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I. Executive Summary 
 

In 2016, Metro Vancouver’s Water Services Department (Watershed/Environmental 
Management & Quality Control Division) (WEMQC) requested a biosecurity analysis to 
assess its procedures associated with preventing the introduction and spread of aquatic 
and terrestrial invasive species throughout its jurisdiction. WEMQC contracted with 
Creative Resource Strategies, LLC in Salem, Oregon to conduct the assessment. The 
assessment included a review of existing WEMQC best management practices and 
strategies compared to practices and protocols employed by other water delivery 
providers, states, and provinces. The key deliverable from the assessment is the 
following recommendations:  
 
Combine all BMPs into one document and expand content in areas where gaps currently 
exist to significantly strengthen WEMQC’s strategy and position the division for a strong 
defense against the introduction and spread of invasive species. 
 
A. Prevention 
 

1. Goals—Define specific watershed goals for stream and reservoir habitats. 
 

2. Process—Ensure WEMQC’s strategic management plan for managing invasive 
species includes a scientifically objective assessment process, a system for 
early detection and rapid response, criteria for setting research, management 
and education priorities, and an approach for developing private and public 
partnerships. WEMQC staff should work with adjoining landowners and land 
managers regarding prevention efforts to minimize the transport of invasive 
species along the perimeter of WEMQC’s jurisdiction. 
 

3. Risk assessments and species watch lists—Annually review neighboring 
jurisdictions and their invasive species watch lists to position WEMQC to 
assess the landscape for emerging multi-taxa invasive species threats, allowing 
the WEMQC to modify its monitoring and rapid response efforts to address 
these threats. Prevention strategies should focus on species assessed as 
potentially invasive and controlling the spread of invasive species into priority 
areas. 
 

4. Contractor Contracts—Contracts should be reviewed in 2017, and then 
reviewed on an annual basis, and any weaknesses in the contracts should be 
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addressed to minimize the introduction and spread of invasive species with a 
focus on pathways of introduction. Any new plant material transported into 
the watersheds should have strict guidelines, and should always be inspected 
by knowledgeable staff prior to entry into the system. 
 

5. Vehicle and Equipment Sanitation and BMPs—Current aquatic equipment 
cleaning stations are inadequate for large equipment, such as boats, mowers, 
and vehicles entering the watershed. 
 

a. Decontamination Units—Decontamination units should be available at 
the Bone Yard in the Lower Seymour Conservation Reserve, at the new 
storage facility just past the entrance to the Coquitlam watershed, and 
at the entrance to the Capilano watershed. Any future capital 
improvement projects at the entrances of the three watersheds or at 
the Bone Yard of the Lower Seymour Conservation Reserve should 
incorporate the construction of permanent decontamination structures 
and equipment with catch basins. There are pros and cons to each type 
of hot water pressure unit—purchasing a variety of units, from hand-
pushed to full decontamination units will meet the needs of WEMQC 
relative to decontamination of gear and equipment.  
 

b. Decontamination location—Clean equipment at designated sites within 
each watershed, ideally at a pressure wash station with hot water and 
steam capabilities and a catchment. The cleaning site should be away 
from water bodies, native vegetation, and sensitive ecosystems. 
Wastewater and solids collected through decontamination should be 
contained and disposed of at an appropriate facility. 
 

c. Firefighting equipment—Implement US Forest Service and Bureau of 
Land Management 2016 prevention activities associated with 
firefighting to prevent the spread of invasive species. 
 

d. Contract decontamination—Contract with companies outside the 
watershed to decontaminate heavy equipment and boats, easing the 
burden on WEMQC staff and facilities. WEMQC can certify and 
contract with companies to implement standards for watercraft and 
heavy equipment decontamination, including requiring decontaminators 
to seal the equipment upon completion to verify that the equipment 
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was cleaned per protocols. 
 

e. Mandatory decontamination—Require that all equipment be cleaned 
after use for treatment of any AIS, including vehicles, power tools, hand 
tools, boots, and other gear. Within British Columbia, the Weed Control 
Act1 requires land occupiers to clean machinery. Vehicles should be 
cleaned of all loose dirt before loading any material to be transported 
into the watershed. Minimum water pressure for vehicle cleaning 
should be at least 90 pounds per square inch. 
 

f. Parking—Avoid parking vehicles in known AIS patches.   
 

g. Mowers—Mowers should be sanitized and cleaned prior to working in 
the watersheds. A leaf blower is helpful in removing a significant 
amount of plant material attached to a mower, however, a hot water 
pressure unit is recommended. If feasible, conduct right-of-way 
mowing at times that are least likely to spread AIS. AIS sites can be 
both flagged and avoided, however, some plants can be lurking in 
unknown areas that are planned for mowing.  
 

h. Personal gear—Clothing and gear should be specified for workers doing 
manual labor in invasive species patches. This could include using 
leather laces or gaiters, as well as any materials that are prohibited. 
Specify all boots and other gear need to be clean before entering the 
watershed, and before leaving an AIS site. Cleaning may be as simple as 
using a boot brush and scraper to remove loose dirt, plant material, and 
other debris. 
 

i. Hand tools—Specify all power tools, hand tools, boots, and other gear 
need to be clean before entering the watershed, and before leaving an 
AIS site.  
 

j. Boats—Ban boats external to WEMQC watersheds until effective 
decontamination units are acquired and in use (or until a company 
approved to conduct decontaminations is contracted), following the 
protocols of UMPS III for decontamination. Long term, WEMQC should 
consider the acquisition of one or two additional boats to minimize the 

                                                
1 http://www.bclaws.ca/Recon/document/ID/freeside/00_96487_01 

http://www.bclaws.ca/Recon/document/ID/freeside/00_96487_01
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introduction of external trailered boats into the watershed. 
 

k. Felt-soled and Fibrous Material Footwear—At a minimum, ban felt or 
fibrous materials from the soles of footwear worn by WEMQC 
contractors. Preferably, ban felt-soled gear for everyone in the 
WEMQC. 
 

l. Drying—Add drying as the final step in the list of nine actions that 
should be taken if a boat or large equipment’s most recent waterbody 
was the Capilano, Seymour, or Coquitlam reservoirs. 
 

m. SCUBA gear—The general practice for SCUBA diving gear is a 3.5% salt 
solution (1/2 cup salt per gallon of water)—versus bleach—as well as 
rinsing the inside and outside of gear with hot water. Consider the use 
of Virkon®Aquatic (1% solution), a concentrated disinfectant powder 
that, when mixed with water, becomes a powerful cleaning and 
disinfecting solution effective against fish viruses, bacteria, fungi, and 
molds.  
 

6. Native plant and seed procurement and use  
 

a. Use only certified weed-free seed.  
 

b. Inspect all plant materials from outside the WEMQC before entering 
the watershed. 
 

c. All seed mixtures should be native (i.e., seeds of regionally appropriate 
crop varieties), less than 12 months old, have high purity, have low or 
no weed seed content, have low inert matter, and good germination or 
viability. All bags should be labeled, “Noxious Weeds – None Found.” 
Avoid seed sources treated with neonicotinoid insecticides. 
 

d. Use WoodStraw® for restoration activities whenever possible. Prohibit 
hay, coco matting, or comparable products. 
 

7. Earth Materials 
 

a. Section 3.1.6—Broaden the ban on AIS in earth materials to any plant 
material, making it easier for workers and inspectors, and improving the 
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likelihood of preventing introductions of invasives. 
 

b. Sections 4.3/4.4/additional section—Mention erosion from stockpiled 
materials as a vector for AIS.  
 

c. Section 4.4—Require that material stockpiles on WEMQC lands be 
covered. Incorporate best management practices for planning; project; 
travel; tool, equipment and vehicle cleaning; clothing, boots and gear 
cleaning; waste disposal; soil disturbance; vegetation management; 
revegetation and landscaping; and fire and fuel management.  
 

d. New Section: Add guidelines for vehicle sanitation and travel within a 
WEMQC Invasive Species Management Plan. 

 
8. Watershed Roadside Vegetation Management—At a minimum, add the 

following sections to the manual: 
 

a. Goals—Articulate clear goals for roadside vegetation management, 
including line of sight for public and employee safety, minimize invasive 
species, erosion control, increase filtration adjacent to waterways, 
facilitate establishment of natural vegetated filters, and preserve the 
biodiversity of the WEMQC. 
 

b. Training—Provide training workshops for road maintenance crews and 
contractors to ensure compliance with best management practices. 
 

c. Soil disturbance—Brush clearing and mowing need to minimize soil 
disturbance by leaving a minimum 4–6 inch stubble, leaving roots in 
place, and encouraging the growth of perennial natives, which require 
less clearance. 
 

d. Sensitive areas—Create a handbook that illustrates and lists the 
sensitive areas within the watersheds where activities should and 
should not be performed. The handbook should include maps of the 
area, appropriate timeframes for activities, and best management 
practices while performing routine maintenance. 
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e. Roadside Planting/HydroSeeding—Emphasize the use of native grass 
seed/shrub mixes to be planted on road edges (where applicable). 
 

f. Tree species—In addition to specifying that tree species that will 
eventually obstruct safe sight line vision are not to be planted within a 
3.0m zone horizontal distance on each side of the road edge, an 
approved list of native plants for planting in this zone should be 
developed and reviewed on a regular basis. 
 

g. Monitoring—Conduct, at a minimum, twice annual on-the-ground 
assessments of the status and effectiveness of best management 
practices and vegetation conditions. Criteria to be assessed could 
include vegetation height and mass, erosion control, worker safety, 
total cost, sustainability, and timeframe.  
 

h. Streamside crossings—Minimize the number of stream crossing points, 
cross streams at right angles and at gentle slopes, and stabilize crossing 
approaches. Consider portable bridges for temporary stream crossings. 
 

i. Culvert maintenance—Maintain erosion-control features through 
periodic inspection and maintenance, including cleaning dips and cross-
drains, repairing ditches, marking culvert inlets to aid in location, and 
clearing debris from culverts. 
 

j. Fish passage—Expand the content on fish passage issues associated 
with roads and culverts to ensure fish movement is not impeded. 
Numerous factors can impede fish passage, including obstruction, 
velocity, lack of pools below inlets, shallow water, and culverts that 
create a fall that fish cannot jump. 
 

9. Continuous learning—Establish a program of continuous learning to ensure all 
staff and volunteers are informed and updated on the highest priority threats 
to the watersheds and the latest best management practices to address 
introduced and established species.  
 

10. Recreation—Both the USDA Forest Service and BC Parks provides 
comprehensive BMPs for many types of outdoor recreation, including animal-
based activities, bicycling, camping, hunting, trapping, angling, motorized 
activities, pedestrian-based activities, and land management. Although 
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recreation-related practices can be difficult to enforce, public outreach 
campaigns and promotions that share and repeat best management practices 
can influence desired behavioral changes that can lessen the introduction and 
spread of invasive species. Incorporate best management practices relating to 
recreation in WEMQC standards and protocols. 
 

11. Permits—Assess policies associated with permitting group activities, taking a 
precautionary approach to protecting the integrity of the system. 
 

B. Control 

1. Herbicide Use—Consider allowing the use of the herbicide, glyphosate, in 
combination with imazapyr, in specific off-drainage areas of the watershed 
(e.g., Lower Seymour Conservation Reserve, land within the Coquitlam 
Watershed below Coquitlam dam, parking lots), which would eradicate a 
significant percentage of the knotweed infestations within WEMQC’s 
jurisdiction (73% of the WEMQC’s knotweed infestations occur in the Lower 
Seymour Conservation Reserve) and reduce further spread of this invasive 
species from existing populations. Although herbicide use on WEMQC lands is 
banned by GVWD regulation, and a GVWD board exemption would be 
required, in some cases, use of herbicides is the only proven effective 
treatment to eradicate new and expanding populations of invasive species. 
The benefits of herbicide use greatly outweighs the ecological and water 
quality-related risks posed by some invasive plants, such as knotweed, 
especially if herbicides are applied early, when infestations are small. 
 

2. Knotweed—Manage knotweed patches using mechanical regimens on small 
patches of 20 stems or less. Explore opportunities to allow the use of chemical 
regimens (imazapyr and glyphosate) in off-drainage locations, such as parking 
lots and other locations of sufficient distance from streams to avoid any 
transfer of herbicides to the system. Record data on patch size and stem 
number during site visits to assess trends. The “Do Not Disturb” policy is the 
most effective best management practice for patches larger than 20 stems. In 
all cases, monitoring should be an integral part of the management program. 
Seek permission to use glyphosate and imazapyr in off-drainage locations, 
particularly in the Lower Seymour Conservation Reserve, to eliminate a 
significant percentage of knotweed populations in WEMQC’s jurisdiction.  
Conduct a knotweed assessment similar to the survey conducted in 2015 to 
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assess general trends in new patches as well as reduce or eliminate patches, 
both of which would further evaluate the efficacy of the treatment strategy. 

 
C. Outreach and Education 
 

1. Interpretive displays—Erect an interpretive display that shows the features 
and differences of a WEMQC watershed free of invasives versus one infested 
with invasives. Enhance signage at parking lots, particularly in the Lower 
Seymour Conservation Reserve, to help the public understand their role in 
minimizing the spread of invasive species and its importance in protecting the 
biological integrity of the WEMQC watersheds. 

 
D. Monitoring 
 

1. Regularly monitor trails and roads for introductions of invasive species. 
Prioritize monitoring sites based on risk for introduction.  
 

2. Because knotweed and other aquatic invasive species tend to move 
downstream, focused efforts to monitor for, control, and eradicate invasive 
species at the headwaters of the watersheds should be a priority. 
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II. Background 

The effects of terrestrial and aquatic invasive species on watershed 
health 
 
In 2016, Metro Vancouver’s Water Services Department (Watershed/Environmental 
Management & Quality Control Division) requested biosecurity analysis to assess its 
procedures associated with preventing the introduction and spread of aquatic and 
terrestrial invasive species throughout its jurisdiction. Metro Vancouver contracted with 
Creative Resource Strategies, LLC in Salem, Oregon to conduct the assessment.  

Metro Vancouver administers about 60,000 hectares of land (Figure 1) to produce safe, 
clean drinking water for its population in the Greater Vancouver area, which includes the 
urban area of Vancouver, British Columbia. A total of 2,513,869 people was estimated to 
reside in the Metro Vancouver area in 2015,2 and projections are for the urban area to 
grow to 3,443,000 people by 2041.3 Protecting the health and integrity of the region’s 
watersheds is paramount to quality of life of Metro Vancouver residents. 

  

                                                
2 file:///C:/Users/Owner/Downloads/2015%20Sub-Provincial%20Population%20Estimates.pdf 
3 http://www.metrovancouver.org/services/regional-planning/PlanningPublications/TableA1-
PopDwelUnitEmpProjforMVSubregMuni.pdf 

Figure 1. Lower Seymour Conservation 
Reserve. Members of the public walking along 

the dam structure at Seymour Lake. 

 

http://www.metrovancouver.org/services/regional-planning/PlanningPublications/TableA1-PopDwelUnitEmpProjforMVSubregMuni.pdf
http://www.metrovancouver.org/services/regional-planning/PlanningPublications/TableA1-PopDwelUnitEmpProjforMVSubregMuni.pdf
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Watersheds are areas of land that drain water, sediment, and dissolved materials to a 
common receiving body or outlet (O’Keefe et al. 2016). Metro Vancouver watersheds 
include old-growth and second growth stands of Western red cedar, Douglas-fir, Sitka 
spruce, and hemlock trees. Protecting area watersheds for drinking water is the most 
important management priority for WEMQC; protecting native fish stocks in these 
watersheds is a secondary, but very important priority for the region. Priorities for the 
protection of Metro Vancouver’s watersheds are listed in a variety of documents, 
including the Drinking Water Management Plan (Metro Vancouver 2011) and the 
Watershed Management Plan (GVWD 2002). 

Invasive species have altered all elements of wetland ecosystem function (Zedler 2011). 
Invasive species impact biodiversity, ecosystem services, human health and economic 
activities (EEA 2012). 

Biodiversity—Invasive species influence biodiversity at the gene, species, and 
ecosystem levels (EEA 2012). Invasive species influence the health of a watershed 
by degrading water quality, reducing biodiversity, altering habitat quality, reducing 
tree cover, and changing soil characteristics (City of Portland, OR 2008). 
Biodiversity is reduced through stands of invasive species monocultures, which 
affect fish and wildlife habitats and their populations. Hybridization among native 
and invasive species reduces genetic variation, erodes gene pools, introduces 
maladaptive genes to native species, and can lead to hybrid vigor (Zedler 2011, 
EEA 2012). Species, such as dreissenids (quagga and zebra mussels), change the 
food webs in the aquatic systems they invade, and have resulted in the complete 
elimination of native mussels. 

Ecosystem services—The suite of ecosystem services provided by healthy 
watershed habitats includes scenic, recreational, educational, and spiritual values 
as well as habitat, improved air and water quality, and stable stream banks. 
Invasive species can trigger a massive loss of ecosystem services via a trophic 
cascade (Walsh et al. 2016). Invasive species affect provisioning services 
(products obtained, such as food, water, and timber), regulating services (those 
that regulate ecosystem processes, such as climate and pollination), cultural 
services (aesthetic values, recreation, religious values), and supporting services 
(nutrient cycles and crop pollination) (Millennium Ecosystem Assessment 2005, 
Charles and Dukes 2007, Funk et al. 2013).  

Terrestrial and aquatic invasive species influence the structure and function of 
watersheds as well as the ecosystem processes within watersheds (Gordon 1998, 
Tilman et al. 1997, Vitousek 1986, Walker and Smith 1997). Invasive species 
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result in the loss of and degradation of wetlands; clogged water flows in canals 
and wetlands; changes in erosion and aggradation patterns; habitat and species 
loss; native vegetation loss as a result of competition with invasives; reduced 
wildlife populations as a result of forage plant competition; reduced recreational 
opportunities; reduced fish rearing and spawning habitat; reduced fisheries catch,  
reduced property values, and illnesses in animals and people (Frid et al. 2009). 

Water quality is affected through increased erosion because of reduced soil 
stability and canopy diversity, which is caused by monocultures of invasive 
species and non-native plants with lesser capacity to bind soils. Invasive species 
contribute to reduced streamside vegetative cover, which increases water 
temperatures. Monocultures of invasive species reduce stormwater interception 
by preventing the establishment of trees and native vegetation. 

Habitat is reduced when invasive species invade watersheds because there are 
fewer food sources, cover types, and other fish and wildlife values that native 
species need to survive. Some species rely on specific native species to thrive, and 
when these native species are displaced by invasives, there can be a cascading 
affect throughout the ecosystem. 

