degrade training areas, displace native plant and animal communities, and modify 
existing habitats across the base.  Additionally, it is a top priority to contain these infestations so that 
nearby land owners and natural areas are not impacted.  Once established, many of these species can 
be nearly impossible to eradicate. 
 
There are numerous pest plants that occur on JBLM. Scot’s broom is a well-known regional pest that has 
negatively impacted most training areas across the base.  Other species such as the knapweeds and 
sulfur cinquefoil are currently found in much more limited distributions across the base but have the 
potential to seriously degrade habitat and training land function.  Tall oatgrass is an invasive grass that 
changes the physical structure of prairies and woodlands and also outcompetes native reducing habitat 
quality for imperiled prairie species.  For this reason, tall oatgrass has become a priority for control in 
natural areas across the region in recent years. 
 
CNLM and previously The Nature Conservancy (TNC) has assisted JBLM Fish and Wildlife with noxious 
weed control in high quality habitat since 2001. In this time weed budgets have fluctuated and priorities 
for treatment have changed. Success has been documented with some species such as blueweed and 
mouse eared hawkweed in Lower Weir Prairie. Integrated Training Area Management (under Range 
Control) has also surveyed and documented several weed species since 1998. The JBLM Pest Shop has 
also conducted weed treatment in prairie areas historically, notably the leafy spurge population in 
Marion Prairie. 
 
Funding levels for the 2014 weed treatment season were double a typical year.  Recognizing this as an 
anomaly, our goal was to identify and carry out actions that would benefit our weed management for 
years into the future. Therefor increased funding was utilized to conduct extensive weed surveys. This 
year we surveyed 2,687 acres, which is more than double the 1,268 acres surveyed in 2013. Many new 
populations were detected while they were still small, but there were also several large, old infestations 
detected.  A population is much easier to control if detected within the first few years before it has 
spread and built up a seed bank. Newly detected, large infestations that we treated will have greatly 
reduced seed set in coming years, slowing the overall spread of the species. Beyond surveying for new 
weed locations, increased funding allowed us to conduct more intensive follow-up treatments than in 
typical years. This should lead to fewer individuals in these areas for these next few years, reducing 
person-hours spent surveying and treating those sites.  

 

2014 Target Noxious Weeds  
Weeds were targeted for control based on their population status and their potential risk to native 
prairie habitats. Counties also classify weeds based on their perceived threat (Table 1). Control is 
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mandated or recommended by the county depending on a species classification (Table 2). Not all county 
noxious weeds were targets for control. 
 
Tall Oat Grass (Arrhenatherum elatius) 
The first mention of tall oat grass in annual TNC Weed reports to JBLM is from 2005. Tall oat grass has 
the ability to quickly invade, change the structure of prairie and woodland habitats, and outcompete 
native plants.  It is a problem for prairie conservation across the South Puget South Ecoregion. It 
increases the height of available fine fuels and can dramatically increase fire intensity during the dry 
summer months.  
 
 
 

Table 1. Target weeds and classifications. 

Species Control Implementation 
Document 

Pierce County 
Classification 

Thurston County 
Classification 

Tall oat grass Upland Noxious Weed Not listed Not listed 
Meadow knapweed Upland Noxious Weed Class B Class B 
Spotted knapweed Upland Noxious Weed Class B Class B 
Diffuse knapweed Upland Noxious Weed Class B Class B 
Blueweed Upland Noxious Weed Class B Class B 
Leafy Spurge Upland Noxious Weed Class B Class B 
Mouse-eared 
hawkweed 

Upland Noxious Weed Class B Class B 

Sulfur Cinquefoil Upland Noxious Weed Class B Class B 
Tansy Ragwort Not Controlled Class B Class B 
Butterfly Bush Nisqually River Strategy Class B Class B 
Flowering Rush Muck Creek Strategy Class A Class A 
Purple Loosestrife Muck Creek Strategy Class B Class B 
Yellow Flag Iris Muck Creek Strategy Class C Class C 
Common Teasel Upland Noxious Weed Class C Class C 
Laurel spurge Upland Noxious Weed Class B Class B 
Reed Canary Grass Muck Creek Strategy Not listed Class C 
Other upland weeds Prairie Management Strategies1 NA NA 

1Prairie Management Strategies are currently under development. 
 
Table 2. Noxious weed classifications 

Weed Classification Washington State Goal 
Class A Complete eradication, landowners are required to 

prevent seeding and can be held financially 
responsible for cost of treatment by county. 

Class B Containment and eventual eradication. 
Class C Control is recommended. 
Whatcom County Noxious Weeds, 2007. 
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Tall oat grass has invaded JBLM prairies to the point where we treat only targeted high-priority 
populations of oatgrass. Treatments have been ongoing for several years in the Rainier Training Area 
(RTA), TA 7S, and TA 15 in the “Muck Creek Triangle”. The RTA has relatively little tall oatgrass, and the 
goal is to keep it from becoming widely established there. Tall oat grass is controlled at TA 7S and TA 15 
because they are very high quality prairies that are targeted for release of the Federally listed Taylor’s 
Checkerspot butterfly. Oat grass has also been controlled by Range Control by aerial application of 
Fusilade and glyphosate in the vicinity of Range 76. This application appeared very effective at control of 
oatgrass (personal observation spring 2012). 
 
Historically, 1.5 % Poast was used to control oat grass on Fort Lewis. Research conducted by TNC staff 
Casey Dennehy and Cliff Chapman indicated that 0.75% Fusilade provided more effective control of tall 
oat grass than Poast (Dennehy et al 2011). However field experience across several sites indicates 
imperfect control by Fusilade. Treated plants initially turn chlorotic but commonly resprout and flower.  
This year we tried “surgically” spraying Glyphosate, a non-specific herbicide, onto small patches of Tall 
oat grass (Appendix H). The Tall oat grass plants were in close proximity to native forbs and grasses so it 
was necessary to conduct this treatment in a detailed manner. Follow-up surveys of the glyphosate 
treatment showed successful kill on the Tall oat grass while the natives still thrived nearby (Figure 1).  
 
