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ABSTRACT 
Wild Parsnip and Giant Hogweed are noxious and invasive weeds that can cause intense 

injury to humans that come into contact with them. To combat the issues caused by the pervasive 

spread of these plants in Ontario, Lennox and Addington County have proposed a plan to tackle 

the infestation along their roadsides through use of an herbicide called ClearView. 

Environmental groups, specifically the Lennox and Addington Stewardship Council, have 

requested a review of the weed spraying program to assess any potential environmental damages, 

as well as the efficacy of the treatment. This research looks at solutions for the problem in the 

county with a direct focus on the herbicide approach. In tandem with research done with 

academic publications and articles in the media, this report will identify key aspects that will 

contribute to the decision-making process on the possible commencement of the program. 

Findings will include the scope of the program and area, the uses of the herbicide, and the 

persistence, efficacy, and toxicity of the chemical itself. Based on the best information available, 

ClearView is believed to be effective for eradicating noxious weeds and presents a low risk to 

humans and the environment exposed. However, there is not enough evidence of support that the 

prevalence of these weeds and that citizen concern is high enough to warrant a spraying program 

in Lennox & Addington County. This leaves a discussion whether the precautionary principle 

should warrant the use of ClearView in this instance, or if an alternative method for addressing 

the noxious weed problem can be used instead. 

 
 
 
Keywords: wild parsnip, giant hogweed, invasive species, mitigation, management, Ontario 
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Introduction 

What is the Issue? 

In 2017, Lennox and Addington County released a public statement giving details about 

their new environmental management program which aims to combat the issue of noxious weeds 

growing on roadsides. The targeted weeds are Giant Hogweed and Wild Parsnip since they are a 

cause of concern within the county (Ferguson, 2017). Both Giant Hogweed and Wild Parsnip are 

invasive species in North America. 

European Settlers introduced Wild Parsnip (Pastinaca sativa), also known as Poison 

Parsnip, to North America for its edible root (OFAH/OMNRF, 2012). The plant is native to both 

Europe and Asia but is classified as an invasive species in North America (OFAH/OMNRF, 

2012). The plant is characterized as being a highly branched plant with hollow green stems 

(OFAH/OMNRF, 2012). There are two main growth stages that occur over approximately 2-3 

years (City of Kingston, 2013). In the first year of its growth, the plant grows low to the ground 

and the rosettes of leaves do not flower; this stage has been described as resembling celery leaves 

(City of Kingston, 2013). The second stage occurs over the second and third years when the 

plants grow to heights of 0.5 to 1.5 m and flower yellow from early June to late July (City of 

Kingston, 2013). It is not often found in developed or wooded areas but may spread to them from 

the neighbouring fields, farms, or vacant and undeveloped land where they flourish. The seeds 

are easily dispersed by both wind and waterways, as well as the common equipment used to 
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manage fields and farms (Province of Ontario, 2014). It has been found that vehicles passing 

through areas with the weed will carry flat shaped seeds like these on their wheels for an 

unknown amount of time as well, spreading along the roadsides (Hulme, 2009). These seeds are 

capable of lying dormant for years, making them more difficult to control over time (Dalling et. 

al, 2011). The growing prevalence along the roadsides is the current cause of most concern for 

the country and their interactions with this noxious weed (Ferguson, 2017).    

Giant Hogweed (Heracleum mantegazzianum) is the other noxious weed of concern 

currently in Lennox and Addington County. It is believed that Giant Hogweed was introduced 

from Europe like Wild Parsnip, but this time as an ornamental (OMAFRA Staff, 2003). These 

plants are characterized most commonly by their large size, with stems reaching to 5 m high and 

10 cm in diameter (OMAFRA Staff, 2003). These stems are hollow, similar to the parsnip, but 

solid at the nodes. The stems are mostly green but have burgundy flecks throughout, although 

they are sometimes completely purple at the base and covered in sharp bumps (OMAFRA Staff, 

2003). The flowers and fruit of this plant are extremely expansive in size, measuring up to 120 

cm across and composed of approximately 30 to 50 branches (OMAFRA Staff, 2003). The petals 

of their flowers are majorly white but occasionally pale pink (OMAFRA Staff, 2003). These 

plants also have oval shaped, dark-coloured fruit hanging in bunches of 4 (OMAFRA Staff, 

2003). Giant Hogweed grows along roadsides, streambanks, and waste areas across southern 

Ontario (OMAFRA Staff, 2003). 

Both of these plants cause concern for humans due to the possible effects of their 

chemicals on the human body (City of Kingston, 2013). Wild Parsnip has more severe dermal 

repercussions than Giant Hogweed (City of Kingston, 2013). The sap of this plant contains 

chemicals that can cause blistering and burning on skin and extreme irritation to eyes(City of 
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Kingston, 2013). The blisters are capable of developing up to two days after contact with the 

plant and may cause permanent scarring (City of Kingston, 2013). Giant Hogweed is of lesser 

concern for this reason, but it is still cautioned by the Ontario Ministry of Agriculture, Food, and 

Rural Affairs as it has been implicated as a cause of severe dermatitis on a few susceptible 

individuals (OMAFRA Staff, 2003). These are the main reasons Lennox and Addington residents 

want to eradicate these potentially harmful weeds from areas they interact with.  

Why is this Important? 

         The prevalence of noxious weeds, Wild Parsnip and Giant Hogweed, is being reviewed 

under the county’s request. In correspondence with county officials, the main issue the county 

sees with these weeds is the potential for harm to first responders (Lennox & Addington 

Stewardship Council, personal communication, February 16, 2018). The spraying program is set 

to cover three county roads where the officials claim there are often motor accidents requiring 

first responders to enter an area possibly contaminated with noxious weeds (Ferguson, 2018; 

Lennox & Addington Stewardship Council, personal communication, February 16, 2018) . The 

program is being used as a precautionary measure to reduce incidents involving health problems 

with contact of the plants causing photodermititis with volunteer firefighters, paramedics, and 

police officers (Green, 2017). 