Tree cover is reduced through competition with invasive plants, many of which 
create monocultures that prevent natives from establishing and thriving. 

Some invasive species release chemicals that alter the soil chemistry and lessen 
the ability of other plants to establish. 

Human health—Invasive species are disease vectors and have a direct health 
threat to humans (EEA 2012). Giant hogweed (Heracleum mantegazzianum) is a 
hazardous plant with toxins concentrated in the sap, stems, and leaves.4 The plant 
can cause severe skin damage.5 Species, such as feral swine (Sus scrofa), transmit 
zoonotic diseases, including leptospirosis, brucellosis, E. coli, salmonellosis, 
toxoplasmosis, rabies, swine influence viruses, trichinosis, giardiasis, and 
cryptosporidiosis (USDA-APHIS 2011). 

Economic activities—Invasive species affect the economy of British Columbia. 
Without intervention, the economic damage caused by each of seven invasive 
plants—purple loosestrife (Lythrum salicaria), diffuse knapweed (Centaurea 

                                                
4 http://www.cbif.gc.ca/eng/species-bank/canadian-poisonous-plants-information-
system/?id=1370403265036 
5 https://www.worksafebc.com/en/resources/health-safety/information-sheets/toxic-plant-
warnings/severe-skin-damage-from-giant-hogweed-heracleum-mantegazzianum?lang=en 

http://www.cbif.gc.ca/eng/species-bank/canadian-poisonous-plants-information-system/?id=1370403265036
http://www.cbif.gc.ca/eng/species-bank/canadian-poisonous-plants-information-system/?id=1370403265036
https://www.worksafebc.com/en/resources/health-safety/information-sheets/toxic-plant-warnings/severe-skin-damage-from-giant-hogweed-heracleum-mantegazzianum?lang=en
https://www.worksafebc.com/en/resources/health-safety/information-sheets/toxic-plant-warnings/severe-skin-damage-from-giant-hogweed-heracleum-mantegazzianum?lang=en
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diffusa), hawkweed (Hieracium sp.), cheatgrass (Bromus tectorum), scotch broom 
(Cystius scoparious), Eurasian watermilfoil (Miriophyllum spicatum) and dalmatian 
toadflax (Linaria dalmatica)—was estimated to range from $1 to 20 million dollars 
in 2008, increasing to between $5 million and $60 million by 2020 (Frid et al. 
2009). The total expected damages, in the absence of any management, was 
estimated to be a minimum of $65 million in 2008, rising to $139 million by 2020 
(Frid et al. 2009). In 2011, the annual estimated cost to manage non-native 
species in the United States was $137 billion (USFWS-NCTC 2011). Invasive 
species reduce the production of fisheries, decrease the availability of water as 
well as degrade its quality, block transport routes, foul industrial pipelines, and 
decrease property values (USFWS-NCTC 2011). The cost to manage drinking 
water infrastructure caused by the establishment of dreissenids in the system 
ranged from $1.00–$78.56/million gallons (U.S. dollars) (Chakraborti et al. 2016). 
Loss in water clarity in Lake Mendota (Wisconsin) caused by a predatory 
zooplankton, the spiny water flea (Bythotrephes longimanus), was valued at $650 
(U.S. dollars) per U.S. household; to reverse the effects of the zooplankton by 
reducing phosphorus loading was estimated to cost between $430–$810 (U.S. 
dollars) per U.S. household, or a total of $86.6–$163 million (U.S. dollars). 
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III. Biosecurity in WEMQC Watersheds 
 
Effective biosecurity requires a combination of infrastructure and policy actions to 
support long-term protection of WEMQC watersheds. The brown arrow and outline 
depicts the pre-border policies and procedures that prevent invasive species from 
entering the region outside of the watersheds but within British Columbia (Figure 2). The 
blue arrow and outline depict border policies and procedures relative to inspecting 
incoming materials and equipment to the WEMQC to minimize risk of entry. The red 
arrow and outline depicts policies and procedures relative to monitoring for, detecting, 
and responding to new invasions and controlling existing invasive species populations. 
An effective biosecurity approach for WEMQC includes all three components. 
  

Figure 2. Graphic depicting an effective biosecurity approach to WEMQC watersheds. 
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IV. Climate Change 
Lakes and reservoirs are important sentinels of climate change because of their location 
in the landscape (Williamson et al. 2009). Anthropogenic impoundments are 2.4–300 
times more likely to harbor invasive species, and they accelerate the spread of invasive 
species by decreasing the distance to the nearest stepping-stone of water (Ding et al. 
2008; Johnson et al. 2008; Rahel and Olden 2008). Climate change is an important 
stressor for water bodies, and affects the parameters that characterize water, including 
pH, dissolved oxygen, transparency, chlorophyll a, nitrogen and phosphorus compounds, 
and plankton population (Stefan and Stefan 2016). Climate-related factors, such as 
temperature, precipitation, and storming as well as anthropogenic activities can 
accelerate eutrophication in a water body (Stefan and Stefan 2016).  

V. Prevention—A cost-effective approach 
The most cost-effective approach to managing invasive species is prevention, followed 
by early detection and rapid response (Oregon Sea Grant 2013). Given the initial 
probability of invasion, society benefits from accepting prevention costs (Leung et al. 
2002), which are lower than the costs of eradication or control of established invasive 
species (Perrings 2011). However, managers tend to be risk averse, avoiding the 
uncertainties associated with the potential introduction of a species, and instead direct 
many resources to control—a choice that increases the probability of future invasions 
and lowers social welfare (Finnoff et al. 2007). Once introduced, the best strategy for 
managing invasive plants is to remove newly introduced populations versus waiting until 
populations are large and well-established (Moody and Mack 1988, Cook et al. 1996, 
Kim et al. 2006).   
 
Timely intervention minimizes economic and ecological damages (Funk et al. 2013). In 
general, freshwater ecosystems that are of high ecological integrity and function within 
their natural ranges of variation have a higher resiliency to alien species invasion than 
those that have been degraded through human alteration for water use (Biodiversity 
Branch—Ministry of Water, Land and Air Protection 2004). The WEMQC is in a unique 
position, such that its watersheds have significantly fewer pathways of introduction 
when compared to other locales, where there are frequent ingress points and numerous 
vectors associated with that access (Table 1). However, the lack of access to WEMQC 
watersheds could create a culture of complacency, in which staff may perceive that 
because the watersheds are currently not highly invaded, and because the land within 
the majority of the watersheds has restricted access, that WEMQC need only focus on a 
few species (e.g., knotweed), or that the potential does not exist for significant 
introductions of invasive species, whose impacts could be as significant or more 
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significant than knotweed. British Columbia’s proximity to the coast, its global 
commerce, and its location north of the State of Washington and west of the province of 
Alberta, make it susceptible to introductions of species from these neighboring 
jurisdictions.  

Table 1. Potential invasive species pathways of introduction to the Coquitlam watershed.*  

Location Pathway 
Coquitlam Gate (main entrance)  Authorized vehicles (i.e., WEMQC staff or contractor) 

 Unauthorized vehicles (i.e., vehicles tailgating in or driving 
through gate before it closes – trespassers)  

 Machinery (e.g., Excavators, back-hoes, flail mowers, low beds, 
gravel trucks, wood chipping equipment, etc.) 

 Imported materials (e.g., Sand / gravels, vegetation for 
landscaping, wood for construction or Hydro projects) 

 Boats and/or aquatic equipment  
Coquitlam River  Anglers intentionally or unintentionally trespassing moving 

north into watershed (hip-waders) 
 Authorized staff engaged in fish studies, habitat enhancement, 

sockeye re-introduction to Coq lake programs (e.g., BC Hydro 
biologists & contractors)  

 Unauthorized vehicles (uncommon—http://argoatv.com/)   
 Boats and / or aquatic equipment 
 Hikers trespassing up river 

Coquitlam South-West Watershed 
boundary (Coq. West 100 / W. 110 Branch 
roads, Summit Gate / Westwood Plateau, 
Cypress (Lake) Mountain to Eagle Mountain 
trails (Indian Arm Provincial Marine Park) 

 Day hikers / back-packers 
 ATV’s, dirt bikes, mountain bikes 
 

South-East Watershed Boundary 
(Crystal Falls & Coq. Lake viewpoint trails, 
Pinecone-Burke Provincial Park trails into Or 
creek drainage & Widgeon Lake to Branch 
200 / Cedar Creek drainage) 

 Day hikers / back-packers 
 ATV’s, dirt bikes, mountain bikes 
 

North Watershed Boundary Gate (Fly-
in Branch) 

 Day hikers / back-packers 
 ATV’s, dirt bikes, mountain bikes 
 Agencies with approved access in and out (e.g., Fortis and 

contractors – vehicles and machinery) 
Non-location specific pathways  Helicopter bucketing for wildfire suppression. 

 Animals (avian and mammals)  
 Existing AIS infestations within watershed continually growing, 

spreading vegetatively, or through seed production. 
 Road maintenance equipment (e.g., Graders / mowers) 

spreading AIS (e.g., Existing infestations along roadsides or 
disturbed areas) 

 AIS infestations outside watershed on perimeter being spread 
by abiotic factors (e.g., wind carrying seed). 

 First Nations or Archaeological studies involving equipment 
such as sediment screening systems, nets, etc. 

*The types of vectors are similar in each watershed (e.g., authorized and unauthorized vehicles, imported 
materials, anglers, boats, heavy equipment, hikers, etc.). 

http://argoatv.com/
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Examples of invasive species threats to British Columbia and WEMQC exist within every 
taxa. Feral pigs (Sus scrofa), New Zealand mud snail (Potamopyrgus antipodarum), 
American bullfrog (Lithobates catesbeianus), Asian long-horned beetle (Anoplophora 
glabripennis), flowering rush (Butomus umbellatus), and fish whirling disease (Myxobolus 
cerebralis) pose threats to WEMQC. Examples of others that should be assessed for risk 
to inform a comprehensive monitoring protocol are described in detail later in this 
report. A strong invasive species monitoring program is imperative to protect the 
integrity of WEMQC’s watersheds and drinking water. 

VI. Integrated Pest Management 
Managing ecosystems containing invasive species require assessing (1) whether a 
significant alteration in the system has occurred because of the existence of invasive 
species (2) characterizing changes to the system caused by the invader, and (3) 
developing strategies that restore the system to pre-invasion characteristics (Walker and 
Smith 1997). 

Integrated Pest Management (IPM) generally uses a combination of biological, 
mechanical, cultural, and chemical (herbicide) control strategies specific to the problem 
pest or invasive, is practical, adaptable, cost-efficient, and effective (Clark County, 
Washington 2016), and is in alignment with the management goals of the lands being 
managed. 

Seven key steps6 to IPM are to: 

 Correctly identify and prioritize the pests 
 Survey for pests and pest-caused injury 
 Define control guidelines based on aggressiveness 
 Maximize pest vulnerability (timing) when using a control method 
 Use the best combination of control tactics 
 Consider restoration to achieve desirable vegetation 
 Monitor the effects of control and restoration 

  

                                                
6 
http://collab.waterrf.org/Workshops/aquatic/Aquatic%20Species%20Presentations/US%20Bureau%20of
%20Reclamation%20Invasive%20Species%20and%20Water%20Delivery.pdf 

http://collab.waterrf.org/Workshops/aquatic/Aquatic%20Species%20Presentations/US%20Bureau%20of%20Reclamation%20Invasive%20Species%20and%20Water%20Delivery.pdf
http://collab.waterrf.org/Workshops/aquatic/Aquatic%20Species%20Presentations/US%20Bureau%20of%20Reclamation%20Invasive%20Species%20and%20Water%20Delivery.pdf
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VII. WEMQC Watershed Invasive Species Vectors 
 
Vectors are the means in which invasive species from a source population follow a 
pathway and spread to a new destination (Invasive Species Council of British Columbia 
2012). Hazard Analysis and Critical Control Point (HACCP) planning can provide a 
structured method to identify risks and develop preventive procedures and plans to 
prevent the spread of invasive species (USFWS-NCTC 2011). 

Invasive species in watersheds often disperse via flowing water and remain dormant in 
water, on fur and feathers, and on equipment and gear until they establish in favorable 
conditions (Zedler 2011). Most watersheds are landscape sinks that receive water, 
nutrients, and propagules from upstream and upslope, making them susceptible to 
introduction and establishment of invasive species (Zedler 2011). 

Reducing the number of invasive species entering the WEMQC area requires a focused 
effort to eliminate, minimize, or manage their pathways of introduction, which include:  

 Recreational activities, particularly in the Lower Seymour Conservation Reserve 
(canoeing and kayaking, cycling, fishing, hiking, hatchery) 

 All-terrain vehicles 
 Foot traffic – tours of watersheds (Coquitlam, Capilano, LSCR) 
 Mobile equipment/field equipment/machinery 
 Firefighting equipment 
 Infested gravel, soil or seed mixes 
 Live bait and organisms associated with live bait 
 Aquarium and water garden trade – plants and animals as well as associated 

pathogens 
 Live food fish 
 Water diversion projects – movement of organisms through pipelines 
 Biological control agents 
 Restoration activities 
 Commercial boating activity (ferries, commerce, shipping)—mentioned here 

because of its potential to introduce new invasive species to the region 

The goal should be to minimize the overall negative impacts of invasive species by 
identifying potential invaders and the most likely pathways for introduction (Randall 
2011). Sites are then monitored for the presence of these species, and upon detection, 
control measures are implemented. 
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VIII. WEMQC Early Detection and Rapid Response: Species 
Priorities 
 
Many organizations complete risk assessments on individual species. For example, 
provincial and state agencies complete risk assessments on species to assess the 
potential risk to that state once the species has been introduced. But more recent types 
of risk assessments assess the species that could threaten a location (i.e., water body) as 
well as the many factors that would be threatened by the presence of that species 
(Leewis and Gittenberger 2011). 

Assessing the risk of introduction and establishment to reservoirs and watercourses 
should include considerations of the following: 

 Connectivity to areas with invasive species and level of importance of vectors 
 Natural biodiversity disturbing factors, such as seasonal variations in temperature 

and/or salinity 
 Buffer function as it relates to the size of the water body, or watershed 
 Diversity (i.e., number) of non-native species present 

In addition to assessing what threatens a water body, it is important to assess what is 
threatened in a water body by the presence of invasive species. This includes factors, 
such as: 

 Diversity of native species 
 Diversity of rare and/or endemic species 
 Habitat variability, i.e., variation in salinity and substrate 
 Recreational use 
 Industrial use of water for, e.g., drinking 

Models exist to calculate risk to the water body by assigning high threat values when 
there is a significant number of invasive species present, or when there is a significant 
number of vectors to introduce invasive species (Leewis and Gittenberger 2011). The 
same model can assess water body threats. For example, a high threat value is assigned 
for water bodies used for drinking purposes, or if the water body has a significant 
number of native, rare, and/or endemic species. These two major categories are then 
combined to assess the effects of an invasive species on: 

 Habitat suitability—Water bodies in which invasives can establish and reproduce 
are more vulnerable than water bodies in which invasives cannot reproduce. 
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 Economic or environmental damage—Water bodies are more vulnerable to 
species that have done a significant amount of economic or environmental 
damage locally or elsewhere. 

 Potential to expand its population—Water bodies are more vulnerable to species 
able to expand their populations rapidly, i.e., short life cycle. 

 Potential to cause primarily ecological damage—Water bodies are more 
vulnerable to a species that can compete strongly for space with native species 
and predatory species such that it promotes settlement of consequential invading 
populations and those that bring non-native parasites and diseases. 

 Potential to cause major economic damage—Water bodies are more vulnerable to 
species that can cause physical damage as well as species that have negative 
effects on populations of other economically important species. 

Vulnerability within a region or geographic scope can then be illustrated spatially, 
describing level of risk by species. 

Appendix A lists several jurisdictions/entities (BC Invasive Species Working Group, 
Invasive Species Council of WEMQC, Coastal Invasive Species Council, Lillooet Regional 
Invasive Species Society, Washington Invasive Species Council, Washington Noxious 
Weed Control Board, Washington Department of Fish and Wildlife, Fraser Valley 
Invasive Plant Council, Alberta) and their priority invasive species lists. It is useful to 
consider invasive species priorities at a variety of scales within a region as part of a 
comprehensive assessment of risk to a geographic area. 

WEMQC describes invasive species in four major categories: 

 Prevent species—Species not yet within WEMQC but whose presence in 
surrounding jurisdictions, such as Fraser Valley or Washington State, pose a 
threat. 

 Eradicate species—Species identified as eradicable, especially if detected early. 
 Contain species—Species whose distribution is currently significant enough that 

eradication is unlikely. 
 Control species—Species currently widespread throughout the region, and with 

very little chance of eradication. 

Other jurisdictions describe invasive species in similar ways, but often using different 
terminology. For example, the Invasive Species Council of British Columbia ranks species 
as provincially noxious (PN) and regionally noxious (RN), the Washington Noxious Weed 
Control Board ranks species in classes (e.g., eradication is required by law for all Class A 
species), the Washington Department of Fish and Wildlife uses a risk-based prohibition 
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system (identifying species of greatest concern as Level 1), and the Fraser Valley Invasive 
Plant Council uses a system comparable to WEMQC. 

Within some jurisdictions, there are multiple lists that address different taxa. For 
example, within the State of Washington, the Washington Department of Fish and 
Wildlife AIS list contains prohibited aquatic animal species, regulated aquatic animal 
species, and unlisted aquatic invasive species.7 The Washington State Department of 
Agriculture (WSDA) Insect Pest Program and Department of Natural Resources Forest 
Health Program is concerned with Japanese beetle, apple maggot, gypsy moth species, 
and other non-native wood boring insects.8, 9 The WSDA added six additional species to 
the list of plants and seeds whose sales are prohibited in 2016.10 Invasive plants (noxious 
weeds) are separated into three regulatory classes11, and the Washington State Noxious 
Weed Control Board maintains a monitor list of species12 that are a concern but are not 
yet classified as noxious weeds. Washington is in the process of considering additions to 
their lists to address new threats: flowering rush (Botumus umbellatus), northern pike 
(Esox lucius), African clawed frog (Xenopus laevis), Japanese beetle (Polillia japonica), 
cereal aphid (Sipha maydis), white nose syndrome (Pseudogymnoascus destructans), and 
puncturevine (Tribulus terrestris) (Justin Bush, pers. comm). 
 
Annually crosswalking the highest invasive species priorities in the region, including 
obtaining information from neighboring jurisdictions about emerging threats currently 
not on dedicated lists, can help WEMQC assess and validate emerging threats (Appendix 
A), which should guide the species to be monitored within WEMQC’s jurisdiction.  