 
Knapweed (Centaurea spp) 
JBLM has several species of knapweed. All are prolific 
seeders and are commonly found in disturbed sites. 
Knapweed is a major pest in eastern Washington. Its 
distribution on JBLM is limited and mostly near 
roadways and disturbed areas. All three species are 
first mentioned in the 2002 TNC Weed Map produced 
for JBLM. Continued surveys and treatment will be 
necessary to maintain control and prevent it becoming 
an established pest on JBLM. Glyphosate controls first 
year rosettes and pre-flowering plants effectively.  
Once flowering starts Garlon 3A and Milestone provides good control. The nomenclature for knapweed 
species changes often; for the most recent scientific names reference USDA Plants Database.  
 
Meadow knapweed (Centaurea pratensis) occurs at the TA 14 pipeline, TA 4 Rumble Hill, and along the 
Nisqually River (Nisqually Annual report). This subspecies is the least common species, however it is the 
most important one to stay on top of as far as surveying and treatment, as it is the most invasive of the 
three species.  
 
Spotted knapweed (Centaurea maculosa) occurs at TA 6, TA 14, Pacemaker, TA 15 and TA 7S gravel pit 
and 7N. Spotted knapweed is the most common knapweed in Prairie training areas. This is the second 
most common species on base.  
 

Figure 1. Treated tall oat grass among thriving natives.  
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Diffuse knapweed (Centaurea diffusa) occurs at TA 4 Rumble Hill, TA 12 Col Eagle, and McChord Airfield. 
This knapweed was the highest priority for treatment in 2014. This subspecies of knapweed is the most 
common on base. The TA 12 Col Eagle population was not treated in 2013 because of access issues. 
Access wasn’t a problem in 2014 and a thorough survey was conducted. Several dozen plants were 
located and treated. 
 
CNLM staff took the lead in treating knapweed in the 2014 field season. There is a large population at 
McChord Field which was the priority this year. It was also especially important to treat knapweed at 
TA12, as it was not treated there in the 2013 season. There are other populations at TA15, TA14, TA 6 
and adjacent parts of the AIA, and Scouts Out that were all treated this year.  
 
CNLM staff explored the efficacy of Milestone as a pre-emergent herbicide for knapweed control at 
McCord. This was investigated because streaked horned lark has been federally listed and it is 
questionable whether we will be allowed to treat knapweed during the growing season when larks area 
also nesting on the airfield. To find a treatment method that minimizes the risk to the birds CNLM staff 
assessed the effectiveness of pre-emergent treatment of spotted knapweed with Milestone (0.75%). 
Ensuing data showed that pre-emergent treatments preformed in the fall, spring, and combined fall-
spring resulted in 100% mortality of the knapweed within the experimental plots. This treatment 
method should be utilized in the future as long as streaked horned larks and knapweed are both existing 
at McChord Airfield.  
 
Blueweed (Echium vulgare) 
Blueweed is a biennial that grows up to 3 feet tall and produces blue flowers in the  summer. It was first 
reported in 2002, and occurred at the 7S gravel pit at that time. More recently, it occurs in one small 
population in TA 13 and one at Range 76. It is not known to occur elsewhere in Pierce County (WSDA 
website), and is a statewide Class B noxious weed. Class B noxious weeds are targeted for containment 
in the counties where they do occur. CNLM and JBLM FW staff have treated blueweed at the TA 13 
location for at least 4 years and are making progress towards eradication.  Only one flowering plant was 
detected in 2013. Garlon 3a and Milestone provide good control. No flowering plants were found in 
2014, though an old flowering stock was detected at Range 76.  
 
Leafy Spurge (Euphorbia esula) 
Leafy spurge is a perennial that produces toxic white latex that can cause skin irritation. It produces 
copious seed which can remain viable in the soil for several years. It is notoriously difficult to control in 
part because it has a very deep root system which often does not completely absorb systemic herbicides 
and has vast nutrient stores that allow it to recover from control attempts (Colorado State University 
2010). This plant will require a persistent, concerted effort to control.  
 
The first mention of Leafy Spurge in annual TNC reports is from 2002 at Range 93. The Report indicates 
that it had been known at that location for “several years”. It still occurs at this location and adjacent 
areas of TA 18, and at one location in the AIA near MP 13. Krenite was the first herbicide used for leafy 
spurge control. Currently Perspective is the herbicide of choice for leafy spurge, although Milestone and 
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Garlon 3a are also used for some treatment applications. The AIA population was treated in 2011 with 
Perspective. Access was restricted for two years, and when we re-entered the site in 2013 spurge 
populations were still markedly reduced. Multi-year control is one benefit of control with Perspective. 
 
Consistent survey and treatment have been effective at reducing the extent of the Marion Prairie 
population (Figure xx). A cost-effective sequence of total area survey and known-population treatments 
has led to this reduction. 
 
A more thorough survey was conducted in Range 92 and 93 in 2013. Only one large population was 
detected near the road between Range 92 and 93. This population will require years of follow-up 
making it imperative that we submit and receive access to the SIA in May and June.  
 
Mouse-eared hawkweed (Hieracium pilosella) 
Mouse-eared hawkweed is a perennial member of the Aster family. It is a tiny, prostrate plant with 
flowers commonly less than 6 inches above the ground. Within a few years it forms monotypic mats 
excluding native prairie plants. Surveying and treating new germinants of this plant over hundreds of 
acres is like searching for a needle in a haystack especially as there are many other plants with yellow 
flowers that flower at the same time.  
 