Proposed Solution 

         In the past year in the county, maintenance to control these noxious weeds has been 

entirely mechanical (OFAH/OMNRF (Wild Parsnip), 2012). This method has both pros and 

cons, as outlined in the Results section of this paper. Aside from mechanical means, there are 
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several other management techniques used to control the outbreak of these invasive species on 

roadsides such as: chemical, biological, and burning (OFAH/OMNRF (Wild Parsnip), 2012; 

OFAH/OMNRF (Giant Hogweed), 2012). However, counties surrounding Lennox and 

Addington are moving towards an herbicidal approach because the problem is too large for other 

eradication means. Ultimately, this has led to the development of a proposed program that sprays 

roadsides with the herbicide ClearView. 

Purpose of Research 

The purpose of this paper is to examine the various components of the proposed program. 

This will first include a description of the methods through which the information will be 

obtained in the Methods portion of this review. Following this, the scope of the project will be 

laid out in both a temporal-focused way and a spatial-focused way to look at the length of the 

project and location it will be taking place in. The results of this research will be then broken 

down in components of the herbicide including its composition, proper application, uses, 

persistence, and environmental toxicity. The results section will also include a summary of 

alternative options for control of this problem. Findings will be discussed and research gaps will 

be outlined to assess whether the precautionary principle, which suggests protective actions for 

the envrionment without certainty of potential harm from the product, applies to this situation 

(Raffensperger et al, 1999).This will lead to a conclusion about where the project stands and 

what future steps must be taken for a well-informed decision on the overall proposed solution for 

this issue. 
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Methods 

There is little documentation about the use of ClearView outside of a few municipality 

programs and information released by the producer, DowAgri. Information regarding the drive 

for implementation of this program by the county was compiled from a variety of media sources 

(Ferguson, 2017; Green, 2017) as well as direct communication with the Lennox and Addington 

Stewardship Council during informal sessions for discussion of the issue. Along with these 

sessions, sources through scientific journals, industry websites, government websites, academic 

websites, and newspaper articles were all used to compile information on the use of this 

herbicide and its direct chemical ingredients. These sources provided the main information 

regarding the effects of the chemical ingredients as well as the community’s response to the 

spraying and efficacy of the trials. Finally, comparison to other projects in nearby counties using 

this herbicide for the control of these noxious weeds was done (Morgan, 2017). The resulting 

project became a review of what information is available on the topic of ClearView’s efficacy in 

the setting of Lennox and Addington countyroads, and where there are gaps in the knowledge 

needed to make a fully educated decision. 
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Scope 

The scope of this project can be divided into two sections: temporal and spatial. 

Temporal 

         Information on the time frame for this project can be found throughout media releases 

from various county officials. In an article in the Kingston Whig newspaper, Chris Wagner, the 

county’s manager of roads and bridges, explained that the proposed project is estimated to take 

place over 5 years. He continued on to explain the soonest the project could be started was May 

29th, 2017, although backlash from residents and other stakeholders had put a halt to this start 

date. Currently, there is no expected commencement of the project until the stewardship council 

and other concerned citizens have made a decision regarding the approval. 

         The 5-year program is to be separated into three sections: 

1.     2 years of spraying, mapping, and monitoring 

2.     2 years of mapping and monitoring 

3.     1 year assessing the success of the program 

As previously stated, there is no decision on a commencement date until it has been decided that 

ClearView is the method that will be used to combat the noxious weeds. The completion of this 

review of ClearView in April 2018 is expected to aid in the decision-making process for officials 



 9 

in the county, so that a program can be implemented as soon as possible. Currently, the plan is to 

use this 5-year program, but it is not definite (Ferguson, 2017).  

Spatial 

 Aside from the time frame for this project, it is imperative to map out the area in which 

the project will take place. Mapping the area falls under Step 1 of the Spatial scope, and has been 

discussed by the county. The program will include areas of the Town of Greater Napanee and 

Loyalist, Stone Mills, and Addington Highlands townships. Currently, the county has highlighted 

the targeted area of the program to include approximately 1100 km of road, 700 km of which is 

county road (Ferguson, 2017). The county roads to be sprayed in Lennox and Addington County 

cover the following: 

1. Road 29, running from Hwy. 41 through Flinton to the Hastings county border 

2. Hwy. 41, the section running south of Hwy. 7 to the border of Stone Mills 

3. Road 30 (A.K.A. Buckshot Lake Road), running from Hwy. 41 south of Denbigh to the 

border of the North Frontenac Township (Green, 2017) 

It is important when assessing the project and mapping out the area of interest not only to include 

the areas which will be sprayed but also the areas infested with the invasive species that is to be 

controlled. Below are two maps showing the “Early Detection & Distribution Mapping System” 

for Wild Parsnip surrounding the county above to show the incidence of the issue and a close-up 

of the specific county roads to be sprayed.  
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Figure 1. Map of the general Lennox and Addington county border in Southern Ontario, surrounded by 

numerical representation of Wild Parsnip sitings submitted by citizens (EDDMapS, 2018). 

 

This map is a resource and result of citizen science, due to the local people anywhere 

from  the northeastern part of the U.S. to southeastern Ontario who have submitted personal 

sightings of the species. The outline shown in red presents a general border for Lennox and 

Addington County, while the red numbers scattered across the map display the number of Wild 

Parsnip sitings in that general location. According to this resource, there have been no reported 

sitings of Wild Parsnip in the northern 70% of the county (EDDMapS, 2018). 
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Figure 2. Map of the border of Lennox & Addington County, with focus on the three roads to be sprayed 

in the Lennox & Addington control of noxious weeds: (1) Road 29, running from Hwy. 41 through Flinton 

to the Hastings county border; (2) Hwy. 41, the section running south of Hwy. 7 to the border of Stone 

Mills; (3) Road 30 (A.K.A. Buckshot Lake Road), running from Hwy. 41 south of Denbigh to the border of 

the North Frontenac Township. (Green, 2017; Google Maps, 2018). 