Basic information, e.g., fact sheets about key species that pose significant threats to the 
health and integrity of WEMQC watersheds because of their current proximity to 
WEMQC, can be found on websites within the jurisdiction and in neighboring 
jurisdictions. WEMQC staff have indicated they are particularly concerned about the 
following species:  

 Flowering Rush (Butomus umbellatus) is an invasive aquatic plant now found in 
lakes, rivers, streams and irrigation canals in Alberta. It replaces native vegetation, 
and is affecting water supply systems and water usage. There are three known 
populations that exist in B.C., one of which is Hatzic Lake,13 which drains into the 

                                                
7 http://wdfw.wa.gov/ais/species.html 
8 http://agr.wa.gov/plantsinsects/insectpests/ 
9 http://www.dnr.wa.gov/ForestHealth 
10 http://agr.wa.gov/FP/Pubs/docs/PlantServices/BrochureProhibitedPlants.pdf 
11 http://nwcb.wa.gov/classes-of-noxious-weeds 
12 http://nwcb.wa.gov/noxious-weed-monitor-list 
13 https://news.gov.bc.ca/releases/2016FLNR0266-002047 

http://wdfw.wa.gov/ais/species.html
http://agr.wa.gov/plantsinsects/insectpests/
http://www.dnr.wa.gov/ForestHealth
http://agr.wa.gov/FP/Pubs/docs/PlantServices/BrochureProhibitedPlants.pdf
http://nwcb.wa.gov/classes-of-noxious-weeds
http://nwcb.wa.gov/noxious-weed-monitor-list
https://news.gov.bc.ca/releases/2016FLNR0266-002047
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Fraser River.  
 

 American Bullfrogs (Lithobates catesbeianus), which were detected at Capilano 
Golf Club in West Vancouver in the Fall of 2016.14  
 

 White Nose Syndrome, caused by a fungus, Pseudogymnoascuc destructans,15 
was first detected in the United States in New York in 2006. It was detected in 
Washington State in March of 2016. The detection of the fungus in the State of 
Washington represents a significant spread of the syndrome, which, until 2016, 
had been restricted to the eastern half of the United States.16 
 

 Fish Whirling Disease, caused by the parasite, Myxobolus cerebralis, has been 
detected in most of the western U.S. states, including Washington. It was 
detected in Johnson Lake at Banff National Park (BNF) in August of 2016, and as 
of September 2016, has since been detected in six additional locations in Alberta, 
including the upper Bow River, downstream from the confluence of the Bow 
River and Cascade River in BNF.17, 18 The Bow River attracts fishers from 
throughout the world; the presence of whirling disease could significantly impact 
the fishery and local economy as it has the potential to cause mortality in as much 
as 90% of any trout population. 
 

 European fire ants (Myrmica rubra) were detected in British Columbia in 2010, 
and have ben confirmed in isolated locations, including the neighboring district of 
North Vancouver.19 European fire ants are aggressive, causing painful stings and 
sometimes significant allergic reactions. Because of the size of their colonies (up 
to four nests per m2), they interfere with people’s use of green spaces, such as 
lawns and parks, and can displace native ants as well as enhance populations of 
agricultural pests, such as aphids and scales. 

However, a cursory review of the invasive species of concern by neighboring 
jurisdictions indicates WEMQC’s list should be more comprehensive, and a systematic 
approach is needed to identify key invasive species threats on an annual basis. 

                                                
14 http://www.nsnews.com/news/bullfrogs-abound-streamkeepers-warns-1.2335800 
15 http://wdfw.wa.gov/conservation/health/wns/ 
16 https://www.whitenosesyndrome.org/sites/default/files/wns_map_20160802.jpg 
17 http://www.cbc.ca/news/canada/calgary/whirling-disease-bow-river-calgary-1.3758701 
18 http://www.cbc.ca/news/canada/calgary/invasive-species-alberta-top-threats-1.3784053 
19 https://www.for.gov.bc.ca/hra/invasive-species/fire_ants.htm 

http://www.nsnews.com/news/bullfrogs-abound-streamkeepers-warns-1.2335800
http://wdfw.wa.gov/conservation/health/wns/
https://www.whitenosesyndrome.org/sites/default/files/wns_map_20160802.jpg
http://www.cbc.ca/news/canada/calgary/whirling-disease-bow-river-calgary-1.3758701
http://www.cbc.ca/news/canada/calgary/invasive-species-alberta-top-threats-1.3784053
https://www.for.gov.bc.ca/hra/invasive-species/fire_ants.htm
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A crosswalk of invasive species of concern by jurisdiction (Appendix A) resulted in the 
following priority species WEMQC should discuss for conducting a risk assessment, 
which could lead to additions to its monitoring program: 

 Feral pig (Sus scrofa) 
 American bullfrog (Lithobates 

catesbeianus) 
 Asian long-horned beetle (Anoplophora 

glabripennis) 
 Japanese beetle (Polillia japonica) 
 New Zealand mud snail (Potamopyrgus 

antipodarum) 
 Blueweed (Echium vulgare) 
 Bugloss spp. (Anchusa) 
 Common crupina (Crupina vulgaris) 
 English holly (Ilex aquifolium) 
 English/Irish ivy (Hedera spp.) 
 European fire ants (Myrmica rubra) 
 False brome (Brachypodium sylvaticum) 
 Garlic mustard (Alliaria petiolata) 
 Gorse (Ulex eurpoaeus) 
 Hawkweed spp.  
 All hogweed species in Appendix A 
 All knapweed species in Appendix A 
 Kudzu (Pueraria lobata) 
 Leafy spurge (Euphorbia esula) 
 Perennial pepperweed (Lepidium 

latifolium) 

 Policeman’s helmet (Impatiens 
glandulifera) 

 Poison hemlock (Conium maculatum) 
 Puncturevine (Tribulus terrestris) 
 Spurge (Daphne laureola) 
 Tansy ragwort (Senecio jacobaea) 
 Thistle spp. 
 Yellow archangel (Lamiastrum/Lamium 

galeobdolon) 
 Yellow starthistle (Centaurea solstitialis) 
 Eurasian watermilfoil (Myriophyllum 

spicatum), Variable leaf watermilfoil 
(Myriophyllum heterophyllum) 

 Flowering rush (Butomus umbellatus) 
 Hydrilla (Hydrilla verticillata) 
 Ludwigia spp. 
 Purple loosestrife (Lythrum salicari) 
 Reed canary grass (Phalaris arundinacea) 
 Sulfur cinquefoil (Potentilla recta) 
 Yellowflag iris (Iris pseudacorus) 
 White nose syndrome 

(Pseudogymnoascus destructans) 
 Fish whirling disease (Myxobolus 

cerebralis) 

If WEMQC initiates a process to conduct a specific number of 
risk assessments on an annual basis, through time, it will have 
a comprehensive multi-taxa assessment of invasive species 
threats to the WEMQC. 

 

 

Figure 3. Orange hawkweed is an 
invasive species spread primarily 

by windblown seed, but once 
established, spreads by stolons to 

form dense monocultures that 
outcompete native plants. Photo 

credits: Boundary Invasive 
Species Society. 
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Quagga and Zebra Mussels (Dreissenids) have been expanding throughout North 
America since their introduction to the Great Lakes region in the 1980s. Currently, only 
the Pacific Northwest states and provinces have no established populations of 
dreissenids. Watercraft inspection stations in British Columbia inspected 24,500 
watercraft in 2016 for both quagga and zebra mussels, and detected the invasive 
mussels on 17 vessels.20 

Dreissenids have cost water delivery agencies millions of dollars in control efforts. The 
risk of both introduction and establishment of dreissenids has been calculated for water 
bodies in the Columbia River Basin and Greater Northwest region (Wells et al. 2011). 
Risk of introduction was based on boater recreational use of water bodies and 
environmental parameters. Risk of establishment was considered the more important of 
the two analyses. The risk of establishment of quagga and zebra mussels (dreissenids) is 
influenced by environmental parameters, such as dissolved calcium, pH, water 
temperature, salinity, dissolved oxygen, and substrate (Wells et al. 2011). Dissolved 
calcium concentrations and pH are the most limiting environmental parameters to 
dreissenid establishment in the CRB and greater Northwest (Hincks and Mackie 1997; 
McMahon 1996). 

 Dissolved calcium—Dreissenid adults inhabit waters with calcium concentrations 
greater than or equal to 15 mg Ca2+/L, and populations become dense at 
concentrations greater than or equal to 21 mg Ca2+/L (McMahon 1996).  
 

 pH—Dreissenid veligers are found in North America at pHs between 7.4 and 9.4 
(although Wells at al. 2011 provided a more conservative estimate of 6.9 for the 
lower end of pH to account for seasonal and diurnal variability and other factors); 
pH 8.4 is optimal (McMahon 1996). Dreissenids lose calcium to the environment 
in a pH environment less than 6.5 or greater than 10 (Hincks and Mackie 1997; 
McMahon 1996).  
 

 Water temperature—Dreissenids become established and persist in a wide range 
of water temperatures throughout North America, therefore, temperature is not 
considered a limiting factor (Wells et al. 2011).  
 

                                                
20 http://vancouversun.com/news/local-news/b-c-reports-invasive-mussels-on-17-watercraft-inspected-
this-past-boating-season?utm_source=IMC+weekly+Dreissenid+Digest&utm_campaign=6de6328dee-
Weekly_Dreissenid_Digest+11_11_2016&utm_medium=email&utm_term=0_68bd7ec89f-6de6328dee-
11457253 
 

http://vancouversun.com/news/local-news/b-c-reports-invasive-mussels-on-17-watercraft-inspected-this-past-boating-season?utm_source=IMC+weekly+Dreissenid+Digest&utm_campaign=6de6328dee-Weekly_Dreissenid_Digest+11_11_2016&utm_medium=email&utm_term=0_68bd7ec89f-6de6328dee-11457253
http://vancouversun.com/news/local-news/b-c-reports-invasive-mussels-on-17-watercraft-inspected-this-past-boating-season?utm_source=IMC+weekly+Dreissenid+Digest&utm_campaign=6de6328dee-Weekly_Dreissenid_Digest+11_11_2016&utm_medium=email&utm_term=0_68bd7ec89f-6de6328dee-11457253
http://vancouversun.com/news/local-news/b-c-reports-invasive-mussels-on-17-watercraft-inspected-this-past-boating-season?utm_source=IMC+weekly+Dreissenid+Digest&utm_campaign=6de6328dee-Weekly_Dreissenid_Digest+11_11_2016&utm_medium=email&utm_term=0_68bd7ec89f-6de6328dee-11457253
http://vancouversun.com/news/local-news/b-c-reports-invasive-mussels-on-17-watercraft-inspected-this-past-boating-season?utm_source=IMC+weekly+Dreissenid+Digest&utm_campaign=6de6328dee-Weekly_Dreissenid_Digest+11_11_2016&utm_medium=email&utm_term=0_68bd7ec89f-6de6328dee-11457253
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 Salinity—Dreissenids tolerate salinities up to 4% in North America (McMahon 
1996).  
 

 Oxygen—Most water bodies in the Pacific Northwest could support a source 
population during periods of low dissolved oxygen.  
 

 Substrate—Dreissenid mussels colonize many kinds of substrate, such as sand, 
rock, shells, and plants, therefore, substrate is not a limiting factor for dreissenids 
(Roe and MacIsaac 1997). 

Examples of rankings of risk of establishment in other western North America water 
bodies indicate that, based on the water chemistries of the Capilano, Seymour, and 
Coquitlam water systems (Table 2), the risk of establishment of dreissenids in these 
systems is very low and unlikely. The calcium levels are significantly less than 15 mg 
Ca2+/L, and the pH values of untreated water are below the 6.9 threshold established 
by Wells et al. (2011). 

 
Table 2. 2015 water chemistry data, specifically dissolved calcium and pH, from WEMQC water systems 
(WEMQC 2015). 

 Capilano 
Water System 

Seymour 
Water System 

Coquitlam 
Water System 

Calcium Total (mg/L)    
Untreated 1.35 1.75 0.886 
Treated 3.57 3.57 0.869 
Range 2.93–4.40 2.93–4.40 0.793–0.964 

pH    
Untreated 6.5 6.5 6.3 
Treated 7.5 7.5 7.5 
Range 7.3–7.7 7.3–7.6 7.3–7.7 

 
The golden mussel (Limnoperna fortunei) is a bivalve native to Asia that is spreading 
worldwide. It resembles invasive dreissenids, but is less studied and has broader 
environmental tolerances (Oliveira et al. 2010). The potential distribution of golden 
mussels overlaps dreissenids in North America, and extends into waters that are warmer, 
lower in calcium, and subject to oxygen depletion events. WEMQC staff should be 
cognizant of the potential for introduction of golden mussels because calcium and pH 
are unlikely to be limiting factors in North American rivers (Oliveira et al. 2010). 

  



27   WEMQC Watershed Biosecurity Analysis—Terrestrial and Aquatic Invasive Species 

 

IX. Best Management Practices and Protocols 
 
WEMQC seeks to become a global leader in the treatment and prevention of terrestrial 
and aquatic invasive species, with water quality and ecosystem health as primary 
priorities, and preventing transmission of invasive species and protection of native fish 
and wildlife as secondary priorities.  

We compiled information associated with invasive species prevention programs in six 
states—Washington, Oregon, Minnesota, Massachusetts, California, and Vermont as well 
as those proposed by the USDA Forest Service (Appendix B). In addition, we summarized 
the Uniform Minimum Protocols and Standards for Inspection and Decontamination 
Programs for Dreissenid Mussels in the Western United States (Elwell and Phillips 2016). 
The contents of the appendix are summarized in a best management practices crosswalk 
in Table 3. We evaluated the strengths and weaknesses of WEMQC practices and 
protocols against the best management practices and standards and protocols developed 
by other agencies and water delivery providers. 

Table 3. Best management practices from water-delivery agency prevention programs in Washington, 
Oregon, Massachusetts, Vermont, and Minnesota. 

  SEATTLE 
WA 

TACOMA 
WA 

PORTLAND 
OR 

MA VT MN 

PREVENTION 
Educational posters/brochures/signage 

 
X X X X X 

Boat inspections X X 
 

X X X 
Boat washing/decontamination stations X X 

 
X X X 

Boat ramp monitors 
   

X X 
 

Education: Classroom, volunteer 
trainings 

  
X X X 

 

Volunteer stewardship programs 
  

X X 
  

Monitoring of high-risk sites X 
 

X X X 
 

Maintain inventory of native and invasive 
plant species 

X 
 

X X X 
 

Guidelines for road work, moving, etc., to 
prevent invasive seed spread 

X 
 

X X 
  

Limit vehicle access in watersheds X X X X 
  

Enhance native biodiversity X 
 

X 
   

EARLY DETECTION/ RAPID RESPONSE (EDRR) 
Provide public alerts via signage, 
websites, etc. 

  
X X X X 

Map known infestations, monitor effects X 
 

X X X X 

Where small patches of invasive plants 
are found, remove 

  
X X 

  

Maintain a list of plants for required 
eradication 

  
X X 
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Assist citizens in identifying nuisance 
plants and methods of removal 

  
X 

   

Staff in early detection identification and 
reporting 

  
X X X 

 

ERADICATION AND CONTROL  
Prioritize based on risk; determine most 
cost-effective method of eradication 

X X X X X X 

Eradication and control methods for 
plants include: mechanical removal, 
cultural control, biocontrols, herbicides 

X X X X X X 

 
 
This section of the report includes specifics on some of the important best management 
practices implemented by these states and municipalities: 

A. Washington 
Seattle BMPs  

(Seattle City Light 2010, Nickelson 2014, Nickelson 2015, Neckelson et al. 2014, 
Nickelson et al. 2015,). 
 

A. Prevention 
 Annual monitoring of high-risk sites (such as road sides and gravel pits), 

selected riparian areas, wetlands, and meadows. 
 Maintain existing policy of no unsupervised public access in watersheds.  
 Require decontamination and inspection of vehicles and equipment used in 

water bodies. 
 Limit vehicle use for those driven outside the watersheds from using common 

roads within the watershed and clean vehicles when entering watersheds. 
 Frequent washing of vehicles and equipment stationed within the watersheds. 
 Decrease human-caused disturbance:  elevate brushing blades, decrease 

brushing frequency, brush only those areas required. 
 Rapidly re-vegetate areas of human-caused ground disturbance. 
 Use only uncontaminated gravel and institute a gravel tracking system. 
 Limit use of straw; use only certified weed-free straw. 
 Enhance native biodiversity in habitats that are at risk of invasion. 
 Enhance forest health and resilience. 

 
B. EDRR 
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 Very high risk areas because of frequent disturbance are surveyed annually or 
semi-annually. 

 Areas disturbed less frequently are surveyed approximately one year after the 
disturbance, then periodically on a site-specific basis. 

 Sensitive habitats with low disturbance rates are surveyed using a rotating 
panel method, in which a limited number of habitats are surveyed each year. 
 

C. Eradication and Control 
 Prioritize based on ecological risk, determine most cost-effective method of 

eradication. 
 Eradication and control treatment options for plants:  mechanical removal, 

starving the roots by shading, biocontrols (generally species-specific insects). 

 
Tacoma BMPs  

A. Prevention 
 Public education/outreach to prevent aquatic invasive species by inspecting 

watercraft and equipment carefully, remove and dispose of all mussels and 
plants, drain water from boat, bilge, trailer and gear. 

 Public education/outreach to prevent aquatic invasive species by not draining 
aquariums or bait containers into waterways. 
 

B. Eradication and Control 
 Manual: pulled by hand or dug out. 
 Cultural:  burning plants and re-sprouts at regular intervals with a blow torch. 
 Chemical or biological controls as permitted. 
 For Japanese knotweed (Polygonum cuspidatum), mowing followed by 

herbicide treatments will provide some control. 
 For reed canarygrass (Phalaris arundinacea), smothering with heavy cardboard 

and compost prior to the growing season, then planting with desired native 
species can reduce the density and control an infestation, but not eliminate it. 
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B. Portland, Oregon 
(City of Portland 2014, City of Portland, 2015, City of Portland Bureau of Environmental 
Services 2014, City of Portland Bureau of Environmental Services 2015). 

Prevention 

 Following eradication efforts, establish native plant communities. 
Comprehensive monitoring will support the establishment of planted trees 
and shrubs, and seeded areas.  

 Portland Parks & Recreation:  organizes over 70,000 volunteer hours of work 
on natural area stewardship projects each year. 