The first mention of mouse eared hawkweed on JBLM is in the 1998 ITAM Final Report It was identified 
at TA 12 and a site in the AIA. It still occurs at those locations as well as a very large population in TA 6, 
though TA 12 and south central AIA population estimates are greatly reduced since 1998. Historically 
Curtail and Stinger herbicides were used to treat hawkweed. Transline was also used. Currently 
Milestone and Garlon 3a are used for hawkweed control with good results. It is probably good to 
continue using both herbicides on all populations to guard against selection for tolerance to either 
pesticide. Early in the 2014 season we did a trial using squeeze bottles of 2% Maddog (a.i. glyphosate) to 
treat hawkweed. Plants initially turned chlorotic but continued to grow. We concluded the glyphosate 
treatments were ineffective.  
 
The year we switched from using backpack sprayers to handheld squeeze bottles for herbicide 
treatments of mouse-eared hawkweed. There are two main benefits to the handheld squeeze bottle 
technique. Firstly, it eliminates the physical strain of wearing a heavy backpack sprayed while slowly 
surveying for the diminutive plant. Secondly, the surveyor is forced to get closer to the plants if they are 
just holding a small bottle of herbicide, theoretically detecting more plants. We will continue using this 
method in order to detect and treat the more plants with less physical stress.  
 
An important lesson for hawkweed control was reiterated this year.  Plants which are in flower will 
produce seeds after they are sprayed with either Garlon 3a or Milestone. Previously the strategy has 
been to treat plants before they flower. However it is much easier to find these diminutive plants when 
they are flowering.  To prevent the plants from going to seed we removed the flower heads of each 
plant before spraying them. This method should be continued in following years to prevent seed set. 
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Several new large infestations were located at TA 12 and the northern part of the TA 6 prairie along East 
Gate Road (Appendix B). Locating these populations highlights the importance of surveying unknown 
areas. Some of these populations have likely gone undetected for over 5 years given their development. 
Monotypic mats had grown covering nearly a square meter in some cases (Figure xx). These undetected, 
untreated populations produce seed which can be carried by wind, animals, or vehicles. This spread and 
establishment ensures many more years of weed treatment. 

 
In fact several successive years of 
treatment have nearly eradicated 
mouse-eared hawkweed from Lower 
Weir prairie. In the 2011 and 2012 
seasons no hawkweed had been found 
at that location despite repeated 
surveys. Last  year CNLM staff located 
several small germinants at the Lower 
Weir location. A thorough survey with 
a contractor crew of the surrounding 
area at Lower Weir located a few 
germinants in 2014 as well. This 
anecdote underscores the importance 
of monitoring weed sites long after 
the plants have apparently 

disappeared. 
 
 
 
 
Sulfur Cinquefoil (Potentilla recta) 
Sulfur cinquefoil is a perennial herb which is a prolific seed producer. It seems to prefer slightly moister 
microclimates and readily invades undisturbed prairie. Left untreated it can form nearly monotypic 
stands within a few years, excluding native prairie plants.  
 
The first reference to sulfur cinquefoil on JBLM occurs in 1998 ITAM Final Report. At the time it was 
known to occur along Muck Creek (presumably at Coyote Bridge) and at Range 81. The JBLM pest shop 
had agreed to treat these populations in 2002. Sulfur cinquefoil still occurs in large numbers at these 
locations, and there are additional large populations today. 
 

Figure 2. Newly detected dense mat of hawkweed in TA6. 
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The largest populations of sulfur cinquefoil occur in TA 14, 
13 and 6, MP 13, and R79. Smaller populations are scattered 
across most of the rest of the base including TA 18, 15, 12, 
9, 6, 5, 4, and R 53. Cinquefoil also occurs at Johnson prairie, 
where the highest priority is given to eradication. More 
extensive surveys in 2014 located several new, or more 
extensive populations. One new area is the Anzio drop zone 
in TA 13, which was actually reported to us from the RTLA 
crew. A second infestation is at Range 79, it is the densest 
observed in recent years (FIGURE xx).  The infestation is 
worst near the boundary of an area which is restricted entry 
because of high UXO hazard. Finally, given the small size of 
the widely scattered cinquefoil populations it is likely that 
this plant is readily dispersed by vehicles travelling across 
prairies and along roadsides. 
 
Sulfur cinquefoil is targeted for control everywhere it occurs 
on JBLM. However its bolts and flowers throughout the 
period of early May through late July. This necessitates 

three or more follow-up visits to reliably prevent flowering. This level of effort is only achieved at high 
priority locations such as Johnson Prairie.  
 
Sulfur cinquefoil is typically controlled by Milestone or Garlon 3a. Field observations indicate that the 
two broadleaf-specific herbicides are equally effective, though Garlon 3a causes the plant to senesce 
more quickly. Quick burn-down may be desirable if plants are being treated in full flower when they 
have the potential to set seed despite herbicide treatment.  It is probably good to continue using both 
herbicides on all populations to guard against selection for tolerance to either pesticide.  
 
With over 30,000 individuals treated this year this species is a major concern. There are several 
extensive infestations in TA 14 and 6. We used Milestone to control sulfur cinquefoil with satisfactory 
results. Continued use of contractor crews for spraying large areas will be necessary to control this 
plant. Broadcast application of a non-selective herbicide for control of this species is tempting. However 
sulfur cinquefoil commonly occurs in areas of high quality prairie. These areas require spot-spraying of 
weeds so that native plants are protected. Broadcast application of a non-selective herbicide will kill the 
target plants and natives creating a disturbance which other invasive plants are likely to exploit. 
 
Tansy Ragwort  (Senecio jacobaea)  
Tansy ragwort is a biennial forb. The first year is spent in the rosette stage with large, ruffled basal 
leaves. During the second year one or two flowering stems appear and the plant becomes much easier 
to detect. Tansy ragwort is often found along roadsides, leading to the easy dispersal of seed. Tansy has 
occurred and been treated on JBLM for at least 3 decades. It occurs widely across all habitat, and is 

Figure xx. Spray contractor treating 
dense sulfur cinquefoil infestation at 
Range 79. 
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especially prevalent in disturbed areas such as roadsides. It does not aggressively invade undistrubed 
prairie, grassland, or woodland habitats. 
 