 

This map provides a clear view of the spatial scope of this project, marking the three 

county roads to be sprayed for this program. The two maps shown were unable to be overlayed 

since the sitings labelled in Figure 1 would not appear within the confines of these three specific 

county roads.  
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Results 

“ClearView herbicide is a selective herbicide for post-emergent control of annual and 

perennial broadleaf weeds, invasive plants and shrubs on rangeland, permanent pasture, rights-of 

ways, industrial and other non-crop areas.” (Dow (Label), 2017) 

Description 

         ClearView is a Group 2 and Group 4 herbicide (Dow (Label), 2017). Group 2 herbicides 

describe amino acid inhibitors/ALS Inhibitors for grasses and broadleaf plants (Woodard, 2012). 

These herbicides therefore stop the production of amino acids, which are used to build protein 

within the plant (Woodard, 2012). Without these proteins, the plant will die slowly over 2 to 3 

weeks but cease growing very quickly (Woodard, 2012). Group 4 herbicides refer to herbicides 

used to regulate growth of broadleaf plants (Woodard, 2012). They cause the plants to undergo 

growth that the plant cannot support, resulting in bent, twisted, and/or thickened plants that will 

die off slowly from this uncontrolled growth (Woodard, 2012). 

ClearView comes in wettable granules of a brown colour with a guarantee of 52.50% 

Aminopyralid, present as potassium salt, and 9.45% Metsulfuron-methyl. Although only two of 

the ingredients are guaranteed, the composition claimed by DowAgri can be found in the table 

below (Dow, 2017). 
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Table1: Composition of ClearView (Dow, 2017; Aminopyralid Potassium, 2008; Kaolin, 2012; 

Metsulfuron-methyl, 2006; Sodium Carbonate, 2005; Titanium Dioxide, 2005; Saleh et al., 2012). 

Ingredient Name Percentage 
of product 

Molecular 
Formula 

2D Structure Basic Purpose in Herbicide 

Aminopyralid 
Potassium 

62.13% C6H3Cl2K
N2O2 

 

Main active ingredient  

Metsulfuron- 
methyl  

9.45% C14H15N
5O6S 

 

Main active ingredient  

Sodium Carbonate 9.9% Na2CO3 

 

Used to help permeate the 
waxy layer of the plants 

Kaolin 5.2% Al2H4O9
Si2 

 

Used to repel and irritate 
insects but also classified as 
an adjuvant, fungicide, 
insecticide, and microbiocide 

Titanium Dioxide 0.1% TiO2 

 

Used as a catalyst 
 

Balance 13.22% N/A N/A N/A 
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It should be noted, that the balance of this is not required to be publicly available. 

However, Health Canada has assessed each formula for approval of pest control products. 

Correspondence with a sales associate of Dow AgriScience Canada Inc. explained that the 

balance ingredients for this herbicide are substances added to improve physical characteristics of 

the herbicide, such as sprayability, solubility, and stability (H. Lee, personal communication, 

February 26, 2018).  

Stability 

Characteristic Description 

Chemical stability Thermally stable at typical use temperatures. 

Possibility of hazardous reactions Polymerization will not occur. 

Conditions to avoid Active ingredient decomposes at elevated 
temperatures. Generation of gas during 
decomposition can cause pressure in closed systems. 

Incompatible materials Avoid contact with strong acids, strong bases, and 
strong oxidizers. 

Hazardous decomposition 
products 

Decomposition products depend upon temperature, 
air supply and the presence of other materials. Toxic 
gases are released during decomposition. 

Reactivity No data available. 
 

Table 2: Stability of ClearView (Dow, 2017). 

Application 

         Aside from the potential effects of the herbicide on the individuals applying it, there are 

many rules that must be followed when applying ClearView to the designated areas because 

problems can arise from mismanagement. 
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         Firstly, the herbicide must be applied only to target weeds and shrubs when they are 

actively growing. Only the plants that are present at time of application will be managed (Dow, 

2017). Shrubs and weeds must be sprayed at different points in their growth in order for the 

herbicide to be effective (Dow Agrosciences, 2016). Shrubs must be sprayed after full leaf 

expansion but before development of the leaf’s waxy cuticle (Dow Agrosciences, 2016). Weeds, 

like Wild Parsnip and Giant Hogweed, must be sprayed after emergence, but before the weed 

begins to flower (Dow Agrosciences, 2016). Although there are many target plants for 

ClearView (see Appendix B), the user should not apply the mixture to any plants under stress 

that are not being targeted for removal/eradication (Dow, 2017). ClearView should also only be 

used up to the drip line of important trees, as it can leach into the soil and affect the root system 

(Dow, 2017). 

         ClearView also requires certain weather conditions to be properly used. Firstly, it takes 

approximately 2 hours after application before the herbicide is rainfast (Dow Agrosciences, 

2016). The herbicide must be mixed with water before application and an antifoaming agent may 

be added if required (Dow Agrosciences, 2016). The concentration of ClearView depends on the 

target organisms. According to the MSDS information, to control wild parsnip season-long, 200 

g/ha must be used on the area of interest (Dow, 2017). Giant hogweed is not mentioned as a 

target plant on the MSDS (Dow, 2017).  