 Bureau of Environmental Services Clean Rivers Education Program involves 
about 6,500 students per year in classroom and field exploration, site 
assessment, and watershed health education. 

 Maintain inventory of both native and invasive plants. Prioritize management 
actions in natural areas based on the presence of sensitive species, invasive 
species, riparian habitat, and other features. 

 Plan and track invasive species control and restoration efforts via city 
databases. 

 Produce a comprehensive treatment calendar for invasive plants in the 
region. 

 City of Portland Construction Specifications to be updated to include 
practices for preventing the spread of noxious weeds by construction 
activities and equipment. 

EDRR 

Map known infestations, monitor city efforts. 

Portland Parks & Recreation:  In city parks, remove small patches of invasive plants. 

Portland Bureau of Environmental Services:  Remove invasive plants and install native 
plants; manage each site for at least five years to promote native plant establishment. 

Portland City Code (Section 29.20.010 G) created a Required Eradication List as part of 
the Nuisance Plants List, and established new nuisance plant requirements. When any of 
the plants on the list are growing on a property, the property owners must eradicate the 
plants. The provision applies to all properties in the City of Portland, both public and 
private. 

Provide free assistance to citizens in identifying nuisance plants and methods to remove 
them. 
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Eradication and Control 

Control invasive plant species through integrated pest management (IPM), including 
cutting, mowing, seeding, pulling, mulching, and judicious herbicide application. 

C. Massachusetts 
(Massachusetts Department of Conservation and Recreation 2006, 2007, 2009, 2010, 
2011) 
 
Prevention 

 Boat ramp monitor program aims to prevent pristine water bodies from 
becoming infested; to reduce further spread of exotic plants from infested 
areas, and to educate boaters about non-native species and the steps they can 
take to protect lakes and ponds. 

 Boat ramp monitors are placed at both infested in un-infested lakes and ponds 
statewide. Their goal is to inspect every boat entering or leaving to make sure 
that no plant fragments are attached to the boat, trailer, or gear. 

 As part of the Boat Ramp Monitor Program, boaters are given an informational 
brochure, asked to participate in a voluntary boat inspection and complete a 
brief survey. 

 Boaters must fill out and display a Clean Boat Certification Form before 
launching their boat at state boat ramps in the Hoosic and Housatonic 
watersheds. 

 Weeds Watcher Program trains local lake groups to monitor their ponds for 
the presence of exotic invasive species and to develop a removal plan if an 
infestation is found. Weeds Watchers patrol their lake every other week 
during the summer for the presence of invasive species in key locations (boat 
ramps, inlets and shallow coves, etc). A yearly summary of the monitoring 
results is completed and returned. 

 Educational brochures highlight threats from aquatic invasive species and the 
steps needed to protect against them. Brochures produced include "Stop the 
Spread" (focused on Didymo), "Attention Boaters" (addresses AIS in general), 
"Invasive Mussels" (zebra and quagga), and "Spiny Water Flea Alert" (directed 
at Quabbin boaters and anglers). Brochures are distributed at bait shops, 
libraries, sportsman clubs, town clerk offices for distribution with fishing 
licenses, historic societies, MA Audubon sites, etc. 

 Other possible educational approaches include:  Develop packaged 
presentation (PowerPoint) for use with sportsman clubs, fishing organization 
banquets, lake association meetings; local cable station written public service 
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messages; articles in local newspapers; possible signage/kiosks at boat ramps; 
develop specific mailings to owners around ponds and lakes; booth at hunting 
and fishing expositions with poster board displays and brochures; approach 
Wal-Mart about making brochures available in their sporting goods 
department where fishing licenses are sold; create color insert on AIS for 
inclusion in fishing guide; conduct training for Rangers and staff that oversee 
fishing areas on the subject of AIS and provide Rangers with brochures for 
distribution to visitors. 

 Any boat that has been in a water body that has an occurrence of zebra or 
quagga mussels within the prior 30 days, must comply with decontamination 
procedures (see sheet 2). 

 Remove terrestrial invasive plants discovered within 300 feet of known rare 
plant populations. Removals or treatments of invasive plants within these 
areas to be done in consultation with professional botanists and/or the 
Natural Heritage and Endangered Species Program to assure there will be no 
collateral damage to the protected species. 

 Silviculture modifications:  Within the annual internal review of proposed 
timber harvesting operations, DWSP will survey the lot and adjacent areas for 
invasive plants and will initiate control measures and/or tailor the proposed 
silviculture accordingly. 

 Logging equipment inspection:  Division foresters will work to educate loggers 
about terrestrial invasives, and will implement logging equipment cleaning 
policies designed to minimize the likelihood that seeds or rhizome fragments 
of invasive plants are brought on to watershed lands, especially to areas that 
currently do not have invasive plant infestations. 

 Field mowing practices:  To reduce the spread of invasive plants through 
mowing, maintenance crews will receive training from NR staff in identifying 
invasive plant species and the timing of seed production. When mowing in 
areas containing invasive species, mowers will be cleaned before moving to 
uninfected areas. Infected areas will be avoided unless mowing is part of a 
treatment plan. 

 Road maintenance activities: NR staff will educate operators about the need 
to adjust the timing of routine road maintenance activities according to seed 
maturation dates, the need to perform routine cleaning of mowing or other 
road maintenance equipment to reduce the spread of seed or vegetative 
material. 
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EDRR 

 If a potential infestation is found, the Weed Watchers group will work with 
the Invasive Species Task Force to identify the species and to develop and 
implement a removal plan. 

 Upon the discovery of zebra mussels, a temporary, short-term closure of the 
lake is recommended to allow agencies time to determine the scope and 
severity of the occurrence, the risk of transport to other water bodies, and 
the appropriate management measures for the lake going forward. 

 Remove terrestrial invasive plants discovered within 300 feet of known rare 
plant populations. Removals or treatments of invasive plants within these 
areas to be done in consultation with professional botanists and/or the 
Natural Heritage and Endangered Species Program to assure there will be no 
collateral damage to the protected species. 

 Preliminary risk assessment for high priority species:  a list is maintained of 
"Early Detection" species, to be reviewed regularly to determine which of the 
listed species would post the greatest threat to watersheds or human health 
if they became established, where they are most likely to occur, and to 
publish updated lists periodically. 

 Formal detection activities:  Qualitative and quantitative measures of invasive 
plant presence and abundance. 

 Informal detection activities:  Staff will be trained in the identification of high 
priority potential new invaders to extend the reach of early detection 
network to areas of the watershed that they traverse in the course of regular 
field work. Develop invasive plant report forms for staff to carry with them in 
the field. Develop a program of workshops, posters, and reporting sheets for 
the public as well. 

 Research:  As lists are updated to include new and potentially invasive plant 
species, update with alerts via email and web postings. 

 Training:  Staff to be trained in Early Detection species identification and 
reporting. 

 Voucher specimen collection:  A voucher specimen of any new invasive 
species will be collected by NR following protocols provided by the Mass 
Herbarium. 

 Authoritative verification:  If necessary, species identification will be verified 
by a professional botanist before the eradication response is started. 

 Standing response team:  a core response team comprised of a staff member 
from NR, Forestry, and Watershed Maintenance at each watershed. 
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 Training in control methods:  Experience in control methods likely to be used 
against an Early Detection species will be gained through ongoing efforts to 
control existing invasive plant populations. 

 Response contingency budget:  The core response team will develop a 
contingency budget.  

 Prior understanding of potential legal constraints:  The core response team 
will consult with NHESP whenever an Early Detection species is discovered, 
to ensure that any control actions will not negatively impact a listed rare or 
endangered species. 

Eradication and Control 
 Mechanical pulling where appropriate due to small numbers of invasive plants. 
 Mowing when plants are flowering but have not produced seed. Mowing can 

be done using hand weed trimmers or brush saws, depending on the species.  
 Certain species can be mowed, allowed to resprout for eight weeks, and then 

torched and raked using a propane torch and fire rake. 

D. Vermont 
(Vermont Department of Environmental Conservation 2006) 

Prevention 

 Public Access Greeter Program:  Greeters perform watercraft inspections and 
educate boaters on the threats of aquatic invasive species. 

 Vermont Invasive Patrollers (VIPs):  Volunteers that monitor Vermont's lakes, 
rivers, and ponds for new infestations of invasive plants. 

 Watercraft Decontamination:  Several watercraft decontamination stations 
operated by the Lake Champlain Basin Program, Vermont Agency of Natural 
Resources, and local public access greeters around the state. Courtesy 
decontaminations will be offered to boaters. 

 Cooperative Boat Wash Program:  In addition to the dedicated boat wash 
stations, boaters on and around Lake Champlain can also have their watercraft 
washed at carwashes in the Champlain basin that participate in the 
Cooperative Boat Wash Program. The program is designed to help boaters 
find local car wash stations that are suitable for pressure washing boats, 
trailers, and other equipment. 

 Aquatic Invasive Species Signage:  Vermont DEC installs signs at public areas 
that inform boaters of the steps they should take to avoid moving nuisance 
species and alert users of any present infestations of invasive pests. Signs are 
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updated annually as needed so that the public is kept current on new 
infestations and new threats. 

 Monitoring:  DEC staff routinely sample Vermont waters to check for and 
document infestations of nuisance species in new waterbodies, evaluate 
population status of existing infestations, determine what if any control efforts 
can be used on existing infestations, assess habitat suitability of waters to 
determine risk of a possible invasive infestation. 
 

EDRR 
 Maintain a monitoring website. 
 Pursuant to 10 V.S.A. Chapter 50, an Aquatic Nuisance Control Permit is 

required to control nuisance aquatic plants, insects or other aquatic life 
(including lamprey) in Vermont waters. Some types of nuisance control 
activities are exempt. The use of chemical herbicides, bottom barrier materials, 
or powered mechanical devices may also require a wetland permit. 

 Transport of aquatic plants and aquatic nuisance species (10 V.S. A. 1454):  No 
person shall transport an aquatic plant or plant part, zebra mussels, quagga 
mussels, or other aquatic nuisance species to or from any Vermont waters on 
the outside of a vehicle, boat, personal watercraft, or other equipment.  

E. Minnesota 
(Minnesota Department of Natural Resources 2011, 2013; Minnesota Invasive Species 
Advisory Council 2009) 

Prevention 

 Recreational Equipment Inspection and Decontamination:  For day users, 
inspect, clean off, drain, rinse (with low pressure, hot water when possible) and 
dry for five days or more or wipe with a towel. For recreational equipment left 
in zebra mussel infested waters for more than a day, do all of the above, 
except use high pressure, hot water treatment for exterior surfaces, and low 
pressure hot water treatment for interior components when possible. 

 If recreational equipment has been left in the water for less than a day, key 
actions to prevent the spread of AIS are:  Inspect and clean off any visible 
aquatic plants, animals, and mud from all equipment before leaving water 
access. Drain motor, bilge, livewell, and other water containing devices before 
leaving water access. Dispose of unwanted bait, worms, and fish parts in the 
trash. When keeping live bait, drain bait container and replace with spring or 
dechlorinated tap water. Never dump live fish or other organisms from one 
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water body into another. Dry everything for five days or more or wipe with a 
towel before reuse. 

 Additional precautions needed to remove small bodied organisms from other 
parts of equipment:  Spray/rinse recreational equipment with high pressure 
hot water to clean off mud and kill aquatic invasive species when possible; 
flush motor according to owner's manual, AND/OR dry everything for five 
days or more OR wipe with a towel before reuse. 

 Decontamination:  If recreational equipment has been left in the water for 
more than a day, the following decontamination methods are recommended in 
accordance with manufacturer's recommendations whenever possible:  
Spray/rinse hull and other external areas or recreational equipment with high 
pressure (2500 psi) hot water (140F for 10 sec). Rinse/flush motors with hot 
water (120F). Rinse/flush interior compartments with hot water (120F). Dry 
everything for five days or more OR wipe with a towel before reuse. 

 Specific guidelines for anglers, motor boaters, non-motorized boaters, scuba 
divers and snorkelers, seaplane operators, and waterfowl hunters. 

EDRR 

 If recreational equipment is fouled, certified or professional decontamination 
services are highly recommended and may be required based on local, state, or 
tribal regulations. 

 Report new sightings:  Note exact location; take a photo; if possible, place 
specimens in a sealed plastic bag, and call federal, state, tribal, or Sea Grant 
office, or submit report online. 

 RR Action 1:  Investigate reports of suspected AIS; write a report on the 
results of visit to the lake and post it on a shared drive. 

 RR Action 2:  Confirm species identity. 
 RR Action 3:  a. Information about the confirmed occurrences sent to the DNR 

Invasive Species Prevention Coordinator for inclusion in the database, on 
published lists of infested waters, and for updating GIS data; b. Also send 
confirmed report information to USGS-NAS database. 

 RR Action 4:  Designate infested waters via DNR Commissioner's Order and 
publish in State Register. 

 RR Action 5:  Rapid Assessment (skip to RR Action 6 if new infestation rather 
than new introduction) 

 RR Action 6:  Conduct field survey to determine distribution of species in the 
waterbody; write a report on the results of the survey and post it on a shared 
drive. 
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 RR Action 7:  a. Consider survey of aquatic community for future assessment; 
b. Determine if endangered species present. 

 Implement Treatment Action 1:  Determine treatment method. 
 Implement Treatment Action 2:  Obtain treatment permits. 
 Implement Treatment Action 3:  Arrange funding for treatment. 
 Implement Treatment Action 4:  Contract for treatment. 
 Containment Action 1:  Inform others of new infestation prior to press 

releases (e.g., Commissioner's Office, MN DNR area and regional staff, MN 
Sea Grant, USFWS, NPS, Tribes, area and regional staff). 

 Containment Action 2:  Draft and issue news release about new introduction 
or infestation. 

 Containment Action 3:  Post Invasive Species Alert signs at water accesses on 
the new infested water. 

 Containment Action 4:  Enforce AIS containment laws at new infested water. 
 Containment Action 5:  Conduct watercraft inspections at public water 

accesses on waters with newly discovered infested waters. 

F. Uniform Minimum Protocols and Standards (UMPS III) 
(Elwell and Phillips 2016) 

Prevention 

 Self-Inspection at waterbodies can require voluntary or mandatory 
participation from the watercraft operator. Inspection forms are made 
available at an entry station, kiosk, or online with accompanying instructions. 
The form is then displayed visibly. 

 Screening for High-Risk Watercraft utilizing a screening interview to collect 
information from the boat operator through a standard set of questions prior 
to launching or entry at a waterbody. Questions are designed to determine the 
level of risk posed by that watercraft based on its recent history of use. The 
person conducting the interview should make sure that the responses given 
match the physical evidence available, which may require a brief confirmation 
inspection. This program provides education to boat operators on AIS and 
boat inspection processes. 

 Comprehensive Watercraft, Trailer and Equipment Inspection requiring a 
multi-step process to evaluate the boat for risk using both a screening 
interview and a physical and visual inspection. This may include, if appropriate, 
decontamination, quarantine or exclusion.  

 Decontamination:  Following inspection, if a watercraft is confirmed or 
suspected to have mussels on board, three options are available:  1) 
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decontamination, 2) quarantine to allow sufficient drying or 3) exclusion. Hot 
water decontamination using a pressure washing unit is currently the only 
scientifically validated method that kills and removes mussels. Coupling hot 
water spray with a recommended period of drying is the most effective means 
to assure that all mussels are killed, and to the extent practical, all visible 
mussels are removed. The best current technology available for watercraft and 
equipment decontamination is hot water pressure washing. the exclusive use 
of hot water (140F or 120F at the point of contact) and pressure washing or 
flushing equipment with various attachments to kill and remove any possible 
mussels and kill all veligers from every area of the watercraft, engine, trailer 
and equipment is recommended. 

 Quarantine or Drying Time is likely the most effective way to assure that live 
mussels are not transported between waterbodies on trailered watercraft or 
equipment. The two primary situations where drying is utilized are 1) following 
watercraft decontamination of an infested conveyance, and 2) when 
decontamination is not possible. The Aquatic Invasive Species Network21 
provides technical information associated with drying/quarantine time 
depending on temperature and humidity zones as well as month of year.22 
Although Canada is not included on the map, western Washington State 
would closely represent WEMQC drying time. 

 Watercraft/Equipment Exclusion:  High-risk watercraft that is not 
decontaminated and/or quarantined should be excluded and not allowed to 
launch. Exclusion can be the result of vessel operator refusal to submit to an 
inspection, lack of available equipment or trained applicators, traffic or 
facilities. Exclusion will vary based on state regulation or local authority and 
should not be a long-term substitute for development of a more user-friendly 
and proactive inspection program. 

 Watercraft Sealing and Certification:  Many boating and water management 
agencies and organizations currently utilize some form of certification for 
watercraft or equipment that can signify inspection, decontamination or 
quarantine/ drying time requirements. Certification of this type helps the 
operator avoid repeated time delays upon re-entry and makes it easier for the 
jurisdiction implementing the program by reducing work load, processing time 
and focusing limited resources on higher risk watercraft. Many agencies apply 
seals that connect the watercraft/equipment to the trailer so that it cannot be 

                                                
21 http://www.westernais.org 
 
22 http://www.westernais.org/technical-information 

http://www.westernais.org/
http://www.westernais.org/technical-information
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used between inspections without detection. A seal serves as a form of 
communication between managers. 

G. US Forest Service and BLM: Operational Guidelines for 2016 Fire 
Activities 
 
The US Forest Service and Bureau of Land Management developed operational 
guidelines for 2016 fire activities to safeguard against the spread of aquatic invasive 
species in Oregon and Washington.23 In addition to prevention activities, their guidelines 
describe, in detail, ways to sanitize equipment with and without chemical disinfectants as 
well as issues associated with disposal, storage and shelf life of registered chemical 
products, and supply sources. They offer methods of control for species of concern to 
WEMQC, such as whirling disease (Myxobolus cerebralis) and didymo (Didymosphenia 
geminata).  

WEMQC should implement US Forest Service and Bureau of Land Management 2016 
prevention activities associated with firefighting to prevent the spread of invasive 
species.  