Non-target invasive plants 
Many other non-native plants occur on JBLM. Several have been treated in the past, and some are 
plants that we think may pose issues in the future. Some such as Agrostis are so established and 
pervasive that we do not attempt control except in very targeted areas. Others such as Scotch broom 
are the focus of major management strategies such as prescribed fire. We continue to informally 
monitor several forb species such as, poison hemlock, cheatgrass, and knotweed. Should we determine 
that these plants pose a significant risk to wildlife habitat we will be well positioned to implement 
management strategies. 

New Weeds, Emerging Threats 
Cheatgrass (Bromus tectorum) 
Cheatgrass was observed by a CNLM field tech (Bill Grantham) at Range 93 while surveying for leafy 
spurge (Appendix C) in 2013. Cheatgrass is a non-native annual grass that is pervasive in dry grassland 
habitats of the western US. However, it is not common in western Washington prairies. In cold semi-arid 
environments, such as the intermountain west, cheatgrass is able to break dormancy earlier than native 
grasses. It then has access to available soil moisture before native plants, thereby gaining a competitive 
advantage. This is likely not an advantage in the climate of western Washington. However, frequent 
disturbance encourages expansion of cheatgrass populations. The frequent fire regimes and mowing of 
the impact areas may favor the establishment and spread of cheatgrass. The occurrence of cheatgrass 
was immediately brought to the attention of JBLM FW staff who determined that it does not determine 
a significant threat to JBLM prairies but is worth monitoring.  
 
Recommended actions: 

1. Monitor Range 93 location every other year to determine if cheatgrass is spreading. 
This means surveying during the upcoming 2015 season. 

 
Daphne Laurel (Daphne laureola) 
Daphne Laurel was observed at TA 7s during the winter of 2012-2014 (Appendix  C). It was treated 
several times in the 2013 weed season. It is an evergreen shrub that can grow to 6 feet tall, it is a Class B 
weed in Pierce County. As such landowners are required to prevent seeding of this species. The Garry 
Oak Ecosystem Recovery Team has identified Daphne Laurel as very problematic in Garry oak ecosytems 
in British Columbia. It is also very invasive in oak woodlands in the Willamette Valley of Oregon. It 
thrives in full to partial shade, so it is not found on our open prairies, but it could be a threat to our oak 
woodlands and prairie edges. It is primarily spread by birds and rodents eating the berries and spreading 
the seed, although it can also spread vegetatively. Once it is established it is very difficult to eradicate. 
(King County Noxious Weeds, 2013).  
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If JBLM prioritizes survey for this weed now we can likely stop it from becoming problematic in oak 
woodlands and prairies of our region. 
 
Recommended actions:  

1. Survey 50 acres surrounding the known location to identify other populations. 
2. Revisit and treat known population at least 3 times from January- March 2015. Spot  
3. application of 2% triclopyr should provide adequate control. 
4. Survey roads throughout North Fort, Logisitics Center, TA 7N, 7S, 8, 11 and I5 corridor. 

 
 
Teasel (Dipsacus fullonum) 
Teasel was first observed in 2010 near Muck Creek in 
TA 13. It is a tall (to 10 ft) biennial or perennial plant 
that dies after it produces seed. Teasel is a Class C 
Noxious weed in Pierce County. It is not required to 
be controlled. We currently know of three 
populations on JBLM, two in TA 13 along Muck Creek 
(Appendix C), and one at the south end of TA 14 
(Appendix C).  
 
A large, dense infestation of first-year basal rosettes 
was detected in TA 13 north of Muck Creek in 2014 
(Figure xx). It likely that glyhphosate applications for 
reed canary grass control around ash plantings, 
combined with mowing of the site created ideal 
conditions for teasel germination. Many thousands 
of individual plants were detected. The site was 
boom sprayed with Garlon 3a in October 2014. 
 
Seeds are not windborn and fall near parent plants. 
However seeds likely disperse readily by water (Gucker 
2009). Mowing of seed heads is seen as a primary mode 
of spread (Washington Department of Agriculture. Luckily seeds are short lived in the soil. Flushes of 
teasel seedlings are common after disturbances exposing bare soil. Though commonly dispersed by 
water teasel can become established in on dry upland sites. Given this ability and the frequency of 
mowing, fire, and off-road vehicle use on JBLM I believe teasel poses a significant threat to JBLM prairie 
habitats. 
 
Recommended actions:  

1. Disallow mowing and offroad vehicle access within 50m of known population areas to 
prevent long distance dispersal.  

Figure xx. A half acre of >85% cover 
first year teasel plants at TA 13. 
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2. Survey 1 km upstream and downstream of known locations in TA 13 to identify other 
populations.  

3. Survey 50 acres around TA 14 location to identify other populations. 
4. Revisit and treat known populations at least 3 times from April- September 2014. Spot 

application of rosettes with 2% triclopyr should be effective. Buds and flower heads should 
be cut off of flowering plants. Any seeds should be cut-and-bagged. 

5. Prioritize surveys for this plant in recently burned areas. 

2014 Survey and Treatment Methods 
In practice survey and treatment of noxious weeds occurs simultaneously. We rarely treat a weed 
without surveying the adjacent area for others, and we rarely survey for weeds without treating them. 
However it is useful to examine treatment- what chemicals or methods were used to control a plant, 
separately from survey- the processes by which we detect noxious weeds. 
 
Best treatment methods for many of JBLM’s noxious weeds are relatively well documented and 
accepted.  Whereas, survey strategies and methods are poorly documented and inconsistently applied. 
With over 6000 acres to protect from the establishment and expansion of noxious weeds, survey 
strategies are of upmost importance. Survey methods are the low-hanging fruit in noxious weed 
management, the area where we can make the most improvement with the least cost. 
 