Plants can form a resistance to ClearView so there are several suggestions to reduce this 

occurrence. Any population of weeds can contain plants or develop plants that naturally resist the 

herbicide and these plants can dominate the weed population over time if the herbicide is 

consistently used (Dow (Label), 2017). In order to delay the herbicide resistance, the following 

suggestions are given on the MSDS for ClearView from Dow AgriSciences: 
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1. Rotate use of ClearView with other herbicides that fall into different groups (not Group 2 

or 4) within a growing season or among growing seasons 

2. Allow for a year gap between spraying of specific areas 

3. Use tank mixtures with herbicides from different groups that are still as effective on the 

target weed(s) (Dow (Label), 2017) 

The Lennox and Addington County program would follow Suggestion 2, with spraying in 

alternating years for the four years of managing and monitoring, as described in the Scope 

portion of this report.  

There is a range of application methods for ClearView pertaining to the various types of 

invasive plant areas being managed. ClearView is capable of being both a broadcast spray or 

used in spot applications for invasive plants. The herbicide label explains that the efficacy of the 

herbicide is dependent on using a sufficient spray volume to provide uniform coverage of the 

targeted plants. It is also suggested that activities like mowing, shredding, disturbing, etc. of the 

treated area is avoided for minimum 7 days after application (Dow, 2017). 

Lennox and Addington County has plans to only spray invasive species on roadsides to 

eradicate Wild Parsnip and Giant Hogweed (Ferguson, 2017), but if there are plants in the area 

that are desirable, other vegetation management practices must be used. Quick response to the 

introduction of new invasives is key to management strategies everywhere, but local agriculture 

and land management resource specialists should be consulted to decide on the other vegetation 

management practices like fertilization, prescribed fire, mechanical mowing, etc (Dow, 2017). 

There are other requirements to follow for the application of ClearView in Rangeland and 

Pasture Areas. Firstly, there should only be one application per year for the control of invasive 

plants. The plants should be sprayed at the same point of their growth to ensure the best control, 
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as mentioned previously. There are specific tank mixes, such as the Reclaim Herbicide tank mix, 

that can control germinating seeds before emergence as well as control already emerged 

seedlings (Dow, 2017).  

Buffer zones will be mentioned in Appendix A and must be followed precisely for these 

habitats. Buffer zones are used where biodiversity conservation is the main focus from 

potentionally damaging external influences, such as chemical sprays like ClearView (Bennett et 

al, 2006). The concept of buffer zones was created to insulate areas of importance and high 

sensitivity to different human activities, especially in aquatic areas where the effects of a project 

may be easily trasnported to new areas (Bennett et al, 2006). For these reasons, application 

through individual plant or spot applications are extremely important in riparian areas and buffer 

zones are imperative to follow (Dow (Label), 2017). Proper equipment designed for individual 

plant or spot/strip applications, such as a backpack sprayer or hose with a handgun, must be used 

in this management practice (Facts on ClearView, n.d.). Correct procedure surrounding use of 

the product and buffer zones allow for better protection of the ecosystems around the project 

area. 

Target plants must be wet with the spray but not so much that there is runoff from the 

herbicide. A surfactant, such as Gateway Adjuvant, Ag-Surf, Agral 90, or Citowett Plus, are 

required additions for the mixture in this management practice (Facts on ClearView, n.d.). 

Surfactants are ingredients used to lower the surface tension between two materials in any state. 

They are important for application here as they allow for the herbicide to permeate the waxy 

cuticle of the plants (Rosen et al, 2012). Lastly, the nozzles of the spraying instruments should be 

directed away from any aquatic habitats and non-target terrestrial plants to avoid drift. It is 

highlighted that freshwater habitats must avoided completely (Facts on ClearView, n.d.). 
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         ClearView can be applied aerially with certain precautions to reduce unwanted effects on 

non-target areas and organisms (Dow (Label), 2017). This broadcast treatment can be used with 

ClearView alone or in a mixture that includes 2,4-D amine herbicide or Garlon XRT herbicide 

(Dow, 2017). Surfactant requirements are the same as for spot treatments and label instruments 

for mixing must be followed, as instructed (Dow, 2017). For aerial applications, the most 

restrictive buffer zone should be observed to minimize drift into areas with desired vegetation 

(Dow, 2017). Swath marking devices should be used to avoid uneven distribution of the spray 

and only fixed-wing or rotary aircrafts should be used to apply the herbicide and only if they 

have been calibrated for the atmospheric conditions specific to the area (Dow, 2017). In general, 

ClearView should only be applied when the meteorological conditions at the treatment site allow 

for complete and even crop coverage (Dow, 2017). Spray drift potential must be determined 

prior to the spraying and incorporate the type of equipment being used as well as the current 

weather conditions affecting this (Dow, 2017). To avoid off-target drift movement from the 

aerial application, the distance of the outermost operating nozzles on the boom must not exceed 

75% of the length of the wingspan or rotor and nozzles should point opposite parallel to the air 

stream (Dow, 2017). In addition, the nozzles are never to be pointed below 45 degrees (Dow, 

2017). 

 Finally, the manufacturer does not advertise the use of a spray truck for use of 

ClearView. However, committees like the Lennox and Addington Stewardship Council, have 

mentioned this is the desired method for this project. The use of spray trucks has been found to 

destroy any plant material sprayed, without precision. Dow AgriSciences have not confirmed 

their approval for use of this spraying technology but it is a Health Canada approved 

management practice (Ferguson, 2017). Other herbicide application technology is continuing to 
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be developed and may be implemented with new regimes in upcoming projects (OMAFRA Staff, 

2016-17).  

Buffer Zones 

         According to the MSDS sheet for ClearView, buffer zones for the protection of terrestrial 

habitats are not required for either railroad ballast, rail and hydro rights-of-way, utility 

easements, training grounds and firing ranges on military bases, or roads. Buffer zones are also 

not required for protection of sensitive terrestrial habitats since it is recommended not to spray 

ClearView near any desirable vegetation. Although the target areas for this project are on roads, 

there are areas very close to freshwater habitats of concern or terrestrial habitats to be avoided 

from citizen concern of their own land. Appendix A lists the recommended buffer zones for each 

method of application and type of crop. Buffer zones for freshwater habitats are all significantly 

smaller than the buffer zones for terrestrial habitats (Dow, 2017). Also, no recommendations 

have been given regarding different soil types or parent rock material that may allow for leaching 

into groundwater. Issues surrounding groundwater leaching will be further discussed below. 

