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SHADOW LAKE Appendix 2 – Control Method Options 

This document outlines common methods used to control aquatic weeds. Much of the information in 
this section is quoted directly from the Washington State Department of Ecology’s (Ecology) website: 
http://www.ecy.wa.gov/programs/wq/plants/management/index.html   
 
Additional information is derived from the field experience of the King County Noxious Weed Control 
Program, in particular from King County WLRD employees Katie Messick (Aquatic Noxious Weed 
Specialist) and Beth leDoux (Water Quality Planner), both WSDA licensed aquatic herbicide applicators. 
Recommendations found in the 2001 draft version of the “King County Regional Milfoil Plan” have also 
been taken into consideration. 
 
Control/eradication methods discussed herein include Aquatic Herbicide, Manual Control Methods, 
Mechanical Control Methods, Environmental Manipulation, Biological Control, and the No Action 
Alternative.  
 
Integrated Pest Management 

 The preferred approach for weed control is Integrated Pest Management (IPM). IPM involves 
selecting from a range of possible control methods to match the management requirements of 
each specific site. The goal is to maximize effective control and to minimize negative 
environmental, economic and social impacts. 

 

 Use a multifaceted and adaptive approach. Select control methods that reflect the available 
time, funding, and labor of the participants, the land use goals, and the values of the community 
and landowners. Management will require dedication over a number of years, and should allow 
for flexibility in method as appropriate. 

 
Aquatic Herbicides 

 
Description  

The majority of the following text has been drawn from the Washington State Department of 
Ecology’s website on chemical aquatic weed control: 
http://www.ecy.wa.gov/programs/wq/plants/management/aqua028.html 
 
Aquatic herbicides are chemicals specifically formulated for use in water to eradicate or control aquatic 
plants. Herbicides approved for aquatic use by the United States Environmental Protection Agency (EPA) 
have been reviewed and considered compatible with the aquatic environment when used according to 
label directions. However, individual states may also impose additional constraints on their use. 
 
 
About Aquatic Herbicides 
Aquatic herbicides are sprayed directly onto floating or emergent aquatic plants, or are applied to the 
water in either a liquid or pellet form.  

 Systemic herbicides are capable of killing the entire plant by translocating from foliage or stems and 
killing the root.  

http://www.ecy.wa.gov/programs/wq/plants/management/index.html
http://www.ecy.wa.gov/programs/wq/plants/management/aqua028.html


 

2 
Appendix 2 – Control Method Options 

 

 Contact herbicides cause the parts of the plant in contact with the herbicide to die back, leaving the 
roots alive and capable of re-growth.  

 Non-selective herbicides will generally affect all plants that they come in contact with, both 
monocots and dicots.  

 Selective herbicides will affect only some plants (usually dicots – broad leafed plants like Eurasian 
watermilfoil will be affected by selective herbicides whereas monocots like Brazilian elodea and our 
native pondweeds may not be affected).  Most submersed aquatic plants are monocots 

 
Because of environmental risks from improper application, aquatic herbicide use in Washington State 
waters is regulated and has certain restrictions. The Washington State Department of Agriculture must 
license aquatic applicators.  

 Coverage under a discharge permit called a National Pollutant Discharge Elimination System (NPDES) 
permit must be obtained before aquatic herbicides can be applied to waters of the state.   The 
Washington Department of Agriculture holds an NPDES permit for the management of noxious 
weeds growing in wet areas such as lake shores, freshwater wetlands, river banks, and estuaries.  
Licensed applicators can obtain coverage under this permit free of charge.  Information about this 
permit is available here: 
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/noxious/noxious_index.ht
ml.  

 For in-lake projects (floating or submersed weeds) applicators and/or the state or local government 
sponsoring the project must obtain coverage under Ecology's Aquatic Plant and Algae Management 
NPDES permit before applying herbicides. Information on this permit is available here: 
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/aquatic_plants/aquatic_p
lant_permit_index.html.   

The Washington Department of Ecology requires notification and posting before treatment.  There are 
additional mitigations to protect rare plants or threatened and endangered species. 

Although there are a number of EPA registered aquatic herbicides, the Department of Ecology currently 
issues permits for seven aquatic herbicides (as of 2011 treatment season). Several other herbicides are 
undergoing review and it is likely that other chemicals may be approved for use in Washington in the 
future.  
 
The chemicals that are currently permitted for use in 2016 under the Aquatic Plant and Algae Control 
Permit and the Noxious Weed Permit are (see Appendix 4 for examples of herbicide labels): 
 

 Glyphosate - Trade names for aquatic products with glyphosate as the active ingredient include 
Rodeo®, AquaMaster®, and AquaNeat®. This systemic broad spectrum herbicide is used to 
control floating-leaved plants like water lilies and shoreline plants like purple loosestrife. It is 
generally applied as a liquid to the leaves. Glyphosate does not work on underwater plants such 
as Eurasian watermilfoil. Although glyphosate is a broad spectrum, non-selective herbicide, a 
good applicator can somewhat selectively remove targeted plants by focusing the spray only on 
the plants to be removed. Plants can take several weeks to die and a repeat application is often 
necessary to remove plants that were missed during the first application. 
 

http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/noxious/noxious_index.html
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/noxious/noxious_index.html
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/aquatic_plants/aquatic_plant_permit_index.html
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/aquatic_plants/aquatic_plant_permit_index.html
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 Fluridone - Trade names for fluridone products include Sonar® and Whitecap®. Fluridone is a 
slow-acting systemic herbicide used to control Eurasian watermilfoil and other underwater 
plants. It may be applied as a pellet or as a liquid. Fluridone can show good control of 
submersed plants where there is little water movement and an extended time for the 
treatment. Its use is most applicable to whole-lake or isolated bay treatments where dilution 
can be minimized. It is not effective for spot treatments of areas less than five acres. It is slow-
acting and may take six to twelve weeks before the dying plants fall to the sediment and 
decompose. When used to manage Eurasian watermilfoil in Washington, fluridone is applied 
several times during the spring/summer to maintain a low, but consistent concentration in the 
water. Granular formulations of fluridone are proving to be effective when treating areas of 
higher water exchange or when applicators need to maintain low levels over long time periods. 
Although fluridone is considered to be a broad spectrum herbicide, when used at very low 
concentrations, it can be used to selectively remove Eurasian watermilfoil. Some native aquatic 
plants, especially pondweeds, are minimally affected by low concentrations of fluridone. 
 

 2,4-D - There are two formulations of 2,4-D approved for aquatic use. The granular formulation 
contains the low-volatile butoxy-ethyl-ester formulation of 2,4-D (Trade names include 
AquaKleen® and Navigate®). The liquid formulation contains the dimethylamine salt of 2,4-D 
(Trade names include DMA*4IVM). 2,4-D is a relatively fast-acting, systemic, selective herbicide 
used for the control of Eurasian watermilfoil and other broad-leaved species. Both the granular 
and liquid formulations can be effective for spot treatment of Eurasian watermilfoil. 2,4-D has 
been shown to be selective to Eurasian watermilfoil when used at the labeled rate, leaving 
native aquatic species relatively unaffected.  By court-order the butoxy-ethyl-ester formulation 
of 2,4-D cannot be used in waters with threatened and endangered salmon-bearing waters in 
the Pacific Northwest.  

 

 Diquat - A trade name for diquat is Reward®. Diquat is a fast-acting non-selective contact 
herbicide which destroys the vegetative part of the plant but does not kill the roots. It is applied 
as a liquid. Typically diquat is used primarily for short term (one season) control of a variety of 
submersed aquatic plants. It is very fast-acting and is suitable for spot treatment. However, 
turbid water or dense algal blooms can interfere with its effectiveness 

 

 Endothall - A trade name for the dipotassium salt of endothall is Aquathol®.  Endothall is a fast-
acting non-selective contact herbicide which destroys the vegetative part of the plant but 
generally does not kill the roots. Endothall may be applied in a granular or liquid form. Typically 
endothall compounds are used primarily for short term (one season) control of a variety of 
aquatic plants. However, there has been some recent research that indicates that when used in 
low concentrations, endothall can be used to selectively remove exotic weeds; leaving some 
native species unaffected. Because it is fast acting, endothall can be used to treat smaller areas 
effectively.  
 

 Triclopyr-TEA - Trade names for triclopyr TEA include Garlon® 3A and Renovate 3®. There are 
two formulations of triclopyr. It is the TEA formation of triclopyr that is registered for use in 
aquatic or riparian environments. Triclopyr, applied as a liquid, is a relatively fast-acting, 
systemic, selective herbicide used for the control of Eurasian watermilfoil and other broad-
leaved species such as purple loosestrife. Triclopyr can be effective for spot treatment of 
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Eurasian watermilfoil and is relatively selective to Eurasian watermilfoil when used at the 
labeled rate. Many native aquatic species are unaffected by triclopyr. Triclopyr is very useful for 
purple loosestrife control since native grasses and sedges are unaffected by this herbicide. 
When applied directly to water, Ecology has imposed a 12-hour swimming restriction to 
minimize eye irritation. Triclopyr received its aquatic registration from EPA in 2003 and was 
allowed for use in Washington in 2004. 
 

 Imazapyr - A Trade name for imazapyr include Habitat® and Polaris ®. This systemic broad 
spectrum, slow-acting herbicide, applied as a liquid, is used to control emergent plants like 
spartina, reed canarygrass, and phragmites and floating-leaved plants like water lilies. Imazapyr 
does not work on underwater plants such as Eurasian watermilfoil. Although imazapyr is a broad 
spectrum, non-selective herbicide, a good applicator can somewhat selectively remove targeted 
plants by focusing the spray only on the plants to be removed. Imazapyr was allowed for use in 
Washington in 2004. 
 

 Adjuvants - There are a number of adjuvants (surfactants, stickers, sinking agents) allowed for 
use under the NPDES permits.  It is important that a surfactant be used as specified on the 
herbicide label to improve efficacy.  In addition to careful selection of the aquatic herbicide 
used, selecting the appropriate adjuvant ensures the herbicide gets absorbed by the target 
plant.  Approved aquatic surfactants ensure good plant contact while reducing/minimizing the 
detrimental effect of the substances to the greater ecosystem.  Terrestrial herbicide surfactants 
can cause great harm to aquatic animals.  Ecology supplies a list of adjuvants that are approved 
for use in aquatic situations.  Often used non-ionic aquatic surfactants include Agri-Dex, 
Competitor, and LI-700.  Ecology has approved a list of over 20 aquatic surfactants and it is 
largely up to the hired contractor as to which one they use.   

 
Advantages (to the use of aquatic herbicides): 

 Aquatic herbicide application can be less expensive than other aquatic plant control methods, 
especially when used in controlling wide-spread infestations of state-listed noxious aquatic 
weeds.  

 Aquatic herbicides are easily applied around docks and underwater obstructions.  

 Washington has had some success in eradicating Eurasian watermilfoil, a state listed noxious 
weed, from some smaller lakes (350 acres or less) using aquatic herbicides.  

 
 

Disadvantages (to the use of aquatic herbicides): 

 Some herbicides have swimming, drinking, fishing, irrigation, and water use restrictions (check 
the label and general permit). 

 Non-targeted plants may be damaged or killed by some herbicides.  

 Depending on the herbicide used, it may take several days to weeks or several treatments 
during a growing season before the herbicide controls or kills treated plants.  

 Rapid-acting herbicides like endothall and diquat may cause low oxygen conditions to develop 
as plants decompose. Low oxygen can cause fish kills.  

 To be most effective, generally herbicides must be applied to actively-growing plants, although 
sometimes fall applications of perennial plants can also be effective. 
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  Aquatic herbicides must be applied by licensed pesticide applicators.  Application of herbicides 
to control submersed plants can be challenging and is best done by an experienced applicator. 
Many people have strong feelings against using chemicals in water. Community consensus is 
highly encouraged to ensure the success of lake weed control using herbicides. 

 
Costs 

Approximate costs for one-acre submerged or floating plant herbicide treatment: 
 

 Glyphosate (not for submersed plant control): $1000-$2000  

 Fluridone: $900 - $1,000  

 2,4-D: $900  

 Endothall (not for floating plant control): $650 

 Diquat (not for floating plant control): $300 - $400 

 Triclopyr-TEA: $1,200 
 Imazapyr (not for submersed plant control): $700-$800  

 
 

Details about selected herbicides 
The focus of the discussion below are the active ingredients 2,4-D, Glyphosate, and triclopyr TEA 

since the Steering Committee, with input from the watershed-wide public meetings, have chosen these 
chemicals as the best options for the start of the Integrated Treatment Plan (section 7 of this document) 
for Shadow Lake.  

 
Various reasons lead to the exclusion of other available herbicides.  Since fluridone would have 

required a whole lake treatment and costs much more per unit than 2,4-D or triclopyr, it was not chosen 
as a viable option and is not discussed in further detail.  Diaquat and endothall were not considered for 
use at Shadow Lake because they do not kill the plants’ roots.  Also, rapidly acting herbicides such as 
diaquat and endothall may cause low oxygen levels to develop which can lead to fish kills.  Imazapyr was 
not considered for use at Shadow Lake because it is non-selective and, while usable on purple 
loosestrife, a broadleaf selective herbicide will result in less damage to grasses and cattails that 
surround those plants.   
 
Toxicology overview 

EPA studies yield the parameters LD50 (acute lethal dose to 50% of a test population), 
NOEL (No Observable Effect Level, which is the highest test dosage causing no adverse responses), and 
RfD (EPA Reference Dose determined by applying at least a 100-fold uncertainty factor to the NOEL). 
The EPA defines the RfD as the level that a human could be exposed to daily with reasonable certainty of 
no adverse effect from any cause, in other words, a "safe" dose. Exposures to bystanders or consumers 
are deemed safe when the RfD is not exceeded (King County, 2003). Since all substances, natural or 
manmade, may prove toxic at a sufficiently high dose, one should remember the old adage "dose makes 
the poison." The LD50 value is useful for comparing one compound with another and for grouping 
compounds into general hazard classes.  The higher the LD50 value the less toxic the substance is. 

Any pesticide, such as 2,4-D, glyphosate or triclopyr TEA, that does not produce adverse effects 
on aquatic organisms until levels in water reach milligram per liter (i.e., mg/L, equivalent to a part per 
million (ppm)) would be considered of comparatively low hazard (King County, 2003). Substances that 
are biologically active in water at levels onethousand-fold less, (i.e., μg/L, parts per billion, ppb), are 
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considered highly hazardous to aquatic life. Most pesticides falling in the latter category are insecticides 
rather than herbicides. 

Also, compounds that have half-lives less than 100 days are considered non-persistent 
compared to compounds having half-lives approaching one year or longer (for example, DDT). The half-
life of 2,4-D is about 7 days in water, the half-life of triclopyr TEA is about 7 days in water, and the half-
life of glyphosate is about 12 days in water. Since there are multiple factors that modulate the 
pesticides’ hazard, just focusing on the half-life itself is a bit misleading for hazard assessment. It is now 
known that the longer a residue remains in soil/sediment, the less likely it will be taken up by plants, 
leach, or runoff (King County, 2003). This phenomenon is called residue aging and involves changes in 
the forces governing interactions of the chemical with the soil matrix over time. 
 
2,4-D 

As far as restrictions for aquatic 2,4-D applications, there is no fishing restriction, and three to 
five days after treatment the water is generally below the drinking water standard (70ppb (parts-per-
billion), irrigation standard is 100ppb for broad-leafed plants). Although 2,4-D should not damage grass 
or other monocots, it is not recommended that one use treated water to water lawns during this first 
three to five days since over-spray will kill ornamentals or plants such as tomatoes and grapes that are 
very sensitive to 2,4-D. When used according to label directions, there are no swimming restriction for 
2,4-D use. Ecology advises that swimmers wait for 24 hours after application before swimming in the 
treatment area, but that is an advisory only. The choice is up to the individual. 
 
 Human and general mammalian health- 2,4-D. The oral LD50 for 2,4-D (acid) is 764 mg/kg and 
the dermal LD50 is >2000 mg/kg. This chemical has a low acute toxicity (from an LD50 standpoint, is less 
toxic than caffeine and slightly more toxic than aspirin). The RfD for 2,4-D (acid) is 0.01 mg/kg/d. Recent, 
state-of-the-art EPA studies continue to find that it is not considered a carcinogen or mutagen, nor does 
it cause birth defects. It has a relatively short persistence in water, since it tends to bind to organic 
matter in the sediments. The herbicide 2,4-D generally does not bioaccumulate to a great extent, and 
the small amounts which do accumulate are rapidly eliminated once exposure ceases (Washington State 
Department of Ecology, 2001). 

The risks to human health from exposure to aquatic 2,4-D applications were evaluated in terms 
of the most likely forms of contact between humans and the water to which the herbicide was applied. 
Ecology’s Risk Assessment results indicate that 2,4-D should present little or no risk to the public from 
acute (one time) exposures via dermal contact with the sediment, dermal contact with water 
(swimming), or ingestion of fish (Washington State Department of Ecology, 2001). Based on the low 
dermal absorption of the chemical, the dose of 2,4-D received from skin contact with treated water is 
not considered significant. Dose levels used in studies are often far beyond what an animal or human 
would experience as a result of an aquatic application. Many experiments have examined the potential 
for contact by the herbicide applicator, although these concentrations have little relevance to 
environmental exposure by those not directly involved with the herbicide application. Once the 
herbicide has entered the water, its concentration will quickly decline because of turbulence associated 
mixing and dilution, volatilization, and degradation by sunlight and secondarily by microorganisms (King 
County, 2003). 

Results of chronic exposure assessments indicate that human health should not be adversely 
impacted by chronic 2,4-D exposure via ingestion of fish, ingestion of surface water while swimming, 
incidental ingestion of sediments, dermal contact with sediments, or dermal contact with water 
(Washington State Department of Ecology, 2001). Pharmacokinetic investigations have demonstrated 
that 2,4-D is rapidly absorbed from the gastrointestinal tract and is quickly excreted. Animal 
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toxicological investigations carried out at high doses showed a reduction in the ability of the kidneys to 
excrete the chemical, and resulted in some systemic toxicity. However, the high doses tested may not be 
relevant to the typical low dose human exposures resulting from labeled use. A review of the scientific 
and medical literature failed to provide any human case reports of systemic toxicity or poisoning 
following overexposure to these herbicide products when used according to label instructions 
(Washington State Department of Ecology, 2001).  The risks to mammalian pets and wildlife should be 
closely related to these reported human risks, especially since many of the toxicity experiments are 
carried out on test animals by necessity. 

 
Results indicate that 2,4-D should present little or no risk to the public from acute exposures via 
dermal contact with sediment, dermal contact with water, or ingestion of fish. Dermal contact 
with vegetation may present limited risk if it is contacted one hour after application. By 24 hours 
post-application non-carcinogenic risk is essentially nonexistent, as 2,4-D is unavailable for 
dermal uptake. Margins of safety for all acute exposure scenarios are greater than "100", 
implying that risk of systemic, teratogenic, or reproductive effects to humans is negligible. 
(Washington State Department of Ecology, 2001) 
 
The potential hazard to pregnant women and to the reproductive health of both men and 

women was evaluated. The results of the 2,4-D developmental or teratology (birth defects) and 
multigenerational reproduction studies indicate that the chemical is not considered to be a reproductive 
hazard or cause birth defects (teratogen) when administered below maternally toxic doses (Washington 
State Department of Ecology, 2001). A review of the histopathological sections of various 2,4-D sub-
chronic and chronic studies provides further support that the chemical does not affect the reproductive 
organs, except in some higher dose groups beyond the potential level of incidental exposure after an 
aquatic weed application. 

 
 Aquatic animal health- 2,4-D.  Based on laboratory data reported in the Department of 
Ecology’s Risk Assessment of 2,4-D, 2,4-D DMA has a low acute toxicity to fish (LC50 ≥100 to 524 mg 
a.i./L for the rainbow trout and bluegill sunfish respectively). No Federally sensitive, threatened or 
endangered species were tested with 2,4-D DMA. However, it is likely that endangered salmonids would 
not exhibit higher toxic effects to 2,4-D DMA than those seen in rainbow trout. Since the maximum use 
rate of 2,4-D DMA would be no higher than the maximum labeled use rate (4.8 mg a.i./L) even the most 
sensitive fish species within the biota should not suffer adverse impacts from the effects of 2,4-D DMA. 
In conclusion, 2,4-D DMA will not affect fish or free-swimming invertebrate biota acutely or chronically 
when applied at typical use rates of 1.36 to 4.8 mg a.i./L (Washington State Dept. of Ecology, 2001). 
However, more sensitive species of benthic invertebrates like glass shrimp may be affected by 2,4-D 
DMA, but 80 and 90% of the benthic species should be safe when exposed to 2,4-D DMA acutely or 
chronically at rates recommended on the label. Field work indicates that 2,4-D has no significant adverse 
impacts on fish, free-swimming invertebrates and benthic invertebrates, but well-designed field studies 
are in short supply. 

 
According to the Department of Ecology’s Risk Assessment of 2,4-D, in the United 

States, 2,4-D BEE is the most common herbicide used to control aquatic weeds. 2,4-D BEE, has a high 
laboratory acute toxicity to fish (LC50 = 0.3 to 5.6 mg a.i./L for rainbow trout fry and fathead minnow 
fingerlings, respectively). Formal risk assessment indicates that short-term exposure to 2,4-D BEE should 
cause adverse impact to fish since the risk quotient is above the acute level of concern of 0.01 (RQ = 0.1 
ppm/0.3 ppm = 0.33). However, the low solubility of 2,4-D BEE and its rapid hydrolysis to 2,4-D acid 
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means fish are more likely to be exposed to the much less toxic 2,4-D acid. 2,4-D acid has a toxicity 
similar to 2,4-D DMA to fish (LC50 = 20 mg to 358 mg a.i./L for the common carp and rainbow trout, 
respectively). In contrast, formal risk assessment with 2,4-D acid indicates that short-term exposure to 
2,4-D BEE should not cause adverse impact to fish since the risk quotient is below the federal level of 
concern of 0.01 (RQ = 0.1 ppm/20 ppm = 0.005). To conclude, 2,4-D BEE will have no significant impact 
on the animal biota acutely or chronically when using applied rates recommended on the label 
(Washington State Dept. of Ecology, 2001). Although laboratory data indicates that 2,4-D BEE may be 
toxic to fish, free-swimming invertebrates and benthic invertebrates, data indicates that its toxic 
potential is not realized under typical concentrations and conditions found in the field. This lack of field 
toxicity is likely due to the low solubility of 2,4-D BEE and its rapid hydrolysis to the practically non-toxic 
2,4-D acid within a few hours to a day following the application. 
 2,4-D is not considered hazardous to beneficial insects due to its low insecticidal activity and an 
adequate safety margin when products containing 2,4-D are used at recommended levels (National 
Pesticide Information Center, 2008). 
 