Survey Methods 
Four basic methods representing a gradient of survey effort were employed from 2012 to 2014. Each 
has benefits and liabilities (Table 3). The primary goal of geographic data collection was to determine 
the location of small populations and the extent of larger populations. Geographic data were collected 
for each method in the field using Garmin GPS units. Individual GPS points represent anything from one 
individual to dozens of individuals. Additionally GPSes were used to track polygons around dense 
infestations of tall oat grass and other weeds which were boom sprayed. Data were synthesized in the 
office using ESRI, DNR-Garmin, and Microsoft Excel software. These data were used to facilitate 
reporting, planning, and treatment activities.  
 
Surveys from 2013 and prior efforts formed the basis for 2014 survey planning (Appendix D). Areas 
which were subject to a total area survey in 2013 were not surveyed again in 2014. Known infestation 
treatment was implemented where 2013 surveys detected small populations of target weeds. First,  
polygons were digitized around dense populations of target plants. Polygons were then exported to GPS 
units and marked in the field using double pin flags. Large staff or contractor crews were then directed 
to constrain their survey and treatment activities to within the marked area.  After the constrained 
survey and treatment priority areas were completed by CNLM staff and contractor crews, we were still 
able to survey surrounding areas we typically would not have visited, due to the increased budget. 
Smaller more widely distributed populations were treated by one or two staff on days when there was 
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less crew availability using the known infestation methodology. This efficient use of resources allowed 
for new areas to be surveyed yielding several small new populations of weeds. 
 
In addition to planned surveys, incidental detections of noxious weeds by outside parties helped us find 
new populations to treat. Incidental detections also alerted us to new suspect areas that we prioritized 
for weed survey. Range Support RTLA crews, WDFW butterfly monitoring crews, and others often 
spotted weeds while conducting unrelated work on JBLM. Typically they then contacted JBLM FW or us 
directly with its approximate location or sometimes even exact coordinates.  We then surveyed and 
treated the site as time allowed. Since we collect GPS data on every treatment, these incidental 
detections are now in our geodatabase and will be surveyed and treated in coming years. 
 
Table 3. Weed Survey/Treatment Methods. 

 
 All 2014 surveyed areas were digitized as polygons in GIS. Polygons were given a 1-5 ranking, 1 being 
low confidence and 5 being high confidence,  to indicate the level of confidence that all weeds within an 
area were detected. Ranks were assigned as areas were completed by consensus discussion among field 
staff. Though this is mostly useful for planning subsequent survey and treatment actions, it is also 
interesting to look at the distribution of confidence ranks (Figure 2). Most of the surveys yielded a 
medium level of confidence that all weeds are treated. This is because a majority of the surveys were 
conducted by contractor crews with limited experience. The lower confidence reflects the ease of 
surveying large areas with low survey effort using ATV, tractor, and other vehicles. These quick large 
area surveys are still useful for detecting large weed infestations that would otherwise escape detection. 
For example, increased resources in 2014 led to additional surveys conducted in many sites, including 
Upper Weir, where a large, quick UTV survey lead to the detection of a small tall oat grass population in 
a location not previously surveyed. This population may have become an infestation if it was not 
detected in this survey because it is in a low traffic area of Upper Weir.  

Method Description Benefit Liability 
Incidental 
detection 

Least rigorous method. Weed control 
personnel incidentally notice a target 
plant while performing another task, 

for example driving to a work location.  

Identifies new 
infestations. Indicates 
areas that may need a 

total area survey. 

Likely to miss other 
nearby 

infestations. 

Known 
infestation 
treatment 

Intermediately rigorous method. Using 
previous GIS points to locate and treat 

known infestations. 

Quickly locates and 
treats known 
infestations. 

May miss nearby 
infestations that 

are unknown. 

ATV survey Intermediately rigorous method. 
Driving ATV transects to survey an area. 

Quickly covers large 
areas. 

Likely to miss small 
plants and small 

populations. 

Total area 
survey 

Most rigorous method. A crew walks 
transects spaced based on weed 

detectability. An entire area can be 
accurately surveyed and treated. 

Accurately determines 
population extent.  
Generates new GIS 

data. 

Labor intensive, 
costly process. 
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Areas for total area surveys were 
identified based on likely seed 
dispersal patterns and incidental 
detections. For example an incidental 
observation of mouse eared 
hawkweed was reported in TA 6 by 
Range Control personnel and 
reported to JBLM Fish and Wildlife. 
CNLM staff then treated the observed 
hawkweed population and surveyed 
the adjacent area identifying several 

new hawkweed populations (Appendix B). A combination of experience, deduction, and “gut-feeling” 
were employed to identify areas for total area surveys. 
 
 
 
 

Treatment 
Weed control treatments were conducted simultaneously with survey for noxious weeds. All treatments 
were taken as appropriate with the phenology of the target plants. Most treatments were applied via 
backpack sprayers. Backpack sprayers allow small concentrated application of herbicide directly to 
target plant foliage, thereby minimizing off-target application. Large infestations of tall oat grass and 
knapweed were treated with an ATV or tractor mounted boom-sprayer. For Mouse-eared hawkweed 
however we used small handheld squeeze bottles to apply Milestone with a meticulous approach. 
Herbicide formulations are given in Table 4. All herbicide applications were conducted in accordance 
with state, federal, and label requirements.  
 
Table 4. 2014 Herbicide solutions. All formulations included 0.25% nufilm and 1% blue marking dye 

Species Chemical Formulations Application Method Mechanical Control 
Tall oat grass 0.75% Fusilade DX* Backpack sprayer 

and ATV boom 
sprayer 

Hand-cutting seed heads 

Leafy spurge 0.5% Perspective Backpack sprayer Hand-cutting seed heads 

Other perennial 
forbs  

0.5% Milestone VM or 
2% Garlon 3A 

Backpack sprayer Hand-cutting seed heads 

* Surgical Glyphosate treatment trials formulated with 2% Mad Dog (a.i. glyphosate) 

Figure 3. Survey confidence rank distribution 
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Outcomes 
Weed treatments 
Over  19,000 GPS points were recorded representing about 76,000 plants treated in 2014 (Table 5).  
2687 acres were surveyed by CNLM. The estimated number of plants treated is difficult to report 
because one GPS point for a particular species may represent one plant, while one GPS point for a 
different species may represent multiple smaller plants. Likewise there is variability in how each 
individual weed treatment personnel marks GPS points. The main purpose of our geographic data 
collection is to document extent of populations, not densities. Surveyed acres include total area 
treatment of known infestations as well as surveys of areas that were not known to contain any target 
weed populations. The number of GPS points and estimated number of individual plants is increasing 
year to year (Table 5). This is due to the increase in funding allowing us to increase the intensity of 
surveys, detecting new plants each year. Survey and treatment effort varied by site (Appendix A). 
 