Uses 

ClearView is a selective herbicide used for post-emergent control of annual and perennial 

broadleaf weeds, and invasive plants and shrubs. It is used mainly in rights-of-way, industrial 

and other non-crop areas for control of these plants up to two years post-application (Facts on 

ClearView, n.d.). A rate of 135-230 g/ha may be used to target a variety of vegetation shown in 

Appendix B. According the to MSDS for ClearView, Wild Parsnip can be controlled season long 

with an application of 200 g/ha (Dow (Label), 2017). The product should only be used in areas 
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where loss of broadleaf plants and legumes is tolerated. Equipment and herbicide use should not 

take place near desirable vegetation, where the desirable vegetation root system extends to, or 

where the chemical can be washed into an area with desired vegetation (Dow, 2017). The label 

precautions state that this chemical should not be applied to walkways, driveways, tennis courts, 

or similar locations, because it cannot be applied to domestic or commercial turf grass (Dow 

(Label), 2017). 

Furthermore, ClearView may be applied for use on rangeland, pasture, industrial, and 

other non-crop areas. Precautions for use on these areas must be followed, along with following 

procedure after the herbicide has been sprayed. These procedures include:  

1. Only using hay cut from the treated grass for on-farm feed  

2. Not using clippings for compost or mulching  

Manure from animals fed this hay can only be used on sites where loss of broadleaf forage plants 

can be tolerated, because the aminopyralid passes through animals unchanged and is therefore 

still chemically active. The animals can be transferred to areas of broadleaf crop after 3 days of 

receiving untreated feed (Dow (Label), 2017). 

Efficacy 

         According to a fact sheet produced for ClearView by DowAgri, the result of an 

application can be seen within hours or days. The growth of the plants sprayed should cease 

within 24-48 hours after application and most susceptible species will be controlled between 4-8 

weeks following treatment (Facts on ClearView, n.d.).  The results have caused a backlash in 

other counties, such as Lanark County, for the appearance of destruction of all plants along 
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sprayed roadsides (Morgan, 2017). The situation in Lanark County can be seen in the figure 

below. 

 

 

Figure 3. Plants along a roadside that was recently sprayed with ClearView  and Truvist herbicides, 

which is representative of the changes seen in Lanark County, the Townships of Lanark Highlands, 

Drummond/North Elmsley, Beckwith and Montague (Morgan, 2017). 

Persistence 

The persistence of ClearView in soil, water, and plants has been a primary concern of 

environmental groups and the focus of many petitions to stop spraying programs in various 

counties. ClearView has been found to affect legume growth in a sprayed area for 60 months or 

more post-application (Somers et al, 2015). The two main ingredients, aminopyralid potassium 

and metsulfuron-methyl, both work by inhibiting a plant growth hormone and obstructing 
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cellular division in roots and shoots. Since these pathways are specific to plants, ClearView has a 

low toxicity to humans, animals, and insects (Somers et al, 2015). 

The majority of ClearView is composed of aminopyralid potassium which is classified as 

non-persistent to slightly persistent in most soils. The half-life ranges from 6 to 533 days, with a 

median of 103 days (PMRA, 2015). The half-life changes depending on environmental factors 

like the microbes present in the soil or the presence of sunlight, both which speed up the 

breakdown. Cold temperatures and snow cover can increase the half-life (WSDOT, 2015). Aside 

from the breakdown mechanisms, ClearView bioconcentration potential is considered low with 

the BCF (bioconcentration factor) at <100 (Wagarweedcontrol, 2012).  

         The mobility of aminopyralid is considered to be moderate in the environment and is 

known to travel from soil to water, because the potential for mobility in soil is very high (Koc 

between 0-50) (PMRA, 2014). Most often, this mobility causes leaching into groundwater 

(PMRA, 2014). This movement can be mitigated by presence of groundcover and/or rapid 

biotransformation, but, according to OECD test guidelines, is cannot be considered readily 

biodegradable (Dow, 2017).  Along with aminopyralid being moderately mobile, it is highly 

soluble in water (PMRA, 2014). A study conducted in Canadian groundwater showed the highest 

level as 1.8 ug/L, which is considered to pose a negligible risk for wildlife and humans (PMRA, 

2014). In general, ClearView has been found to be practically non-toxic to species of mammals, 

birds, fish, and aquatic insects (TOXNET, 2012; WSDOT, 2015). 

         Metsulfuron-methyl is found in the second highest concentration in the ClearView  

herbicide at approximately 9.5% (Dow (Label), 2017). As with aminopyralid, the mode of action 

this chemical uses is specific to plants and therefore has low toxicity in humans and animals 

(Extension Services, 2002). This chemical can be used on plants before and after growth begins. 
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In soil, metsulfuron-methyl is classified as non-persistent as the half-life is typically 30 days but 

can range from 14-130 days (WSDOT, 2006). The chemical stays stable in sunlight but does 

break down faster in moist, warm soil, while cold temperatures and snow cover increase the half-

life (Somers et al, 2015). In a study done by Cornell University, different soil types were tested 

for breakdown times of Metsulfuron-methyl. The table below displays the range of half-lives for 

the various soil types: 

Soil Type Half-Life of Metsulfuron-methyl (in days) 

Clay 178  

Sandy Loam 102 

Clay Loam 14-105 

Silty Loam  120-180 

 

Table 3: Half-lives of Metsulfuron-methyl in various soil types (Extension Toxicology Network, 1993). 