Glyphosate 

Glyphosate is a broad spectrum (non-selective) herbicide that is for use on non-submerged 
plants.  The chemical works to inhibit an enzyme that is involved with the synthesis of amino acids, 
which are critical to plant growth (National Pesticide Information Center, 2010).  Glyphosate is absorbed 
through foliage and translocated to the actively growing parts of the plant (National Pesticide 
Information Center, 2010).  This slow acting herbicide may take up to 20 days to kill the plant. Several 
manufactures produce aquatic formulated versions of glyphosate. 

 
In relation to shoreline applications, glyphosate is moderately persistent in soil, with an 

estimated average half-life of 47 days. It is strongly adsorbed to most soils, even those with lower 
organic and clay content. Thus, even though it is highly soluble in water, field and laboratory studies 
show it does not leach appreciably, and has low potential for runoff (except as adsorbed to colloidal 
matter). One estimate indicated that less than 2% of the applied chemical is lost to runoff (Malik et. al., 
1989). Microbes are primarily responsible for the breakdown of the product, and volatilization or 
photodegradation losses will be negligible.   

 
 Human and general mammalian health – Glyphosate.  Examination of mammalian toxicity has 
shown that the acute oral and dermal toxicity of glyphosate would fall into EPA’s toxicity category III. 
This category characterizes slightly to moderately toxic compounds. Glyphosate is practically nontoxic by 
ingestion, with a reported acute oral LD50 of 5600 mg/kg in tested rats. The risks of incidental contact 
from swimming in treated water have also been judged as low with a dermal LD50 of 7940 mg/kg, a very 
high threshold. The RfD for glyphosate is 0.1 mg/kg/d. To place the level of hazard to humans in 
perspective, the commonly consumed chemicals caffeine (present in coffee, tea, and certain soft drinks), 
aspirin (acetylsalicylic acid), and nicotine (the neuroactive ingredient in tobacco) have acute oral LD50’s 
of 192, 1683, and 53 mg/kg, respectively. Thus, the herbicides for the most part are comparatively less 
toxic than chemicals to which consumers voluntarily expose themselves (King County, 2003). 

 
Since the shikimic acid pathway does not exist in animals, the acute toxicity of glyphosate is very 

low. Animal studies, which the Environmental Protection Agency has evaluated in support of the 
registration of glyphosate, can be used to make inferences relative to human health.  The EPA has 
classified glyphosate as a compound with evidence of non-carcinogenicity for humans (National 
Pesticide Information Center, 2010). This conclusion is based on the lack of convincing carcinogenicity 
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evidence in adequate studies in two animal species. Laboratory studies on glyphosate using pregnant 
rats (dose levels up to 3500 mg/kg per day) and rabbits (dose levels up to 350 mg/kg per day), indicated 
no evidence of teratology (birth defects). A three-generation reproduction study in rats did not show 
any adverse effects on fertility or reproduction at doses up to 30 mg/kg per day. Glyphosate was 
negative in all tests for mutagenicity (the ability to cause genetic damage). 
 
 Aquatic animal health – Glyphosate.  Technically, glyphosate acid is practically nontoxic to fish 
and may be slightly toxic to aquatic invertebrates (EXTOXNET, 1994). Some formulations may be more 
toxic to fish and aquatic species due to differences in toxicity between the salts and the parent acid, or 
to surfactants used in the formulation. There is a very low potential for the compound to build up in the 
tissues of aquatic invertebrates or other aquatic organisms. In water, glyphosate is strongly adsorbed to 
suspended organic and mineral matter and is broken down primarily by microorganisms.   

 
Tricloypyr-TEA 

The following information and citations on triclopyr-TEA are taken from the 
Washington State Department of Ecology’s website on Aquatic Plant Management. 
http://www.ecy.wa.gov/biblio/0410018.html (WA Dept. of Ecology EIS for triclopyr, 2004) 
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/noxious/triclopyr_faq.pdf 
as well as the National Pesticide Information Center (2001). 
 

Triclopyr, ((3,5,6-tricholoro-2-pyridinyl) oxyacetic acid) is an aquatic herbicide that utilizes a 
systemic mode of action used to control submerged, floating and emergent aquatic plants in both static 
and flowing water. It is also registered for a number of terrestrial uses including broadleaf weed control.  
 Triclopyr is a growth hormone of the auxin type.  An auxin-type herbicide interferes with growth 
after the plant emerges. It contacts leaves, where sugar is produced, and moves to roots, tips, and parts 
of the plant that store energy, thereby interrupting growth. Since the movement of sugars from the 
leaves to other parts of the plant is essential for growth, this type of herbicide has the potential to kill 
simple perennial and creeping perennial weeds with only one or two foliar applications. Bending and 
twisting of leaves and stems is evident almost immediately after application. Delayed symptom 
development includes root formation on dicot stems: misshapen leaves, stems and flowers; and 
abnormal roots. Triclopyr has been claimed to be effective for a variety of fully or partially aquatic plants 
including Eurasian watermilfoil (Myriophyllum spicatum), fragrant water lily (Nymphaea odorata), and 
purple loosestrife (Lythrum salicaria).  Triclopyr will not affect monocot plants such as pondweed 
species and coontail, rushes and cattails.   

Triclopyr is formulated as a solution in water. Intentionally added inert or “other” ingredients in 
triclopyr formulations include water and triethanol amine (TEA). The water serves as the primary 
diluent/solvent in the liquid product while the triethanol amine is used to form the salt of the technical 
grade active ingredient.  

DowElanco currently manufactures and distributes Garlon® 3A and SEPRO Corporation markets 
and distributes Renovate®3 under a separate label. The products are the same; DowElanco 
manufactures both products.  The Renovate® label specifies selective control of nuisance and exotic 
plants such as Eurasian watermilfoil (Myriophyllum spicatum) and purple loosestrife (Lythrum salicaria). 
 
 Human and general mammalian health- triclopyr-TEA.  The oral LD50 for Triclopyr-TEA is 1,847 
mg/kg and the dermal LD50 is >5,000 mg/kg (SePRO, 2008). The Reference Dose (RfD) for Triclopyr TEA is 
0.05 mg/kg/day and the NOEL (no observed effect level) is 5.0 mg/kg/day.  Concentrated triclopyr 
products are corrosive and can cause skin irritation and irreversible eye damage if splashed in the eye. 

http://www.ecy.wa.gov/biblio/0410018.html
http://www.ecy.wa.gov/programs/wq/pesticides/final_pesticide_permits/noxious/triclopyr_faq.pdf
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However, only dilute amounts of triclopyr are needed to kill Eurasian watermilfoil. These dilute 
concentrations have not been shown to cause skin irritation or other health effects. Triclopyr is not well 
absorbed through skin. If ingested, research has shown that low doses of triclopyr are rapidly excreted 
in humans and are unlikely to accumulate in human tissue or cause adverse effects. 

In natural waters, the initial breakdown products of triclopyr are TCP and TMP. Tests in 
laboratory animals on both these metabolites have shown that their toxicity to mammals is less than or 
equal to triclopyr. These metabolites are relatively short-lived in the environment. Complete breakdown 
of triclopyr results in carbon dioxide, oxamic acid, and other low molecular weight carboxylic acids.   
Triclopyr and its metabolites are excreted rapidly in humans and mammals. A study in human 
volunteers, given low doses showed that blood levels peaked two to three hours after ingestion and 
declined to undetectable levels within 48 hrs. A study in rodents showed that triclopyr and metabolites 
have a short residence time in other bodily tissues (12-15 hours).  

Triclopyr is not considered to be a cause of cancer, birth defects, or genetic mutations. Nor is it 
considered likely to cause systemic, reproductive, or developmental effects in mammals at or near 
concentrations encountered during normal human use. However, Washington State Department of 
Health considers it prudent public health advice to minimize exposure to pesticides regardless of their 
known toxicity (Washington State Department of Ecology, 2004). 

The only health concerns from triclopyr for swimming are minor eye irritation and exposure to 
children immediately after application. The risk of eye irritation and overexposure for children decreases 
rapidly because of dilution. A mandatory waiting time after application before swimming is allowed, 
mitigates the risk (Washington State Department of Ecology, 2004). 

Exposure and risk calculations were determined for hypothetical situations involving ingestion 
and dermal contact with treated water while swimming and drinking potable water. Calculation of 
triclopyr exposures utilized the swimmer’s weight, the skin surface area available for exposure, the 
amount of time spent in the treated water containing 2.5 and 0.5 ppm triclopyr, amount of water 
swallowed while swimming over specific time periods, and the estimated human skin permeability 
coefficient (Washington State Department of Ecology, 2004). 

Risk analyses were completed for various populations. The most sensitive population was found 
to be children who swim for three hours and ingest water while swimming. However, a child would have 
to ingest 3.5 gallons of lake water where triclopyr had been recently applied to cause risk factors to be 
exceeded.  Based on the label use directions and the results of the triclopyr toxicology studies, the 
aggregate or combined daily exposure to the chemical from aquatic herbicidal weed control does not 
pose an adverse health concern (Washington State Department of Ecology, 2004). 

The Washington State Dept. of Health has recommended a 12-hour restriction for re-entry into 
triclopyr treated water to assure that the eye irritation potential and any other adverse effects will not 
occur. WDOH also recommends that those wanting to avoid even small exposures can wait one to two 
weeks following application when the triclopyr residues have dissipated from the water and sediments 
(Washington Department of Health, 1999).  

 
 Aquatic animal health –triclopyr TEA. Triclopyr TEA and triclopyr acid are practically non-toxic 
to aquatic invertebrates and are not anticipated to be an acute or chronic risk due to their fairly short 
half-life (typically <5 days), low intrinsic toxicity to animals, and low tendency to accumulate in animal 
tissue.  In the field where triclopyr TEA was used to control Eurasian watermilfoil, waterhyacinth, or 
purple loosestrife, no invertebrate mortality or changes in invertebrate population structure was seen 
that could be attributed to the use of triclopyr TEA (Washington State Department of Ecology, 2004). 
Most species of fish are tolerant of triclopyr TEA.  There have been no verified cases of toxicity to fish 
when triclopyr is used at the maximum use rate of 2.5 ppm.  For aquatic organisms, the acute toxicity 
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values for triclopyr  varies by species (values for acute 96-hr LC50 ppm): rainbow trout (86-117), salmon 
species (82-182), and bluegill sunfish (148).  The Environmental Protection agency Toxicity Rating system 
categorizes: “Slightly toxic(acute values 10-100 ppm) to Practically non-toxic ( >100 ppm)”.   All testing 
done with laboratory water at pH of ~7-8, Shadow Lake is reported to have an average surface pH of 7.4 
(King County, 1995). 

All of these values are well above the maximum use rate of triclopyr TEA of 2.5 ppm.  These 
species have LC

50
 values that are >10-fold greater than the expected environmental concentration (EEC) 

that occurs immediately after application therefore it is not likely that they would be adversely impacted 
by the effects of triclopyr TEA.  In general, triclopyr TEA can be considered to have very low toxicity to 
environmentally relevant fish and aquatic invertebrates. Triclopyr TEA appears to be extremely safe for 
use in the presence of threatened and endangered salmonid game-fish.  
 
 
Suitability for Shadow Lake  

Aquatic herbicides can provide an effective method for control and eventual eradication of 
noxious weeds at Shadow Lake.  Success in using aquatic herbicides to control aquatic noxious weeds is 
contingent upon many factors: correct formulation, timing, application method, adjuvants (surfactants) 
used, weather conditions when applied, etc.  Also, the application of aquatic herbicide to all aquatic 
plants (emergent, floating, or submerged) is required to be done by Washington State Department of 
Agriculture Certified Aquatic Herbicide Applicator and requires the obtaining of an Aquatic Plant and 
Algae Management Permit (for submerged and floating leaf plants) or an Aquatic Noxious Weed 
Management General Permit (for emergent aquatic noxious weeds)  from Washington State 
Department of Ecology . 
 

Submerged and Floating Plant Control. Chemical control of the submerged and floating aquatic 
weeds, Eurasian watermilfoil and fragrant water lily, require the use of specially formulated and applied 
herbicides.   

The use of a formulation of 2,4-D DMA or triclopyr-TEA should provide good to excellent initial 
control of the Eurasian watermilfoil.   Use of these herbicides, while applied to the water column, can be 
applied in the specific areas where the milfoil plants are growing, thus targeting only those plants and 
leaving the surrounding native submerged plants largely undisturbed.   An expensive and riskier (to non-
target plants) lake-wide treatment with fluridone for control of Eurasian watermilfoil is un-necessary 
because of the scattered nature of the infestation. 

The loose sediments in Shadow Lake are high in organic content and are flocculent around much 
of the lake’s littoral zone. There is some concern that the granular formulations of 2,4-D BEE may settle 
by gravity into these sediments, which could inhibit the release of the 2,4-D to the water column. If this 
was the case, the predicted level of control of Eurasian watermilfoil would not be achieved because the 
concentrations released to the water column may not be high enough to kill the plants. Determination 
of which form of the herbicides is used (liquid, pellet, or granular) will be most effective at Shadow Lake 
can be made on the recommendation of experienced aquatic herbicide applicators.   

Triclopyr-TEA use for submerged plant situations requires careful monitoring if herbicide 
concentration levels over an extended time period to make sure that the concentration is high enough 
to kill the targeted plants but not so high as to cause adverse side effects.  Two treatments may be 
required to keep the herbicide concentration at the appropriate level for the desired time period. 
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Fragrant water lily can be most effectively treated with an aquatic version of glyphosate.  
Westerdahl and Getsinger (1988) report excellent control of the fragrant water lily with glyphosate.  
Generally glyphosate is the recommended herbicide for water lily control because it can be applied 
directly to the floating leaves, unlike fluridone or endothall which must be applied to the water. The 
application of glyphosate allows specific plants or areas of plants to be targeted for removal. Generally 
two applications of glyphosate are needed per year. The second application later in the summer controls 
the plants that were missed during the first herbicide application. The control effectiveness of fragrant 
water lily is easy to measure through visual surveys due to the floating leaves. 

One of the main reasons to eradicate milfoil and fragrant water lily is to maintain the health of 
the native aquatic plant community for all of the species that utilize them in their life cycles, as well as to 
maintain the viability of the lake for human recreational uses. The nature of the control methods to be 
implemented will minimize impacts to native aquatic vegetation. The control of the Eurasian 
watermilfoil and fragrant water lily will be conducted by methods designed to preserve (and eventually 
enhance or conserve) the native plant communities. Herbicide selective to Eurasian watermilfoil will be 
used for its control and will not require a whole-lake treatment that would expose all the submersed 
plants to the herbicide. The herbicide for the fragrant water lily will be applied to the floating leaves, 
and therefore should be easily focused to kill only the target vegetation. 

 Follow-up control methods (diver hand pulling and/or diver dredging) can focus specifically on 
Eurasian watermilfoil and should also leave beneficial plants intact. With these constraints in place, 
conservation areas should not need to be established to serve vital ecosystem functions until native 
plants re-establish.  

A drawback of using herbicide to control water lily is the potential for “uplifting” of mats of 
decomposing water lily roots that can form floating islands in the lake after the plants have died.  Most 
of the water lilies at Shadow Lake are in small, discrete circular patches as opposed to large 
monospecific stands. These smaller areas may not generate floating sediment mats because of their 
size, but there are several places in Shadow Lake with a larger area covered with fragrant water lily.  
Note that natural decay of fragrant water lily patches can also often create these floating mats.  
Removal of these mats from the lake is possible using manual or mechanical means (generally involving 
towing the mats to a take-out point and cutting them up with hand tools or larger machinery).  At 
minimum, a Hydraulic Project Approval (HPA) permit from the Washington Department of Fish and 
Wildlife will be required to remove the mats.  Other permits may also be required.  
 

Emergent Plant Control.  The application of herbicide to the emergent species (yellow flag iris) is 
best conducted by manual spot applications.  Control of yellow flag iris is most effectively achieved using 
a broad spectrum systemic herbicide such an aquatic approved version of glyphosate or imazapyr.  
Glyphosate in particular has been very effective in killing purple loosestrife plants and has the lowest 
human and ecological side effects.   

An experienced herbicide applicator can selectively target individual emergent weed species and 
limit collateral damage to other species to a minimum. This is especially true when infestations are small 
so that large areas with a diverse plant distribution don’t have to be treated. Since the emergent 
noxious weed infestations at Shadow Lake are still confined largely to the shoreline, it should be 
relatively straight forward for the applicator to avoid significant collateral damage and preserve the 
native plant community. 

Treatment of yellow flag iris will likely have to occur once during the growing season for several 
years in order to ensure that no plants were missed as the vegetative part of the plants can be hard to 
spot amongst other vegetation. 
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Water Use Restrictions.  Some residents of Shadow Lake may have water right claims on 

Shadow Lake an occasionally use lake water to irrigate their yards.  Use of lake water that had recently 
been treated with herbicide to water landscape or vegetable gardens may cause damage to those 
plants.  To ensure that all residents who might draw water from the lake are aware of water use 
restrictions, there will be announcements sent to all lakeside residents prior to each herbicide 
treatment. One announcement will be sent at the beginning of the summer with approximate dates of 
planned treatments, and subsequent announcements will be sent 7-10 days prior to each treatment, 
with exact dates of treatment and use restrictions.  Depending on herbicide these water use restrictions 
may last from 10 days to two months.  The water use restrictions only apply to herbicide treatments 
involving submersed plants (such as Eurasian watermilfoil).  There are no water use restrictions 
associated with foliar herbicide application on fragrant water lily (glyphosate) or yellow flag iris 
(glyphosate or imazapyr). 
 
 

Manual Control Methods 
(hand pulling, diver hand pulling, raking, cutting using hand tools) 

  
Hand pulling of aquatic plants is similar to pulling weeds out of a garden. It involves removing entire 
plants (leaves, stems, and roots) from the area of concern and disposing of them in the trash or an area 
away from the shoreline, depending on the species. In water less than three feet deep no specialized 
equipment is required, although a spade, trowel, or long knife may be needed if the sediment is packed 
or heavy. In deeper water, hand pulling is best accomplished by divers with SCUBA equipment and 
mesh bags for the collection of plant fragments. Some sites may not be suitable for hand pulling such as 
areas where deep, loose flocculent sediments may cause a person hand pulling to sink deeply into the 
sediment.  Other areas where hand pulling may be in effective are rocky areas (such as a rip-rap wall), 
areas with large amounts of fallen wood, or areas with dense vegetation (such as reed canarygrass) 
where weed root removal is very difficult.  
 
A sturdy rake makes a useful tool for removing aquatic plants. Attaching a rope to the rake allows 
removal of a greater area of weeds. Raking literally tears plants from the sediment, breaking some 
plants off and removing some roots as well. Specially designed aquatic plant rakes are available. Rakes 
can be equipped with floats to allow easier plant and fragment collection. The operator should pull 
towards the shore because a substantial amount of plant material can be collected in a short distance.  
Note that roots left in the soil will create new plants. 
 
Cutting (using hand tools) differs from hand pulling in that plants are cut and the roots are not 
removed.  Cutting is performed by standing on a dock or on shore and throwing a cutting tool out into 
the water. A non-mechanical aquatic weed cutter is commercially available. Two single sided, razor 
sharp stainless steel blades forming a “V” shape are connected to a handle, which is tied to a long rope. 
The cutter can be thrown about 20 – 30 feet into the water. As the cutter is pulled through the water, it 
cuts a 48-inch wide swath. Washington State requires that cut plants be removed from the water. The 
stainless steel blades that form the V are extremely sharp and great care must be taken with this 
implement. It should be stored in a secure area where children do not have access. 
 



 

14 
Appendix 2 – Control Method Options 

 

All of the manual control methods create plant fragments. It’s important to remove all fragments from 
the water to prevent them from re-rooting or drifting onshore. Plants and fragments can be composted 
or added directly to a garden. 
 

Advantages 

 Manual methods are easy to use around docks and swimming areas. 

 The equipment is inexpensive. 

 Hand-pulling allows the flexibility to remove undesirable aquatic plants while leaving desirable 
plants. 

 These methods are environmentally safe if done carefully. 

 Manual methods don’t require expensive permits, and can be performed on aquatic noxious 
weeds with Hydraulic Project Approval obtained by reading and following the Pamphlet HPA 
Aquatic Plants and Fish available free of charge from the Washington Department of Fish & 
Wildlife (2015). 
 

Disadvantages 

 Manual methods must include regular scheduled surveys to determine the extent of the 
remaining weeds and/or the appearance of new plants after eradication has been attained. 

 As plants re-grow or fragments re-colonize the cleared area, the treatment may need to be 
repeated several times each summer. 

 Because these methods are labor intensive, they may not be practical for large areas or for thick 
weed beds. 

 Even with the best containment efforts, it is difficult to collect all plant fragments, leading to re-
colonization or spread of the infestation. 

 Some plants, like water lilies which have massive rhizomes, are difficult to remove by hand 
pulling. 

 Pulling weeds and raking stirs up the sediment and makes it difficult to see remaining plants. 
Sediment re-suspension can also increase nutrient levels in lake water. 

 Hand pulling and raking impacts bottom-dwelling animals. 

 The V-shaped cutting tool is extremely sharp and can be dangerous to use. 
 

Permits 
Permits are required for many types of manual projects in lakes and streams. The Washington State 

Department of Fish and Wildlife requires a Hydraulic Project Approval permit for all activities taking 
place in the water including hand pulling, raking, and cutting of aquatic plants.  The Pamphlet HPA 
discussed above is free of charge.  Large projects and some control methods may require individual 
HPAs, which do have a fee. 
 

Costs 

 Hand-pulling costs up to $600 for the average waterfront lot for a hired commercial puller. 

 A commercial grade weed cutter costs about $130 with accessories. Weed rakes costs about $25 
to $125. Diver hand pulling about $6,000/day for a “long day” with two divers and a boat. 

 
Suitability for Shadow Lake 

 At the scale of the waterfront property owner, hand pulling and using hand tools to remove 
milfoil and fragrant water lily may lead to very good localized control. 
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 At the scale of the whole lake,  currently infested areas are too large to use manual techniques 
as the sole source of control for Eurasian watermilfoil and fragrant water lily. Costs would be 
much higher than for an integrated approach (combining chemical and non-chemical control 
techniques). 

 At the whole-lake scale, manual control of submersed weeds is an excellent follow up to 
chemical control, since detailed and careful removal of remaining plants is easily done this way.   

 Manual methods may also be vital in combating new infestations of Eurasian watermilfoil in 
subsequent years. 

 Manual methods have the potential for missing Eurasian watermilfoil plants, especially after 
stirring up sediments. 