 
 
 
 
 
 
Table 5. 2014 geodata summary. 

Common Name Scientific Name # GPS 
points 
2014 

Est num 
individuals 
per point 

Est num 
individuals 
2012 

Est num 
individuals 
2013 

Est num 
individuals 
2014 

Tall Oat Grass Arrhenatherum 
elatius 

3073 10 6,5001 12,200 30,730 

Sulfur 
cinquefoil 

Potentilla recta 13077 3 35,925 44,448 39,2313 

Mouse-eared   
hawkweed 

Hieracium 
pilosella 

485 3 1,356 1,875 1,455 

Knapweed2 Centaurea spp 1437 3 459 1,956 4,311 
Blueweed Echium vulgare 1 3 0 1  
Leafy Spurge Euphorbia esula 179 3 345 1,575 537 
Common 
Toadflax 

Linaria vulgaris 0 3 378 0 0 

Daphne Laurel Daphne laureola 10 3 3 3 30 
Common teasel Dipsacus fullonim 17 3 0 156 51 
1This does not include several large infestations that were mapped as polygons 
2This does not include plants found on McChord AFB 
3This does not include a very dense population at Range 79 that was not treated 
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Discussion 
 

Surveys 
The 2014 season underscored the importance of surveying both new areas and old infestations. CNLM 
staff and contractor crews surveyed 2,687 acres on JBLM, over double the amount surveyed in 2013. 
Over ten new weed populations were detected by surveys conducted in areas previously unsurveyed. 
These populations were mostly small, and we have a good chance of controlling them before they 
become dense, intractable populations. Additionally surveys of a location which had a historical weed 
population, but which had been weed-free for 3 years, detected the target weed again. This highlights 
the importance of sustained survey at a site long after weeds stop being detected. 
 
Treatment Efficacy 
Treatment efficacy varied by chemical and target species. For example Perspective continues to provide 
good control of leafy spurge while Fusilade continues to provide imperfect control of tall oat grass. 
Surgical Glyphosate trials were conducted to determine efficacy on tall oat grass with desirable results 
this year. We hope to expand surgical glyphosate treatments on oatgrass in the coming year. Mouse-
eared hawkweed was well-controlled with Milestone while Glyphosate had limited effects on it. Changes 
to treatment protocol as well as continued experimentation with new chemicals and methods will 
continue to improve weed treatments. 
 
 

Coordination with other management activities 
This year we saw several good examples of how other management activities can support weed control 
objectives. For example 2012 prescribed fires in TA 12 reduced dense shrubs creating conditions which 
contributed to the detection of new mouse eared hawkweed populations. The large mat of hawkweed 
detected was directly beneath a dense patch of burned scot’s broom that would have hidden the 
hawkweed in previous years (Figure XX). 
 
Another example is tall oat grass in Johnson Thumb. Scot’s broom was mowed in the winter of 
2012/2014 in Johnson Thumb. This allowed CNLM staff to detect oat grass in this location and use an 
ATV boom spray to treat the site. Dense broom would have obscured the oat grass and prevented 
treatment with the boom sprayer. 
 
An example of coordination of mowing activities comes from TA 12. Range Control crews were 
scheduled to be mowing the same areas as we were surveying for mouse eared hawkweed in May and 
June 2014. In areas that were mowed before weed surveys no hawkweed plants were detected even 
though they had been detected there in previous years. Mowing may cut flowering heads and further 
hide weeds by covering the ground in a layer of mulch. It also destroys pin flags used for marking 
locations from year to year. However CNLM and JBLM FW staff were able to coordinate with Range 
Control. Areas were left unmowed for about two weeks to allow time for CNLM staff to survey and treat 
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the hawkweed. Mowing 2 weeks after treatment should allow time for herbicide to translocated to the 
roots of the plants. In the coming year hawkweed should be easier to find at locations where mowing 
has eliminated shrub cover. 

 
A final example of coordination is with 
prescribed fire. Fire may make weed detection 
and control either easier or more difficult. 
Detection is primarily made easier by reducing 
shrub and thatch cover making access and 
visibility easier. Control may be made more 
difficult by promoting seed germination (e.g. 
Potentilla recta). JBLM FW prescribed fire 
managers took into consideration suggestions 
from weed managers regarding areas that would 
be beneficial or detrimental to burn in 2014. 
 
 
 
 

 
 
 

Strategic planning 
A geographically explicit long-range management strategy that can identify priority areas would provide 
field managers greater clarity on where to allocate resources, and increase day-to-day operating 
efficiency. Decision trees could be used to determine annual management actions and provide a means 
for assessing management strategies (Figure 4). 
 

Conclusion 
Noxious weeds threaten habitat for rare species because of their highly invasive capability. It is 
important that JBLM maintain high quality prairie to protect federally listed species such as Taylor’s 
Checkerspot (Euphydryas editha taylori). Taylor’s Checkerspot and other rare native butterflies use 
native prairie plants as nectar sources and oviposition sites. Military training has already been restricted 
because of concerns for federally listed prairie species. Further impacts to listed species from noxious 
weeds may further restrict military training. Noxious weeds themselves can also degrade the quality of 
prairies and woodlands for military training (e.g. tall oat grass reducing visibility). Several weeds are 
listed by the county and state for mandatory control.  
 