                                                
23 http://www.fs.fed.us/r6/fire/aquatic-invasive-
species/2016%20R6%20Fire%20AIS%20Operational%20Guidance_20160718_JC.pdf 
 

http://www.fs.fed.us/r6/fire/aquatic-invasive-species/2016%20R6%20Fire%20AIS%20Operational%20Guidance_20160718_JC.pdf
http://www.fs.fed.us/r6/fire/aquatic-invasive-species/2016%20R6%20Fire%20AIS%20Operational%20Guidance_20160718_JC.pdf
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X. WEMQC Best Management Practices 
 
Strengths 
 
One of the strongest features of the WEMQC watershed AIS policy is the emphasis on 
minimizing disturbance and on replanting quickly after disturbances. The 2015 addition 
of policies and procedures to prevent establishment of aquatic AIS is also a major 
strength. The addition of knotweed survey work in 2015 will help inform effective 
adaptive management in the future. The 2010 strategy excels in emphasizing the role of 
disturbance in the establishment of AIS and prioritizes monitoring and treatment in and 
around disturbed areas. Replacing removed AIS with native species is important. The 
discussion of treatment goals and strategies is sufficiently thorough, and in alignment 
with the overarching management goals for the region. The Guidelines for Earth 
Materials document include a thorough discussion of source material allowed as well as 
required inspection and testing of stockpiled materials. 

Current knotweed practices emphasize monitoring and mapping, crucial for an effective 
containment strategy. The Knotweed Report Restoration Planting Section recommends 
the most effective species for replanting. Equipment sanitation after working at 
knotweed sites is excellent, and sound strategies exist for knotweed disposal and 
monitoring of disposal sites. The cleaning guidelines for aquatic AIS prevention are very 
thorough. 

Suggested improvements 
 

Comprehensive BMPs 
The most significant opportunity to improve AIS policies and strategies is the 
development of comprehensive best management practices (BMPs) for preventing the 
introduction of AIS. Best management practices are methods or techniques found to be 
the most effective and practical in achieving an objective, such as preventing or reducing 
invasive plant spread, while making optimal use of resources (CAL-IPC 2012). Prevention 
BMPs that reduce invasive plant spread can help:  

 Reduce future maintenance needs and cost 
 Reduce fire hazards 
 Reduce herbicide use 
 Enhance access and safety 
 Limit liability for the governing agency or lessee 
 Maintain good public relations 
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 Protect existing wildlife habitat, native plant populations, and beneficial insects, as 
well as threatened and endangered species 

 Ensure there is a clear understanding of expectations among WEMQC staff and 
any contractors conducting work in the watersheds 

Combining BMPs into one single document and expanding content in areas where gaps 
currently exist would significantly strengthen WEMQC’s strategy and position the region 
for a strong defense against the introduction and spread of invasive species. Best 
management practices should include guidelines for vehicle and equipment sanitation, 
travel with materials into the watershed, and planning maintenance work to minimize 
AIS spread. In addition, a program of continuous learning should exist to ensure all staff 
and volunteers are informed and receive refreshers on a regular basis.  

1. Prevention 

Risk assessments and species watch lists 
The creation of a regularly scheduled review of neighboring jurisdictions and their 
invasive species watch lists would position WEMQC to assess the landscape for 
emerging threats, allowing the WEMQC to modify its monitoring and rapid response 
efforts to address these threats. Currently, there is a significant focus on knotweed 
species within the watersheds. However, WEMQC staff must remain vigilant and 
disciplined in their annual review of invasive species watch lists from neighboring 
jurisdictions to ensure WEMQC’s monitoring program is sufficient to identify new 
invaders and eradicate upon introduction. Lack of awareness of other key invasive 
species and the impacts these species have had in neighboring jurisdictions could result 
in established and unmanageable populations of invasive species that pose as great or 
greater threats to the watershed than knotweed populations, particularly when 
considering the cumulative effects of multiple invasive species. 

There is strict gated access to the three WEMQC watersheds (Figure 4), however, 
trespass occurs in each watershed. WEMQC staff should work with adjoining 
landowners and land managers regarding prevention efforts to identify key invasive 
species threats to the region and minimize the transport of invasive species along the 
perimeter of Metro’s jurisdiction. 
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Figure 4. Access into each of WEMQC’s watersheds is restricted, through electronic gates and security staff.  
Photo credit: G. Buckner. 

Contractor Contracts and Permits 
Best management practices should include a description and examples of current 
guidelines associated with any contract work conducted in the watersheds. Each of 
these contracts should be reviewed in 2017, and then reviewed on an annual basis, and 
any weaknesses in the contracts should be addressed to minimize the introduction and 
spread of invasive species with a focus on pathways of introduction (e.g., film crews 
bringing plant material into the watershed, flail mower cleaning and sanitization, flail 
mower height minimums (e.g., 4–6 inches) to prevent creating bare soil, aquatic 
disinfection protocols for any boating groups, and “no mow” zones, mandatory 
decontamination and sanitization of all mowing equipment prior to mowing). Any new 
plant material transported into the watersheds should have strict guidelines, and should 
always be inspected by knowledgeable staff prior to entry into the system. 

Vehicle and Equipment Sanitation and BMPs 
Current aquatic equipment cleaning stations are inadequate for large equipment, such as 
boats, mowers, and vehicles entering the watershed. 
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Vehicles enter the watersheds, past the gated entries, without any decontamination or 
sanitation procedures. The US National Wildlife Coordinating Group (NWCG) and the 
Invasive Species Subcommittee are producing interagency, nationwide guides to mitigate 
the risk of transporting and spreading invasive species as part of fire management 
activities. Their best management practices could be considered for use by WEMQC, 
especially those practices associated with disinfections methods that prevent the spread 
of aquatic invasive species,24 including species of concern to WEMQC, such as whirling 
disease (Myxobolus cerebralis), didymo (Didymosphenia geminata), and aquatic invasive 
plants (USFS 2016). 

There are 
many types of 
hot water 
pressure units, 
including the 
smaller units 
(Figure 5) and 

the self-contained mobile 
decontamination units with 
recovery systems (Figure 6). 
Self-contained mobile 
decontamination units with 
recovery systems generally 
include a pressure washer, 
trailer with water tank(s), 
containment mat, 

underlayment pad, vacuum recovery system, and decontamination attachments. Details 
on different brands, and example specification sheets for purchase, can be accessed in 
Appendix B of the UMPS III manual (Elwell and Phillips 2016) as well as in Appendix B of 
this document. Any future capital improvement projects at the entrances of the three 
watersheds or at the Bone Yard of the Lower Seymour watershed should incorporate 
the construction of permanent decontamination structures and equipment with catch 
basins.  

WEMQC should consider a combination of both hand-pushed units and larger fully 
contained decontamination units to meet the variety of gear and equipment 
decontamination needs. 

                                                
24 http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd514150.pdf 

Figure 5. Trailered equipment decontamination units from Hydro 
Engineering, Inc. (left) and Mi-T-M Corporation (top).  Photo credits: Hydro 

Engineering, Inc. (left) and Mi-T-M Corporation (top). 

http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd514150.pdf
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Designing a decontamination station—Criteria to consider when designing a 
decontamination station include: 

 Existing and desired protocols—It is expected that WEMCQ will use UMPS III 
protocols for all watercraft decontamination. 

 Expected traffic—It is expected that every boat that enters the WEMQC will be 
decontaminated prior to launch and that all heavy equipment will be sanitized 
prior to use. 

 Proximity to utilities and water bodies—Some units can hold 600 gallons of water 
(which can decontaminate 75 boats) before it must be changed; availability of 
clean water and a disposal site for dirty water are beneficial. A significant cost 
savings occurs if electric power is supplied through generators; note: noise stress 
is reduced and safety is increased using generators. 

 Efficiency and training of staff and equipment—Staff must be well trained to 
decontaminate boats and to sanitize different types of equipment. 

 Cost—Depends on size of units acquired. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Dual lane watercraft and equipment decontamination unit. Photo credit: Hydroblaster.com. 

The following are some examples, considerations, and pros and cons of different units 
purchased:  
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Washington has three different types of hot water pressure washers (Jesse Schultz, 
Washington Department of Fish and Wildlife, pers. comm.): 

 6 hand-pushed units (Mi-T) at each of WDFW’s Regional offices (Montesano, 
Vancouver, Mill Creek, Yakima, Wenatchee, and Spokane). 

o Pros: Reliable, easy to use, and 1 person can move it around on ground. 
o Cons: Needs power outlet and water source at site, site must be secure for 

runoff, stored under cover, and takes 2 people to load in a vehicle. 
 1 trailered unit (T200) in Spokane. 

o Pros: Reliable, easy to use, powered by gas and diesel, options for multiply 
attachments, and has a tank for own water source. 

o Cons: Needs a tow vehicle, stored under cover, and site must be secure for 
runoff. 

 1 trailered unit (Hydro Engineering) in Olympia. 
o Pros: Reliable, easy to use, powered by gas and diesel, has tank for own 

water source or can use water direct to unit, has a mat to secure site for 
runoff, has a separate tank to pump runoff water into, and options for 
multiply attachments.  They consider this their best unit. 

o Cons: Needs a tow vehicle and stored under cover. 
 

Lake Tahoe staff use Hydro Engineering GHO3/5000 mobile trailer watercraft 
decontamination systems for smaller sites, and custom made (40’ container) units for 
busier sites from Industrial Equipment (Chris Kilian, Operations Coordinator at Tahoe 
RCD, pers. comm.). The large sites have inside four burners, two high pressure, and two 
high flow/lower pressure units with 4, 100-gallon settling tanks, a media/clay/activated 
carbon filter, and a 20-micron paper filter to recycle the water. They use heavy-duty 
vacuum and high temperature sump pumps to reclaim the water from 2-Polystar metal 
containment mats. The water in the source tank is circulated with an additional pump, 
which injects ozone and Oxylink 70 into the water to deter algae growth in the warm 
and nutrient rich water. These systems were created by engineers at Industrial 
Equipment out of Chico, Ca. 

The smaller Hydro Engineering GHO 3/5000 systems have one 5 gallons/minute high 
pressure pump and everything needed for decontaminations (this company was the first 
to offer watercraft decontamination specific machinery). Since acquisition, staff have 
modified the units (now using three settle tanks, a 20-micron, and a 5-micron activated 
carbon filter). 

At this point, there are several options designed specifically for watercraft 
decontaminations, including the GHO3/5000 by Hydro Engineering and the ECOS 7000 
by Landa (includes a vacuum, filtration, and a pressure hose in a tidy package).  Also, 



46   WEMQC Watershed Biosecurity Analysis—Terrestrial and Aquatic Invasive Species 

 

Industrial Equipment has built an alternative mobile decontamination unit that is specific 
to watercraft decontamination needs. 

Regardless of the brand, decontamination equipment should have the following 
provisions: 

 A burner or heater capable of heating water to at least 140°F 
 Pump at least 5 gal/min with more being better, but requiring a larger burner 
 Accurate temperature controls 
 Appropriate attachments for watercraft 
 Containment mat and/or recycling system 

120VAC systems are recommended versus 12VDC, including fuel pump, fan, and ignitor 
(120VAC systems are less vulnerable to small changes in voltage and current). 

The temperature of the water is influenced by the flow of water. Restrictions in the line 
can have devastating effects and be dangerous as it allows less water to get all the 
burners power, thus super-heating. It is recommended to remove all restrictions in the 
hose and burner line, replace all the hoses, replace pressure switches with flow switches, 
install PID/thermostat controlled burner regulation, and use larger prefilters as small 
ones get blinded quickly, restricting flow. 

Pumps should pump a minimum of 5 gallons/minute, and preferably 6–8 gallons/minute. 
Focus on high flow, low pressure pumps.   

Systems with electronic, or PID temperature controller, and with burners tuned for the 
lower temperatures (e.g., 120 degrees F) (fuel nozzle, fuel pressure, and air adjustments) 
are recommended. 

Containment mats keep contaminated water and hydrocarbons from entering the soil or 
water, minimize the risk of accidental spread of live aquatic invasive species, and allow 
for the use of recycled water.   

Opportunities exist to contract with companies outside the watershed to decontaminate 
heavy equipment and boats, easing the burden on WEMQC staff and facilities. WEMQC 
can certify and contract with companies to implement standards for watercraft and 
heavy equipment decontamination (described in this report), including requiring 
decontaminators to seal the equipment upon completion to verify to WEMQC staff that 
the equipment was cleaned per protocols. 

 Require that all equipment be cleaned after use for treatment of any AIS, 
including vehicles, power tools, hand tools, boots, and other gear. Within 
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British Columbia, the Weed Control Act25 requires land occupiers to clean 
machinery. 
 

 Avoid parking vehicles in known AIS patches.   
 

 Clean equipment at designated sites within each watershed, ideally at a 
pressure wash station with hot water capabilities and a catchment.  The 
cleaning site should be away from water bodies and high-quality native 
vegetation. Wastewater and solids collected through decontamination 
should be contained and disposed of at an appropriate facility. 
 

 Vehicles should be 
cleaned of all loose dirt 
before loading any 
material to be 
transported into the 
watershed. Minimum 
water pressure for 
vehicle cleaning should 
be at least 90 pounds 
per square inch. 
 

 Mowers—Mowers are 
particularly problematic 
because they collect 
plant material and tend to move through areas with high AIS densities, and 
where AIS are likely to establish, i.e., open areas. The Watershed 
Regulations document mentions that vehicles with extraneous materials, 
such as mud and sludge, must be cleaned, but the document does not 
specify all plant materials on mowers. Mowers should be sanitized and 
cleaned prior to working in the watersheds. A leaf blower is helpful in 
removing a significant amount of plant material attached to a mower 
(Minnesota DNR 2011), however, a hot water pressure unit is 
recommended. If feasible, conduct right-of-way mowing at times that are 
least likely to spread AIS (Wisconsin DNR 2010). AIS sites can be both 
flagged and avoided, however, some plants can be lurking in unknown 

                                                
25 http://www.bclaws.ca/Recon/document/ID/freeside/00_96487_01 

Figure 7. Watercraft inspection training at Golden Ears Park 
in Maple Ridge from the BC Conservation Officer Service. 

Training facilitated by Matthias Herborg. 

http://www.bclaws.ca/Recon/document/ID/freeside/00_96487_01
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areas that are planned for mowing.  
 

 Clothing and gear should be specified for workers doing manual labor in 
invasive species patches. This could include using leather laces or gaiters, 
as well as any materials that are prohibited. 
 

 Specify all power tools, hand tools, boots, and other gear need to be clean 
before entering the watershed, and before leaving an AIS site. Cleaning 
may be as simple as using a boot brush and scraper to remove loose dirt, 
plant material, and other debris. 
 

 Felt-soled and fibrous footwear—Detailed 
methods describe cleaning felt-soled waders, 
which is likely sufficient if always properly 
followed. Another approach would be to ban 
felt or fibrous materials from the soles of 
footwear worn in the WEMQC (or even the 
entire province), as has been done in several 
states, including neighboring Alaska.26 If 
compliance with cleaning is suspected to be 
an issue, a policy banning this type of 
footwear may be more effective. Another option is to ban felt-soled 
waders only for contractors, especially if WEMQC staff remain vigilant 
with its felt-soled wader decontamination procedures. The Simms Vapor 
boot27 (Synthetic leather, textile & scratch rubber upper; three different 
types of treads—RiverTread™, StreamTread™, and VaporTread™) with star 
cleats, which have carbide chips welded to each arm of the cleat for added 
traction and durability (Figure 8), are an excellent option to felt-soled 
waders by both WEMQC staff and contractors in the watersheds. 
 

                                                
26 https://www.adfg.alaska.gov/static/species/nonnative/invasive/pdfs/felt_soled_waders_faq.pdf 
27 https://www.simmsfishing.com/shop/footwear/vapor-boot.html 

Figure 8. Hardbite™ star cleat for 
vibram-soled waders. Credit: Simms. 

https://www.adfg.alaska.gov/static/species/nonnative/invasive/pdfs/felt_soled_waders_faq.pdf
https://www.simmsfishing.com/shop/footwear/vapor-boot.html
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 Boats—Trailered boats are an important vector in the spread of aquatic 
invasive species, and high pressure washing is the most effective way to 
remove aquatic invasive species from a trailered boat (Rothlisberger et al. 
2010). To prevent cross contamination with other lands and water bodies, 
NOAA recommends that whenever possible, “keep equipment and vehicles 
at the same project area for use only in that project area.”28 WEMQC 
currently has one boat in a boat shed in each reservoir. Occasionally, staff 
or contractors bring boats into the watersheds. The invasive species risk 
associated with boats coming into the watershed from outside the 
watershed are significant, especially given that WEMQC currently has 
inadequate facilities to decontaminate incoming vessels and equipment. 
We recommend that WEMQC ban boats external to its watersheds until 
effective mobile decontamination units are acquired and in use (or until a 
company approved to conduct decontaminations is contracted), following 
the protocols of UMPS III for decontamination. Long term, WEMQC 
should consider the acquisition of one or two additional boats to minimize 
the introduction of 
external trailered boats 
into the watershed. 
 

 Add drying as the final 
step in list of nine 
actions that should be 
taken if a boat or large 
equipment’s most recent 
waterbody was one of 
the Capilano, Seymour, 
or Coquitlam reservoirs. 
 

 Water pressure/flush and drying are the preferred decontamination steps 
versus a 7% bleach solution (note: more information on chemical 
recommendations will be available in 2017 via the Western Regional 
Panel). If a bleach solution is used, consider use of an industrial wash 
facility. 
 

                                                
28 
http://www.habitat.noaa.gov/pdf/best_management_practices/Cleaning%20of%20Watercraft%20and%2
0Equipment.pdf 

Figure 9. One of WEMQC boats housed in the Bone Yard. Photo 
credit: G. Buckner. 

http://www.habitat.noaa.gov/pdf/best_management_practices/Cleaning%20of%20Watercraft%20and%20Equipment.pdf
http://www.habitat.noaa.gov/pdf/best_management_practices/Cleaning%20of%20Watercraft%20and%20Equipment.pdf
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 It is unclear if bleach is being used with the Yamaha and Mercury engines. 
Recommendations for suggested resources if other types of engines are 
encountered should be considered. 
 

 Industrial wash facilities should be available for equipment cleaning and 
disinfection for waterbodies other than a GVWD reservoir. 
 

 UMPS III recommends 140 degrees or 120 degrees Fahrenheit at 10 
seconds and 5 gpm with 300 psi. 
 

 Provide more specifics on the type of detergent and how much is used. 
 

 The general practice for SCUBA diving gear is a 3.5% salt solution (1/2 cup 
salt per gallon of water)—versus bleach—as well as rinsing the inside and 
outside of gear with hot water (Kilgour and Kepple 1993).29 Ireland’s 
invasive species biosecurity guidelines promote the best method of 
disinfection as drying the equipment for a minimum of one week, noting 
that any disinfectant used should not degrade the material integrity of the 
diving item being treated, which would invalidate equipment warranties .30 
Disinfectants promoted for use with paddle sports gear in Ireland include 
the use of Virkon®Aquatic (1% solution),31 a concentrated disinfectant 
powder that, when mixed with water, becomes a powerful cleaning and 
disinfecting solution effective against fish viruses, bacteria, fungi, and 
molds.  