 Manual methods have the potential for fragmentation, exacerbating the existing Eurasian 
watermilfoil problem. 

 Cutting can be used to temporarily control, but not eradicate, small areas of fragrant water lily, 
especially those close to the shoreline. Using this method out in the open water would require a 
stable boat (not canoe) and great care not to injure oneself or another passenger. Since 
repeated cutting over several seasons may be required to starve the roots, this would fit best as 
a supplement to other control methods. 

 Manual removal of yellow flag iris or knotweed is not recommended as it is very difficult to 
thoroughly remove all viable root material.  Failure to do so will result in quick return of the 
plants. 

 
 
  

Mechanical Control Methods 
(diver-operated dredging, weed rolling, rotovation, harvesting, cutting) 

 
Diver-operated Dredging 

Diver-operated dredging (suction dredging) is a method whereby SCUBA divers use hoses 
attached to small dredges (often dredges used by miners for mining gold from streams) to suck plant 
material from the sediment. The purpose of diver dredging is to remove all parts of the plant including 
the roots. A good operator can accurately remove target plants, like Eurasian watermilfoil, while leaving 
native species untouched. The suction hose pumps the plant material and the sediments to the surface 
where they are deposited into a screened basket. The water and sediment are returned back to the 
water column (if the permit allows this), and the plant material is retained. The turbid water is generally 
discharged to an area curtained off from the rest of the lake by a silt curtain. The plants are disposed of 
on shore. Removal rates vary from approximately 0.25 acres per day to one acre per day depending on 
plant density, sediment type, size of team, and diver efficiency.  Diver dredging is more effective in areas 
where softer sediment allows easy removal of the entire plants, although water turbidity is increased 
with softer sediments. Harder sediment may require the use of a knife or tool to help loosen sediment 
from around the roots. In very hard sediments, milfoil plants tend to break off leaving the roots behind 
and defeating the purpose of diver dredging. 
 

Diver dredging has been used in British Columbia, Washington, and Idaho to remove early 
infestations of Eurasian watermilfoil (King County, 2003).  In a large-scale operation in western 
Washington, two years of diver dredging reduced the population of milfoil by 80 percent (Silver Lake, 
Everett).  
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Advantages 

 Diver dredging can be a very selective technique for removing pioneer colonies of Eurasian 
watermilfoil. 

 Divers can remove plants around docks and in other difficult to reach areas.  

 Diver dredging can be used in situations where herbicide use is not an option for aquatic plant 
management. 

 Might be good spot control method in subsequent years (coordinated with diver survey) 
 

Disadvantages 

 Diver dredging is very expensive. 

 Dredging stirs up large amounts of sediment. This may lead to the release of nutrients or long-
buried toxic materials into the water column. 

 Only the tops of plants growing in rocky or hard sediments may be removed, leaving a viable 
root crown behind to initiate growth. 
 

Permits 
 Diver dredging requires Hydraulic Approval from the Department of Fish and Wildlife, and other 

permits may be required.  
Costs 

Depending on the density of the plants, specific equipment used, number of divers and disposal 
requirements, costs can run about $4,000-6,000 per day. 
 

Suitability for Shadow Lake 

 As with diver hand pulling, diver dredging could be used after the initial herbicide applications to 
remove plants that were missed or unaffected by the herbicide.  The soft organic sediments in 
Shadow Lake should make this method effective.  However, permit costs may warrant having 
this work done as diver hand pulling since the roots should be largely removed from the loose 
sediments without the need for dredging. 

 Diver dredging greatly disturbs sediments and can affect nutrient concentrations and algal 
production in the lake (see Disadvantages above). If other techniques of for removal are 
suitable, this should not be considered. 

 
Weed Rolling 

Like the “well-worn” or “often-trod path”, this method of controlling aquatic weed growth 
depends on frequent agitation and slight compaction of lake sediments.  This method appears to offer 
the individual property owner a means of controlling weed growth within a small defined area.   

The method uses a commercially available, low voltage power unit that drives and up-to-30-foot 
long roller set on the lake bottom through an adjustable arc of up to 270 degrees.  A reversing action 
built into the drive automatically brings the roller back to complete the cycle.  Fins on the rollers detach 
some plants from the soil, while the rollers force other plants flat, gradually inhibiting growth.  Detached 
plants should be removed from the water with a rake or gathered by hand. 

Once plants are cleared from the area, the device can be used as little as once per week or less 
to keep plants from re-colonizing the area.  When not in use, the equipment should be stored along-side 
a dock or in a place where people will not step on the roller and accidentally injure themselves.   
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Little maintenance is required, but the unit must be removed from the water in winter in areas 
where lakes area expected to freeze.  The life of the unit is predicted at a minimum of five years. 
 

Advantages 

 Rolling suppresses re-growth of plants in areas where it is regularly used. 

 The treatment area can be modified by up to three, ten foot roller tube sections, as well as by 
adjusting the roller tube travel arc. 

 Weed rolling creates and maintains areas of open water adjacent to docks. 

 Operating costs are low – about the same as using an ordinary light bulb. 
 

Disadvantages 

 Weed rolling may disturb some bottom dwelling animals and may interfere with fish spawning. 

 Weed rolling may cause plant fragmentation, which may increase the spread of some invasive 
weeds. 

 When the cleared area is to be used for activities such as swimming or wading, the rollers 
should be unplugged from the power source, moved and stored under or along a dock. 

 Never allow people in the water when the equipment is operating. 

 Never allow water activity above or alongside of the equipment to keep people from contacting 
the roller tube and accidentally injuring themselves. 

 Weed rolling only clears a small area around a dock or other structure and is not suitable for 
larger control efforts. 

 
Permits 
Installation of weed rolling devices requires hydraulic approval obtained free from the Department 

of Fish and Wildlife.  Check with your local jurisdiction to determine whether a shoreline permit is 
required. 
 

Cost 
Purchase cost is approximately $3,500+.  Installation is simple and requires only a 110 volt ground 

fault interrupter and an outdoor extension cord in addition to the equipment package supplied by the 
manufacture.  Operating costs are analogous to the cost of using a 75 watt light bulb. 
 
Rotovation 
Rotovators use underwater rototiller-like blades to uproot Eurasian watermilfoil plants.  The rotating 
blades churn seven to nine inches deep into the lake or river bottom to dislodge plant root crowns that 
are generally buoyant. The plants and roots may then be removed from the water using a weed rake 
attachment to the rototiller head or by harvester or manual collection.  Since rotovation causes severe 
short term turbidity and major fragmentation of both plants and roots, it is not recommended for any 
but small water bodies where all available area is already occupied by the weeds. 
 
Cutting 

Mechanical weed cutters cut aquatic plants several feet below the water’s surface. Cut plants 
are not immediately collected while the machinery operates and are left in the water column or surface.  
Large, commercial sized cutting machines can potentially be hired to cut large areas (several to dozens 
of acres) of milfoil or water lily plants.  These machines do not collect cut plant material. Cutting of 
plants as a strategy to reduce their impact is most effective when done 2-3 times/year in an area.   



 

18 
Appendix 2 – Control Method Options 

 

On a smaller scale, a small-boat mounted cutting machine and rake can be used to control 
fragrant water lily plants.  A machine such as the Jenson Lake Mower is electric-powered under-water 
“hedge-clipper” type device.  The 48” wide cutting blade can be lowered as much as three feet below 
the water surface.  The cutting machine also includes a 60” wide rake which also mounts to the front or 
back of a small boat.  The boat is then maneuvered around to collect the cut lily pads.  The machine can 
be operated at a rate of one acre for every 3-4 hours of work.  This machine is available to be borrowed 
for free from the King County Noxious Weed Control Program.  
 
Harvesting 
Mechanical harvesters are large machines which both cut and collect aquatic plants. Cut plants are 
removed from the water by a conveyor belt system and stored on the harvester until disposal. 
Harvesting machines can cut plants from two to seven feet deep, but can be hindered by docks and 
submerged wood.  A barge may be stationed near the harvesting site for temporary plant storage or the 
harvester carries the cut weeds to shore. The shore station equipment is usually a shore conveyor that 
mates to the harvester and lifts the cut plants into a dump truck. Harvested weeds are disposed of in 
landfills, used as compost, or in reclaiming spent gravel pits or similar sites.  Harvesting of submerged 
weeds is usually done two or more times a growing season.  Since harvesting causes major 
fragmentation of submersed weeds and cannot retrieve all fragments, harvesters often cause the 
infestation to spread.  Therefore, harvesting is not recommended unless an entire water body is infested 
with the weed and the goal is maintenance of open water using a long term mowing schedule. 
 

Cost 
Harvesting costs range from $1,500 to $2,000 per acre per treatment.  

 
Suitability of Rotovation, Harvesting and Cutting for Shadow Lake 

For Eurasian watermilfoil, none of these options are suitable for the level of infestation at Shadow Lake. 
They are not eradication tools, but rather are used to manage and control heavy, widespread 
infestations of aquatic weeds. These processes create plant fragments, and therefore should not be 
used in systems where milfoil is not already widespread. In a moderate infestation of floating and 
submerged aquatic weeds such as at Shadow Lake, these methods would probably serve to spread and 
expand the infestation. According to Ecology, “There is little or no reduction in plant density with 
mechanical harvesting.” Since the aim of this project is to eliminate milfoil from the system, these are 
not compatible control strategies. Harvesting and cutting do not remove root systems. Rotovation 
would cause damage to the lake sediments and associated animals in a system that does not already 
receive dredging for navigability. 
 
For fragrant water lily plants on a small scale, one strategy that may work in the long term is the 
repeated use of a small cutting machine (along with a rake to gather the cut plant material). If lily pads 
can be repeatedly cut before they reach the water surface, over time the roots of the plants will deplete 
their energy reserves and die.  This repeated cutting technique would require re-cutting of water lily 
infested areas at an approximately 2 week interval throughout the growing season of the plant.  This 
technique would not be a realistic strategy for eradication on the whole-lake scale, but may be 
appropriate where a waterfront property manager has the time to devote to it. Other strategies, such as 
rotovation, large commercial sized cutters, and harvesting would not be appropriate as techniques to 
eradicate fragrant water lily from the lake due to the already wide distribution of the plant.  
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Environmental Manipulation 

(water level drawdown, bottom barriers/screens, nutrient reduction) 
 

Water Level Drawdown 
Lowering the water level of a lake or reservoir can have a dramatic impact on some aquatic 

weed problems. Water level drawdown can be used where there is a water control structure that allows 
the managers of lakes or reservoirs to drop the water level in the waterbody for extended periods of 
time. Water level drawdown often occurs regularly in reservoirs for power generation, flood control, or 
irrigation; a side-benefit being the control of some aquatic plant species. However, regular drawdowns 
can also make it difficult to establish native aquatic plants for fish, wildlife, and waterfowl habitat in 
some reservoirs. 

Suitability for Shadow Lake 
Drawdown is not a viable control strategy for Shadow Lake. The outlet from Shadow Lake is a 

natural stream through a wetland system that does not have a control structure installed. Not only 
would drawdown be difficult to achieve, it would also cause significant damage to the ecosystem. The 
amount of drawdown required to impact milfoil would dry out the littoral zone of the lake. This would 
damage native plants and animals in both the lake and the adjacent wetland and have many negative 
consequences for residents living around the lake. Without a regular, strong surface inflow to the 
system (lake), returning the water level to a previous state would be both cost and time prohibitive. 
 
Bottom Screens/Barrier 

A bottom screen or benthic barrier covers the sediment like a blanket, compressing aquatic 
plants while reducing or blocking light. Materials such as burlap, plastics, perforated black Mylar, and 
woven synthetics can all be used as bottom screens. Some people report success using pond liner 
materials. There is also a commercial bottom screen fabric called Texel, a heavy, felt-like polyester 
material, which is specifically designed for aquatic plant control.  

An ideal bottom screen should be durable, heavier than water, reduce or block light, prevent 
plants from growing into and under the fabric, be easy to install and maintain, and should readily allow 
gases produced by rotting weeds to escape without “ballooning” the fabric upwards. 

Over time algae can accumulate on the bottom screen, resulting in the trapping of gas from 
below.  Even the most porous materials, such as window screen, will billow due to gas buildup.  
Therefore, it is very important to anchor the bottom barrier securely to the bottom. Unsecured screens 
can create navigation hazards and are dangerous to swimmers. Anchors must be effective in keeping the 
material down and must be regularly checked. 
Natural materials such as rocks or sandbags are preferred as anchors. 

The duration of weed control depends on the rate that weeds can grow through or on top of the 
bottom screen, the rate that new sediment is deposited on the barrier, and the durability and longevity 
of the material. For example, burlap may rot within two years, plants can grow through window 
screening material, and can grow on top of felt-like Texel fabric. Regular maintenance is essential and 
can extend the life of most bottom barriers. 

Bottom screens will control most aquatic plants, however freely-floating species such as the 
bladderworts or coontail will not be controlled by bottom screens. Plants like Eurasian watermilfoil will 
send out lateral surface shoots and may canopy over the area that has been screened giving less than 
adequate control. 

In addition to controlling nuisance weeds around docks and in swimming beaches, bottom 
screening has become an important tool to help eradicate and contain early infestations of noxious 
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weeds such as Eurasian watermilfoil and Brazilian elodea. Pioneering colonies that are too extensive to 
be hand pulled can sometimes be covered with bottom screening material. For these projects, we 
suggest using burlap with rocks or burlap sandbags for anchors. By the time the material decomposes, 
the milfoil patches will be dead as long as all plants were completely covered. Snohomish County staff 
reported native aquatic plants colonizing burlap areas that covered pioneering patches of Eurasian 
watermilfoil. When using this technique for Eurasian watermilfoil eradication projects, divers should 
recheck the screen within a few weeks to make sure that all milfoil plants remain covered and that no 
new fragments have taken root nearby. 

Bottom screens can be installed by the homeowner or by a commercial plant control specialist. 
Installation is easier in winter or early spring when plants have died back. In summer, cutting or hand 
pulling the plants first will facilitate bottom screen installation. Research has shown that much more gas 
is produced under bottom screens that are installed over the top of aquatic plants. The less plant 
material that is present before installing the screen, the more successful the screen will be in staying in 
place. Bottom screens may also be attached to frames rather than placed directly onto the sediment. 
The frames may then be moved for control of a larger area (see instructions for constructing and 
installing bottom screens). 
 

Advantages 

 Installation of a bottom screen creates an immediate open area of water. 

 Bottom screens are easily installed around docks and in swimming areas. 

 Properly installed bottom screens can control up to 100 percent of aquatic plants. 

 Screen materials are readily available and can be installed by homeowners or by divers. 
 

Disadvantages 

 Because bottom screens reduce habitat by covering the sediment, they are suitable only for 
localized control. 

 For safety and performance reasons, bottom screens must be regularly inspected and 
maintained.  

 Harvesters, rotovators, fishing gear, propeller backwash, or boat anchors may damage or 
dislodge bottom screens. 

 Improperly anchored bottom screens may create safety hazards for boaters and swimmers.  

 Algae can accumulate on the screen, resulting in gas trapping, and ballooning of the screen. 

 Swimmers may be injured by poorly maintained anchors used to pin bottom screens to the 
sediment.  

 Some bottom screens are difficult to anchor on deep muck sediments. 

 Bottom screens interfere with fish spawning and bottom-dwelling animals. 

 Without regular maintenance aquatic plants may quickly colonize the bottom screen. 
 

Permits 
Bottom screening in Washington requires hydraulic approval, obtained free from the Department of 

Fish and Wildlife. Check with your local jurisdiction to determine whether a shoreline permit is required. 
 

Costs 
Barrier materials cost $0.50 to $2 per square foot. The cost of some commercial barriers includes an 

installation fee. Commercial installation costs vary depending on sediment characteristics and type of 
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bottom screen selected. It costs up to about $900 to have 1,000 square feet of bottom screen installed. 
Maintenance costs for a waterfront lot are about $600 each year. 
 

Suitability for Shadow Lake 

 At the scale of the waterfront property owner, bottom screens may be very useful in improving 
recreational utility (i.e. a plant-free swimming beach). 

 The Eurasian watermilfoil infestation at Shadow Lake is too advanced to consider this method 
for large-scale eradication. 

 Infested areas are too scattered or are too large to use a bottom barrier without becoming cost 
prohibitive.  Barriers could be effective at the boat ramp to prevent re-infestation after initial 
control, or in areas that have dense milfoil and have shown resistance to the herbicide. 

 The Shadow Lake Community Club swimming beach and the WDFW boat launch seems the only 
appropriate place to install a bottom barrier to enhance the recreational potential of the lake. 

 
Nutrient Reduction 

At lakes in watersheds with identifiable sources of excess nutrients, a program to reduce 
nutrients entering the lake could possibly be an effective method of controlling aquatic vegetation. 
Sources of excessive nutrients might include failing septic tanks, other accidental or planned wastewater 
effluent, or runoff from agricultural lands. If nutrient reduction were enacted as the primary method of 
weed control, extensive research would be necessary to determine the current nutrient budget for the 
lake and surrounding watershed, whether nutrient reduction would result in milfoil reduction, and to 
identify and mitigate the natural and human-mediated nutrient sources. 

 
Suitability for Shadow Lake 
Nutrient reduction is not an appropriate control measure for Shadow Lake for several reasons.  

First, there are few identified sources of high nutrient input. The rate of septic tank failure was 
estimated to be 15.8%, slightly above the 8.8% average for the entire Cedar River Basin Planning area 
(King County, 1993).  While there are a number of small noncommercial farms in the Peterson Creek 
subbasin that have the potential to contribute nutrients to the system, stormwater samples taken at the 
mouth of Peterson Creek do not indicate current septic or agricultural nonpoint pollution problems.  
Conditions reported in 1993 are very similar to current conditions in the Peterson Creek subbasin, due in 
part to wetland catchments within the subbasin being designated as Wetland Management Areas in the 
Cedar River Basin Plan (King County, 2003). 

Second, recent water quality data collected through the King County Lake Stewardship 
Program’s volunteer monitoring program, (Table 2), do not show phosphorus and nitrogen levels to be 
inordinately high (King County, 2003).  Because the phosphorus and nitrogen levels are not currently 
high, reducing their levels would not be expected to alleviate adverse nutrient conditions in the lake. 

Finally, nutrient reduction measures are not likely to be an effective control on milfoil.  Milfoil 
has the ability to live in various environmental conditions; it can withstand a broad range of aquatic 
environments, from oligotrophic to eutrophic waters, and it grows in water depths from as shallow as 
0.5 meters to as deep as 8 meters. It also can grow in substrates ranging from poor, sandy sediment to 
highly organic soils and can survive in wide ranges of salinity, pH, and temperature conditions (Aiken et 
al., 1979; Nichols and Shaw, 1986). 

Neither the data from the Cedar River Current and Future Conditions Report (King County, 1993), 
nor the water quality data from the King County volunteer monitoring program (Table 2), suggest a need 
to reduce significantly the external nutrient loads to Shadow Lake. 
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While water quality improvements would likely result if each watershed resident reduced or 
eliminated sources of nutrient input to the lake, this would not be likely to be an effective primary 
method of controlling aquatic weeds. Nutrients in the sediments would be more likely to have an 
impact, since milfoil and other targeted aquatic weed species obtain more than 85% of their nutrients 
from the sediment (King County, 2003). Such an effort would be beyond the scope of any project that 
could be undertaken at Shadow Lake. 
 
 
 

Biological Control 
 
General Overview 

The following information and citations on the watermilfoil weevil are taken from the 
Washington State Department of Ecology’s website on Aquatic Plant Management. 
http://www.ecy.wa.gov/programs/wq/plants/management/biocontrol.html  

Many problematic aquatic plants in the western United States are non-indigenous species.  
Plants like Eurasian watermilfoil, Brazilian elodea, and purple loosestrife have been introduced to North 
America from other continents. Here they grow extremely aggressively, forming monocultures that 
exclude native aquatic plants and degrade fish and wildlife habitat. Yet, often these same species are 
not aggressive or invasive in their native range. This may be in part because their populations are kept 
under control by insects, diseases, or other factors not found in areas new to them. 

The biological control of aquatic plants focuses on the selection and introduction of other 
organisms that have an impact on the growth or reproduction of a target plant, usually from their native 
ranges. Theoretically, by stocking an infested waterbody or wetland with these organisms, the target 
plant can be controlled and native plants can recover. 

Classic biological control uses control agents that are host specific. These organisms attack only 
the species targeted for control. Generally these biocontrol agents are found in the native range of the 
nuisance aquatic plants and, like the targeted plant, these biocontrol agents are also non-indigenous 
species. With classic biological control an exotic species is introduced to control another exotic species. 
However, extensive research must be conducted before release to ensure that biological control agents 
are host specific and will not harm the environment in other ways. The authors of Biological Control of 
Weeds – A World Catalogue of Agents and Their Target Weeds state that after 100 years of using 
biocontrol agents, there are only eight examples, world-wide, of damage to non-target plants, “none of 
which has caused serious economic or environmental damage…” (Julien, 1982). 

Search for a classical biological control agent typically starts in the region of the world that is 
home to the nuisance aquatic plant. Researchers collect and rear insects and/or pathogens that appear 
to have an impact on the growth or reproduction of the target species. Those insects/pathogens that 
appear to be generalists (feeding or impacting other aquatic plant species) are rejected as biological 
control agents. Insects that impact the target species (or very closely related species) exclusively are 
considered for release. 

Once collected, these insects are reared and tested for host specificity and other parameters. 
Only extensively researched, host-specific organisms are cleared by the United States for release. It 
generally takes a number of years of study and specific testing before a biological control agent is 
approved. 

Even with an approved host-specific bio-control agent, control can be difficult to achieve. 
Some biological control organisms are very successful in controlling exotic species and others are of little 
value. A number of factors come into play. It is sometimes difficult to establish reproducing populations 

http://www.ecy.wa.gov/programs/wq/plants/management/biocontrol.html
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of a bio-control agent. The ease of collection of the biocontrol and placement on the target species can 
also have a role in the effectiveness.  Climate or other factors may prevent its establishment, with some 
species not proving capable of over-wintering in their new setting. Sometimes the bio-control insects 
become prey for native predator species, and sometimes the impact of the insect on the target plant 
just isn’t enough to control the growth and reproduction of the species. 

People who work in this field say that the more biological control species that you can put to 
work on a problem plant, the better success you will have in controlling the targeted species. There are 
some good examples where numerous biological control agents have had little effect on a targeted 
species, and other examples where one biocontrol agent was responsible for the complete control of a 
problem species. 