Figure 4. Hawkweed detection at TA 12 made easier by prescribed fire.  
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Noxious weed control will be an important component of comprehensive fish and wildlife management 
at Joint Base Lewis McChord indefinitely. Existing non-native invasive plants will continue to threaten to 
alter habitat for rare species. For some species, such as daphne laurel, we have good control measures 
and a chance to eradicate them. For others, such as Agrostis, we can only hope to control the plant in 
high priority areas. There will also continue to be pressure from outside areas, and new pest plants will 
appear on base. A commitment to continual management of existing pests and monitoring for the 
occurrence of new ones is needed to maintain priority fish and wildlife habitat on JBLM. 
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Appendix A. 2014 treatment summary 

Species Site 
 

Comment 

Tall oat grass 

R 76  I, F 
R 81, MP 13  I, NF 
RTA  C, F, P 
TA 7S  C 
TA 6  No treatment 

Meadow 
knapweed 

TA 14 pipeline  C, F 
TA 6  C, NF 
TA 13  C, NF 

Spotted 
Knapweed 

TA 6  C, NF 
TA 14 Pacemaker  C, NF 
TA 7S  C, NF 

Diffuse 
knapweed 

TA 4 Rumble Hill  C, F 
TA 12  C, NF 
McChord  I, NF 

Daphne Laurel TA 7S  C, F, P 
Teasel TA 13, 14  C, F, P 
Blue Weed TA 13  C, NF 
 R76   

Leafy Spurge 
AIA  C, NF 
TA 18  C, F 

 R 92  C, NF 

Mouse- eared 
hawkweed 

South central AIA  No access: no treatment or survey 
Lower Weir  C, F 
TA 12  C, F, P 
TA 6  C, F, P 

Sulfur 
cinquefoil 

R 76  C, NF 
MP 13  C, F, P 
R 79  I, NF, P 
R 81  I 
Johnson  C, F 
Coyote Bridge  C, F, P 
TA 15 triangle  C, NF 
TA 13, 14, 15  C, F, P  
TA 9   C, NF 

I= incomplete treatment, C= complete treatment, F= follow-up completed, NF= no follow-up,   
P= new population(s) detected 
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Appendix B. New hawkweed detections TA 6. 
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Appendix C. New weeds, emerging threats. 
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Appendix D. Multiyear survey and treatment efficiency. 
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Appendix E. Division of work- subcontractor and staff surveys. 

 



  Page 34 

Appendix F. 2014 weed surveys and detections. 

 

       2004-2012 EUES 
       2013 EUES 
 
       2014 EUES 
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Appendix G. Species list and codes. 

Common Name Latin Name Species Code Synonyms 
Annual Bugloss Anchusa arvensis (L.) M. Bieb. ANCARV  
Common Bugloss Anchusa officinalis L. ANCOFF  
Tall oat grass Arrhenatherum elatius (L.) P. 

Beauv. ex J. Presl & C. Presl 
ARRELA  

Cheat grass Bromus tectorum L. BROTEC  
Knapweed, diffuse Centaurea diffusa Lam. CENDIF, CENSPP C. pratensis 
Knapweed, meadow Centaurea nigrescens Willd. CENNIG, CENPRA CENSPP  
Knapweed, spotted Centaurea stoebe L. ssp. 

micranthos (Gugler) Hayek 
CENSTO, CENMAC, CENSPP C. maculosa, C. 

biebersteinii 
Daphne laurel Daphne laureola L. DAPLAU  
Teasel Dipsacus fullonum L. DIPFUL  
Blueweed Echium vulgare L. ECHVUL  
Leafy spurge Euphorbia esula L. EUPESU  
Herb Robert Geranium robertianum L. GERROB  
Mouse eared hawkweed Hieracium pilosella L. HIEPIL  
Dalmatian toadflax Linaria dalmatica (L.) Mill. LINDAL  
Common toadflax Linaria vulgaris Mill. LINVUL  
Sulfur Cinquefoil Potentilla recta L. POTREC  
Tansy Ragwort Senecio jacobaea L. SENJAC  
Bladder campion Silene latifolia Poir. SILLAT  
Scientific names follow: USDA, NRCS. 2014. The PLANTS Database (http://plants.usda.gov, 14 January 2014). National Plant Data Team, 
Greensboro, NC 27401-4901 USA. 

 
 

 
 
 
 

http://plants.usda.gov/java/profile?symbol=AREL3
http://plants.usda.gov/java/profile?symbol=AREL3
http://plants.usda.gov/java/profile?symbol=CENI3
http://plants.usda.gov/java/profile?symbol=CESTM
http://plants.usda.gov/java/profile?symbol=CESTM
http://plants.usda.gov/
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Appendix H, New Tall Oat Grass Treatment Trial  

Johnson Oatgrass Glyphosate Treatment Trial 
Nathan Johnson Center for Natural Lands Management 

June 2014 

 
Need 
To identify alternative, more effective control methods for tall oatgrass in native prairies. The existing method- spring application of fusillade 
requires labor- intensive follow because some plants routinely survive initial treatment. 
 
Methods 
Between 3/24/2014 and 4/14/2014 we applied 20.5 gallons of 2% solution aquaneat (a.i. glyphosate) to tall oatgrass in Johnson Prairie with 
backpack sprayers. Applications were also made in Upper Weir and Lower Weir. Applications were made “surgically” to large clumps of oatgrass 
taking care to minimize overspray onto desirable native vegetation. In many cases 20% or less of the foliar area was covered with herbicide. This 
is far less coverage than a standard spray operation where 60% or better coverage is typical. Herbicide was basically “dribbled” onto the plants 
at very low spray pressures. This helped ensure very little overspray. The early spring treatment timing also helped reduce impacts on native 
plants. Large, mature oatgrass clumps were easy to identify, but many natives had yet to bolt, and were small and easy to avoid spraying. 
Oatgrass which could not be treated without affecting natives was left untreated. These plants were later treated with fusillade. 
Subsquent to spot glyphosate treatments, much broader application of fusillade was conducted to control any plants that were missed with the 
initial application. 
Pictures were taken on April 11th and June 4th to document treatment efficacy and impacts to native plants. 
 