Native plant and seed procurement and use  
 Although the importance of planting or seeding with natives is included in the 

strategy, issues associated with the import of native species should be 
addressed. For example, native seed mixes are often contaminated with non-
native seed.  
 

 Use only certified weed-free seed. Developing relationships with growers and 
understanding their practices can help determine the risk of contamination. 
 

                                                
29 http://www.ndow.org/uploadedFiles/ndoworg/Content/Boat/Aquatic_Invasive_Species/Scuba-Divers-
Snorkelers-Gear-Equipment.pdf 
30 http://www.fisheriesireland.ie/invasive-species-1/247-invasive-species-biosecurity-guidelines-for-
scuba-diving-1/file 
31 http://www.fisheriesireland.ie/invasive-species-1/438-invasive-species-disinfection-guidelines-for-
paddle-sports/file 

http://www.ndow.org/uploadedFiles/ndoworg/Content/Boat/Aquatic_Invasive_Species/Scuba-Divers-Snorkelers-Gear-Equipment.pdf
http://www.ndow.org/uploadedFiles/ndoworg/Content/Boat/Aquatic_Invasive_Species/Scuba-Divers-Snorkelers-Gear-Equipment.pdf
http://www.fisheriesireland.ie/invasive-species-1/247-invasive-species-biosecurity-guidelines-for-scuba-diving-1/file
http://www.fisheriesireland.ie/invasive-species-1/247-invasive-species-biosecurity-guidelines-for-scuba-diving-1/file
http://www.fisheriesireland.ie/invasive-species-1/438-invasive-species-disinfection-guidelines-for-paddle-sports/file
http://www.fisheriesireland.ie/invasive-species-1/438-invasive-species-disinfection-guidelines-for-paddle-sports/file
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 Container plants labeled as native are sometimes misidentified, and may be 
non-native species or varieties. For example, in Portland, Oregon, there have 
been mislabeling issues with splitawn sedge (Carex tumulicola), soft rush 
(Juncus effuses), and Oregon white oak (Quercus garryana). Inspection of plant 
materials from nurseries is critical. 
 

 The WEMQC uses hydroseeding as part of its restoration techniques. 
Generally, seed mixes contain a small amount of annual seed for quick cover, a 
variety of annual and perennial flowers, grasses, and forbs. All seed mixtures 
must comply with Canada’s Seeds Act, R.S.C., 1985, c.S-8. All seed mixtures 
should be native, less than 12 months old, have high purity, have low or no 
weed seed content, have low inert matter, and good germination or viability 
(NRCS 2003). Generally, seed mixes list the percent of common weed seed, 
but this is typically less than 0.5% or lower. All bags should be labeled, 
“Noxious Weeds – None Found.” 
 

 WoodStraw® is a wood-based mulch product used in restoration activities to 
protect and hold the soil, intercept rainfall, resist wind, and promote growth. 
WoodStraw® has advantages over hydroseeding because it is 100% weed 
free, is resistant to wind, last at least four years, and has excellent stability on 
steep slopes. WoodStraw® meets Washington Department of Ecology’s Best 
Management Practices (C-121), is on the Oregon Department of 
Transportation Qualified Products List (00280.10J), and is approved for use by 
the Washington Department of Transportation (G 05-53). WEMQC should 
consider the use of WoodStraw® for restoration activities. 

Earth Materials 
 Section 3.1.6—Broaden the ban on AIS in earth materials to any plant material, 

making it easier for workers and inspectors, and improving the likelihood of 
preventing introductions of invasives. 
 

 Sections 4.3/4.4/additional section—Erosion from stockpiled materials can be 
a vector for AIS. Ensure it is mentioned in this section to prevent weed spread. 
 

 Section 4.4—Whenever feasible, require that material stockpiles be covered 
(CAL-IPC 2012). This is especially important if work is occurring near a site 
with known AIS populations. Best management practices exist for planning; 
project; travel; tool, equipment and vehicle cleaning; clothing, boots and gear 
cleaning; waste disposal; soil disturbance; vegetation management; 
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revegetation and landscaping; and fire and fuel management.  
 

 New Section: Add guidelines for vehicle sanitation and travel.  See below for 
detail. 

Watershed Roadside Vegetation Management 
Currently, WEMQC’s Standard Operating Procedures for Roadside Vegetation 
Management (2014) is a 4-page document, of which two of the four pages are 
illustrations. This manual needs to be significantly enhanced to address all roadside 
vegetation management issues in the WEMQC. The following are suggested additions: 

 Goals—Articulate clear goals for roadside vegetation management, including line 
of sight for public and employee safety, minimize invasive species, erosion 
control, increase filtration adjacent to waterways, facilitate establishment of 
natural vegetated filters, and preserve the biodiversity of the WEMQC. 

 Training—Provide training workshops for road maintenance crews and 
contractors to ensure compliance with best management practices. 

 Soil disturbance—Brush clearing and mowing need to minimize soil disturbance by 
leaving a minimum 4–6 inch stubble, leaving roots in place, and encouraging the 
growth of perennial natives, which require less clearance. 

 Sensitive areas—Create a handbook that illustrates and lists the sensitive areas 
within the watersheds where activities should and should not be performed. The 
handbook should include maps of the area, appropriate timeframes for activities, 
and best management practices while performing routine maintenance. 

 Roadside Planting/HydroSeeding—Emphasize the use of native grass seed/shrub 
mixes to be planted on road edges (where applicable). 

 Tree species—In addition to specifying that tree species that will eventually 
obstruct safe sight line vision are not to be planted within a 3.0m zone horizontal 
distance on each side of the road edge, an approved list of native plants for 
planting in this zone should be developed and reviewed on a regular basis. 

 Monitoring—Conduct, at a minimum, twice annual on-the-ground assessments of 
the status and effectiveness of best management practices and vegetation 
conditions. Criteria to be assessed could include vegetation height and mass, 
erosion control, worker safety, total cost, sustainability, and timeframe (Topanga 
Canyon Boulevard Roadside Committee 2013).  

 Streamside crossings—Minimize the number of stream crossing points, cross 
streams at right angles and at gentle slopes, and stabilize crossing approaches. 
Consider portable bridges for temporary stream crossings. 
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 Culvert maintenance—Maintain erosion-control features through periodic 
inspection and maintenance, including cleaning dips and cross-drains, repairing 
ditches, marking culvert inlets to aid in location, and clearing debris from culverts. 

 Fish passage—Expand the content on fish passage issues associated with roads 
and culverts to ensure fish movement is not impeded. Numerous factors can 
impede fish passage including obstruction, velocity, lack of pools below inlets, 
shallow water, and culverts that create a fall that fish cannot jump. 

Permitting Activities 
WEMQC should assess its policies associated with 
permitting group activities in its watersheds, taking a 
precautionary approach to protecting the biological 
integrity of the system.  

The Site-Specific Guidelines for filming in the LSCR 
(WEMQC 2016) should consider changes to the “Greens 
Guidelines” to require mandatory inspection of any 
greens transported into the LSCR, especially considering 
a recent incident in which a film crew unknowingly 
attempted to import Japanese knotweed plant parts into 
the LSCR to enhance greenery effects (Figure 10). It is 
also recommended that the Approved Filming Permit 
identify the Conditions of Use by category or section to 
help reinforce the components of condition of use and 
enhance overall readability of the contract. 

Recreation 
Despite a significant amount of recreation in the Lower Seymour Conservation Reserve 
(Figure 11), which is open to the public 365 days per year and receives over 400,000 
visits annually, there are no practices outlined for reducing AIS spread and establishment 
associated with recreation activities. Although generally low impact, trails for hikers and 
bikers can be vectors for AIS, and disturbance associated with trails can facilitate 
invasive species establishment (USDA Forest Service 2012). Both the USDA Forest 
Service and BC Parks provides comprehensive BMPs for many types of outdoor 
recreation, including animal-based activities, bicycling, camping, hunting, trapping, 
angling, motorized activities, pedestrian-based activities, and land management. 
Although recreation-related practices can be difficult to enforce, public outreach 
campaigns and promotions that share and repeat best management practices can 
influence desired behavioral changes that can lessen the introduction and spread of 

Figure 10. A film crew accidentally 
transported Japanese knotweed for use on 

a Lower Seymour Conservation Reserve 
film set. Photo credit: WEMQC. 
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invasive species (Wildlife Forever 2010). Incorporate best management practices relating 
to recreation in WEMQC standards and protocols. 

 

  

Figure 11. Recreational access in the Lower Seymour Conservation Reserve includes 
hiking, fishing, canoeing, kayaking, dog walking, and picnicking. Graphic credit: 

WEMQC. 
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2. Control 

Herbicide Use 
Use of herbicides is currently prohibited in the watersheds to protect the integrity of the 
drinking water in the system. From 2003 to 2013, British Columbia addressed Spartina 
infestations through hand digging ($123,000–$247,000/ha), digging by excavator 
($2,500–$25,000/ha), seed clipping ($25,000–$124,000/ha), and covering with fabric 
for a minimum of two years ($25,000–$124,000/ha).32 In 2013, British Columbia 
obtained an emergency registration for the herbicide imazapyr ($11,000/ha) to control 
Spartina, particularly in established populations with root energy reserves too great to be 
depleted by covering, or locations with high salt marsh habitat that would be degraded 
by the use of an excavator.  

Glyphosate is an herbicide that is applied to the leaves of plants and grasses, and is one 
of the most widely used herbicides in the United States since its initial registration in 
1974. It is a non-selective herbicide that will kill most plants by preventing the plants 
from making proteins needed for plant growth by interrupting an enzyme pathway 
(Henderson et al. 2010). Glyphosate binds tightly to the soil and persists in the soil up to 
six months, depending on the climate and type of soil. It is degraded by bacteria in the 
soil. It is deemed not likely to enter groundwater because of how tightly it binds to soil. 

Glyphosate is often used in combination with imazapyr to treat knotweed infestations, 
and is labeled for use in aquatic environments in the United States (Oregon State 
University and Intertox 2006). Imazapyr is an herbicide that controls grasses, 
broadleaves, vines, brambles, brush, and trees by disrupting an enzyme, found only in 
plants, that is necessary for protein synthesis. The half-life for imazapyr in soils in 10 
days. Imazapyr is persistent in the soil, but breaks down relatively quickly in water. 

One possible option for WEMQC to consider is allowing the use of the herbicide, 
glyphosate, in combination with imazapyr (not currently registered to treat knotweed in 
Canada), in specific off-drainage areas of the watershed (e.g., Lower Seymour 
Conservation Reserve, land within the Coquitlam Watershed below Coquitlam dam, 
parking lots), which would eradicate an estimated 73% of the knotweed infestations 
within WEMQC’s jurisdiction (3% is located in Capilano Watershed, 24% is located in 
Coquitlam Watershed, 0% in Seymour Watershed) and reduce further spread of this 
invasive species from existing populations (Figures 12 and 13).  

                                                
32 
https://www.for.gov.bc.ca/hra/plants/publications/PMPs/Spartina_TreatmentPlan_Apr112016_FINAL_.p
df 

https://www.for.gov.bc.ca/hra/plants/publications/PMPs/Spartina_TreatmentPlan_Apr112016_FINAL_.pdf
https://www.for.gov.bc.ca/hra/plants/publications/PMPs/Spartina_TreatmentPlan_Apr112016_FINAL_.pdf
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Knotweed 
The critical role of disturbance in AIS establishment is overlooked and understated in 
some WEMQC policies, particularly as it relates to control attempts on the different 
knotweed species that exist in the watersheds. Woody knotweeds form extensive, dense 
thickets of canes that exclude native plants and animals, suppress regrowth of 
competing vegetation, and change the cycling of nutrients through food webs in 
waterways (Oregon State University 2011). 

On-site interviews and discussions with staff indicated several WEMQC staff have 
conducted disturbance activity within patches of knotweed, noting some level of 
success, particularly as it relates to Himalayan knotweed, and particularly in unique 
areas, such as helipad bases with significant grass habitat or with large-scale excavation 
projects. In the metropolitan area of Portland, Oregon, where most of the knotweed is 

Figures 12 and 13. Invasive knotweed 
locations in the Lower Seymour 

Conservation Reserve (left). Japanese 
knotweed in the Lower Seymour 

Conservation Reserve. Graphic and photo 
credit: WEMCQ.  
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the Bohemian variety, land managers noted the knotweed “seems to resprout quite well 
after pulling or cutting” (Jonathan Soll, Science and Stewardship Division Manager, 
Metro, Parks and Nature, pers. comm.). Land managers in the Sandy River Basin of 
Oregon work primarily on Bohemian knotweed. They “initially tried cutting and pulling 
knotweed patches, and observed little control success in subsequent growing seasons.” 
On a landscape scale, they attempted to “dig rhizomes from previously treated, small 
regrowth patches. Control results were mixed, and there was no discernable response on 
the regrowth in following years.” Sandy River managers noted that, “in general, digging 
up or pulling most of the rhizome materials was next to impossible even with relatively, 
small, well-established plants, and often appeared to result in new clone plants from the 
severed rhizomes left in the ground” (Doug Kreuzer, Restoration Project Manager, The 
Nature Conservancy, Portland, Oregon). Kreuzer speculated that if WEMQC staff are 
indeed having success as described, that it could be a result of the substrate being more 
favorable to pulling rhizomes, or the plants are not as established or more vulnerable. 

Successful control of an isolated small patch (25 stems) occurred after three years of 
consecutive uprooting of the plants in August (Child and Wade 2000). King County, 
Washington’s Knotweed Biology and Control33 describes a detailed set of actions for 
mechanical or manual control of knotweed, noting success is more likely if there is easy 
access to the site and the patches are reasonably small (50 stems or less). Their proposed 
mechanical regimen includes best management practices associated with digging, 
cutting, and covering with plastic. Their best practices also include chemical regimens, 
such as a combination of imazapyr and glyphosate. 

Because knotweed and other aquatic invasive species tend to move downstream, 
focused efforts to monitor for, control, and eradicate invasive species at the headwaters 
of the watersheds should be a priority. 

 Patch size for mechanical management—Manage knotweed patches using 
mechanical regimens on small patches of 20 stems or less. Explore opportunities 
to allow the use of chemical regimens (imazapyr and glyphosate) in off-drainage 
locations, such as parking lots and other locations of sufficient distance from 
streams to avoid any transfer of herbicides to the system. Record data on patch 
size and stem number during site visits to assess trends. The “Do Not Disturb” 
policy is the most effective best management practice for patches larger than 20 
stems. Seek permission to use glyphosate and imazapyr in off-drainage locations, 
particularly in the Lower Seymour Conservation Reserve, to eliminate a significant 

                                                
33 http://your.kingcounty.gov/dnrp/library/water-and-land/weeds/Brochures/knotweed-biology-and-
control.pdf 

http://your.kingcounty.gov/dnrp/library/water-and-land/weeds/Brochures/knotweed-biology-and-control.pdf
http://your.kingcounty.gov/dnrp/library/water-and-land/weeds/Brochures/knotweed-biology-and-control.pdf
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percentage of 73% of knotweed populations on WEMQC lands. Conduct a 
knotweed assessment like the survey conducted in 2015 to assess general trends 
in new patches as well as reduce or eliminate patches, both of which would 
further evaluate the efficacy of the treatment strategy. 
 

 Close monitoring of knotweed hand-removal sites—Anecdotal reports suggest 
that hand removal may be having no effect on Japanese knotweed populations, 
and may even be contributing to the expansion of this invasive species. Data on 
patch size and stem number should be recorded at each site visit to assess if this 
trend continues over time. The “Do Not Disturb” policy is the most effective best 
management practice for patches larger than 20 stems. This is discussed in the 
2010 AISMS recommendations for adaptive management as well as the 
recommendations in the knotweed report. 
 

 Knotweed expansion in hand-removal patches—Native shrubs have been planted 
near some hand-removal patches. Data should be collected about knotweed 
expansion at these sites compared to sites without native shrub plantings. 
 

 Assessment—A knotweed assessment like the survey conducted in 2015 
(WEMQC 2015) should be repeated to assess general trends in new patches as 
well as reduction or elimination of older patches, both of which would further 
evaluate the efficacy of the treatment strategy. Changes in the size and/or 
number of AIS patches, reduced capacity for treatment, changes in priorities, and 
other factors, especially as they relate to treatment effort (e.g., reduction of 
treatment hours from 2011 to 2015), would be useful to include in future reports 
and assessments. 
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3. Outreach and Education 
 

Interpretive displays 
Many areas within an around the WEMQC 
area have large infestations of invasive 
species, including blackberry and English ivy. 
Through time, the public can become 
accustomed to seeing invasions of invasive 
species as normal and customary. WEMQC 
has an opportunity to inform the public about 
how invasives can change the landscape and 
threaten the biological integrity and health of 
its watersheds by erecting an interpretive 
display that shows the features and 
differences of a WEMQC watershed free of 
invasives versus one infested with invasives. 
In addition, enhanced signage at parking lots, 
particularly in the Lower Seymour 
Conservation Reserve, should be considered to help the public understand their role in 
minimizing the spread of invasive species and its importance in protecting the biological 
integrity of the WEMQC watersheds.  

4. Monitoring 
There is reference to monitoring in the 2010 Strategy, however, it is unclear how often 
this occurs for non-knotweed sites. For example, monitoring and pulling English ivy 
(Hedera helix) every year should prevent it from spreading. Regular monitoring of trails 
and roads is time-intensive and may be limited by available staff hours. However, 
prioritizing any new monitoring for these AIS vectors would assist EDRR efforts. 
  

Figure 14. An example of signs that will be placed at five 
trailhead access locations in the Lower Seymour 

Conservation Reserve in 2017. 
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XI. Summary of Recommendations 
 
Combine all BMPs into one document and expand content in areas where gaps currently 
exist to significantly strengthen WEMQC’s strategy and position the division for a strong 
defense against the introduction and spread of invasive species. 
 
A. Prevention 
 

1. Goals—Define specific watershed goals for stream and reservoir habitats. 
 

2. Process—Ensure WEMQC’s strategic management plan for managing invasive 
species includes a scientifically objective assessment process, a system for 
early detection and rapid response, criteria for setting research, management 
and education priorities, and an approach for developing private and public 
partnerships. WEMQC staff should work with adjoining landowners and land 
managers regarding prevention efforts to minimize the transport of invasive 
species along the perimeter of WEMQC’s jurisdiction. 
 