However, even when biological control works, a classic biological control agent generally does 
not totally eliminate all target plants. A predator-prey cycle establishes where increasing predator 
populations will reduce the targeted species. In response to decreased food supply (the target plant is 
the sole food source for the predator), the predator species will decline. The target plant species 
rebounds due to the decline of the predator species. The cycle continues with the predator populations 
building in response to an increased food supply. 

Although a successful biological control agent rarely eradicates a problem species, it can reduce 
populations substantially, allowing native species to return. Used in an integrated approach with other 
control techniques, biological agents can stress target plants making them more susceptible to other 
control methods. 

A number of exotic aquatic species have approved classic biological control agents available for 
release in the US. These species include Hydrilla, water hyacinth, alligator weed, and purple loosestrife. 

In 1992 three beetles were released in Washington for purple loosestrife control. Their 
damaging impact on purple loosestrife populations was evident in the Winchester Wasteway area of 
Grant County in 1996. In 1998, 1999, and 2000, the Washington State Noxious Weed Control Board 
organized insect collection for state, local, and federal staff. Thousands of insects were collected and 
distributed to purple loosestrife sites throughout the state and even the United States. The King County 
Noxious Weed Control Program has placed Galerucella sp. from the Winchester Wasteway on a number 
of purple loosestrife sites. These sites were chosen because of a high density of the target plant and the 
fact that other control methods were impractical. The sites were in complex wetland habitats with a 
high presence of native vegetation that would be damaged by chemical applications or repeated foot 
traffic through the wetland to implement manual control methods. 

Another type of biological control uses general agents such as grass carp (see below) to manage 
problem plants. Unlike classical bio-control agents, these fish are not host specific and will not target 
specific species. Although grass carp do have food preferences, under some circumstances, they can 
eliminate all submersed vegetation in a waterbody. Like classic biological control agents, grass carp are 
exotic species and originate from Asia. In Washington, all grass carp must be certified sterile before they 
can be imported into the state. There are many waterbodies in Washington (mostly smaller sites) where 
grass carp are being used to control the growth of aquatic plants. 

During the past decade a third type of control agent has emerged. In this case, a native insect 
that feeds and reproduces on northern milfoil (Myriophyllum sibericum) which is native to North 
America, was found to also utilize the non-native Eurasian watermilfoil (Myriophyllum spicatum). 
Vermont government scientists first noticed that Eurasian watermilfoil had declined in some lakes and 
brought this to the attention of researchers. It was discovered that a native watermilfoil weevil 
(Euhrychiopsis lecontei) feeding on Eurasian watermilfoil caused the stems to collapse. Because native 
milfoil has thicker stems than Eurasian watermilfoil, the mining activity of the larvae does not cause it 
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the same kind of damage. A number of declines of Eurasian watermilfoil have been documented around 
the United States and researchers believe that weevils may be implicated in many of these declines. 

Several researchers around the United States (Vermont, Minnesota, Wisconsin, Ohio, & 
Washington) have been working to determine the suitability of this insect as a bio-control agent. The 
University of Washington is conducting research into the suitability of the milfoil weevil for the 
biological control of milfoil in Washington lakes and rivers. Surveys have shown that in Washington the 
weevil is found more often in eastern Washington lakes and it seems to prefer more alkaline waters. 
However, it is also present in cooler, wetter western Washington. The most likely candidates for use as 
biological controls are discussed in the following section. 
 
Grass Carp 

The following information and citations on the watermilfoil weevil are taken from the 
Washington State Department of Ecology’s website on Aquatic Plant Management. 
http://www.ecy.wa.gov/programs/wq/plants/management/aqua024.html  
 

The grass carp, also known as the white amur, is a vegetarian fish native to the Amur River in 
Asia. Because this fish feeds on aquatic plants, it can be used as a biological tool to control nuisance 
submergent aquatic plant growth.  

Success with grass carp in Washington has been variable. Sometimes the same stocking rate 
results in no control, control, or even complete elimination of all underwater plants. Only 18 percent of 
98 Washington lakes stocked with grass carp at a median level of 24 fish per vegetated acre were found 
to have aquatic plants controlled to an intermediate level. In 39 percent of the lakes, all submersed 
plant species were eradicated. It has become the consensus among researchers and aquatic plant 
managers around the country that grass carp are an all or nothing control option. They should be 
stocked only in waterbodies where complete elimination of all submersed plant species can be 
tolerated.    

Grass carp exhibit definite food preferences and some aquatic plant species will be consumed 
more readily than others. Eurasian watermilfoil is one of the less-preferable plants, and the fish will eat 
most other aquatic plants in the lake before eating it.  Generally in Washington, grass carp do not 
consume emergent wetland vegetation or water lilies even when the waterbody is heavily stocked or 
over stocked.  
 

Facts about grass carp:  

 Are only distantly related to the undesirable European carp, and share few of its habits.  

 Live for at least ten years and probably much longer in Washington waters.  

 Will grow rapidly and reach at least ten pounds. They have been known to reach 40 pounds in 
the southern United States.  

 Feed only on plants at the age they are stocked into Washington waters.  

 Will not eat fish eggs, young fish or invertebrates, although baby grass carp are omnivorous.  

 Feed from the top of the plant down so that mud is not stirred up. However, in ponds and lakes 
where grass carp have eliminated all submersed vegetation the water becomes turbid. Hungry 
fish will eat the organic material out of the sediments.  

 Have definite taste preferences. Plants like Eurasian milfoil and coontail are not preferred. 
American waterweed and thin leaved pondweeds are preferred. Water lilies are rarely 
consumed in Washington waters.   

 Are dormant during the winter. Intensive feeding starts when water temperatures reach 68o F.  

http://www.ecy.wa.gov/programs/wq/plants/management/aqua024.html
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 Are a river fish and have the desire to move from still waters into flowing waters.  

 Are difficult to recapture if a waterbody has been overstocked.   

 They may not feed in swimming areas, docks, boating areas, or other sites where there is heavy 
human activity.  
 

Advantages  

 Grass carp are inexpensive compared to some other control methods and offer long-term 
control, but fish need to be restocked at intervals.  

 Grass carp offer a biological alternative to aquatic plant control.  
 

Disadvantages  

 Depending on plant densities and types, it may take several years to achieve plant control using 
grass carp and in many cases control may not occur or all submersed plants may be eliminated.   

 The type of plants grass carp prefer may also be those most important for habitat and for 
waterfowl food.  

 If the waterbody is overstocked, all submersed aquatic plants may be eliminated. Removing 
excess fish is difficult and expensive.  

 If not enough fish are stocked, less-favored plants, such as Eurasian milfoil, may take over the 
lake.  

 Stocking grass carp may lead to algae blooms.  

 All inlets and outlets to the lake or pond must be screened to prevent grass carp from escaping 
into streams, rivers, or other lakes.  
 
Permits  
For Washington residents, a private fish stocking permit must be obtained from the Washington 

Department of Fish and Wildlife. Check with your Fish and Wildlife regional office to obtain a permit 
application. Also, if inlets or outlets need to be screened, an Hydraulic Project Approval application must 
be completed for the screening project. Grass carp may not be permitted to be stocked in some states.   

 
Costs  
In quantities of 10,000 or more, 8 to 12 inch sterile grass carp can be purchased for about $5.00 

each for truck delivery. The cost of small air freighted orders will vary and is estimated at $10 to $20 per 
fish with shipping.  
 

Other Considerations 

 Would not achieve immediate results – takes time and is not guaranteed to work. 

 Community may have concerns with introduced species 

 Potential damage to the native plant community of the lake, which could result in the 
establishment of other aggressive plant species as pioneers 

 Concerns from fishermen about grass carp 

 Initial investment very expensive 

 The introduction of grass carp has generally been discouraged by State agencies, especially in 
systems like Shadow Lake. 

 
Suitability for Shadow Lake 
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 Grass carp are not suitable for aquatic plant control in Shadow Lake. The infestation of milfoil 
has not reached a level where a bio-control such as grass carp would be necessary. 

 Their preferred food species include the dominant submersed aquatic species in Shadow Lake, 
which might be grazed before the milfoil. They could remove all the beneficial plants that 
support a healthy fish population. Without cover and the invertebrates associated with 
beneficial native aquatic vegetation, the system would be degraded and some species 
(invertebrates, fish, etc.) may be extirpated. 

 The lake also has an outlet stream that eventually flows into another lake, Peterson Lake, 
making it much more difficult to obtain the permits necessary to stock grass carp. 

 
 
Watermilfoil Weevil 

The following information and citations on the watermilfoil weevil are taken from the 
Washington State Department of Ecology’s website on Aquatic Plant Management. 
http://www.ecy.wa.gov/programs/wq/plants/management/weevil.html 
 

The milfoil weevil, Euhrychiopsis lecontei, has been associated with declines of Eurasian 
watermilfoil (Myriophyllum spicatum) in the United States (e.g. Illinois, Minnesota, Vermont, and 
Wisconsin). Researchers in Vermont found that the milfoil weevil can negatively impact Eurasian 
watermilfoil by suppressing the plants growth and reducing its buoyancy (Creed and Sheldon 1995). In 
1989, state biologists reported that Eurasian watermilfoil in Brownington Pond, Vermont had declined 
from approximately 10 hectares (in 1986) to less than 0.5 hectares. Researchers from Middlebury 
College, Vermont hypothesized that the milfoil weevil, which was present in Brownington Pond, played 
a role in reducing Eurasian watermilfoil (Creed and Sheldon 1995). During 1990 through 1992, 
researchers monitored the populations of Eurasian watermilfoil and the milfoil weevil in Brownington 
Pond. They found that by 1991 Eurasian watermilfoil cover had increased to approximately 2.5 hectares 
(approximately 55-65 g/m2) and then decreased to about 1 hectare (<15 g/m2) in 1992. Weevil 
abundance began increasing in 1990 and peaked in June of 1992, where 3 - 4 weevils (adults and larvae) 
per stem were detected (Creed and Sheldon 1995). These results supported the hypothesis that the 
milfoil weevil played a role in reducing Eurasian watermilfoil in Brownington Pond.  

To date, there have not been any documented declines of Eurasian watermilfoil in Washington 
State that can be attributed to the milfoil weevil, although Creed speculated that declines of Eurasian 
watermilfoil in Lake Osoyoos and the Okanogan River may have been caused by the milfoil weevil. In 
Minnesota, Cenaiko Lake is the only lake in that state that has had a Eurasian watermilfoil crash due to 
the weevil; other weevil lakes are yet to show declines in Eurasian watermilfoil.  Researchers in 
Minnesota have suggested that sunfish predation may be limiting weevil densities in some lakes (Sutter 
and Newman 1997). The latter may be true for Washington State as sunfish populations are present in 
many lakes in the state, including those with weevils. In addition, other environmental factors that may 
be keeping weevil populations in check in Washington, but have yet to be studied, include over-
wintering survival and habitat quality and quantity (Jester et. al. 1997; Tamayo et. al., in press). Although 
the milfoil weevil shows potential as a biological control for Eurasian watermilfoil more work is needed 
to determine which factors limit weevil densities and what lakes are suitable candidates for weevil 
treatments in order to implement a cost and control effective program.  
 

Advantages 

 Milfoil weevils offer a biological alternative to aquatic plant control. 

http://www.ecy.wa.gov/programs/wq/plants/management/weevil.html
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 They may be cheaper than other control strategies. 

 Biocontrols enable weed control in hard-to-access areas and can become self-supporting in 
some systems. 

 If they are capable of reaching a critical mass, biocontrols can decimate a weed population. 
 

Disadvantages 

 There are many uncertainties as to the effectiveness of this biocontrol in western Washington 
waters. 

 There have not been any documented declines of Eurasian watermilfoil in Washington State 
that can be attributed to the milfoil weevil. 

 Many of our lakes, possibly including Shadow Lake, have introduced sunfish populations that 
may predate on the milfoil weevils. 

 Bio-controls often don’t eradicate the target plant species, and there would be population 
fluctuations as the milfoil and weevil follow predator-prey cycles. 

 
Permits 

The milfoil weevil is native to Washington and is present in a number of lakes and rivers. It is found 

associated with both native northern milfoil and Eurasian watermilfoil. A company is selling milfoil 

weevils commercially. However, to import these out-of-state weevils into Washington requires a permit 

from the Washington Department of Agriculture. As of 2011 no permits have been issued for use of 

milfoil weevils to control aquatic weeds in Washington State. 

 

Suitability for Shadow Lake 

Since the milfoil weevil is a new bio-control agent, it has not been released yet intentionally in western 

Washington to control Eurasian watermilfoil. It is uncertain how effective the weevil will be and whether 

populations per stem can be maintained at levels high enough to eradicate Eurasian watermilfoil. 

Also, as with the grass carp, the infestation of milfoil in Shadow Lake is not heavy enough to warrant bio-

control introduction when other methods are still available. 

 

No Action Alternative 

One option for managing aquatic weeds in Shadow Lake is to let aquatic weeds continue to 

grow, and do nothing to control them. This “no action” alternative would acknowledge the presence of 

the aquatic weeds but would not outline any management plan or enact any planned control efforts.  

Effectively, a no action determination would preclude any integrated treatment and/or control effort, 

placing the choice and responsibility of aquatic weed control with lakefront property owners. 

Suitability for Shadow Lake 
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The milfoil and water lily infestations at the lake are currently moderate in density but fairly 

widespread.  It is speculated that milfoil and iris have potentially reached its maximum impact at the 

lake given current conditions (water clarity/darkness, extent of fragrant water lily, nutrients, internal 

spread by boats). Based on results of informal surveys by residents and King County staff, the 

infestations of milfoil, purple loosestrife, and fragrant water lily have greatly increased since the last 

comprehensive plant survey in 1994 (King County, 1996). If there is no control effort, it is highly likely 

that weed infestations will continue to impact Shadow Lake, making the lake a prime source of milfoil 

fragments for other nearby lakes with public access and boat launch facilities, as well as a potential 

source of seed spread by yellow flag iris. Even if some of the residents chose to control the aquatic 

weeds near their properties, pockets of milfoil fragrant water lily would remain. The surviving plants 

would fragment each autumn, spreading to other areas of the lake, including those that were treated by 

residents.  
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 Table-Toxicity of Aquatic Herbicides 

 

  



 



Toxicity of Aquatic Herbicides 
Herbicide Maximum1 

Allowable 
Concentration 

Toxic 
Concentration2 

for Trout 
(Safety 
Factor)3 

Toxic 
Concentration 

for Water 
Fleas (Safety 

Factor) 

Toxic 
volume of 
water for 

ducks4 

Time to 
Degredation5 

Potential to 
Accumulate 
in fish and 

insects 

Glyphosate N/A 38 ppm 780 ppm N/A Variable Very Low 

Imazapyr N/A >100 ppm 375 ppm N/A <20 days Extremely 
Low 

2,4-D 4 ppm >80 ppm 
(20) 

235 ppm 
(60) 

250 Liters 35-70 days Low 

Triclopyr 2.5 ppm 120 ppm 
(45) 

1500 ppm 
(600) 

680 Liters 70-140 days Very Low 

Fluridone 0.15 ppm 11.7 ppm 
(75) 

6.5 ppm 
(45) 

>33,333 
Liters 

100 days Low 

Diaquat 0.37 ppm 12.3 ppm 
(35) 

0.75 ppm 
(2) 

1500 Liters <14 days Very Low 

Endothall 5 ppm 370 ppm 
(75) 

75 ppm 
(15) 

>1,000 
Liters 

<14 days Very Low 

 
Note: The summary information on this table was retrieved form EPA, Cornell Extension Toxicology Network, and National Pesticide information Center 
factsheets. 

1. Most aquatic herbicides are applied at 30-100% of the maximum allowable concentration.  For milfoil control, fluridone is typically maintained at 5-
10% of the maximum allowable concentration. 

2. A toxic concentration of chemical in the water will kill 50% of a test population of animals (trout or water fleas) exposed to the chemical for 48 hours. 
(ppm = parts per million) 

3. The safety factor is the number of times the maximum allowable concentration needed to achieve a toxic dose.  For example: 2.4 D at 80 ppm, or 20 
times the maximum allowable concentration (4 ppm) is needed to reach toxic levels for trout. 

4. The toxic volume of water is the amount of treated water at the maximum allowable concentration that a duck would need to drink in a day to 
accumulated a toxic amount of the chemical in their tissue. 

5. All herbicides listed here, except glyphosate which is broken down in the soil by microbes, are degraded by sunlight.  The time to degradation is the 
amount of the time needed for the chemical to degrade to a point where it is not detectable in the water, or at a level where it won’t harm plants if 
used for irrigation.  

Information retrieved and compiled by Herrera Environmental Consultants Inc., 2011   www.herrerainc.com/ 



Appendix 4 – Herbicide labels 
 

 Glyphosate liquid – AquaNeat 

 Glyphosate liquid (stem injection label) – Aquamaster stem injection label 

 Imazapyr - Polaris 

 2,4-D (amine) liquid - 2 DMA 4IVM 

 Triclopyr (TEA) granular – Renovate OTF 

 Triclopyr (TEA) + 2,4-D (amine) granular – RenovateMaxG 

 Fluridone (granular) – Sonar 

 Surfactant (aquatic-site approved) – Competitor 

 

 

 

 

 

  



 



Aquatic Herbicide
FOR USE ON EMERGED AQUATIC WEEDS AND
BRUSH IN AQUATIC SITES. FOR USE IN FORESTRY
(INCLUDING WEED CONTROL IN CHRISTMAS 
TREE PLANTATIONS), RIGHTS-OF-WAY, HABITAT
RESTORATION AREAS, NON-CROP AND OTHER
LISTED APPLICATION SITES. 

ACTIVE INGREDIENT:
Glyphosate, N-(phosphonomethyl)glycine,
in the form of its isopropylamine salt*................. 53.8%

OTHER INGREDIENTS:....................................... 46.2%
TOTAL:................................................................... 100.0%
*Contains 648 grams per litre or 5.4 pounds per U.S. gallon of the active ingredient,
glyphosate, in the form of its isopropylamine salt. Equivalent to 480 grams per litre or 
4 pounds per U.S. gallon of the acid, glyphosate.

For Chemical Spill, Leak, Fire, or
Exposure, Call CHEMTREC
(800) 424-9300

For Medical Emergencies Only, 
Call (877) 325-1840

EPA Reg. No. 228-365

KEEP OUT OF REACH OF CHILDREN

CAUTION / PRECAUCION
Si usted no entiende la etiqueta, busque a alguien para que se la

explique a usted en detalle. (If you do not understand the label, find
someone to explain it to you in detail.)

SEE INSIDE BOOKLET FOR FIRST AID AND
ADDITIONAL PRECAUTIONARY STATEMENTS

Manufactured for
Nufarm Americas Inc.
150 Harvester Drive
Burr Ridge, IL 60527
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

CAUTION / PRECAUCION
Harmful if inhaled. Avoid breathing spray mist. Remove contaminated clothing and wash clothing before reuse. Wash thoroughly with soap
and water after handling.

PERSONAL PROTECTIVE EQUIPMENT (PPE):
Applicators and other handlers must wear long-sleeved shirt and long pants and shoes plus socks. Discard clothing and other absorbent
materials that have been drenched or heavily contaminated with this product’s concentrate. Do not reuse them. Follow manufacturer’s
instructions for cleaning/maintaining PPE. If no such instructions for washables exists, use detergent and hot water. Keep and wash PPE
separately from other laundry.
Engineering Control Statements: When handlers use closed systems, enclosed cabs, or aircraft in a manner that meets the requirements
listed in Worker Protection Standard (WPS) for agricultural pesticides [40 CFR 170.240 (d)], the handler PPE requirements may be reduced
or modified as specified in the WPS.

ENVIRONMENTAL HAZARDS
For aquatic uses, do not contaminate water when disposing of equipment washwaters. Treatment of aquatic weeds can result in oxygen
depletion or loss due to decomposition of dead plants. This oxygen loss can cause fish suffocation.
For terrestrial uses, do not apply directly to water, to areas where surface water is present or to intertidal areas below the mean high water
mark. 
In case of, SPILL OR LEAK, soak up and remove to a landfill. Do not contaminate water when disposing of equipment washwaters or
rinsate.

PHYSICAL OR CHEMICAL HAZARDS
Spray solutions of this product should be mixed, stored and applied using only stainless steel, aluminum, fiberglass, plastic and plastic-
lined steel containers.
DO NOT MIX, STORE OR APPLY THIS PRODUCT OR SPRAY SOLUTIONS OF THIS PRODUCT IN GALVANIZED STEEL OR UNLINED
STEEL (EXCEPT STAINLESS STEEL) CONTAINERS OR SPRAY TANKS. This product or spray solutions of this product react with such
containers and tanks to produce hydrogen gas which may form a highly combustible gas mixture. This gas mixture could flash or explode,
causing serious personal injury, if ignited by open flame, spark, welder’s torch, lighted cigarette or other ignition source.

DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent with its labeling.
Read the entire label before using this product. Use strictly in accordance with label precautionary statements and directions.

FIRST AID
IF INHALED • Move person to fresh air.

• If person is not breathing, call 911 or an ambulance, then give artificial respiration, preferably by mouth-to-mouth,
if possible.

• Call a poison control center or doctor for further treatment advice.

HOT LINE NUMBER
Have the product container or label with you when calling a poison control center or doctor, or going for treatment.
You may also contact 1-877-325-1840 for emergency medical treatment information.