 

For the application to the scope of this specific program, the soil types from a survey 

done in 1963 were used (Gillespie et al, 1963). The areas for the planned spraying program are 

situated in the northern part of the county. The till materials of the Precambrian Shield lying in 

this area were derived from igneous and metamorphic rock, which explains the coarse textured 

and non-calcareous attributes of the soils (Gillespie et al, 1963). At the time of this soil 

assessment, soils in this area were found to be very thin over the bedrock present, ranging from 

zero to less than one foot (Gillespie et al, 1963). Climate, drainage, and agricultural activities all 

may have changed the specific soil profile since the report was created (Gillespie et al, 1963).  

There has also been further research done on the half-life of Metsulfuron-Methyl in water 

(Extension Toxicology Network, 1993; Extension Service, 2002). Overall, it was found that the 
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half-life of this chemical in water is approximately 3 weeks but is considered quite stable 

(Extension Service, 2002). Alternatively, the half-life for a mixed-wood and boreal forest was 

over 84 days. The chemical is also stable at neutral and alkaline pH but only tests for an acidic 

pH was found through a half-life of 3 weeks at a pH of 5.0 and temperature of 25 C, as well as a 

half-life over 30 days for the same pH level but temperature of 15 C (Extension Toxicology 

Network, 1993). Unfortunately, this chemical is extremely mobile within the environment and is 

able to travel easily from soil to groundwater, normally through runoff. Metsulfuron-methyl is 

biologically active at low concentrations which causes problems for plants and trees affected by 

spray drift, although it does not pose significant risk to humans, mammals, birds, fish, and 

aquatic insects (Extension Service, 2002; WSDOT, 2006). 

Environmental Toxicity 

The DowAgri Fact Sheet for ClearView claims that the herbicide has a low impact on the 

environment when compared to other currently registered products. It has been determined that 

ClearView has a very low acute and chronic toxicity to mammals, fish, aquatic invertebrates, 

honeybees, and earthworms. It does not bio-accumulate in the environment and has been shown 

to have a low impact on the environment when compared to other registered products for the 

same use available currently (Facts on ClearView, n.d.). According to the MSDS for ClearView, 

there are some potential health effects (Wagarweedcontrol, 2012). Moderate eye and skin 

irritation may occur when one comes into contact with the herbicide, but prolonged skin contact 

is unlikely to result in harmful levels of absorption (Wagarweedcontrol, 2012). No injury 

through inhalation has been found with ClearView since the physical state of the product does 

not allow for this to occur (Wagarweedcontrol, 2012). Repeated exposure to ClearView has 
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caused gastrointestinal issues with animals but was not found to be carcinogenic in laboratory 

animal lifetime feeding studies (Wagarweedcontrol, 2012). This information may be limited 

because it only came from the manufacturers’ MSDS; this was used because no other studies 

examined ClearView specifically. To further examine the possible environmental toxicity of this 

herbicide, the toxicity of the two main active ingredients was examined.  

 As mentioned previously, ClearView is considered to have a very low acute and chronic 

toxicity (Facts on ClearView, n.d.). The conclusion for aminopyralid potassium is similar with a 

classification as a category IV (low toxicity) chemical by the U.S. Environmental Protection 

Agency (EPA) (WSDOT, 2015).  For human health studies, the acute toxicity of aminopyralid is 

very low through oral, dermal, or inhalation routes (WSDOT, 2015). No skin irritation was 

caused on guinea pigs or rabbits when tested, but some eye irritation occurred in the rabbits 

(WSDOT, 2015). In studies where rats were fed aminopyralid, symptoms included decreased 

body weight and enlargement of intestines and mucous membranes (WSDOT, 2015). These 

symptoms occurred in chronic studies with mice and dogs at higher doses. Multi-generational rat 

studies found no evidence of toxicity after exposure and the U.S. EPA has classified 

aminopyralid as “not likely” to be carcinogenic to humans (WSDOT, 2015). Lastly, there has 

been no evidence of metabolism of the chemical in humans and animals and therefore it is not 

associated with bioaccumulation in their tissues (WSDOT, 2015).  

 While this project attempts to focus on all aspects of the environment, studies 

surrounding wildlife and aquatic effects were researched (WSDOT, 2015). Aminopyralid is 

considered practically non-toxic to mammals, based on acute oral toxicity studies in rats 

(WSDOT, 2015). It is also found to be practically non-toxic to avian species, based on studies 

focusing on bobwhite quail and mallard ducks (WSDOT, 2015). Many of the concerns brought 
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forward by environmental groups for the roadside spraying involved potential effects to aquatic 

ecosystems, but studies have shown that aminopyralid is practically non-toxic in fish studies 

using sunfish, rainbow trout, and sheepshead minnow (WSDOT, 2015). Lastly, aminopyralid has 

been found to be slightly toxic on an acute basis for aquatic invertebrates like water fleas 

(WSDOT, 2015). For all of these reasons, aminopyralid used alone is considered to have low 

toxicity to humans, wildlife, and the environment . 

 The active ingredient with the second highest concentration in ClearView, Metsulfuron-

methyl, has been found to have very low toxicity. Firstly, the oral toxicity for lab animals tested 

is considered low with LD50 at >5000 mg/kg (Extension Toxicology Network, 1993). The 

dermal toxicity for rabbits is also considered to be low with LD50 >2000 mg/kg (Extension 

Toxicology Network, 1993). Both rabbits and guinea pigs have been found to experience some 

eye and skin irritation, both which are reversible (Extension Toxicology Network, 1993). 