Results 
Results are encouraging that this control technique could increase efficacy of control for tall oat grass. The photos below demonstrate the 
success of the “surgical” application in many areas. You can see natives growing on the edges of the senesced oatgrass, and in some cases even 
beneath the dead plants.  
In some areas dramatic “dead spots” were created. These areas may look extensive and very negative at first glance. However the largest, 
densest dead spot areas are areas which have dense oatgrass infestations and very few desirable natives.  
 
Discussion 
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Early season “surgical” glyhphosate treatment followed by a follow-up fusillade treatment shows promise for increase oatgrass treatment 
efficacy. Care must be taken to avoid damage to desireable native vegetation. A cautious approach which errs on the side of not-spraying should 
be employed by anyone attempting this technique.  
Undoubtedly some mortality of native plants occurred as a result of this treatment. However the benefit of aggressively controlling tall oatgrass 

may outweight the cost of a small amount of incidental native plant mortality.                                 
Camas plants growing up through chlorotic oatgrass  
that had been treated with Glyphosate (April 11). 

Chocolate lilly and cinquefoil growing up through 
senescing, treated oatgrass. April 11th. 
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“Surgical” treatment of a small oatgrass clump in high 
quality prairie. Native plants will hopefully fill in the 
newly created growing space. June 4, 2014. 

                                                              
Dramatic, dense “dead spots” in lower quality  
(black circle on map) area at Johnson.  
This area was densely covered with oatgrass  
in previous years.  This area would be a great  
candidate for seeding with fescue and other  
native grasses. June 4, 2014. 
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Several surgical oatgrass treatments in high quality prairie. June 4, 2014. 

 Camas in seed in a patch of oatgrass treated with glyphosate. June 4, 2014. 
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Puget blue (?) on lupine. The same lupine thriving surrounded by “surgical” glyphosate treatments for oatgrass. June 4, 2014 
 

 
Fragaria growing unharmed below the senesced oatgrass treated with glyphosate. June 4, 2014. 
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Johnson Prairie oatgrass glyphosate treatment areas. Green circles are higher quality prairie. The red circle is a lower quality prairie which has a 
dense oatgrass infestation, the most dramatic “dead spots” are in this area. The black circle was treated but there are not pictures from that 
location. 
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Appendix I. Pre-Emergent Treatment of Spotted Knapweed 

 
ASSESSING EFFECTIVENESS OF PRE-EMERGENT TREATMENT OF SPOTTED KNAPWEED AT MCCHORD FIELD AIRFIELD 
Van Perdue, Center for Natural Lands Management 

Hannah Anderson, Center for Natural Lands Management 

Sarah Hamann, Center for Natural Lands Management 

 

BACKGROUND 

Spotted knapweed (Centaurea stoebe L. ssp. micranthos) is a significant pest on the airfield at the McChord Field airfield, a situation complicated by 
two major factors:  It is listed as a Class B weed by both Washington State and Pierce County and it co-exists on the airfield with the streaked 
horned lark (Eremophila alpestris strigata), a bird species listed as threatened under the U. S. Endangered Species Act.  Class-B noxious weed 
designation of the spotted knapweed imposes a requirement on landowners to prevent seed production.   

The only known means of effective prevention of seed production in the spotted knapweed is to kill the plant and the most effective known 
means of killing the plant economically is to spray it with post-emergent herbicides during its active growing period. This coincides with the time 
of year when the streaked horned lark population is present and is nesting, rendering herbicide treatment unacceptable. While the Final Rule for 
the Threatened Species listing allows an exception that allows herbicide treatment, caution dictates a treatment regime that minimizes risk to 
the birds. 

This experiment evaluated the potential of controlling spotted knapweed with Milestone (aminopyralid) applied outside the time period when 
the birds are normally present and actively nesting and well outside the time of application recommended by the herbicide manufacturer. 

 

EXPERIMENTAL DESIGN 

We evaluated the effectiveness of Milestone in controlling spotted knapweed applied in autumn after birds are no longer active in the area and 
in early spring before the birds begin to nest.  We established three 64m2 plots, each divided into four 2mX8m strips (control, fall, early spring 
and both fall and spring treatment strips).  We established five 1 m2 subplots within each strip and in the control strip.  All treatments involved 
applying a 0.75% solution of Milestone with 0.25% NuFilm IR as a surfactant. We did an initial count of each individual plant within each subplot 
Sept 20, 2013, followed by the fall treatment Oct 20 2014.  We allowed two weeks for the chemical to affect the plants and did a post-treatment 
count.  A new count was conducted March 26 2014, followed by treatment March 31 of the spring-treatment and spring-fall-treatment plots.  
We did a post-treatment count April 15 and the final count was conducted June 14 2014. 
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SITE SELECTION  

The plots were located outside the known bird activity area and sited in an adjacent area with spotted knapweed densities that approximate 
those found inside the bird activity area.  The three plots had approximately equal plant densities. 

 

RESULTS 

Fall, Spring and Fall-Spring treatments all resulted in 100% mortality of knapweed, and no germination occurred as of June 4. 

 

 


	Joint Base Lewis-McChord
	2014 Prairie Weed Annual Report
	December 2014
	Overview
	Report Context
	Report Summary

	Project Background
	2014 Target Noxious Weeds
	Non-target invasive plants

	New Weeds, Emerging Threats
	2014 Survey and Treatment Methods
	Survey Methods
	Treatment

	Outcomes
	Weed treatments

	Discussion
	Surveys
	Coordination with other management activities
	Strategic planning

	Conclusion
	Fall, Spring and Fall-Spring treatments all resulted in 100% mortality of knapweed, and no germination occurred as of June 4.