USER SAFETY RECOMMENDATIONS
Users Should:
• Wash hands before eating, drinking, chewing gum, using tobacco, or using the toilet.
• Remove clothing immediately if pesticide gets inside. Then wash thoroughly and put on clean clothing.
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PRODUCT INFORMATION
DO NOT APPLY THIS PRODUCT USING AERIAL SPRAY EQUIPMENT EXCEPT UNDER CONDITIONS AS SPECIFIED WITHIN THIS
LABEL OR CURRENT SUPPLEMENTAL LABELING ISSUED BY MANUFACTURER.
This product, a water-soluble liquid, mixes readily with water and nonionic surfactant to be applied as a foliar spray after dilution and
thoroughly mixing with water in accordance with label instructions for the control or destruction of many herbaceous and woody plants.
Always use the higher rate of this product per acre within the specified range when vegetation is heavy or dense. When treating dense
multi-canopied sites or woody vegetation or difficult-to-control herbaceous or woody plants.
This product moves through the plant from the point of foliage contact to and into the root system. Visible effects on most annual weeds
occur within 2 to 4 days but on most perennial brush species may not occur for 7 days or more. Extremely cool or cloudy weather
following treatment may slow the activity of this product and delay visual effects of control. Visible effects are a gradual wilting and
yellowing of the plant which advances to complete browning of above-ground growth and deterioration of underground plant parts. 
Unless otherwise directed on this label, delay application until vegetation has emerged and reached the stages described for control of
such vegetation under the “WEEDS CONTROLLED” section of this label. 
Unemerged plants arising from unattached underground rhizomes or root stocks of perennials or brush will not be affected by the spray
and will continue to grow. For this reason best control of most perennial weeds or brush is obtained when treatment is made at late growth
stages approaching maturity.
Always use the higher rate of this product per acre within the specified range when vegetation is heavy or dense.
Do not treat weeds or brush under poor growing conditions such as drought stress, disease or insect damage, as reduced control may
result. Reduced results may also occur when treating weeds or brush heavily covered with dust.
Reduced control may result when applications are made to any weed or brush species that have been mowed, grazed or cut, and have
not been allowed to regrow to the recommended stage for treatment.
Rainfall or irrigation occurring within 6 hours after application may reduce effectiveness. Heavy rainfall or irrigation within 2 hours after
application may wash the product off the foliage and a repeat treatment may be required.
Mixing this product with herbicides or other materials not instructed in this label may result in reduced performance. However, unless
otherwise prohibited on this label or the label of an intended tank mix product may be applied in combination with any herbicide registered
for the same site, timing, and method of application. Observe the most restrictive label statements of various tank mix products used.
TO THE FULLEST EXTENT PERMITTED BY LAW, BUYER AND ALL USERS ARE RESPONSIBLE FOR ALL LOSS OR DAMAGE IN
CONNECTION WITH THE USE OR HANDLING OF MIXTURES OF THIS PRODUCT OR OTHER MATERIALS THAT ARE NOT EXPRESSLY
SPECIFIED IN THIS LABEL. 
For best results, spray coverage should be uniform and complete. Do not spray weed foliage to the point of runoff.
When this product comes in contact with soil (on the soil surface or as suspended soil or sediment in water) it is bound to soil particles.
Under labeled use situations, once this product is bound to soil particles, it is not available for plant uptake and will not harm off-site
vegetation where roots grow into the treatment area or if the soil is transported off-site. Under labeled use conditions, the strong affinity
of this product to soil particles prevents this product from leaching out of the soil profile and entering ground water. The affinity between
this product and soil particles remains until this product is degraded, which is primarily a biological degradation process carried out
under both aerobic and anaerobic conditions by soil micro flora.

NON-AGRICULTURAL USE REQUIREMENTS
The requirements in this box apply to uses of this product that are NOT within the scope of the Worker Protection Standard for
agricultural pesticides (40 CFR Part 170). The WPS applies when this product is used to produce agricultural plants on farms, forests,
nurseries or greenhouses. Keep people and pets off treated areas until spray solution has dried to prevent transfer of this product onto
desirable vegetation.

AGRICULTURAL USE REQUIREMENTS
Use this product only in accordance with its labeling and with the Worker Protection Standard, 40 CFR Part 170. This Standard contains
requirements for the protection of agricultural workers on farms, forests, nurseries, and greenhouses, and handlers of agricultural
pesticides. It contains requirements for training decontamination, notification, and emergency assistance. It also contains specific
instructions and exceptions pertaining to the statements on this label about personal protection equipment (PPE) and Restricted-Entry
Interval. The requirements in this box only apply to uses of this product that are covered by the Worker Protection Standard. 
Do not enter or allow worker entry into treated areas during the Restricted-Entry Interval (REI) of 12 hours.
PPE required for early entry to treated areas that is permitted under the Worker Protection Standard and that involves contact with
anything that has been treated, such as plants, soil, or water, is: coveralls, shoes plus socks, and chemical-resistant gloves Category
A (such as butyl rubber, natural rubber, neoprene rubber or nitrile rubber) > 14 mils.
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This product does not provide residual weed control. For subsequent residual weed control, follow a label-approved herbicide program.
Read and carefully observe the cautionary statements and all other information appearing on the labels of all herbicides used. Read
“WARRANTY DISCLAIMER” and “LIMITATION OF LIABILITY” before buying or using. If items are not acceptable, return at once
unopened. Buyer and all users are responsible for all loss or damage in connection with the use of handling of mixtures of this product
or other materials that are not expressly specified in this label. 
For more product information, call toll-free 1 -800-852-5234.

ATTENTION
AVOID CONTACT WITH FOLIAGE, GREEN STEMS, EXPOSED NON-WOODY ROOTS, OR FRUIT OF CROPS, DESIRABLE PLANTS AND
TREES, SINCE SEVERE INJURY OR DESTRUCTION MAY RESULT. AVOID DRIFT. EXTREME CARE MUST BE USED WHEN APPLYING
THIS PRODUCT TO PREVENT INJURY TO DESIRABLE PLANTS AND CROPS.
Do not allow the herbicide solution to mist, drip, drift or splash onto desirable vegetation since minute quantities of this product can cause
severe damage or destruction to the crop, plants or other areas on which treatment was not intended. The likelihood of plant or crop injury
occurring from the use of this product is greatest when winds are gusty or in excess of 5 miles per hour or when other conditions,
including lesser wind velocities, will allow spray drift to occur. When spraying, avoid combinations of pressure and nozzle type that will
result in splatter or fine particles (mist) which are likely to drift. AVOID APPLYING AT EXCESSIVE SPEED OR PRESSURE.
NOTE: Use of this product in any manner not consistent with this label may result in injury to persons, animals or crops, or other
unintended consequences. When not in use, keep container closed to prevent spills and contamination.

MIXING AND APPLICATION INSTRUCTIONS
APPLY THESE SPRAY SOLUTIONS IN PROPERLY MAINTAINED AND CALIBRATED EQUIPMENT CAPABLE OF DELIVERING DESIRED
VOLUMES. HAND-GUN APPLICATIONS SHOULD BE PROPERLY DIRECTED TO AVOID SPRAYING DESIRABLE PLANTS. NOTE:
REDUCED RESULTS MAY OCCUR IF WATER CONTAINING SOIL IS USED, SUCH AS WATER FROM PONDS AND UNLINED DITCHES.

TANK MIXTURES
Always predetermine the compatibility of labeled tank mixtures of this product with water carrier by mixing small proportional quantities
in advance. Mix labeled tank mixtures of this product with water as follows:

1. Place a 20 to 35 mesh screen or wetting basket over filling port.
2. Through the screen, fill the spray tank one-half full with water and start agitation.
3. If a wettable powder is used, make a slurry with the water carrier, and add it SLOWLY through the screen into the tank. Continue

agitation.
4. If a flowable formulation is used, premix one part flowable with one part water. Add diluted mixture SLOWLY through the screen into

the tank. Continue agitation.
5. If an emulsifiable concentrate formulation is used, premix one part emulsifiable concentrate with two parts water. Add diluted SLOWLY

through the screen into the tank. Continue agitation.
6. Continue filling the spray tank with water and add the required amount of this product near the end of the filling process. 
7. Where nonionic surfactant is recommended, add this to the spray tank before completing the filling process.
8. Add individual formulations to the spray tank as follows: wettable powder, flowable, emulsifiable concentrate, drift control additive,

water soluble liquid followed by surfactant. 
Maintain good agitation at all times until the contents of the tank are sprayed. If the spray mixture is allowed to settle, thorough agitation
is required to resuspend the mixture before spraying is resumed. To prevent or minimize foam, avoid the use of mechanical agitators, place
the filling hose below the surface of the spray solution, terminate by-pass and return lines at the bottom of the tank and if needed use
an approved anti-foam or defoaming agent.
Screen size in nozzle or line strainers should be no finer than 50 mesh. Carefully select proper nozzle to avoid spraying a fine mist. For
best results with conventional ground application equipment, use flat fan nozzles. 
Clean sprayer and parts immediately after using this product by thoroughly flushing with water.
For best results with conventional ground application equipment, use flat fan nozzles. Check for even distribution of spray droplets.
When using this product, mix 2 or more quarts of a nonionic surfactant per 100 gallons of spray solution. Use a nonionic surfactant
labeled for use with herbicides. The surfactant must contain 50 percent or more active ingredient.
Always read and follow the manufacturer’s surfactant label instructions for best results.
These surfactants should not be used in excess of 1 quart per acre when making broadcast applications.
Colorants or marking dyes approved for use with herbicides may be added to spray mixtures of this product. Colorants or dyes used in
spray solutions of this product may reduce performance, especially at lower rates or dilutions. Use colorants or dyes according to the
manufacturer’s label instructions.
Clean sprayer and parts immediately after using this product by thoroughly flushing with water and dispose of rinsate according to
labeled use or disposal instructions.
Carefully observe all cautionary statements and other information appearing in the surfactant label.
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APPLICATION EQUIPMENT AND TECHNIQUES
This product may be applied with the following application equipment:
Aerial - Fixed Wing and Helicopter
Broadcast Spray
Controlled Droplet Applicator (CDA) - Hand-held or boom-mounted applicators which produce a spray consisting of a narrow range
of droplet sizes.
Hand-Held and High-Volume Spray Equipment* - Knapsack and backpack sprayers, pump-up pressure sprayers, handguns,
handwands, lances and other hand-held and motorized spray equipment used to direct the spray onto weed foliage. 
*This product is not registered in California or Arizona for use in mistblowers.
Selective Equipment - Recirculating sprayers and wiper applicators. See the appropriate part of this section for specific instructions and
rates of application.

APPLICATION INFORMATION
Observe the following directions to minimize off-site movement during aerial application of this herbicide. Minimization of off-site
movement is the responsibility of the grower, Pest Control Advisor, and aerial applicator.

AERIAL EQUIPMENT
Use the specified rates of this product and surfactant in 3 to 20 gallons of water per acre as a broadcast spray, unless otherwise specified.
See the “WEEDS CONTROLLED” section of this label for specific rates. Unless otherwise specified, do not exceed 1.5 pints per acre.
Aerial applications of this product may only be made as specified in this label.
AVOID DRIFT - DO NOT APPLY DURING LOW-LEVEL INVERSION CONDITIONS, WHEN WINDS ARE GUSTY OR UNDER ANY OTHER
CONDITION WHICH WILL ALLOW DRIFT. DRIFT MAY CAUSE DAMAGE TO ANY VEGETATION CONTACTED TO WHICH TREATMENT IS
NOT INTENDED. TO PREVENT INJURY TO ADJACENT DESIRABLE VEGETATION, APPROPRIATE BUFFER ZONES MUST BE MAINTAINED.
Coarse sprays are less likely to drift; therefore, do not use nozzles or nozzle configurations which dispense spray as fine spray droplets.
Do not angle nozzles forward into the airstream and do not increase spray volume by increasing nozzle pressure above the manufacturer’s
instructions. 
Drift control additives may be used. When a drift control additive is used, read and carefully observe the precautionary statements and
all other information appearing in the additive label.
Ensure uniform application - To avoid streaked, uneven or overlapped application, use appropriate marking devices.
Thoroughly wash aircraft, especially landing gear, after each day of spraying to remove residues of this product accumulated during
spraying or from spills. PROLONGED EXPOSURE OF THIS PRODUCT TO UNCOATED STEEL SURFACES MAY RESULT IN CORROSION
AND POSSIBLE FAILURE OF THE PART. LANDING GEAR ARE MOST SUSCEPTIBLE. The maintenance of an organic coating (paint)
which meets aerospace specification MIL-C-38413 may prevent corrosion.
For use of this product by air in California see additional instructions in “FOR AERIAL APPLICATION IN CALIFORNIA ONLY” Section.

FOR AERIAL APPLICATION IN CALIFORNIA ONLY
EXTREME CARE MUST BE EXERCISED TO AVOID CONTACT OF SPRAY WITH FOLIAGE, GREEN STEMS, OR FRUIT OF DESIRABLE
CROPS, PLANTS, TREES, OR OTHER DESIRABLE VEGETATION SINCE SEVERE DAMAGE OR DESTRUCTION MAY RESULT.
Written Directions
A written direction MUST be submitted by or on behalf of the applicator to the Fresno County Agricultural Commissioner 24 hours prior
to the application. This written direction MUST state the proximity of surrounding crops, and that conditions of each manufacturer’s
applicable product label(s) and this label have been satisfied.
Aerial Applicator Training and Equipment
Aerial application of this herbicide is limited to pilots who have successfully completed a Fresno County Agricultural Commissioner and
California Department of Pesticide Regulation approved training program for aerial application of herbicides. All aircraft must be inspected,
critiqued in flight, and certified at a Fresno County Agricultural Commissioner approved fly-in. Test and calibrate spray equipment at
intervals sufficient to insure that proper rates of herbicides and adjuvants are being applied during commercial use. Applicator must
document such calibrations and testing. Demonstration of performance at Fresno County Agricultural Commissioner approved “fly-ins”
constitutes such documentation, or other written records showing calculations and measurements of flight and spray parameters
acceptable to the Fresno County Agricultural Commissioner.
Application at night
Do not apply this product by air earlier than 30 minutes prior to sunrise and/or later than 30 minutes after sunset without prior permission
from the Fresno County Agricultural Commissioner.
Aquatic and Other Noncrop Sites
When applied as directed and under the conditions described in the “Weeds Controlled” section of the label booklet for this product, this
herbicide will control or partially control the labeled weeds growing in the following industrial, recreational and public areas, or other
similar sites.
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Aquatic Sites-including all bodies of fresh and brackish water which may be flowing, nonflowing or transient. This includes lakes,
rivers, streams, ponds, seeps, irrigation and drainage ditches, canals, reservoirs, estuaries and similar sites. 
If aquatic sites are present in the noncrop areas and are part of the intended treatment, read and observe the following directions: There
is no limit on the use of treated water for irrigation, recreation or domestic purposes.
Consult local state fish and game agency and water control authorities before applying this product to public water. Permits may be
required to treat such water.
NOTE: Do not apply this product within 1/2 mile upstream of an active potable water intake in flowing water (i.e., river, stream, etc.) or
within 1/2 mile of an active potable water intake in a standing body of water such as a lake, pond or reservoir. To make aquatic applications
around and within 1/2 mile of active potable water intakes, the water intake must be turned off for a minimum period of 48 hours after
the application. The water intake may be turned on prior to 48 hours if the glyphosate level in the intake water is below 0.7 parts per million
as determined by laboratory analysis. These aquatic applications may be made ONLY in those cases where there are alternative water
sources or holding ponds which would permit the turning off of an active potable water intake for a minimum period of 48 hours after
application. 
This product does not control plants which are completely submerged or have a majority of their foliage underwater.
AVOID DRIFT - DO NOT APPLY WHEN WINDS ARE GUSTY OR UNDER ANY OTHER CONDITION WHICH WILL ALLOW DRIFT. DRIFT
MAY CAUSE DAMAGE TO ANY VEGETATION CONTACTED TO WHICH TREATMENT IS NOT INTENDED. TO PREVENT INJURY TO
ADJACENT DESIRABLE VEGETATION, APPROPRIATE BUFFER ZONES MUST BE MAINTAINED.
Use the following guidelines when aerial applications are made near crops or desirable perennial vegetation after bud break and before
total leaf drop, and/or near other desirable vegetation or annual crops.
1. Do not apply within 100 feet of all desirable vegetation or crop(s).
2. If wind up to 5 miles per hour is blowing toward desirable vegetation or crop(s), do not apply within 500 feet of the desirable vegetation

or crop(s).
3. Winds blowing from 5 to 10 miles per hour toward desirable vegetation or crop(s) may require buffer zones in excess of 500 feet.
4. Do not apply when winds are in excess of 10 miles per hour or when inversion conditions exist.
FOR AERIAL APPLICATION IN FRESNO COUNTY, CALIFORNIA ONLY
From February 15 through March 31 only. For aerial application outside of these dates, refer to the “FOR AERIAL APPLICATION IN
CALIFORNIA ONLY” section printed above.
APPLICABLE AREA
This supplement only applies to the area contained inside the following boundaries within Fresno County, California only.
North: Fresno County line
South: Fresno County line
East: State Highway 99
West: Fresno County line

BOOM EQUIPMENT
For control of weed or brush species listed in this label using conventional boom equipment - Use the specified rates of this product and
surfactant in 3 to 30 gallons of water per acre as a broadcast spray, unless otherwise specified. See the “WEEDS CONTROLLED” section
of this label for specific rates. As density of vegetation increases, spray volume should be increased within the specified range to ensure
complete coverage. Carefully select correct nozzle to avoid spraying a fine mist. For best results with ground application equipment, use
flat fan nozzles. Check for even distribution of spray droplets.

HAND-HELD AND HIGH-VOLUME EQUIPMENT
Use Coarse Sprays Only

For control of weeds listed in this label using knapsack sprayers or high-volume spraying equipment utilizing handguns or other
suitable nozzle arrangements - Prepare a 0.75 to 2 percent solution of this product in water, add a nonionic surfactant and apply to
foliage of vegetation to be controlled. For specific rates of application and instructions for control of various annual and perennial weeds,
see the “WEEDS CONTROLLED” section in this label.
Applications should be made on a spray-to-wet basis. Spray coverage should be uniform and complete. Do not spray to point of runoff.
This product may be used as a 5 to 8 percent solution plus 0.5 to 1 fluid ounce non-ionic surfactant per gallon spray solution for low-
volume directed sprays for spot treatment of trees and brush. It is most effective in areas where there is a low density of undesirable trees
or brush. If a straight stream nozzle is used, start the application at the top of the targeted vegetation and spray from top to bottom in a
lateral zig-zag motion. Ensure that at least 50 percent of the leaves are contacted by the spray solution. For flat fan and cone nozzles
and with hand-directed mist blowers, mist the application over the foliage of the targeted vegetation. Small, open-branched trees need
only be treated from one side. If the foliage is thick or there are multiple root sprouts, applications must be made from several sides to
ensure adequate spray coverage.
For use in knapsack sprayers, it is suggested that the specified amount of this product be mixed with water in a large container. Fill
sprayer with the mixed solution and add the correct amount of surfactant. 
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Prepare the desired volume of spray solution by mixing the amount of this product in water as shown in the following table:
SPRAY SOLUTION

2 Tablespoons = 1 fluid ounce

SELECTIVE EQUIPMENT
For terrestrial application, this product may be applied through a shielded applicator, or a wiper applicator after dilution and thorough
mixing with water to listed weeds growing in any non-crop site specified on this label.

• A shielded applicator directs the herbicide solution onto weeds, while shielding desirable vegetation from the herbicide.
• A wiper applicator applies the herbicide solution onto weeds by rubbing the weed with an absorbent material containing the herbicide

solution.
AVOID CONTACT WITH DESIRABLE VEGETATION.
This section summarizes the general weed control spectrum and rates of application for this herbicide. Additional information specific
to individual use patterns is detailed in following sections.

SPRAY DRIFT MANAGEMENT
Avoiding spray drift at the application site is the responsibility of the applicator. The interaction of many equipment and weather related
factors determine the potential for spray drift. The applicator and the grower are responsible for considering all these factors when
making decisions. The following drift management requirements must be followed to avoid off-target drift movement from aerial
applications. These requirements do not apply to forestry applications, public health uses or to applications using dry formulations.
1. The distance of the outer most operating nozzles on the boom must not exceed 3/4 the length of the rotor.
2. Nozzles must always point backward parallel with the air stream and never be pointed downward more than 45 degrees. Where states

have more stringent regulations, they must be observed.
The applicator should be familiar with and take into account the information covered in the Aerial Drift Reduction Advisory Information. 
Importance of Droplet Size
The most effective way to reduce drift potential is to apply large droplets. The best drift management strategy is to apply the largest
droplets that provide sufficient coverage and control. Applying larger droplets reduces drift potential, but will not prevent drift if applications
are made improperly, or under unfavorable environmental conditions (see Wind, Temperature and Humidity, and Temperature Inversions
sections of this label).
Controlling Droplet Size

• Volume - Use high flow rate nozzles to apply the highest practical spray volume. Nozzles with higher rated flows produce larger
droplets.

• Pressure - Do not exceed the nozzle manufacturer’s specified pressures. For many nozzle types, lower pressure produces larger
droplets. When higher flow rates are needed, use higher flow rate nozzles instead of increasing pressure. Higher pressure reduces
droplet size and does not improve canopy protection.

• Number of Nozzles - Use the minimum number of nozzles that provide uniform coverage.
• Nozzle Orientation - Orienting nozzles so that the spray is released backwards, parallel to the air stream produces larger droplets

than other orientations. Significant deflection from horizontal will reduce droplet size and increase drift potential.
• Nozzle Type - Use a nozzle type that is designed for the intended application. With most nozzle types, narrower spray angles produce

larger droplets. Consider using low-drift nozzles. Solid stream nozzles oriented straight back produce the largest droplets and the
lowest drift.

• Boom Length - For some use patterns, reducing the effective boom length to less than 3/4 of the wingspan or rotor length may
further reduce drift without reducing swath width.

• Application Height - Applications must not be made at a height greater than 10 feet above the top of the largest plants unless a greater
height is required for aircraft safety. Making applications at the lowest height that is safe reduces exposure of droplets to evaporation
and wind.

Swath Adjustment
When applications are made with a crosswind, the swath will be displaced downwind. Therefore, on the up and downwind edges of the
field, the applicator must compensate for this displacement by adjusting the path of the aircraft upwind. Swath adjustment distance
should increase, with increasing drift potential (higher wind, smaller drops, etc.).

DESIRED
VOLUME

AMOUNT OF PRODUCT

0.75% 1.0% 1.25% 1.5% 5.0% 8.0%

1 Gallon 1.0 fl. oz. 1.33 fl. oz. 1.66 fl. oz. 2.0 fl. oz. 6.0 fl. oz. 10.25 fl. oz.

25 Gallons 1.5 pts. 1.0 qt. 1.25 qts. 1.5 qts. 5.0 qts. 2.0 gals.

100 Gallons 3.0 qts. 1.0 gals. 1.25 gals. 1.5 gals. 5.0 gals. 8.0 gals.
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Wind
Drift potential is lowest between wind speeds of 2-10 mph. However, many factors, including droplet size and equipment type, determine
drift potential at any given speed. Application should be avoided below 2 mph due to variable wind direction and high inversion potential.
Note: Local terrain can influence wind patterns. Every applicator should be familiar with local wind patterns and how they affect spray
drift.
Temperature and Humidity
When making applications in low relative humidity, set up equipment to produce larger droplets to compensate for evaporation. Droplet
evaporation is most severe when conditions are both hot and dry.
Temperature Inversions
Applications must not occur during a local, low level temperature inversion because drift potential is high. Temperature inversions restrict
vertical air mixing, which causes small suspended droplets to remain in a concentrated cloud. This cloud can move in unpredictable
directions due to the light variable winds common during inversions. Temperature inversions are characterized by increasing temperatures
with altitude and are common on nights with limited cloud cover and light to no wind. They begin to form as the sun sets and often
continue into the morning. Their presence can be indicated by ground fog; however, if fog is not present, inversions can also be identified
by the movement of the smoke from a ground source or an aircraft smoke generator. Smoke that layers and moves laterally in a
concentrated cloud (under low wind conditions) indicates an inversion, while smoke that moves upward and rapidly dissipates indicates
good vertical air mixing.
Sensitive Areas
The pesticide should only be applied when the potential for drift to adjacent sensitive areas (e.g., residential areas, bodies of water,
known habitat for threatened or endangered species, non-target crops) is minimal (e.g. when wind is blowing away from the sensitive
areas).