3. Risk assessments and species watch lists—Annually review neighboring 
jurisdictions and their invasive species watch lists to position WEMQC to 
assess the landscape for emerging multi-taxa invasive species threats, allowing 
the WEMQC to modify its monitoring and rapid response efforts to address 
these threats. Prevention strategies should focus on species assessed as 
potentially invasive and controlling the spread of invasive species into priority 
areas. 
 

4. Contractor Contracts—Contracts should be reviewed in 2017, and then 
reviewed on an annual basis, and any weaknesses in the contracts should be 
addressed to minimize the introduction and spread of invasive species with a 
focus on pathways of introduction. Any new plant material transported into 
the watersheds should have strict guidelines, and should always be inspected 
by knowledgeable staff prior to entry into the system. 
 

5. Vehicle and Equipment Sanitation and BMPs—Current aquatic equipment 
cleaning stations are inadequate for large equipment, such as boats, mowers, 
and vehicles entering the watershed. 
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a. Decontamination Units—Decontamination units should be available 
at the Bone Yard in the Lower Seymour Conservation Reserve, at 
the new storage facility just past the entrance to the Coquitlam 
watershed, and at the entrance to the Capilano watershed. Any 
future capital improvement projects at the entrances of the three 
watersheds or at the Bone Yard of the Lower Seymour 
Conservation Reserve should incorporate the construction of 
permanent decontamination structures and equipment with catch 
basins. There are pros and cons to each type of hot water pressure 
unit—purchasing a variety of units, from hand-pushed to full 
decontamination units will meet the needs of the WEMQC relative 
to decontamination of gear and equipment.  
 

b. Decontamination location—Clean equipment at designated sites 
within each watershed, ideally at a pressure wash station with hot 
water capabilities and a catchment. The cleaning site should be 
away from water bodies and high-quality native vegetation. 
Wastewater and solids collected through decontamination should 
be contained and disposed of at an appropriate facility. 
 

c. Firefighting equipment—Implement US Forest Service and Bureau 
of Land Management 2016 prevention activities associated with 
firefighting to prevent the spread of invasive species. 
 

d. Contract decontamination—Contract with companies outside the 
watershed to decontaminate heavy equipment and boats, easing the 
burden on WEMQC staff and facilities. WEMQC can certify and 
contract with companies to implement standards for watercraft and 
heavy equipment decontamination, including requiring 
decontaminators to seal the equipment upon completion to verify 
that the equipment was cleaned per protocols. 
 

e. Mandatory decontamination—Require that all equipment be 
cleaned after use for treatment of any AIS, including vehicles, power 
tools, hand tools, boots, and other gear. Within British Columbia, 
the Weed Control Act34 requires land occupiers to clean machinery. 
Vehicles should be cleaned of all loose dirt before loading any 

                                                
34 http://www.bclaws.ca/Recon/document/ID/freeside/00_96487_01 

http://www.bclaws.ca/Recon/document/ID/freeside/00_96487_01
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material to be transported into the watershed. Minimum water 
pressure for vehicle cleaning should be at least 90 pounds per 
square inch. 
 

f. Parking—Avoid parking vehicles in known AIS patches.   
 

g. Mowers—Mowers should be sanitized and cleaned prior to working 
in the watersheds. A leaf blower is helpful in removing a significant 
amount of plant material attached to a mower, however, a hot water 
pressure unit is recommended. If feasible, conduct right-of-way 
mowing at times that are least likely to spread AIS. AIS sites can be 
both flagged and avoided, however, some plants can be lurking in 
unknown areas that are planned for mowing.  
 

h. Personal gear—Clothing and gear should be specified for workers 
doing manual labor in invasive species patches. This could include 
using leather laces or gaiters, as well as any materials that are 
prohibited. Specify all boots and other gear need to be clean before 
entering the watershed, and before leaving an AIS site. Cleaning 
may be as simple as using a boot brush and scraper to remove loose 
dirt, plant material, and other debris. 
 

i. Hand tools—Specify all power tools, hand tools, boots, and other 
gear need to be clean before entering the watershed, and before 
leaving an AIS site.  
 

j. Boats—Ban boats external to WEMQC watersheds until effective 
decontamination units are acquired and in use (or until a company 
approved to conduct decontaminations is contracted), following the 
protocols of UMPS III for decontamination. Long term, WEMQC 
should consider the acquisition of one or two additional boats to 
minimize the introduction of external trailered boats into the 
watershed. 
 

k. Felt-soled and Fibrous Material Footwear—At a minimum, ban felt 
or fibrous materials from the soles of footwear worn by WEMQC 
contractors. Preferably, ban felt-soled gear for everyone in the 
WEMQC. 
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l. Drying—Add drying as the final step in the list of nine actions that 
should be taken if a boat or large equipment’s most recent 
waterbody was the Capilano, Seymour, or Coquitlam reservoirs. 
 

m. SCUBA gear—The general practice for SCUBA diving gear is a 3.5% 
salt solution (1/2 cup salt per gallon of water)—versus bleach—as 
well as rinsing the inside and outside of gear with hot water. 
Consider the use of Virkon®Aquatic (1% solution), a concentrated 
disinfectant powder that, when mixed with water, becomes a 
powerful cleaning and disinfecting solution effective against fish 
viruses, bacteria, fungi, and molds.  
 

6. Native plant and seed procurement and use  
 

a. Use only certified weed-free seed.  
 

b. Inspect all plant materials from outside the WEMQC before 
entering the watershed. 
 

c. All seed mixtures should be native, less than 12 months old, have 
high purity, have low or no weed seed content, have low inert 
matter, and good germination or viability. All bags should be labeled, 
“Noxious Weeds – None Found.” 
 

d. Use WoodStraw® for restoration activities whenever possible. 
 

7. Earth Materials 
 

a. Section 3.1.6—Broaden the ban on AIS in earth materials to any 
plant material, making it easier for workers and inspectors, and 
improving the likelihood of preventing introductions of invasives. 
 

b. Sections 4.3/4.4/additional section—Mention erosion from 
stockpiled materials as a vector for AIS.  
 

c. Section 4.4—Require that material stockpiles be covered. 
Incorporate best management practices for planning; project; travel; 
tool, equipment and vehicle cleaning; clothing, boots and gear 
cleaning; waste disposal; soil disturbance; vegetation management; 
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revegetation and landscaping; and fire and fuel management.  
 

d. New Section: Add guidelines for vehicle sanitation and travel. 
 

8. Watershed Roadside Vegetation Management—At a minimum, add the 
following sections to the manual: 
 

a. Goals—Articulate clear goals for roadside vegetation management, 
including line of sight for public and employee safety, minimize 
invasive species, erosion control, increase filtration adjacent to 
waterways, facilitate establishment of natural vegetated filters, and 
preserve the biodiversity of the WEMQC. 
 

b. Training—Provide training workshops for road maintenance crews 
and contractors to ensure compliance with best management 
practices. 
 

c. Soil disturbance—Brush clearing and mowing need to minimize soil 
disturbance by leaving a minimum 4–6 inch stubble, leaving roots in 
place, and encouraging the growth of perennial natives, which 
require less clearance. 
 

d. Sensitive areas—Create a handbook that illustrates and lists the 
sensitive areas within the watersheds where activities should and 
should not be performed. The handbook should include maps of the 
area, appropriate timeframes for activities, and best management 
practices while performing routine maintenance. 
 

e. Roadside Planting/HydroSeeding—Emphasize the use of native 
grass seed/shrub mixes to be planted on road edges (where 
applicable). 
 

f. Tree species—In addition to specifying that tree species that will 
eventually obstruct safe sight line vision are not to be planted within 
a 3.0m zone horizontal distance on each side of the road edge, an 
approved list of native plants for planting in this zone should be 
developed and reviewed on a regular basis. 
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g. Monitoring—Conduct, at a minimum, twice annual on-the-ground 
assessments of the status and effectiveness of best management 
practices and vegetation conditions. Criteria to be assessed could 
include vegetation height and mass, erosion control, worker safety, 
total cost, sustainability, and timeframe.  
 

h. Streamside crossings—Minimize the number of stream crossing 
points, cross streams at right angles and at gentle slopes, and 
stabilize crossing approaches. Consider portable bridges for 
temporary stream crossings. 
 

i. Culvert maintenance—Maintain erosion-control features through 
periodic inspection and maintenance, including cleaning dips and 
cross-drains, repairing ditches, marking culvert inlets to aid in 
location, and clearing debris from culverts. 
 

j. Fish passage—Expand the content on fish passage issues associated 
with roads and culverts to ensure fish movement is not impeded. 
Numerous factors can impede fish passage, including obstruction, 
velocity, lack of pools below inlets, shallow water, and culverts that 
create a fall that fish cannot jump. 
 

9. Continuous learning—Establish a program of continuous learning to ensure all 
staff and volunteers are informed and updated on the highest priority threats 
to the watersheds and the latest best management practices to address 
introduced and established species.  
 

10. Recreation—Both the USDA Forest Service and BC Parks provides 
comprehensive BMPs for many types of outdoor recreation, including animal-
based activities, bicycling, camping, hunting, trapping, angling, motorized 
activities, pedestrian-based activities, and land management. Although 
recreation-related practices can be difficult to enforce, public outreach 
campaigns and promotions that share and repeat best management practices 
can influence desired behavioral changes that can lessen the introduction and 
spread of invasive species. Incorporate best management practices relating to 
recreation in WEMQC standards and protocols. 
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11. Permits—Assess policies associated with permitting group activities, taking a 
precautionary approach to protecting the integrity of the system. 
 

B. Control 

1. Herbicide Use—Consider allowing the use of the herbicide, glyphosate, in 
combination with imazapyr, in specific off-drainage areas of the watershed 
(e.g., parking lots), which would eradicate a significant percentage of the 
knotweed infestations within WEMQC’s jurisdiction (73% of WEMQC’s 
knotweed infestations occur in the Lower Seymour Conservation Reserve) and 
reduce further spread of this invasive species from existing populations. 
 

2. Knotweed—Manage knotweed patches using mechanical regimens on small 
patches of 20 stems or less. Explore opportunities to allow the use of chemical 
regimens (imazapyr and glyphosate) in off-drainage locations, such as parking 
lots and other locations of sufficient distance from streams to avoid any 
transfer of herbicides to the system. Record data on patch size and stem 
number during site visits to assess trends. The “Do Not Disturb” policy is the 
most effective best management practice for patches larger than 20 stems. 
Seek permission to use glyphosate and imazapyr in off-drainage locations, 
particularly in the Lower Seymour Conservation Reserve, to eliminate a 
significant percentage of knotweed populations in WEMQC’s jurisdiction.  
Conduct a knotweed assessment similar to the survey conducted in 2015 to 
assess general trends in new patches as well as reduce or eliminate patches, 
both of which would further evaluate the efficacy of the treatment strategy. 

 
C. Outreach and Education 
 

1. Interpretive displays—Erect an interpretive display that shows the features 
and differences of a WEMQC watershed free of invasives versus one infested 
with invasives. Enhance signage at parking lots, particularly in the Lower 
Seymour Conservation Reserve, to help the public understand their role in 
minimizing the spread of invasive species and its importance in protecting the 
biological integrity of the WEMQC watersheds. 
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D. Monitoring 
 

1. Regularly monitor trails and roads for introductions of invasive species. 
Prioritize monitoring sites based on risk for introduction.  
 

Because knotweed and other aquatic invasive species tend to move downstream, 
focused efforts to monitor for, control, and eradicate invasive species at the headwaters 
of the watersheds should be a priority. 
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XIII. Appendices 
 
Appendix A. Invasive species priorities by jurisdiction. 
 
WEMQC: P=Prevent (species not yet within WEMQC, but in nearby jurisdictions); E= Eradicate (species defined as eradicable); C=Contain (species whose 
distribution is wide enough that eradication is unlikely); Co=Control (widespread throughout the region – control in specific sites); X (species of concern to WEMQC 
staff associated with this assessment) 
Invasive Species Council of British Columbia: PN=Provincially Noxious; RN=Regionally Noxious to Burnaby Region 
Coastal Invasive Species Council: P=Prevent (species not known to occur in the region but likely to establish if introduced); E=Eradicate (species known to occur in 
limited distribution and low density); C=Contain (established infestations in portion of region); Co=Control (established infestations common and widespread 
throughout Fraser Valley; focus control in high value areas) 
Washington Invasive Species Council: The Council is in the process of updating its top 50 highest priority species. Potential additions being considered are noted 
with an asterisk in Table 3. Source: Justin Bush, WISC, pers. Comm. 
Washington Noxious Weed Control Board: Class A = Eradication is required by law – distribution limited; Class B = Control in areas where not widespread – 
distribution limited to portions of Washington state; Class C = Widespread or of special interest to agriculture; county can enforce control; Monitor List = Monitor to 
gather information on suspect weeds believed to be a threat to Washington. Class C plants not included in this table. To access the full list of Class C plants: 
http://www.nwcb.wa.gov/class-c-noxious-weeds 
Washington Department of Fish and Wildlife: Uses a risk-based prohibition system35 – prohibited Level 1 species are of the greatest concern. Section 105 (new 
section soon to be adopted by the agency). Source: Allen Pleus, pers. Comm. 
Fraser Valley Invasive Plant Council: P=Prevent (species not known to occur in the region but likely to establish if introduced); E=Eradicate (species known to occur 
in limited distribution and low density); C=Contain (established infestations in portion of region); Co=Control (established infestations common and widespread 
throughout Fraser Valley; focus control in high value areas) 
Alberta Invasive Species Council: PN=Prohibited Noxious (must be destroyed); N=Noxious (must be controlled); U=Uncategorized (have been proposed for addition 
to the Alberta Weed Control Act, but are awaiting approval); FA=Fisheries Act; P=Pest  

                                                
35 NEW SECTION.  Sec. 105. (1) Until the department adopts rules classifying species pursuant to chapter   77.--- RCW (the new chapter created in section 121 of 
this act), species and classifications identified in this section are automatically managed as follows: (a) Zebra mussels (Dreissena polymorpha), quagga mussels 
(Dreissena rostriformis bugensis), European green crab (Carcinus maenas), and all members of the genus Eriocheir (including Chinese mitten crab), all members of the 
walking catfish family (Clariidae), all members of the snakehead family (Channidae),  silver carp (Hypophthalmichthys molitrix), largescale silver carp 
(Hypophthalmichthys harmandi), black carp (Mylopharyngodon piceus), and bighead carp (Hypophthalmichthys nobilis) are prohibited Level 1 species statewide. 

http://www.nwcb.wa.gov/class-c-noxious-weeds
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

Mammals  
Eastern grey squirrel (Sciurus 
carolinensis) 

X          

Feral pig (Sus scrofa) X     X     
Norway rat (Rattus norvegicus)          P 
Nutria (Myocastor coypus) X     X     

Fish  
Asian carp (silver, black, bighead, 
largescale silver) 

X     X  X  FA 

Atlantic salmon (Salmo salar)      X     
Bitterling (Rhodeus amarus) X          
Bullheads (Ameiurus spp.) X         FA 
Channel catfish (Ictalurus 
punctatus) 

X          

Goldfish (Carassius auratus) X          
Gobies (Gobiidae) X          
Largemouth bass (Micropterus 
salmoides) 

X          

Northern pike (Esox Lucius)      X*     
Smallmouth bass (Micropterus 
dolomieu) 

X          

Oriental weatherfish (misgurnus 
anguillicaudatus) 

X          

Snakeheads (Channidae) X     X  X   
Tench (Tinca tinca) X          
Walking catfish (Clariidae)        X   
Western mosquitofish (Gambusia 
affinis) 

X          

                                                
36 https://www.for.gov.bc.ca/hra/Plants/invasive-species/priority.htm#invertebrates 
37 http://www.iscmv.ca/target-species 
38 http://bcinvasives.ca/invasive-species/about/regulated-invasive-species-in-bc/list-of-regulated-invasive-plants-in-bc/ 
39 http://www.coastalisc.com/images/pdfs/2016_Coastal_ISC_Priority_Plant_List_web.pdf 
40 http://www.lriss.ca/invasive-species 
41 http://www.invasivespecies.wa.gov/priorities.shtml 
42 http://www.fraservalleyweeds.com/priority-species 
43 https://www.abinvasives.ca/fact-sheets 

https://www.for.gov.bc.ca/hra/Plants/invasive-species/priority.htm#invertebrates
http://www.iscmv.ca/target-species
http://bcinvasives.ca/invasive-species/about/regulated-invasive-species-in-bc/list-of-regulated-invasive-plants-in-bc/
http://www.coastalisc.com/images/pdfs/2016_Coastal_ISC_Priority_Plant_List_web.pdf
http://www.lriss.ca/invasive-species
http://www.invasivespecies.wa.gov/priorities.shtml
http://www.fraservalleyweeds.com/priority-species
https://www.abinvasives.ca/fact-sheets
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

White-cloud mountain minnow 
(Tanichthys albonubes) 

X          

Yellow perch (Perca flavescens) X          
Amphibians and reptiles  

African clawed frog (Xenopus 
laevis) 

X     X*     

American bullfrog (Lithobates 
catesbeianus) 

X X    X     

European wall lizard (Podarcis 
muralis) 

X          

Invertebrates  
Apple maggot (Rhagoletis 
pomonella) 

X     X     

Argentine ant (Linepithema humile) X          
Asian clam (Corbicula fluminea) X          
Asian long-horned beetle 
(Anoplophora glabripennis) and 
wood boring beetles 

X     X     

Balsam woolly adelgid (Adelges 
piceae) 

X          

Bark-boring moths (Cherry bark 
tortrix, European apple clearwing 
moth, eastern dogwood borer) 

     X     

Cereal aphid (Sipha maydis)      X*     
Chinese mystery snail 
(Cipangopaludina chinensis) 

X          

European green crab (Carcinus 
maenas) 

     X  X   

Japanese beetle (Polillia japonica)      X*     
Leafrollers (Tortricidae)      X     
Overbite clam (Corbicula 
amurensis) 

     X     

Mediterranean snail (Cernuella 
virgate) 

     X     

New Zealand mud snail 
(Potamopyrgus antipodarum) 

     X     

Rusty crayfish (Orconectes 
rusticus) 

X     X     
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

Waterflea, spiny (Bythotrephes 
cederstroemii) 

         FA 

Zebra and quagga mussels 
(Dreissenid spp.) 