Furthermore, a 2-year feeding study was conducted with rats and rabbits showing that this 

chemical caused no reproduction effects in multigenerational rat studies, no teratogenic effects in 

rats or rabbits, and no carcinogenic or mutagenic effects in either species (Extension Toxicology 

Network, 1993). The LD50 for avian species was also found to be very high, administered both 

orally and dietary (Extension Toxicology Network, 1993). Aquatic organisms were also tested 

using rainbow trout, bluegill, and Daphnia magna, and the NOEL (No Observable Effects Level) 

for survival and reproduction was >150 mg/L (Extension Toxicology Network, 1993). Finally, 

there is a low acute toxicity to both honeybees, with a topical LD50 >25ug/bee, and earthworms, 

with an LD50 >1000 mg/kg soil (Extension Toxicology Network, 1993). Metsulfuron-methyl is 

classified as toxicity class III (low toxicity) with a signal word of CAUTION by the U.S. 
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Environmental Protection Agency, making it slightly more toxic than aminopyralid (WSDOT, 

2006). 

 According to the various studies researched, ClearView, along with its active ingredients, 

considered separately, has both a low acute and chronic toxicity based on direct exposure to non-

plant organisms that are found in an ecosystem.  What is not considered in detail, however, is 

that the herbicide may have a significant deleterious effect on other organisms in an aquatic 

ecosystem, including fish and mammals, if they are impacted by loss of plants in the ecosystem.   

 

Alternative Methods for Control of Noxious Weeds, Wild Parsnip, and Giant 

Hogweed 

 

Noxious 
Weed 

Control 
Methodology 

Description of Methodology 

Wild 
Parsnip 

Mechanical - 
mowing, rotor-
tilling, root cutting 

➢ Effective for certain times of year & where terrain 
allows mower 

➢ Poorly timed can increase spread  
➢ Should be done when flower buds just begin to show 

(late June - early July) 
➢ Follow-up motoring often necessary  
➢ Minimum 5 years to exhaust seed bank and eradicate 

weeds 

Wild 
Parsnip 

Hand Pulling ➢ Considered best control 
➢ Not practical for large infestations 

Wild 
Parsnip 

Root Destruction ➢ Very effective for small, isolated patches 
➢ Requires breaking of taproot with a shovel/spade 

Wild 
Parsnip 

Burning ➢ Kills newly sprouted seedlings  
➢ Will not kill established plants (resprout from their 

taproots) 

Wild 
Parsnip 

Herbicide Control ➢ Only effective eradication method for large patches to 
date 

➢ Optimal spray time when weeds are in rosette stage 
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➢ Mowing best during interim time period  

Wild 
Parsnip 

Biological Control ➢ No biological control agents found for wild parsnip 

Giant 
Hogweed 

Mechanical (Spring) ➢ Remove root with spade (up to 1 m deep in soil) 
➢ Plant may regrow from root 
➢ May need to dig a second time or cover dug area with 

black plastic to smother new growth 

Giant 
Hogweed 

Mechanical 
(Summer) 

➢ Plants WITHOUT flowers show be dug out and dried 
before disposal 

➢ Plants WITH flowers should have flower heads 
removed prior to full removal 

Giant 
Hogweed 

Herbicidal ➢ Herbicide treatments may need to be repeated for years 
➢ Not effective when plant is flowering  

Giant 
Hogweed 

Disposal ➢ Do not burn 
➢ Do not compost 
➢ Seal flower heads in black plastic bags 
➢ Dry stems and roots before disposing  

 

Table 4: Alternative Methods for Control of Noxious Weeds, Wild Parsnip, and Giant Hogweed (CE 

Safety, n.d.). 

 

Table 4 outlines various eradication and control methods for both Wild Parsnip and Giant 

Hogweed. These methods should be taken into consideration for the final deliberation of what 

Lennox and Addington Country chooses to tackle the noxious weed problem. 

Discussion 

 Throughout this research process, numerous informational gaps presented themselves.  

Sufficient data on the two noxious weeds, Wild Parsnip and Giant Hogweed, was found through 

a variety of literature and official documents/reports. However, the information regarding 

ClearView herbicide’s use to control these weeds and the program’s proposed plan for Lennox 
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and Addington County, are insufficient. More critical information is necessary to make a well-

informed decision regarding the approval of this program.  

 Firstly, the scope of this project is unspecific and lacks pertinent information. 

Determining the importance of this program to the county and its residents was not clear. Many 

of the media releases by the municipal government emphasized the human health effects when 

coming into contact with these noxious weeds. These reports were limited, since they only had 

few studies dictating the prevalence and severity of interactions across the country, with no 

representation in the specific region where the herbicide would be used. In correspondence with 

groups such as the Lennox and Addington Stewardship Council, it was found that the program 

desired to reduce incidents involving human health effects specifically for first responders. 

However, there was no data to support that this is a significant problem. In continuing with this 

lack of information on the scope, the proposed program design was incomprehensive as it listed 

three steps over five years while lacking descriptions of what each step entails. Contact with 

officials in charge of the program design was attempted, with no response.  

Aside from the temporal scope, the spatial scope was also insufficient. There were only a 

few articles explaining the exact roads that would be sprayed for this program and no maps were 

provided. A combination of county roadmaps and citizen science sourced maps showing areas 

where these noxious weeds have been found aided in determining a more specific scope. County 

roadmaps helped determine the presence of water bodies, but descriptions pertaining to ditches 

near the side of the roads are still unknown. Any type of water prevalence is important to the 

discussion of the ecotoxicology of a possible toxin. Therefore, watersheds of this region should 

be studied further, especially when using recommended buffering areas. The citizen science-

based maps for reported sightings of Wild Parsnip are helpful in providing some information, but 
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the accuracy of these maps is completely unknown and subject to high human error due to the 

uncertainty of plant identification by the public. Finally, a study of the soil types in the region 

was used to determine the possible soil types where the herbicide may be sprayed, but this study 

is extremely outdated. Soil types can change over time depending on climate changes, types of 

crops grown on the land, and other plants that have begun to grow in new areas (Gillespie et al, 

1963). The soil type should be known for this project to more accurately assess the half-life of 

the chemicals and chance of leaching into groundwater.  