WEEDS CONTROLLED
ANNUAL WEEDS
Apply to actively growing annual grasses and broadleaf weeds.
Allow at least 3 days after application before disturbing treated vegetation. After this period the weeds may be mowed, tilled or burned.
See “DIRECTIONS FOR USE”, “PRODUCT INFORMATION” and “MIXING AND APPLICATION INSTRUCTIONS” for labeled uses and
specific application instructions.
Broadcast Application - Use 1-1/2 pints of this product per acre plus 2 or more quarts of a nonionic surfactant per 100 gallons of spray
solution, if weeds are less than 6 inches tall. If weeds are greater than 6 inches tall, use 2-1/2 pints of this product per acre plus 2 or more
quarts of an approved nonionic surfactant per 100 gallons of spray solution.
Hand-Held, High-Volume Application - Use a 3/4 percent solution of this product in water plus 2 or more quarts of a nonionic surfactant
per 100 gallons of spray solution and apply to foliage of vegetation to be controlled.
When applied as directed under the conditions described in this label, this product plus nonionic surfactant WILL CONTROL the following
ANNUAL WEEDS:

(continued)

Balsamapple**
Momordica charantia

Barley
Hordeum vulgare

Barnyardgrass
Echinochloa crus-galli

Bassia, fivehook
Bassia hyssopifolia 

Bluegrass, annual
Poa annua

Bluegrass, bulbous
Poa bulbosa

Brome*
Bromus spp.

Buttercup
Ranunculus spp.

Cheat
Bromus secalinus

Chickweed, mouseear
Cerastium vulgatum

Cocklebur
Xanthium strumarium

Corn, volunteer
Zea mays

Crabgrass
Digitaria spp.

Dwarf dandelion
Krigia cespitosa

False dandelion
Krigia cespitosa

Falseflax, smallseed
Camelina microcarpa

Fiddleneck*
Amsinckia spp.

Flax leaf fleabane*
Conyza bonariensis

Fleabane
Erigeron spp.

Foxtail
Setaria spp.

Foxtail, Carolina
Alopecurus carolinianus

Groundsel, common
Senecio vulgaris

Horseweed/Marestail
Conyza canadensis

Kochia*
Kochia scoparia

Lambsquarters, common
Chenopodium album

Lettuce, prickly*
Lactuca serriola

Morningglory
Ipomoea spp.

Mustard, blue
Chorispora tenella

Mustard, tansy
Descurainia pinnata

Mustard, tumble
Sisymbrium altissimum

Mustard, wild
Sinapis arvensis

Oats, wild
Avena fatua

Panicum*
Panicum spp.
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*Apply 3 pints of this product per acre. 
**Apply with hand-held equipment only.
Annual weeds will generally continue to germinate from seed throughout the growing season. Repeat treatments will be necessary to
control later germinating weeds.
PERENNIAL WEEDS
Apply this product as follows to control or destroy most vigorously growing perennial weeds. Unless otherwise directed, allow at least 7
days after application before disturbing vegetation.
See individual control instructions for specific weeds following the table. For other perennials listed on this label, apply 4-1/2 to 7-1/2
pints of product per acre as a broadcast spray or as a 3/4 to 1-1/2 percent solution with hand-held equipment. Apply when target plants
are actively growing and most have reached early head or early bud stage of growth.
Add 2 or more quarts of a nonionic surfactant per 100 gallons of spray solution to the rates of this product given in this list. See the
“PRODUCT INFORMATION”, “DIRECTIONS FOR USE” and “MIXING AND APPLICATION” sections in this label for specific uses and
application instructions.
NOTE: If weeds have been mowed or tilled, do not treat until regrowth has reached the recommended stages. Fall treatments must be
applied before a killing frost.
Repeat treatments may be necessary to control weeds regenerating from underground parts or seed.
When applied as specified under the conditions described, this product plus surfactant WILL CONTROL the following PERENNIAL
WEEDS:

(continued)

Pennycress, field
Thlaspi arvense

Pigweed, redroot
Amaranthus retroflexus

Pigweed, smooth
Amaranthus hybridus

Ragweed, common*
Ambrosia artemisiifolia

Ragweed, giant*
Ambrosia trifida

Rocket, London 
Sisymbrium irio

Rye
Secale cereale

Ryegrass, Italian*
Lolium multiflorum

Sandbur, field
Cenchrus spp.

Shattercane
Sorghum bicolor

Shepherd’s-purse
Capsella bursa-pastoris

Signalgrass, broadleaf
Brachiaria platyphylla

Smartweed, Pennsylvania
Polygonum pensylvanicum

Sowthistle, annual*
Sonchus oleraceus

Spanishneedles*
Bidens bipinnata

Spurry, umbrella
Holosteum umbellatum

Stinkgrass
Eragrostis cilianensis

Sunflower*
Helianthus annuus

Thistle, Russian
Salsola kali
Velvetleaf*

Abutilon theophrasti
Wheat

Triticum aestivum
Witchgrass

Panicum capillare

Alfalfa
Medicago sativa

Alligatorweed*
Alternanthera  philoxeroides

Anise/Fennel
Foeniculum  vulgare

Artichoke, Jerusalem
Helianthus tuberosus

Bahiagrass
Paspalum notatum

Bermudagrass
Cynodon dactylon

Bindweed, field
Convolvulus arvensis

Bluegrass, Kentucky
Poa pratensis

Blueweed, Texas
Helianthus ciliaris

Brackenfern
Pteridium spp.

Bromegrass, smooth
Bromus inermis

Canarygrass, reed
Phalaris arundinacea

Cattail
Typha spp.

Clover, red
Trifolium pratense

Clover, white
Trifolium repens

Cogongrass
Imperata cylindrica

Cordgrass
Spartina spp.

Cutgrass, giant*
Zizaniopsis miliacea

Dallisgrass
Paspalum dilatatum

Dandelion
Taraxacum officinale

Dock, curly
Rumex crispus

Dogbane, hemp
Apocynum cannabinum

Fescue
Festuca spp.

Fescue, tall
Festuca arundinacea

Guineagrass
Panicum maximum

Hemlock, poison
Conium maculatum

Horsenettle
Solanum carolinense

Horseradish
Armoracia rusticana

Ice Plant
Mesembryanthemum crystallinum

Johnsongrass
Sorghum halepense

Kikuyugrass
Pennisetum clandestinum

Knapweed
Centaurea repens

Lantana
Lantana camara
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*Partial control.
**Partial control in southeastern states. See specific instructions below.
Alligatorweed - Apply 6 pints of this product per acre as a broadcast spray or as a 1-1/4 percent solution with hand-held equipment to
provide partial control of alligatorweed. Apply when most of the target plants are in bloom. Repeat applications will be required to maintain
such control.
Bermudagrass - Apply 7-1/2 pints of this product per acre as a broadcast spray or as a 1-1/2 percent solution with hand-held equipment.
Apply when target plants are actively growing and when seedheads appear.
Bindweed, field/Silverleaf Nightshade/Texas Blueweed - Apply 6 to 7-1/2 pints of this product per acre as a broadcast spray west of
the Mississippi River and 4-1/2 to 6 pints of this product per acre east of the Mississippi River. With hand-held equipment, use a 1-1/2
percent solution. Apply when target plants are actively growing and are at or beyond full bloom. For silverleaf nightshade, best results
can be obtained when application is made after berries are formed. Do not treat when weeds are under drought stress. New leaf
development indicates active growth. For best results apply in late summer or fall.
Brackenfern - Apply 4-1/2 to 6 pints of this product per acre as a broadcast spray or as a 3/4 to 1 percent solution with hand-held
equipment. Apply to fully expanded fronds which are at least 18 inches long.
Cattail - Apply 4-1/2 to 6 pints of this product per acre as a broadcast spray or as a 3/4 percent solution with hand-held equipment. Apply
when target plants are actively growing and are at or beyond the early-to-full bloom stage of growth. Best results are achieved when
application is made during the summer or fall months.
Cogongrass - Apply 4-1/2 to 7-1/2 pints of this product per acre as a broadcast spray. Apply when cogongrass is at least 18 inches tall
and actively growing in late summer or fall. Allow 7 or more days after application before tillage or mowing. Due to uneven stages of growth
and the dense nature of vegetation preventing good spray coverage, repeat treatments may be necessary to maintain control. 
Cordgrass - Apply 4-1/2 to 7-1/2 pints of this product per acre as a broadcast spray or as a 1 to 2 percent solution with hand-held
equipment. Schedule applications in order to allow 6 hours before treated plants are covered by tidewater. The presence of debris and
silt on the cordgrass plants will reduce performance. It may be necessary to wash targeted plants prior to application to improve uptake
of this product into the plant.
Cutgrass, giant - Apply 6 pints of this product per acre as a broadcast spray or as a 1 percent solution with hand-held equipment to
provide partial control of giant cutgrass. Repeat applications will be required to maintain such control, especially where vegetation is
partially submerged in water. Allow for substantial regrowth to the 7- to 10-leaf stage prior to retreatment.
Dogbane, hemp/Knapweed/Horseradish - Apply 6 pints of this product per acre as a broadcast spray or as a 1-1/2 percent solution
with hand-held equipment. Apply when target plants are actively growing and most have reached the late bud-to-flower stage of growth.
For best results, apply in late summer or fall.
Fescue, tall - Apply 4-1/2 pints of this product per acre as a broadcast spray or as a 1 percent solution with hand-held equipment.
Apply when target plants are actively growing and most have reached the boot-to-head stage of growth. When applied prior to the boot
stage, less desirable control may be obtained.
Guineagrass - Apply 4-1/2 pints of this product per acre as a broadcast spray or as a 3/4 percent solution with hand-held equipment.
Apply when target plants are actively growing and when most have reached at least the 7-leaf stage of growth. 

Lespedeza: common, services
Lespedeza striata
Lespedeza cuneata

Loosestrife, purple
Lythrum salicaria

Lotus, American
Nelumbo lutea

Maidencane
Panicum hematomon

Milkweed
Asclepias spp.

Muhly, wirestem
Muhlenbergia frondonsa

Mullein, common
Verbascum thapsus

Napiergrass
Pennisetum purpureum

Nightshade, silverleaf
Solanum elaeagnifolium

Nutsedge: purple, yellow
Cyperus rotundus
Cyperus esculentus

Orchardgrass
Dactylis glomerata

Pampas grass
Cortaderia jubata

Paragrass
Brachiaria mutica

Phragmites**
Phragmites spp.

Quackgrass
Agropyron repens

Reed, giant
Arundo donax

Ryegrass, perennial
Lolium perenne

Smartweed, swamp
Polygonum coccineum

Spatterdock
Nuphar luteum

Starthistle, yellow
Centaurea solstitalis

Sweet potato, wild*
Ipomoea pandurata

Thistle, artichoke
Cynara cardunculus

Thistle, Canada
Cirsium arvense

Timothy
Phleum pratense

Torpedograss*
Panicum repens

Tules, common
Scirpus acutus

Vaseygrass
Paspalum urvillei

Velvetgrass
Holcus spp.

Waterhyacinth
Eichornia crassipes

Waterlettuce
Pistia stratiotes

Waterprimrose
Ludwigia spp.

Wheatgrass, western
Agropyron smithii
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Johnsongrass/Bluegrass, Kentucky/Bromegrass, smooth/Canarygrass, reed/Orchardgrass/Ryegrass, perennial/Timothy/
Wheatgrass, western - Apply 3 to 4-1/2 pints of this product per acre as a broadcast spray or as a 3/4 percent solution with hand-held
equipment. Apply when target plants are actively growing and most have reached the boot-to-head stage of growth. When applied prior
to the boot stage, less desirable control may be obtained. In the fall, apply before plants have turned brown.
Lantana - Apply this product as a 3/4 to 1 percent solution with hand-held equipment. Apply to actively growing Lantana at or beyond
the bloom stage of growth. Use the higher application rate for plants that have reached the woody stage of growth. 
Loosestrife, purple - Apply 4 pints of this product per acre as a broadcast spray or as a 1 to 1-1/2 percent solution using hand-held
equipment. Treat when plants are actively growing at or beyond the bloom stage of growth. Best results are achieved when application
is made during summer or fall months. Fall treatments must be applied before a killing frost.
Lotus, American - Apply 4 pints of this product per acre as a broadcast spray or as a 3/4 percent solution with hand-held equipment.
Treat when plants are actively growing at or beyond the bloom stage of growth. Best results are achieved when application is made
during summer or fall months. Fall treatments must be applied before a killing frost. Repeat treatment may be necessary to control
regrowth from underground parts and seeds.
Maidencane/Paragrass - Apply 6 pints of this product per acre as a broadcast spray or as a 3/4 percent solution with hand-held
equipment. Repeat treatments will be required, especially to vegetation partially submerged in water. Under these conditions, allow for
regrowth to the 7- to 10-leaf stage prior to retreatment.
Milkweed, common - Apply 4-1/2 pints of this product per acre as a broadcast spray or as a 1-1/2 percent solution with hand-held
equipment. Apply when target plants are actively growing and most have reached the late bud-to-flower stage of growth.
Nutsedge: purple, yellow - Apply 4-1/2 pints of this product per acre as a broadcast spray, or as a 3/4 percent solution with hand held
equipment to control existing nutsedge plants and immature nutlets attached to treated plants. Apply when target plants are in flower or
when new nutlets can be found at rhizome tips. Nutlets which have not germinated will not be controlled and may germinate following
treatment. Repeat treatments will be required for long-term control.
Pampasgrass - Apply a 1-1/2 percent solution of this product with hand-held equipment when plants are actively growing. 
Phragmites - For partial control of phragmites in Florida and the counties of other states bordering the Gulf of Mexico, apply 7-1/2 pints
per acre as a broadcast spray or apply a 1-1/2 percent solution with hand-held equipment. In other areas of the U.S., apply 4 to 6 pints
per acre as a broadcast spray or apply a 3/4 percent solution with hand-held equipment for partial control. For best results, treat during
late summer or fall months when plants are actively growing and in full bloom. Due to the dense nature of the vegetation, which may
prevent good spray coverage and uneven stages of growth, repeat treatments may be necessary to maintain control. Visual control
symptoms will be slow to develop.
Quackgrass/Kikuyugrass/Muhly, wirestem - Apply 3 to 4-1/2 pints of this product per acre as a broadcast spray or as a 3/4 percent
solution with hand-held equipment when most quackgrass or wirestem muhly is at least 8 inches in height (3- to 4-leaf stage of growth)
and actively growing. Allow 3 or more days after application before tillage.
Reed, giant/ice plant - For control of giant reed and ice plant, apply a 1-1/2 percent solution of this product with hand-held equipment
when plants are actively growing. For giant reed, best results are obtained when applications are made in late summer to fall. 
Spatterdock - Apply 6 pints of this product per acre as a broadcast spray or as a 3/4 percent solution with hand-held equipment. Apply
when most plants are in full bloom. For best results, apply during the summer or fall months.
Sweet potato, wild - Apply this product as a 1-1/2 percent solution using hand-held equipment. Apply to actively growing weeds that
are at or beyond the bloom stage of growth. Repeat applications will be required. Allow the plant to reach the recommended stage of
growth before retreatment.
Thistle: Canada, artichoke - Apply 3 to 4-1/2 pints of this product per acre as a broadcast spray or as a 1-1/2 percent solution with
hand-held equipment for Canada thistle. To control artichoke thistle, apply a 2 percent solution as a spray to wet application. Apply
when target plants are actively growing and are at or beyond the bud stage of growth.
Torpedograss - Apply 6 to 7-1/2 pints of this product per acre as a broadcast spray or as a 3/4 to 1-1/2 percent solution with hand held
equipment to provide partial control of torpedograss. Use the lower rates under terrestrial conditions, and the higher rates under partially
submerged or a floating mat condition. Repeat treatments will be required to maintain such control.
Tules, common - Apply this product as a 1-1/2 percent solution with hand-held equipment. Apply to actively growing plants at or beyond
the seedhead stage of growth. After application, visual symptoms will be slow to appear and may not occur for 3 or more weeks. 
Waterhyacinth - Apply 5 to 6 pints of this product per acre as a broadcast spray or apply a 3/4 to 1 percent solution with hand-held
equipment. Apply when target plants are actively growing and at or beyond the early bloom stage of growth. After application, visual
symptoms may require 3 or more weeks to appear with complete necrosis and decomposition usually occurring within 60 to 90 days.
Use the higher rates when more rapid visual effects are desired.
Waterlettuce - For control, apply a 3/4 to 1 percent solution using hand-held equipment to actively growing plants. Use higher rates where
infestations are heavy. Best results are obtained from mid-summer through winter applications. Spring applications may require
retreatment. 
Waterprimrose - Apply this product as a 3/4 percent solution using hand-held equipment. Apply to plants that are actively growing at
or beyond the bloom stage of growth, but before fall color changes occur. Thorough coverage is necessary for best control.
Other perennials listed on this label - Apply 4-1/2 to 7-1/2 pints of this product per acre as a broadcast spray or as a 3/4 to 1-1/2 percent
solution with hand-held equipment. Apply when target plants are actively growing and most have reached early head or early bud stage
of growth.
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WOODY BRUSH AND TREES
See individual control instructions for specific woody brush and trees to be controlled in the following table. For partial control of other
woody brush and trees listed in the table, apply 3 to 7.5 pints of this product per acre as a broadcast spray or as a 0.75 to 10 percent
solution with hand-held equipment. 
Apply the specified rate of this product plus 2 or more quarts of a nonionic surfactant per 100 gallons of spray solution when plants are
actively growing and, unless otherwise directed, after full-leaf expansion. Use the higher rate for larger plants and/or dense areas of
growth. On vines, use the higher rate for plants that have reached the woody stage of growth. Best results are obtained when application
is made in late Summer or Fall after fruit formation. 
Applied as a 5 to 8 percent solution as a directed application as described in the “HAND-HELD AND HIGH-VOLUME EQUIPMENT”
section, this product will control or partially control all species listed in this section of the label. Use the higher rate of application for dense
stands and larger woody brush and trees. 
In arid areas, best results are obtained when application is made in the Spring or early Summer when brush species are at high moisture
content and are flowering. Ensure thorough coverage when using hand-held equipment. Symptoms may not appear prior to frost or
senescence with Fall treatment. 
Allow 7 or more days after application before mowing or removal. Repeat treatments may be necessary to control plants regenerating
from underground parts or seed. Some autumn colors on undesirable deciduous species are acceptable provided no major leaf drop has
occurred. Reduced performance may result if Fall treatments are made following a frost.
Application Rates1

1 Where repeat applications are necessary do not exceed 8.0 quarts per acre per year.
2 For low volume directed spray applications, coverage should be uniform with at least 50 percent of the foliage contacted. For best

results, coverage of the top one-half of the plant is important.
NOTE: If brush has been mowed or tilled or trees have been cut, do not treat until regrowth has reached the recommended stage of
growth. 
When applied as specified under the conditions described, this product plus surfactant CONTROLS or PARTIALLY CONTROLS the
following woody brush plants and trees:

(continued)

METHOD OF APPLICATION APPLICATION RATE SPRAY VOLUME
(Gallons/Acre)

Broadcast
Aerial

Ground
1.5 to 7.5 qts./ acre
1.5 to 7.5 qts./ acre

5 to 30
10 to 60

Spray-to-Wet
Handgun, Backpack, Mistblower 0.75% to 2.0% by volume Spray-to-Wet

Low Volume Directed Spray2

Handgun, Backpack, Mistblower 5.0% to 10.0% by volume Partial Coverage

Alder
Alnus spp.

Ash*
Fraxinus spp.

Aspen, quaking
Populus tremuloides

Bearclover, Bearmat
Chamaebatia foliolosa

Birch
Betula spp.

Blackberry
Rubus spp.

Broom:
French

Cytisus monspessulanus
Scotch

Cytisus scoparius
Buckwheat, California*

Eriogonum fasciculatum
Cascara*

Rhamnus purshiana

Catsclaw*
Acacia greggi

Ceanothus
Ceanothus spp.

Chamise
Adenostoma fasciculatum

Cherry:
Bitter

Prunus emarginata
Black

Prunus serotina
Pin

Prunus pensylvanica
Coyote brush

Bacharis consanguinea
Creeper, Virginia*

Parthenocissus quinquefolia
Dewberry

Rubus trivialis
Dogwood

Cornus spp.

Elderberry
Sambucus spp.

Elm*
Ulmus spp.

Eucalyptus, bluegum
Eucalyptus globules

Hasardia*
Haplopappus squamosus

Hawthorn
Crataegus spp.

Hazel
Corylus spp.

Hickory
Carya spp.

Holly, Florida; Brazilian Peppertree
Schinus terebinthifolius

Honeysuckle
Lonicera spp.

Hornbeam, American
Carpinus caroliniana
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*Partial control
**See below for control or partial control instruction.
See the “DIRECTIONS FOR USE” and “MIXING AND APPLICATION INSTRUCTIONS” sections in this label for labeled use and specific
application instructions.
Apply the product as follows to control or partially control the following woody brush and trees. 
Alder/Blackberry/Dewberry/Honeysuckle/Oak, Post/Raspberry - For control, apply 4-1/2 to 6 pints per acre as a broadcast spray or
as a 3/4 to 1-1/4 percent solution with hand-held equipment.
Aspen, Quaking/Hawthorn/Trumpetcreeper - For control, apply 3 to 4-1/4 pints of this product per acre as a broadcast spray or as a
3/4 to 1-1/4 percent solution with hand-held equipment.
Birch/Elderberry/Hazel/Salmonberry/Thimbleberry - For control, apply 3 pints per acre of this product as a broadcast spray or as a
3/4 percent solution with hand-held equipment.
Broom: French, Scotch - For control, apply a 1-1/4 to 1-1/2 percent solution with hand-held equipment.
Buckwheat, California/Hasardia/Monkey Flower/Tobacco, Tree - For partial control of these species apply a 3/4 to 1-1/2 percent
solution of this product as a foliar spray with hand-held equipment. Thorough coverage of foliage is necessary for best results. 
Catsclaw - For partial control, apply a 1-1/4 to 1-1/2 percent solution with hand-held equipment when at least 50 percent of the new
leaves are fully developed.
Cherry: Bitter, Black, Pin/Oak, Southern Red/Sweet Gum/Prunus - For control, apply 3 to 7-1/2 pints of this product per acre as a
broadcast spray or as a 1 to 1-1/2 percent solution with hand-held equipment.
Coyote brush - For control, apply a 1-1/4 to 1-1/2 percent solution with hand-held equipment when at least 50 percent of the new
leaves are fully developed.
Dogwood/Hickory/Salt cedar - For partial control, apply a 1 to 2 percent solution of this product with hand-held equipment or 6 to
7-1/2 pints per acre as a broadcast spray.
Eucalyptus, bluegum - For control of eucalyptus resprouts, apply a 1-1/2 percent solution of this product with hand-held equipment when
resprouts are 6- to 12-feet tall. Ensure complete coverage. Apply when plants are actively growing. Avoid application to drought-stressed
plants.
Holly, Florida/Waxmyrtle, southern - For partial control, apply this product as a 1-1/2 percent solution with hand-held equipment. 
Kudzu - For control, apply 6 pints of this product per acre as a broadcast spray or as a 1-1/2 percent solution with hand-held equipment.
Repeat applications will be required to maintain control.