X     X  X  FA 

Plants (terrestrial)  
Alkaki swainsonpea (Sphaerophysa 
salsula) 

         U 

African rue (Peganum harmala)          U 
Autumn olive (Elaeagnus 
umbellate) 

         PN 

Baby’s breath (Gypsophila 
paniculate) 

        E N 

Barberry, common (Berberis 
vulgaris) 

         PN 

Bartsia, red (Odontites vernus)          PN 
Bellflower, creeping (Campanula 
rapunculoides) 

         N 

Bindweed, field (Convolvulus 
arvensis) 

         N 

Bladder campion (Silene cucubalus)          U 
Blueweed (Echium vulgare)  E  E X  B  Co N 
Brome, downy (Bromus tectorum)          N 
Brome, Japanese (Bromus 
japonicas) 

         N 

Brome, false (Brachypodium 
sylvaticum) 

      A    

Buckthorn, common (Thamnus 
cathartica) 

         PN 

Buffalo burr (Solanum rostratum)    E       
Bugloss, annual (Anchusa arvensis)       B    
Bugloss, common (Anchusa 
officinalis) 

 P     B  P  

Burdock (Arctium spp.), common, 
woolly, great 

 Co  Co X     N 

Bur chervil (Anthriscus caucalis)  E PN Co     P  
Buttercup, tall (Ranunculus acris)          N 
Butterfly bush (Buddleia davidii)  C  Co  X B  Co  
Camelthorn (Alhagi maurorum)       B    
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

Carpet burweed (Soliva sessilis)  E  E     P  
Cheatgrass (Bromus tectorum)         Co  
Cherry laurel (Prunus caroliniana)  Co         
Chicory (Cichorium intybus)  E         
Cleavers/False cleavers (Galium 
aparine/G. spurium) 

         U 

Clary sage (Salvia sclarea)       A    
Clematis, yellow          N 
Cockle, white          N 
Common fennel (Foeniculum 
vulgare) 

      B    

Common tansy (Tanacetum 
vulgare) 

 Co  Co X     N 

Common crupina (Crupina vulgaris)  P PN P  X A  P PN 
Cypress spurge (Euphorbia 
cyparissias) 

          

Dame’s rocket (Hesperis 
matronalis) 

         N 

Dodder (Cuscuta spp.)   PN  X     U 
Dyer’s Woad (Isatis tinctoria)       A   PN 
English hawthorne (Crataegus 
monogyna) 

 Co       Co  

English holly (Ilex aquifolium)  Co  Co     Co  
English ivy, Irish ivy (Hedera spp.)  Co  Co     Co  
European field pansy (Viola 
arvensis) 

         U 

Evergreen blackberry (Rubus 
laciniatus) 

 Co         

Foxglove (Digitalis purpurea)  C         
French Broom (Genista 
monspessulana) 

      A    

Garlic mustard (Alliaria petiolata) X E PN E  X A  P PN 
Giant mannagrass/reed sweetgrass 
(Glyceria maxima) 

  PN Co     P  

Goats rue (Galega officinalis)       A    
Gorse (Ulex europaeus)  P PN Co   B  P  
Great mullein (Verbascum thapsus)  Co        N 
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

Hairy cat’s ear (Hypochaeris 
radicata) 

 Co  Co       

Hairy willow-herb (Epilobium 
hirsutum) 

      B    

Hawkweed, European, smooth, tall, 
whiplasha, Kingdevil, spotted, wall, 
yellowdevil 

   Pa   B   U 

Hawkweed, yellow (a.k.a. meadow) 
(Hieracium caespitosum) 

 C  Co  X B  Co PN 

Hawkweed, mouse ear (Hieracium 
pilosella) 

X     X B  Co PN 

Hawkweed, orange (Pilosella 
aurantiaca) 

   E X  B   PN 

Hawkweed, oxtongue (Picris 
hieraciodes) 

      B    

Henbane, black (Hyoscyamus 
niger) 

X         N 

Herb-Robert (Geranium 
robertianum) 

      B    

Himalayan blackberry, Evergreen 
blackberry (Rubus armeniacus; 
Rubus lacianatus) 

 Co  Co  X   Co  

Hoary alyssum (Berteros incana)  P  E X  B  C PN 
Hoary cress (Lepidium draba)    E X     N 
Hogweed, giant (Heracleum 
mantegassianum) 

 C PN E  X A  E PN 

Hops (Humulus lupulus)         Co  
Hound’s tongue (Cynoglossum 
officinale) 

  PN  X  B  E N 

Indigobush (Amorpha fruticosa)       B    
Jimsonweed (Datura stramonium)  E  Co      U 
Johnsongrass (Sorghum halepense)       A    
Jointed goatgrass (Aegilops 
cylindrica) 

X  PN       PN 

Knapweeds (diffusea, spottedb, 
Mountain bluec, meadowd, hybrid, 
Russiane, bigheadf, blackg, brownh, 
Tyroli, Vochinj) 

Xf C, Pe PN Pe, Ca,b,d,g Xa X Af, j 

Bg, h, a, d, e, 

b 

 Pe, Ca,b,c,d PN 
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

Knotweed, Bohemian (Fallopia x 
bohemia) 

 Co PN C   B  C  

Knotweed, giant (Fallopia 
sachalinensis) 

 C PN C   B  C PN 

Knotweed, Himalayan (Polygonum 
polystachyum) 

 C PN C   B  C  

Knotweed, Japanese (Fallopia 
japonica) and hybrid 

 Co PN C X X B  C PN 

Kochia (Kochia scoparia)      X B    
Kudzu (Pueraria lobata) X P  P  X A  P  
Lady’s thumb (Persicaria maculosa)  Co         
Lamb’s quarters (Chenopodium 
album) 

 Co         

Leafy spurge (Euphorbia esula)  P PN  X X B  P  
Lesser celandine (Ranunculus 
ficaria) 

   E   B    

Meadow clary (Salvia pratensis) X      A    
Mediterranean sage (Salvia 
aethiopis) 

      A    

Medusahead (Taeniatherum caput-
medusae) 

X         PN 

Milk thistle (Silybum marianum)  P PN E   A  P  
Milk vetch, cicer (Astragalus cicer)          U 
Morning glory (Convulvulus spp.)  Co       Co  
North Africa grass (Ventenata 
dubia) 

X  PN        

Orchardgrass (Dactylis glomerate)  Co       Co  
Oriental clematis (Clematis 
orientalis) 

      A    

Oxeye daisy (Leucanthemum 
vulgare) 

 Co        N 

Pacific jewelweed (Impatiens x 
pacifica) 

 C       Co  

Perennial pepperweed (Lepidium 
latifolium) 

X      B   N 

Periwinkle (Vinca spp.)  Co  Co     Co  
Poison hemlock (Conium 
maculatum) 

 E  C   B  Co U 
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

Policeman’s helmet (Impatiens 
glandulifera) 

 Co  C   B  Co PN 

Prickly lettuce (Lactuca serriola)  C         
Puncturevine (Tribulus terrestris)      X* B   PN 
Purple deadnettle (Lamium 
purpureum) 

 Co         

Purple starthistle (Centaurea 
calcitrapa) 

      A    

Ravenna grass (Saccharum 
ravennae) 

      A    

Reed sweetgrass (Glyceria maxima)       A    
Rush skeletonweed (Chondrilla 
juncea) 

  PN P   B   PN 

Russian olive (Elaeagnus 
angustifolia) 

         U 

Saltcedar (Tamarix spp.)      X B   PN 
Scabius, field (Knautia arvensis)          N 
Saltlover (Halogeton glomeratus)          PN 
Scentless chamomile (Matricaria 
maritima) 

 Co PN      Co N 

Scotch broom (Cytisus scoparius)  Co  Co  X B  C  
Shiny geranium (Geranium 
lucidum) 

X   E   B    

Silverleaf nightshade (Solanum 
elaeagnifolium) 

      A    

Slender false-brome 
(Brachypodium sylvaticum) 

X   E       

Small touch-me-not (Impatiens 
parviflora) 

 C       Co  

Sow-thistle, annual (Sonchus 
oleraceus) 

  PN        

Sow-thistle, perennial (Sonchus 
arvensis) 

  PN       N 

Spanish Broom (Spartium junceum)       A    
Spurge/Daphne laurel (Daphne 
laureola) 

 C  Co   B  E N 

Spurge, eggleaf (Euphorbia 
oblongata) 

      A    
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

Spurge, myrtle (Euphorbia 
myrsinites) 

      B    

Spurge flax (Thymelaea passerine)       A    
St. John’s Wort (Hypericum 
perforatum) 

 C  Co     Co PN 

Stork’s bill (Erodium cicutarium)          U 
Sulfur cinquefoil (Potentilla recta)  C  E X  B  Co PN 
Swallow-wort, black (Cynanchum 
louiseae) and European 
(Cynanchum rossicum) 

         U 

Sweet fennel (Foeniculum vulgare)    E       
Syrian bean-caper (Zygophyllum 
fabago) 

      A    

Tansy ragwort (Senecio jacobaea)  Co PN Co X X B  Co PN 
Teasel (Dipsacus spp.)  E  Co       
Texas blueweed (Helianthus 
ciliaris) 

      A    

Thesium arvense (Thesium 
arvense) 

         U 

Thistle, Canada (Cirsium arvense)  Co PN Co X     N 
Thistle, Italian (Carduus 
pycnocephalus) 

      A    

Thistle, nodding, a.k.a. musk thistle 
(Carduus nutans) 

      B   PN 

Thistle, plumeless (Carduus 
acanthoides) 

      B    

Thistle, scotch (Onopordum 
acanthium) 

   C  X B    

Thistle, slenderflower (Carduus 
tenuiflorus) 

      A    

Toadflax, common/yellow (Linaria 
vulgaris) 

  PN  X    C N 

Toadflax, dalmation (Linaria 
genistifolia) 

 E PN Co X X B  C N 

Tufted vetch (Vicia cracca)  C         
Velvetleaf (Abutilon theophrasti) X  PN    B    
Western goat’s beard (Tragopogon 
dubius) 

 Co         
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

White bryony (Bryonia alba)       B    
Wild carrot/Queen Anne’s lace 
(Daucus carota) 

 C        U 

Wild caraway (Carum carvi)          U 
Wild chervil (Anthriscus sylvestris)  C  E   B  C  
Wild clematis (Clematis vitalba)  Co       Co  
Wild four o’clock (Mirabilis 
nyctaginea) 

      A    

Wild oats (Avena fatua)   PN        
Wild parsnip (Pastinaca sativa)          U 
Yellow archangel 
(Lamiastrum/Lamium galeobdolon) 

 Co  Co   B  Co  

Yellow bush lupine (Lupinus 
arboreus) 

        P  

Yellow nutsedge (Cyperus 
esculentus) 

X          

Yellow starthistle (Centaurea 
solstitialis) 

 P PN P  X B  P PN 

Plants (aquatic)  
Brazilian elodea (Egeria densa) X     X B    
Bulrush, ricefield (Schoenoplectus 
mucronatus) 

      A    

Cordgrass, common (Spartina 
anglica) 

X E PN    A    

Cordgrass, dense-flowered 
(Spartina densiflora) 

X  PN   X     

Cordgrass, salt meadow (Spartina 
patens) 

      A    

Cordgrass, smooth (Spartina 
alterniflora) 

      A    

Curled pondweed (Potamogeton 
crispus) 

 C       P FA 

Dense-flowered cordgrass 
(Spartina densiflora) 

X  PN   X A    

Common cordgrass (Spartina 
anglica) 

X E PN    A    

European common reed 
(Phragmites australis spp. Australis) 

X E    X   P  
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

Fanwort (Cabomba caroliniana)       B    
Floating primrose willow (Ludwigia 
peploides) 

      A    

Flowering rush (Butomus 
umbellatus) 

X E PN   X44* A  P PN 

Giant reed (Arundo donax)    E     P  
Grass-leaved arrowhead (Sagittaria 
graminea) 

      B    

Hydrilla (Hydrilla verticillata) X      A   FA 
Loosestrife, garden (Lysimachia 
vulgaris) 

   E   B  P  

Loosestrife, purple (Lythrum 
salicari) 

 Co PN Co  X B  Co PN 

Loosestrife, wand (Lythrum 
virgatum) 

      B  P  

Loosestrife, yellow (Lysimachia 
punctata) 

 E       P  

Purple nutsedge (Cyperus 
rotundus) 

  PN        

Parrotfeather (Myriophyllum 
aquaticum) 

      B    

Reed canarygrass (Phalaris 
arundinacea) 

 Co       Co  

Reed, common (Phragmites 
australis) 

  PN E   B  P FA 

Saltmeadow cordgrass (Spartina 
patens) 

X  PN   X     

Smooth cordgrass (Spartina 
alterniflora) 

  PN   X     

Thistle, marsh plume (Cirsium 
palustre) 

        P PN 

Water primrose (Ludwigia 
hexapetala) 

      B    

Watermilfoil, Eurasian 
(Myriophyllum spicatum) 

 C  Co  X B  Co PN 

                                                
44 During the June 2016 Washington Invasive Species Council meeting, the Council agreed to form a working group to either develop a concept for transitioning to 
an emergent vegetation program, or add flowering rush as a focal species. 
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 BC 
Invasive 
Species 
Working 
Group36 

Invasive 
Species 
Council of 
WEMQC37 

Invasive 
Species 
Council of 
BC38 

Coastal 
Invasive 
Species 
Council 
(ISC)39 

Lillooet 
Regional 
Invasive 
Species 
Society40 

Washington 
Invasive 
Species 
Council41 

WA 
Noxious 
Weed 
Control 
Board 

WDFW 
prohibited 
Level 1 
species 

Fraser 
Valley 
Invasive 
Plant 
Council42 

Alberta43 

Watermilfoil, variable leaf 
(Myriophyllum heterophyllum) 

 C    X B  Co FA 

Water chestnut (Eleocharis dulcis)      X     
Water starwort (Callitriche 
heterophylla) 

          

Yellow flag iris (Iris pseudacorus)  Co PN C X    E PN 
Yellow floating heart (Nymphoides 
peltata) 

      B    

Yellow nutsedge (Cyperus 
esculentus) 

  PN    B   PN 

Pathogens  
Viral hemorrhagic septicemia virus      X     
White nose syndrome 
(Pseudogymnoascus destructans) 

 X    X*     

Fish whirling disease (Myxobolus 
cerebralis) 

 X         
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Appendix B. Examples of Specification Sheets for Hot Water Pressure 
Units. 
 

 

 

 

 

 

June 21, 2011 
Washington Department or Fish& Wildlife 
1111 Washington St SE 
Olympia WA. 98501 
 
Attn: Jesse Schultz/Eric Anderson 
Phone 360-902-2184 
Email schul.jms@dfw.wa.gov 
 

PRICE QUOTATION 
Mi-T-M HSE 1002 SM12 $2,295.00 
 
• 2 GPM @ 1000 PSI 
• 1.5 HP, 120 Volt, 1 Phase 
• 15 Amp 
• Combination Wet Steam Cleaner / Pressure Washer 
• Direct Drive Triplex Piston General Pump 
• Thermal Relief Valve 
• High Pressure Detergent Injection 
• 50’ x 3/8” Pressure Hose 
• Insulated Trigger Gun 
• Adjustable Pressure Insulated Dual Lance 
• Operates at 650 PSI in “wet” Steam Mode 
• 250°F Steam Mode Water Output Temperature 
 

 
Thank You 
 
David Nickel 
Office 206-622-4262 
Cell 253-334-3688 
Email Daven@benscleaner.com 
 

 
2221 Fourth Avenue So., Seattle, Washington 98134 

(206) 622-4262  (800) 446-8778  Fax (206) 622-4560 

STEAM CLEANERS • PRESSURE WASHERS • PARTS • CHEMICALS •HOSE 
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Trailer Series 

ProTowWash®  – Transport Trailer with 185 Gallon Tank 

The T200 single axle trailer, with your choice of pressure washer, is a fully integrated self-contained pressure washing 
system. The 185 Gallon water tank provides ample water to sustain many remote-cleaning requirements. The super  duty 
torsion axle suspension provides the smoothest ride available and prevents damage to equipment from a harsh ride. The 
enhanced wheel travel (up to 300% over conventional trailers) keeps road vibration and rattle to a minimum. Long life, 

              

∗Specifications subject to change without notification and may vary due to ambient conditions. 
Note: Shipped To Distributors Only – Not Available to Drop Ship – Assembly Required 

*** Trailers with electric brakes must include a battery power source. We recommend installing a pressure washer 
i d ith  b tt  

Featuring: 
 Rugged Fender: Can be used as a step for tank 

access, will not bend, supports tank. 
Recessed Tail Lights: Will not break off, rubber isolates 
to reduce bulb failure. 

Storage Areas: Integrated storage tube for spray 
wands and large (47”x22”x10”) storage box at the back 

       

 

 

 Stainless Exhaust Pipe Extension: Lifetime 
corrosion resistance insures no need to replace in a 
few years. 

 Inlet Plumbing: System Engineered to prevent pump 
damage caused by cavitations & contamination 

Options… 

Hose Reels, Lunette eye hitch, Stainless advertising 
panels, Chrome wheel upgrade, Front Bucket Rack 
(ACR02), 3-way ball valve (AW006), Light Bar rack 
(HLB98), Pump seal saver bypass (APS50)-installed, Low 
water shutdown (AW410)-installed, Sand hopper, Hydro 
Vacuum wastewater recycle, 12v Chemical sprayer with 

        

Pressure washer not included 

        
TO:    

COMMENTS:  _ 

YOUR PRICE:                                          
  

TECHNICAL DATA T200N T200E 
MACHINE CAPACITY SS, SC, SCU Series 
SUSPENSION / AXLE Single 3700# Torsion Axle-Up to 300% more wheel travel over conventional trailer 
TRAILER BRAKES None Electric Brake, Breakaway Switch*** 
WHEEL / TIRE 2 - 14” White Spoke Rim, 5 Lug / ST205/75D 14 Tires, 1760 Pounds capacity per tire 
COUPLER / TONGUE 2” Ball Coupler, Dual Safety Chains 

VEHICLE HITCH/GVWR 2” Ball Hitch, Class III 5000 Pound Rated, 21” to top of ball when trailer is attached 
3500# GVWR 

FENDERS 12 GA Steel Fender with recessed Tail light mounting 
LIGHTS Recessed Rubber Grommet Snap-In, 4 Pole Flat Wiring Connector, DOT Approved 
JACK Bolt-On Swing Up Jack 1500# Capacity With Large Swivel Caster 8” Diameter 
WATER TANK 185 Gallon Capacity, Seamless Polyethylene, 10” lid, Garden Hose Fill Fitting 
TANK DRAW/FILTER 1½” 80 Mesh Strainer with Drain, 1½” Fast Drain Valve 
FRAME CONSTRUCTION 12 GA Steel Frame with Structural Tube Spine, Powder Coat Wrinkle Finish 
WEIGHT / DIMENSIONS 496 Lbs. Empty (No Machine) 125” x 70” x 61” 
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