Focusing on the herbicide itself, the majority of publications involving ClearView are 

entirely from the manufacturer. This can cause bias and also minimizes the number of trials and 

studies done to prove the various characteristics like persistence, efficacy and toxicity. The 

buffer zones provided by Dow AgriSciences are not comprehensive because they do not cover all 

applicable areas for spraying. For this specific program, along with other programs similarly 

used in nearby counties, it is expected that a truck sprayer will be used to apply the herbicide on 

the roadsides, although this method of application is not recommended by the manufacturer 

(Dow (Label), 2017). Additionally, there is no literature about the application of ClearView 

specifically through this method, which adds to the uncertainty of the toxicity and mobility for 

the proposed program. Furthermore, Dow AgriSciences does not list Giant Hogweed as one of 

the targeted plants specifically for ClearView, shown in the list in Appendix B; this causes 

ambiguity about the efficacy of this specific herbicide.  

A major factor that contributes to the backlash from environmental groups regarding  

ClearView, is the perceived persistence and toxicity of this product in the environment. The 

manufacturer is the only source for the large range in half-life of the chemical, which is a 

significant source of bias. The studies done on ClearView were nonspecific and did not include 
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any effects on multiple trophic levels in aquatic ecosystems. To combat the lack of information 

on ClearView specifically, each of the main active ingredients were researched. Separately, there 

were many studies done on aminopyralid potassium and metsulfuron-methyl, but there was no 

study done that examined how these two ingredients interact. This lack of information affects the 

ability to make well-informed decisions regarding this product and whether the ClearView 

project should commence in Lennox and Addington County. 

According to fact sheets provided by Dow AgriSciences, ClearView has a low acute and 

chronic toxicity to mammals, fish, aquatic invertebrates, honeybees, and earthworms. There was 

little evidence to support this, so each of the main active ingredients were researched separately. 

Aminopyralid potassium has a slight acute toxicity to aquatic organisms according to the 

literature found, but this was not shown by ClearView.  
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Conclusion 

In conclusion, more  research is needed to make a sound decision regarding the approval 

of the Lennox and Addington ClearView spraying program, due to the aforementioned 

limitations. Going forward, certain recommendations should be followed in order to aid in 

making an informed decision on this topic. Most importantly, there should be a more specific 

plan of action dictated through the scope of the project. This should include more detailed maps 

that incorporate all important aspects of the project such as roads, waterways, noxious weed 

sitings, and soil types. These highlighted aspects are all required to determine the necessity of a 

removal program of noxious weeds in this county.  

In addition to information on the specifics of the Lennox and Addington project, there 

should be more studies done on ClearView to incorporate a larger variety of potentially affected 

species and ecosystems; research on how these effects may move between different trophic 

levels may be especially important. More information regarding the persistence of ClearView 

and the microbes that possibly speed up the biodegradation process should be researched. Lastly, 

most of the specific information found through studies depended on separation of the two main 

ingredients, so more research should involve the interaction between these ingredients and how 

that may affect the final toxicity to the region. 

Based on the best information available, ClearView is believed to be effective for 

eradicating noxious weeds and presents a low risk to humans and the environment exposed. 

However, there is not enough evidence of support that the prevalence of these weeds and that 
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citizen concern is high enough to warrant a spraying program. This leaves a discussion whether 

the precautionary principle should warrant the use of ClearView in this instance, or if an 

alternative method for addressing the noxious weed problem can be used instead.  

Appendix 

A. Buffer Zones for ClearView  

(Dow (Label), 2017) 
 

 

*Buffer zones for the protection of terrestrial habitats are not required for use on rights-of-way 

including railroad ballast, rail and hydro rights-of-way, utility easements, roads, and training 

grounds and firing ranges on military bases. 
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B.  Weeds Controlled or Suppressed with ClearView Herbicide Alone - Seasonal 
Control  
(Dow, 2017) 
 

➢ Ball mustard  
➢ Bluebur 
➢ Canada fleabane 
➢ Canada thistle  
➢ Chickweed  
➢ Clover  
➢ Common groundsel  
➢ Common ragweed  
➢ Common tansy 
➢ Corn spurry 
➢ Cow cockle  
➢ Dandelion 
➢ Field scabious 
➢ Flixweed 
➢ Green smartweed  
➢ Hempnettle 
➢ Horsenettle  
➢ Kochia  
➢ Lady’s thumb 
➢ Musk or nodding thistle 
➢ Narrow-leaved hawksbeard 
➢ Oxeye daisy (pre-bud) 
➢ Perennial sow thistle 
➢ Plumeless thistle 
➢ Prostrate pigweed 
➢ Russian thistle 
➢ Scentless chamomile 
➢ Shepherd’s purse 
➢ Spotted knapweed 
➢ Stinkweed 
➢ Stork’s bill 
➢ Sweet clover  
➢ Tall buttercup 
➢ Tartary buckwheat 

➢ Volunteer canola 
➢ Western snowberry (buckbrush) 
➢ Wild mustard 
➢ Yellow starthistle 
➢ Cudweed 
➢ Curly dock 
➢ Fireweed 
➢ Perennial pepperweed 
➢ Hoary alyssum 
➢ Pussy toes 
➢ Volunteer alfalfa 
➢ Western ragweed 
➢ Wild carrot 
➢ Prairie wild rose 
➢ Wild strawberry 
➢ Canada goldenrod 
➢ Lamb’s quarters 
➢ Wild buckwheat,  
➢ Absinth wormwood  
➢ Babysbreath 
➢ Black henbane 
➢ Cleavers 
➢ Wild caraway 
➢ Wild parsnip 
➢ Brown knapweed 
➢ Diffuse knapweed 
➢ Japanese knotweed 
➢ Orange hawkweed 
➢ Prickly lettuce 
➢ Purple loosestrife  
➢ Yellow hawkweed 
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