Kudzu
Pueraria lobata

Locust, black*
Robinia pseudoacacia

Manzanita
Arctostaphylos spp.

Maple:
Red**

Acer rubrum
Sugar

Acer saccharum
Vine*

Acer circinatum
Monkey Flower*

Mimulus guttatus
Oak:

Black*
Quercus velutina

Northern pine
Quercus palustris

Post
Quercus stellata

Red
Quercus rubra

Southern red
Quercus falcata

White*
Quercus alba

Persimmon*
Diospyros spp.

Poison Ivy
Rhus radicans

Poison Oak
Rhus toxicodendron

Poplar, yellow*
Liriodendron tulipifera

Prunus
Prunus spp.

Raspberry
Rubus spp.

Redbud, eastern
Cercis canadensis

Rose, multiflora
Rosa multiflora

Russian-olive
Elaeagnus angustifolia

Sage: black, white
Salvia spp.

Sagebrush, California
Artemisia californica

Salmonberry
Rubus spectabilis

Salt cedar*
Tamarix spp.

Saltbush, Sea myrtle
Baccharis halimifolia

Sassafras
Sassafras aibidum

Sourwood*
Oxydendrum arboreum

Sumac:
Poison*

Rhus vernix
Smooth*

Rhus glabra
Winged*

Phus copallina
Sweet gum

Liquidambar styraciflua
Swordfern*
Polystichum munitum

Tallowtree, Chinese
Sapium sebiferum

Thimbleberry
Rubus parviflorus

Tobacco, tree*
Nicotiana glauca

Trumpetcreeper
Campsis radicans

Waxmyrtle, southern*
Myrica cerifera

Willow
Salix spp.
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Maple, Red - For control, apply as a 3/4 to 1-1/4 percent solution with hand-held equipment when leaves are fully developed. For partial
control, apply 2 to 7-1/2 pints of this product per acre as a broadcast spray.
Maple, Sugar/Oak: Northern Pine, Red - For control, apply as a 3/4 to 1-1/4 percent solution with hand-held equipment when at least
50 percent of the new leaves are fully developed.
Poison Ivy/Poison Oak - For control, apply 6 to 7-1/2 pints of this product per acre as a broadcast spray or as a 1-1/2 percent solution
with hand-held equipment. Repeat applications may be required to maintain control. Fall treatments must be applied before leaves lose
green color.
Rose, multiflora - For control, apply 3 pints of this product per acre as a broadcast spray or as a 3/4 to 1-1/2 percent solution with hand -
held equipment. Treatments should be made prior to leaf deterioration by leaf-feeding insects.
Sage, black/Sagebrush, California/Chamise/Tallowtree, Chinese - For control of these species, apply a 3/4 percent solution with
hand-held equipment. Thorough coverage of foliage is necessary for best results.
Saltbush, Sea myrtle - For control, apply this product as a 1 percent solution with hand-held equipment.
Willow - For control, apply 4-1/2 pints of this product per acre as a broadcast spray or as a 3/4 percent solution with hand-held equipment.
Other woody brush and trees listed in this label - For partial control, apply 3 to 7-1/2 pints of this product per acre as a broadcast
spray or as a 3/4 to 1-1/2 percent solution with hand-held equipment.

NON-CROP USES
See “PRODUCT INFORMATION” and “MIXING AND APPLICATION INSTRUCTIONS” sections of this label for essential product
performance information and the following “NON-CROP” sections for specific uses.
EXTREME CARE MUST BE EXERCISED TO AVOID CONTACT OR SPRAY WITH FOLIAGE, GREEN STEMS, EXPOSED NON-WOODY
ROOTS OR FRUIT OF CROPS, DESIRABLE TURFGRASSES, TREES, SHRUBS OR OTHER DESIRABLE VEGETATION SINCE SEVERE
DAMAGE OR DESTRUCTION MAY RESULT.
Repeat treatments may be necessary to control weeds regenerating from underground parts or seeds. Where repeat applications are
necessary, do not exceed 8 quarts of this product per acre per year. 
This product does not provide residual weed control. For subsequent weed control, follow a label-approved herbicide program. 
Read and carefully observe the cautionary statements and all other information appearing on the labels of all herbicides used. 

INDUSTRIAL, RECREATIONAL AND PUBLIC AREAS
When applied as directed for “NON-CROP USES”, under conditions described, this product may be used to control the listed weeds.
Non-Crop Sites - This product may be used to control the listed weeds in terrestrial noncrop sites and/or in aquatic sites within these
areas:
airfields; airports; alleys, lanes, trails & access roads; around commercial or industrial structures or outbuildings; around farm and ranch
structures and outbuildings; around ornamental gardens; around ornamental trees & shrubs; bare ground; beaches; campgrounds;
construction sites; ditch banks; drive-in theaters; driveways & ramps; dry ditches & canals; fences & fencerows; firebreaks; golf courses:
gravel yards; habitat restoration & management areas; highways & roadsides (including aprons, medians, guardrails & right of ways);
industrial plant sites; industrial areas; lumber yards; mulched areas; natural areas; paths and trails; parking areas; parks; paved areas;
petroleum & other tank farms; pumping installations; pipeline, power, telephone & utility rights-of-way; power stations; preplant to turf &
ornamental plants; railroad rights-of way; recreation areas; refineries; resorts; schools; sidewalks; sports areas; storage areas; substations;
tennis courts; uncropped farmstead areas; uncultivated non-agricultural areas; vacant lots; walkways;  wastelands; & wildlife habitat
areas
When applied as directed for “NON-CROP USES”, under conditions described, this product may be used to control the listed weeds in
terrestrial non-crop sites within these areas: Habitat Restoration & Management Area, Pipeline, Power, Telephone & Utility Rights-of-
Way and Pumping Installations. 
This product is a non-selective herbicide that is diluted and applied to the foliage of actively growing weeds as a spot or broadcast
application. It is absorbed by the leaves and moves throughout the stem and roots to control the entire plant. Visible symptoms may
require a week or more to appear, with burndown usually occurring in 2 to 4 weeks. Symptoms are a gradual wilting and yellowing of the
sprayed plant followed by deterioration of both shoots and roots. This product has no herbicide activity in the soil and will not wash or
leach to affect nearby vegetation. Any ornamental species may be planted in treated areas 7 days or more after application. For most
effective results, delay mowing, clipping, planting or sodding of treated areas for at least 7 days after application. This allows time for
this product to move within the plant. 
For specific rates of application and instructions for control of particular annual weeds, perennial weeds, woody brush and trees, seethe
“WEEDS CONTROLLED” section of this label. These applications may be made to large affected areas or as spot treatments. For general
use in small areas, see alternative instructions below under “Small Area Treatment With Hand-held Sprayers”. 
Unless the “Agriculture Use Requirements” on this label are observed, the following restrictions apply: 
Not for use on plants being grown for sale or other commercial use, or for commercial seed production, or for research purposes. For
use on plants intended for aesthetic purposes or climactic modification and being grown in ornamental gardens or parks, or on golf
courses or lawns and grounds. 
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AVOID SPRAY DRIFT CONTACT WITH DESIRABLE LAWN GRASSES, FLOWERS, VEGETABLES, SHRUBS OR TREES. DO NOT
CONTACT GREEN BARK OF TREES OR SHRUBS. IF DESIRABLE VEGETATION IS CONTACTED, WASH IMMEDIATELY WITH WATER. 
Depending on the type of non-crop application, this product may be applied with boom equipment, high-volume spray equipment and
hand-held sprayers as described in the respective portions of the “APPLICATION EQUIPMENT and TECHNIQUES” section of the label.
Additionally, the product may be applied with recirculating sprayers, shielded applicators, or wiper applicators in any non-crop site
specified on this label. See the “Selective Equipment” part of “APPLICATION EQUIPMENT AND TECHNIQUES” section of this label for
information on proper use and calibration of this equipment. 
Small Area Treatment With Hand-held Sprayers 
Add 2.25 to 4.5 fluid ounces of this product plus 0.5 to 1 fluid ounce of nonionic surfactant to 1 gallon of clean water. Use the low rate
for many grasses and annual weeds. Use the higher specified rate for control of perennials and brush. Use pump-up sprayer, backpack
sprayer or other sprayer suitable for small areas. Adjust equipment to deliver a coarse spray pattern. USE OF HOSE-END SPRAYERS
OR SPRINKLER-TYPE DEVICES MAY NOT BE USED.

TANK MIXTURES FOR NON-CROP SITES
When applied as a tank mixture, this product provides control of the emerged annual weeds and partial control of the emerged perennial
weeds listed in this label. When applied as a tank mixture, the following residual herbicides will provide preemergence control of the weeds
listed in the individual product labels. 

This product PLUS Diuron
This product PLUS Krovar® I

This product PLUS Princep®, Caliber®90, Simazine 4L, 80W or 90DF
This product PLUS Surflan®75W, Surflan AS

This product PLUS Ronstar®50WP
This product PLUS Spyder or Spyder Extra 

This product PLUS ProClipse
This product PLUS Polaris AC Complete

When tank mixing with residual herbicides, add an nonionic surfactant at 0.5 to 1 percent by volume of spray solution. See the
“APPLICATION EQUIPMENT AND TECHNIQUES” section of this label before preparing these tank mixtures. 

Read and carefully observe the label claims, precautionary statements, specified use rate and all other information on the labels of all
products used in these tank mixtures. 
Use according to the most restrictive label directions for each product in the mixture. 

CONTROL OF EMERGED WEEDS

Note: For backpack sprayer and handgun applications, see the “HAND-HELD AND HIGH VOLUME EQUIPMENT” section for specified
rates.
Annual Weeds
Apply 1.5 pints per acre of this product in these tank mixtures when weeds are less than 6 inches tall and 2.25 pints per acre when
weeds are more than 6 inches tall.
Perennial Weeds
For partial control of perennial weeds using these tank mixtures, apply 1.5 to 7.5 pints per acre of this product. Follow there
commendations in the “WEEDS CONTROLLED” section of this label for stage of growth and rate of application for specific perennial
weeds.

PREEMERGENCE WEED CONTROL

For preemergence weed control, refer to the individual product labels for specific non-crop sites, rates, carrier volumes and precautionary
statements. 
Mix only the quantity of spray solution which can be used during the same day. Do not allow these tank mixtures to stand overnight as
this may result in reduced weed control. 

BROADCAST APPLICATION FOR WEED CONTROL IN CHRISTMAS TREE PLANTATIONS
NOTE: IF THIS PRODUCT IS IMPROPERLY APPLIED, IT HAS THE POTENTIAL TO CAUSE SEVERE INJURY TO CHRISTMAS TREES.
FOLLOW ALL LABELED DIRECTIONS. 
This product may be applied as a broadcast spray over established Christmas trees. To prevent drift onto nearby desirable crops or
vegetation, ensure that adequate buffers are maintained. 
The following Christmas tree species are approved for this application:
• Douglas Fir (Pseudotsuga menziesii)
• Fir species (Abies spp.)
• Spruce species (Picea spp.)
Do not apply this product until trees have completed at least a full growing season since planting or transplanting. Do not apply within
1 full year prior to tree harvest.
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In the fall, applications may only be made after the formation of final conifer resting buds. Final resting buds must be in the dormant stage
and fully hardened. If applications are made at any other time, unacceptable Christmas tree injury may occur.
Avoid spray pattern overlap, as injury may result. 
Apply 24 fluid ounces of this product per acre in 5 to 30 gallons of water per acre.
NOTE: ADDING SURFACTANTS, ADDITIVES CONTAINING SURFACTANTS, OR ANY OTHER ADDITIVES TO THIS PRODUCT MAY
RESULT IN SEVERE CHRISTMAS TREE INJURY.
In some areas, this product may be used at rates from 24 to 48 fluid ounces per acre. Consult your local Nufarm representative for
specific instructions if you require rates that exceed 24 fluid ounces per acre.
Do not use drift control additives as they may increase Christmas tree injury. Do not use other herbicides in a tank mix with this product
as Christmas trees could be severely injured.

SILVICULTURAL SITES AND RIGHTS-OF-WAY
NOTE: DO NOT USE AS AN OVER-THE-TOP BROADCAST SPRAY IN SILVICULTURAL NURSERIES. 
When applied as directed for “NON-CROP USES” under conditions described this product controls undesirable vegetation listed on this
label. This product also suppresses or controls undesirable vegetation listed on this label when applied at specified rates for release of
established coniferous species listed on this label. 
For specific rates of application and instructions for control of various brush, annual and perennial weeds, see the “WEEDS
CONTROLLED” section of this label.  For specific rates of application for release of listed coniferous species, see the “CONIFER
RELEASE” part of this section of the label. 
Where repeat applications are necessary, do not exceed 8 quarts of this product per acre per year. 
Aerial Application 
This product may be applied using aerial spray equipment for silvicultural site preparation, conifer release and rights-of-way treatments.
See the “APPLICATION EQUIPMENT and TECHNIQUES” part of the “MIXING AND APPLICATION INSTRUCTIONS APPLICATION
EQUIPMENT AND TECHNIQUES” section of this label for information on how to apply this product by air. 
DO NOT APPLY THIS PRODUCT BY AIR TO RIGHTS-OF-WAY SITES IN THE STATE OF CALIFORNIA. 

SITE PREPARATION
Following preplant applications of this product, any silvicultural species may be planted.

POST DIRECTED SPRAY
In established silvicultural sites, use as a spray on the foliage of undesirable vegetation. Care must be exercised to avoid contact of
spray, drift or mist with foliage or green bark of desirable species.

CONIFER RELEASE
For release, apply at the end of the first growing season, except in California. Vegetation of target weeds or trees should not be disturbed
prior to treatment or until visual symptoms appear after treatment. Symptoms of treatment are slow to appear, especially in woody
species treated in late Fall. Injury may occur to conifers treated for release, especially where spray patterns overlap or the higher
rates are applied or when applications are made during periods of active conifer growth.
Applications must be made after formation of final conifer resting buds in the fall or prior to initial bud swelling in spring. Some autumn
colors on undesirable deciduous species are acceptable provided no major leaf drop has occurred. Use the following rates for conifer
release to control or partially control the weeds listed in the “WEEDS CONTROLLED” section of this label. 
For release of the following conifer species:

*Includes all species except eastern white pine, loblolly pine or slash pine. 
Apply 2.25 to 3 pints of this product per acre except in Washington and Oregon, west of the crest of the Cascade Mountains. For Spring
treatments west of the crest of the Cascade Mountains, apply 1 quart of this product per acre before conifer bud swell for control of annual
weeds. For Fall treatments in Washington and Oregon, west of the crest of the Cascade Mountains, apply 1.5 to 2.25 pints of this product
per acre before any major leaf drop of deciduous species. Add 10 fluid ounces nonionic surfactant per 2 pints of this product. In Maine,
up to 4.5 pints per acre may be used for the control of difficult weeds. 
Note for Douglas fir release: Ensure that surfactant has been adequately tested for Douglas fir safety and follow manufacturer’s
specifications for rate of application. 
For release of Western hemlock, apply 1 quart of this product per acre. 
For release of the following conifer species: 

Douglas Fir
Pseudotsuga menziesii

Fir
Abies spp.

Hemlock
Tsuga spp.

Pines*
Pinus spp.

Spruce
Picea spp.

Loblolly Pine
Pinus taeda 

Eastern white pine
Pinus strobus

Slash pine
Pinus elliottii
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Late Season Application - Apply 2-1/4 to 3 pints of this product in a minimum of 5 gallons of spray solution per acre during early
autumn.  Nufarm does not recommend the use of a crop oil concentrate or MSO (methylated seed oil) based surfactant for use in southern
conifer species release with this product. The addition of a tested and approved southern conifer release surfactant is recommended.
Applications made prior to September 1 or when conditions are conducive to rapid growth of conifers will create the potential for increased
injury in the form of tip and/or needle burn. Injury may decrease with later applications. Some autumn colors are acceptable at time of
application. Apply prior to frost or leaf drop of undesirable plants. 
Applications made according to label directions will release loblolly pine, eastern white pine and slash pine by reducing
competition from the following species:

Apply only to those sites where woody brush and trees listed in this label constitute the majority of the undesirable species.

THIS PRODUCT PLUS SPYDER TANK MIXTURES FOR CONIFER RELEASE 
FROM HERBACEOUS WEEDS

To release Loblolly pines, Slash, Red pine and Virginia pine from herbaceous weeds, tank mixtures of this product with Spyder will provide
control of annual weeds listed in the “WEEDS CONTROLLED” section of this and the Spyder label, and partial control of the perennial
weeds listed below .
Apply 12 to 18 fluid ounces of this product plus 2 to 4 fluid ounces of Spyder in 10 to 30 gallons of spray solution per acre. Nufarm does
not recommend the use of a crop oil concentrate or MSO (methylated seed oil) based surfactant for use in southern conifer species
release with this product. The addition of a tested and approved southern conifer release surfactant is recommended. Make application
to actively growing weeds as a broadcast spray over the top of the young Loblolly pine, Red pine, Slash pine and Virginia pine. 
This tank mixture may be applied using aerial equipment. When applying by air, use the specified rate in 5 to 15 gallons of spray solution
per acre. This product plus Spyder tank mixtures may not be applied by air in California.
For control of annual weeds below 12 inches in height (or runner length on annual vines), use the lower rates of both products. 
Use the higher rates of both products when annual weeds are in more advanced stages of growth and approaching flower or seed
formation.
Use the higher rates of both products for partial control of the following perennial weeds. Use the lower rates for suppression
of growth.

*Control at the higher rates
**Suppression at the higher rates only.
Pine damage may occur or can be accentuated if treatment takes place when young trees are under stress from drought, flood water,
insects or disease, or are in an active growth stage.
Read and observe the cautionary statements and all other information appearing on the labels of all herbicides used.
Note To User: This product must not be used in areas where adverse impact on federally designated endangered/threatened plant or
aquatic species is likely. Prior to making applications, the user of this product must determine that no such species are located in or
immediately adjacent to the area to be treated. 

WIPER APPLICATIONS
For wick or wiper applications, mix 1 gallon of this product with 2 gallons of clean water to make a 33 percent solution. Addition of a
nonionic surfactant at a rate of 10 percent by volume of total herbicide solution is recommended. 
Wiper applications can be used to control or suppress annual and perennial weeds listed on this label. In heavy weed stands, a double
application in opposite directions may improve results. See the “WEEDS CONTROLLED” section in this label for specified timing, growth
stage and other instructions for achieving optimum results. 

Ash
Fraxinus spp.

Cherry, Black
Prunus serotina

Cherry, Pin
Prunus pensylvanica

Elm
Ulmus spp.

Hawthorn
Crataegus spp.

Locust, Black
Robinia pseudoacacia

Maple, Red
Acer rubra

Oak, Black
Quercus velutina

Oak, Post
Quercus stellata

Oak, Southern Red
Quercus falcata

Oak, White
Quercus alba

Persimmon
Diospyros spp.

Poplar, yellow
Liriodendron tulipfera

Sassafras 
Sassafras aibidum

Sourwood
Oxydendrum arboreum

Sumac, Poison
Rhus vernix

Sumac, Smooth
Rhus glabra

Sumac, Winged
Rhus copallina

Sweetgum
Liquidambar styraciflua

Bahiagrass
Paspalum notatum

Broomsedge
Andropogon virginicus

Dock, curly
Rumex crispus

Dogfennel
Eupatorium capilliflorium

Fescues, tall
Festuca arundinacea

Johnsongrass*
Sorghum halepense

Poorjoe*
Diodia teres

Trumpetcreeper**
Campsis radicans

Vaseygrass
Paspalum urvillei

Vervain, blue
Verbena hastata
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CUT STUMP APPLICATION
Woody vegetation may be controlled by treating freshly cut stumps of trees and resprouts with this product. Apply this product using
suitable equipment to ensure coverage of the entire cambium. Cut vegetation close to the soil surface. Apply a 50 to 100 percent
solution of this product to the freshly-cut surface immediately after cutting. Delay in application may result in reduced performance.
For best results, applications should be made during periods of active growth and full leaf expansion.
When used according to directions for cut stump application, this product will control, partially control or suppress many types
of woody brush and tree species, some of which are listed below:

INJECTION AND FRILL APPLICATIONS
Woody vegetation may be controlled by injection or frill application of this product. Apply this product using suitable equipment which must
penetrate into the living tissue. Apply the equivalent of 1 ml of this product per each 2 to 3 inches of trunk diameter (DBH). This is best
achieved by applying a 25 to 100 percent concentration of this product either to a continuous frill around the tree or as cuts evenly spaced
around the tree below all branches. As tree diameter increases in size, better results are achieved by applying diluted material to a
continuous frill or more closely spaced cuttings. Avoid application techniques that allow runoff to occur from frill or cut areas in species
that exude sap freely after frills or cutting. In species such as these, make frill or cut at an oblique angle so as to produce a cupping effect
and use undiluted material. For best results, applications should be made during periods of active growth and after full leaf expansion.

WETLAND SITES
This product may be used in and around water (aquatic areas) and wetlands found in forestry and in power, telephone and pipeline rights-
of-way sites  including where these sites are adjacent to or surrounding domestic water supply reservoirs, supply streams, lakes and
ponds. Read and observe the following before making applications in and around water. 
Consult local public water control authorities before applying this product in and around public water. Permits may be required to treat
in such areas. 
There is no restriction on the use of treated water for irrigation, recreation or domestic purposes. 
Note: Do not apply this product directly to water within 0.5 mile upstream of an active potable water intake in flowing water (i.e., river,
stream, etc.) or within 0.5 mile of an active potable water intake in a standing body of water such as a lake, pond or reservoir.  To make
aquatic applications around and within 0.5 mile of active potable water intakes, the water intake must be turned off for a minimum period
of 48 hours after application. These aquatic applications may be made ONLY in those cases where there are alternative water sources
or holding ponds which would permit the turning off of an active potable water intake for a minimum period of 48 hours after the
application. This restriction does not apply to intermittent inadvertent overspray of water in terrestrial use sites.
Do not spray open bodies of water where woody brush, trees and herbaceous weeds do not exist. The maximum application rate of
3.75 quarts per acre must not be exceeded in a single over-water broadcast application except as follows, where any specified rate
may be applied:
• Stream crossings in utility right-of-way.
• Where applications will result in less than 20 percent of the total water area being treated.

WILDLIFE HABITAT RESTORATION AND MANAGEMENT AREAS
This product is for the restoration and/or maintenance of native habitat and in wildlife management areas. 
Habitat Restoration and Maintenance 
When applied as directed, exotic and other undesirable vegetation may be controlled in habitat management areas. Applications may
be made to allow recovery of native plant species, to open up water to attract waterfowl, and for similar broad-spectrum vegetation
control requirements in habitat management areas. Spot treatments may be made to selectively remove unwanted plants for habitat
enhancement. For spot treatments, care should be exercised to keep spray off of desirable plants.
Wildlife Food Plots
This product may be used as site preparation treatment prior to planting wildlife food plots. Apply as directed to control vegetation in the
plot area. Any wildlife food species may be planted after applying this product, or native species may be allowed to re-infest the area. If
tillage is needed to prepare a seedbed, wait 7 days after applying this product before tilling to allow for maximum effectiveness.

Alder
Alnus spp.

Coyote Brush
Baccharis consanguinea

Dogwood
Cornus spp.

Eucalyptus
Eucalyptus spp.

Hickory
Carya spp.

Madrone
Arbutus menziestii

Maple
Acer spp.

Oak
Quercus spp.

Poplar
Populus spp.

Reed, Giant
Arundo donax

Salt cedar
Tamarix spp.

Sweet gum
Liquidambar styraciflua

Sycamore
Platanus occidentalis

Tan Oak
Lithocarpus densiflorus

Willow
Salix spp.

Control Suppression

Oak Quercus spp.
Poplar Populus spp.
Sweetgum Liquidambar styraciflua
Sycamore Platanus occidentalis

Black Gum Nyssa sylvatica
Dogwood Cornus spp.
Hickory Carya spp.
Maple, Red Acer rubrum
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WIPER APPLICATIONS
For wick or wiper applications, mix 1 gallon of this product with 2 gallons of clean water to make a 33 percent solution. Addition of a
nonionic surfactant at a rate of 10 percent by volume of total herbicide solution is recommended. 
Wiper applications can be used to control or suppress annual and perennial weeds listed on this label. In heavy weed stands, a double
application in opposite directions may improve results. See the “WEEDS CONTROLLED” section in this label for specified timing, growth
stage and other instructions for achieving optimum results. 

CUT STUMP APPLICATION
Woody vegetation may be controlled by treating freshly cut stumps of trees and resprouts with this product. Apply this product using
suitable equipment to ensure coverage of the entire cambium. Cut vegetation close to the soil surface. Apply a 50 to 100 percent
solution of this product to the freshly-cut surface immediately after cutting. Delay in application may result in reduced performance.
For best results, applications should be made during periods of active growth and full leaf expansion.
When used according to directions for cut stump application, this product will control, partially control or suppress many types
of woody brush and tree species, some of which are listed below:

INJECTION AND FRILL APPLICATIONS
Woody vegetation may be controlled by injection or frill application of this product. Apply this product using suitable equipment which
must penetrate into living tissue. Apply the equivalent of 1 ml of this product per 2 to 3 inches of trunk diameter. This is best achieved
by applying 25 to 100 percent concentration of this product either to a continuous frill around the tree or as cuts evenly spaced around
the tree below all branches. As tree diameter increases in size, better results are achieved by applying dilute material to a continuous frill
or more closely spaced cuttings. Avoid application techniques that allow runoff to occur from frill or cut areas in species that exude sap
freely after frills or cutting. In species such as these, make frill or cut at an oblique angle so as to produce a cupping effect and use
undiluted material. For best results, applications should be made during periods of active growth and full leaf expansion.

*This product is not approved for this use on this species in the state of California.
INJECTION METHOD FOR CONTROL OF JAPANESE KNOTWEED (Polygonum cuspidatum)

& GIANT KNOTWEED (Polygonum polystachyum)
DIRECTIONS FOR USE
It is a violation of Federal law to use this product in any manner inconsistent with its labeling.
This label must be in the possession of the user at the time of application.
All applicable directions and precautions in the AquaNeat Herbicide label booklet must be followed.
See the ‘’PRODUCT INFORMATION’’ and ‘’MIXING AND APPLICATION INSTRUCTIONS” sections of this product’s label booklet for
essential product performance information.
This product may be used for control of Japanese knotweed and giant knotweed using individual stem treatment. Individual knotweed
stems may be treated by injecting up to 5 ml of undiluted this product directly into the hollow stem just below a node. A hole suitable for
injecting the herbicide should be made through both sides of the stem using an awl or other convenient pointed tool about 6 inches above
the ground, just below a node. (Nodes are circular thickenings or scars surrounding the stem where leaves are or were previously
attached.) The herbicide is then injected into this hole. Each stem of the knotweed plant must be treated.
This product can be injected using any injection device capable of delivering a 5 ml dose. For convenience and accuracy, a hand-operated
injection device designed to deliver repeated pre-measured doses from a supply reservoir is recommended. 
Commercially available dose measuring equipment may be adapted for this purpose. Calibrate the devise to deliver a dose of 5 ml per injection
cycle. A sharpened hollow probe for puncturing the stem and delivery of the herbicide can also be integrated into the delivery system.
Restriction: Do not apply more than 7.5 quarts of this product per acre. At 5 ml per stem, 7.5 quarts is sufficient to treat a maximum of
1,420 stems per acre.

Alder
Alnus spp.

Coyote Brush
Baccharis consanguinea

Dogwood
Cornus spp.

Eucalyptus
Eucalyptus spp.

Hickory
Carya spp.

Madrone
Arbutus menziestii

Maple
Acer spp.

Oak
Quercus spp.

Poplar

Populus spp.
Reed, Giant

Arundo donax
Salt cedar

Tamarix spp.

Sweet gum
Liquidambar styraciflua

Sycamore
Platanus occidentalis

Tan Oak
Lithocarpus densiflorus 

Control Suppression

Oak Quercus spp.
Poplar Populus spp.
Sweetgum Liquidambar styraciflua
Sycamore Platanus occidentalis

Black Gum* Nyssa sylvatica
Dogwood Cornus spp.
Hickory Carya spp.
Maple, Red Acer rubrum
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RELEASE OF BERMUDAGRASS OR BAHIAGRASS ON NONCROP SITES
RELEASE OF DORMANT BERMUDAGRASS AND BAHIAGRASS

When applied as directed, this product will provide control or suppression of many winter annual weeds and tall fescue for effective
release of dormant bermudagrass or bahiagrass. Make applications to dormant bermudagrass or bahiagrass.
For best results on winter annuals, treat when weeds are in an early growth stage (below 6 inches in height) after most have germinated.
For best results on tall fescue, treat when fescue is in or beyond the 4- to 6-leaf stage.
WEEDS CONTROLLED
Rate for control or suppression of winter annuals and tall fescue are listed below.
Apply the specified rates of this product in 10 to 25 gallons of water per acre, plus 2 quarts nonionic surfactant per 100 gallons of total
spray volume.

WEEDS CONTROLLED OR SUPPRESSED*
NOTE:   C = Control

S = Suppression
AQUANEAT AQUATIC HERBICIDE (FLUID OZ/ACRE)

WEED SPECIES 6 9 12 18 24 48
Barley, little S C C C C C

Hordeum pusillum
Bedstraw, catchweed S C C C C C

Galium aparine
Bluegrass, annual S C C C C C

Poa annual
Chervil S C C C C C

Chaerophyllum tainturieri
Chickweed, common S C C C C C

Stellaria media
Clover, crimson . S S C C C

Trifolium incarnatum
Clover, large hop . S S C C C

Trifolium campestre
Speedwell, corn S C C C C C

Veronica arvensis
Fescue, tall . . . . S S

Festuca arundinacea
Geranium, Carolina . . S S C C

Geranium carolinianum
Henbit . S C C C C

Lamium amplexicaule
Ryegrass, Italian . . S C C C

Lolium multiflorum
Vetch, common . . S C C C

Vicia sativa
*These rates apply only to sites where an established competitive turf is present.

RELEASE OF ACTIVELY GROWING BERMUDAGRASS
NOTE: USE ONLY ON SITES WHERE BAHIAGRASS OR BERMUDAGRASS ARE DESIRED FOR GROUND COVER AND SOME
TEMPORARY INJURY OR YELLOWING OF THE GRASSES CAN BE TOLERATED. 
When applied as directed, this product will aid in the release of bermudagrass by providing control of annual species listed in the “WEEDS
CONTROLLED” section in this label, and suppression or partial control of certain perennial weeds.
For control or suppression of those annual species listed in this label, use 3/4 to 2-1/4 pints of this product as a broadcast spray in 10
to 25 gallons of spray solution per acre, plus 2 quarts of a nonionic surfactant per 100 gallons of total spray volume. Use the lower rate
when treating annual weeds below 6 inches in height (or length of runner in annual vines). Use the higher rate as size of plants increases
or as they approach flower or seedhead formation.
Use the higher rate for partial control or longer-term suppression of the following perennial species. Use lower rates for shorter-term
suppression of growth.

Bahiagrass Johnsongrass**
Dallisgrass Trumpetcreeper*
Fescue (tall) Vaseygrass

*Suppression at the higher rate only.
**Johnsongrass is controlled at the higher rate.
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Use only on well-established bermudagrass. Bermudagrass injury may result from the treatment but regrowth will occur under moist
conditions. Repeat applications in the same season are not recommended, since severe injury may result.

BAHIAGRASS SEEDHEAD AND VEGETATIVE SUPPRESSION
When applied as directed in the “NONCROP SITES” section in this lave, this product will provide significant inhibition of seedhead
emergence and will suppress vegetative growth for a period of approximately 45 days with single applications and approximately 120
days with sequential applications.
Apply this product 1 to 2 weeks after full green-up of bahiagrass or after the bahiagrass has been mowed to a uniform height of 3 to 4
inches. Applications must be made prior to seedhead emergence. Apply 5 fluid ounces per acre of this product, plus 2 quarts of an
approved nonionic surfactant per 100 gallons of total spray volume in 10 to 25 gallons of water per acre.
Sequential applications of this product plus nonionic surfactant may be made at approximately 45-day intervals to extend the period of
seedhead and vegetative growth suppression. For continued vegetative growth suppression, sequential applications must be made prior
to seedhead emergence.
Apply no more than 2 sequential applications per year. As a first sequential application, apply 3 fluid ounces of this product per acre plus
nonionic surfactant. A second sequential application of 2 to 3 fluid ounces per acre plus nonionic surfactant may be made approximately
45 days after the last application.

ANNUAL GRASS GROWTH SUPPRESSION
For growth suppression of some annual grasses, such as annual ryegrass, wild barley and wild oats growing in coarse turf on roadsides
or other industrial areas, apply 3 to 4 ounces of this product in 10 to 40 gallons of spray solution per acre. Mix 2 quarts of a nonionic
surfactant per 100 gallons of spray solution. Applications should be made when annual grasses are actively growing and before the
seedheads are in the boot stage of development. Treatments made after seedhead emergence may cause injury to the desired grasses.

AQUATIC SITES
When applied as directed and under the conditions described in the “WEEDS CONTROLLED” section in this label, this product will
control or partially control the labeled weeds growing in aquatic sites.
Aquatic Sites - This product may be applied to emerged weeds in all bodies of fresh and brackish water which may be flowing, non-
flowing or transient. This includes lakes, rivers, streams, ponds, estuaries, rice levees, seeps, irrigation and drainage ditches, canals,
reservoirs, wastewater treatment facilities, wildlife habitat restoration and management areas, and similar sites.
If aquatic sites are present in the noncrop area and are part of the intended treatment, read and observe the following directions: 
This product does not control plants which are completely submerged or have a majority of their foliage under water. 
There is no restriction on the use of treated water for irrigation, recreation or domestic purposes.
Consult local state fish and game agency and water control authorities before applying this product to public water. Permits may be
required to treat such water.
NOTE: Do not apply this product directly to water within 1/2 mile up-stream of an active potable water intake in flowing water (i.e., river,
stream, etc.) or within 1/2 mile of an active potable water intake in a standing body of water such as lake, pond or reservoir. To make
aquatic applications around and within 1/2 mile of active potable water intakes, the water intake must be turned off for a minimum period
of 48 hours after the application. The water intake may be turned on prior to 48 hours if the glyphosate level in the intake water is below
0.7 parts per million as determined by laboratory analysis. These aquatic applications may be made ONLY in those cases where there
are alternative water sources or holding ponds which would permit the turning off of an active potable water intake for a minimum period
of 48 hours after the applications. This restriction does not apply to intermittent inadvertent overspray of water in terrestrial use sites.
For treatments after drawdown of water or in dry ditches, allow 7 or more days after treatment before reintroduction of water to achieve
maximum weed control. Apply this product within 1 day after drawdown to ensure application to actively growing weeds. Floating Mats
of vegetation may require retreatment. Avoid wash-off of sprayed foliage by spray boat or recreational boat backwash or by rainfall within
6 hours of application. Do not re-treat within 24 hours following the initial treatment.
Applications made to moving bodies of water must be made while traveling upstream to prevent concentration of this herbicide in water.
When making any bankside applications, do not overlap more than 1 foot into open water. Do not spray in bodies of water where weeds
do not exist. The maximum application rate of 7-1/2 pints per acre must not be exceeded in any single broadcast application that is being
made over water.
When emerged infestations require treatment of the total surface area of impounded water, treating the area in strips may avoid oxygen
depletion due to decaying vegetation. Oxygen depletion may result in fish kill.
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STORAGE AND DISPOSAL
Do not contaminate water, food or feed by storage or disposal.
PESTICIDE STORAGE: Do not store below 32ºF or above 100ºF. Store in original container in a well-ventilated area separately from
fertilizer, feed, and food stuffs. Avoid cross-contamination with other pesticides. 
PESTICIDE DISPOSAL: Pesticide wastes are toxic. Wastes resulting from this product may be disposed of on site or at an approved
waste disposal facility. Improper disposal of excess pesticide, spray mix, or rinsate is a violation of federal law. If these wastes cannot
be disposed of according to label instructions, contact the state agency responsible for pesticide regulation or the Hazardous Waste
representative at the nearest EPA Regional Office for guidance. 
CONTAINER DISPOSAL [HANDLING]:
[Note to Reviewer: The following statement will be included on all Final Printed Labels bearing multiple Container Disposal (Container
Handling) statements]   “NOTE: This product is available in multiple containers.  Refer to the Net Contents section of this products
labeling for the applicable “Nonrefillable” or “Refillable” designation.  Follow the container disposal [handling] instructions below that
apply to your container type / size.  [Note to Reviewer: The bracketed section headers will be included when multiple container types
/ sizes are listed on the label.]

[Nonrefillable Containers 5 Gallons or Less:] Nonrefillable container. Do not reuse or refill this container. Triple rinse container (or
equivalent) promptly after emptying. Triple rinse as follows: Empty the remaining contents into application equipment or a mix tank
and drain for 10 seconds after the flow begins to drip. Fill the container 1/4 full with water and recap. Shake for 10 seconds. Pour rinsate
into application equipment or a mix tank or store rinsate for later use or disposal. Drain for 10 seconds after the flow begins to drip.
Repeat this procedure two more times. Then offer for recycling or reconditioning, or puncture and dispose of in a sanitary landfill, or
by other procedures approved by State and local authorities. Plastic containers are also disposable by incineration, or, if allowed by
State and local authorities, by burning. If burned stay out of smoke

[Nonrefillable containers larger than 5 gallons: ] Nonrefillable container. Do not reuse or refill this container. Offer for recycling if
available. Triple rinse or pressure rinse container (or equivalent) promptly after emptying. Triple rinse as follows: Empty the remaining
contents into application equipment or a mix tank. Fill the container 1/4 full with water. Replace and tighten closures. Tip container on
its side and roll it back and forth, ensuring at least one complete revolution, for 30 seconds. Stand the container on its end and tip it
back and forth several times. Turn the container over onto its other end and tip it back and forth several times. Empty the rinsate into
application equipment or a mix tank or store rinsate for later use or disposal. Repeat this procedure two more times. Pressure rinse
as follows: Empty the remaining contents into application equipment or a mix tank and continue to drain for 10 seconds after the flow
begins to drip. Hold container upside down over application equipment or mix tank and continue to drain for 10 seconds after the flow
begins to drip. Hold container upside down over application equipment or mix tank or collect rinsate for later use or disposal. Insert
pressure rinsing nozzle in the side of the container, and rinse at about 40 psi for at least 30 seconds. Drain for 10 seconds after the
flow begins to drip.

[Refillable containers larger than 5 gallons: ] Refillable container. Refill this container with pesticide only. Do not reuse this container
for any other purpose. Cleaning the container before final disposal is the responsibility of the person disposing of the container. Cleaning
before refilling is the responsibility of the refiller. To clean the container before final disposal, empty the remaining contents from this
container into application equipment or a mix tank. Fill the container about 10% full with water and, if possible, spray all sides while
adding water. If practical, agitate vigorously or recirculate water with the pump for two minutes. Pour or pump rinsate into application
equipment or rinsate collection system. Repeat this rinsing procedure two more times.

[Refillable containers larger than 5 gallons: ] Refillable container. Refill this container with pesticide only. Do not reuse this container
for any other purpose. Cleaning the container before final disposal is the responsibility of the person disposing of the container. Cleaning
before refilling is the responsibility of the refiller. To clean the container before final disposal, empty the remaining contents from this
container into application equipment or a mix tank. Fill the container about 10% full with water. Agitate vigorously or recirculate water
with the pump for two minutes. Pour or pump rinsate into application equipment or rinsate collection system. Repeat this rinsing
procedure two more times.
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WARRANTY DISCLAIMER
The directions for use of this product must be followed carefully. TO THE EXTENT CONSISTENT WITH APPLICABLE LAW, (1) THE
GOODS DELIVERED TO YOU ARE FURNISHED “AS IS” BY MANUFACTURER OR SELLER AND (2) MANUFACTURER AND SELLER
MAKE NO WARRANTIES, GUARANTEES, OR REPRESENTATIONS OF ANY KIND TO BUYER OR USER, EITHER EXPRESS OR
IMPLIED, OR BY USAGE OF TRADE, STATUTORY OR OTHERWISE, WITH REGARD TO THE PRODUCT SOLD, INCLUDING, BUT
NOT LIMITED TO MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, USE, OR ELIGIBILITY OF THE PRODUCT FOR
ANY PARTICULAR TRADE USAGE. UNINTENDED CONSEQUENCES, INCLUDING BUT NOT LIMITED TO INEFFECTIVENESS, MAY
RESULT BECAUSE OF SUCH FACTORS AS THE PRESENCE OR ABSENCE OF OTHER MATERIALS USED IN COMBINATION WITH THE
GOODS, OR THE MANNER OF USE OR APPLICATION, INCLUDING WEATHER, ALL OF WHICH ARE BEYOND THE CONTROL OF
MANUFACTURER OR SELLER AND ASSUMED BY BUYER OR USER. THIS WRITING CONTAINS ALL OF THE REPRESENTATIONS AND
AGREEMENTS BETWEEN BUYER, MANUFACTURER AND SELLER, AND NO PERSON OR AGENT OF MANUFACTURER OR SELLER
HAS ANY AUTHORITY TO MAKE ANY REPRESENTATION OR WARRANTY OR AGREEMENT RELATING IN ANY WAY TO THESE
GOODS.

LIMITATION OF LIABILITY
TO THE EXTENT CONSISTENT WITH APPLICABLE LAW, IN NO EVENT SHALL MANUFACTURER OR SELLER BE LIABLE FOR SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, OR FOR DAMAGES IN THEIR NATURE OF PENALTIES RELATING TO THE GOODS
SOLD, INCLUDING USE, APPLICATION, HANDLING, AND DISPOSAL. TO THE EXTENT CONSISTENT WITH APPLICABLE LAW,
MANUFACTURER OR SELLER SHALL NOT BE LIABLE TO BUYER OR USER BY WAY OF INDEMNIFICATION TO BUYER OR TO
CUSTOMERS OF BUYER, IF ANY, OR FOR ANY DAMAGES OR SUMS OF MONEY, CLAIMS OR DEMANDS WHATSOEVER, RESULTING
FROM OR BY REASON OF, OR RISING OUT OF THE MISUSE, OR FAILURE TO FOLLOW LABEL WARNINGS OR INSTRUCTIONS FOR
USE, OF THE GOODS SOLD BY MANUFACTURER OR SELLER TO BUYER. ALL SUCH RISKS SHALL BE ASSUMED BY THE BUYER,
USER, OR ITS CUSTOMERS. TO THE EXTENT CONSISTENT WITH APPLICABLE LAW, BUYER’S OR USER’S EXCLUSIVE REMEDY,
AND MANUFACTURER’S OR SELLER’S TOTAL LIABILITY SHALL BE FOR DAMAGES NOT EXCEEDING THE COST OF THE PRODUCT.
If you do not agree with or do not accept any of directions for use, the warranty disclaimers, or limitations on liability, do not use
the product, and return it unopened to the Seller, and the purchase price will be refunded.  

(RV121211)
AquaNeat is a registered trademark of Nufarm, Inc.
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SUPPLEMENTAL LABELING 
READ THE ENTIRE LABEL BEFORE PROCEEDING WITH THE USE DIRECTIONS 

 CONTAINED IN THIS SUPPLEMENTAL LABELING. 
When using AquaMaster® herbicide as permitted according to this supplemental labeling, read and 
follow all applicable directions, restrictions, and precautions on the label booklet provided with the 
pesticide container and on this supplemental labeling. This supplemental labeling must be in the 

possession of the user at the time of pesticide application. 

 
EPA Reg. No. 524-343      AquaMaster is a trademark of Monsanto Technology LLC. 

For Hollow Stem Injection 

Keep out of reach of children. 

CAUTION! 
In case of an emergency involving this product, Call Collect, day or night, 314-694-4000. 

DIRECTIONS FOR USE 
It is a violation of Federal law to use this product in any 
manner inconsistent with its labeling. 
This labeling must be in the possession of the user at the 
time of herbicide application. 
AVOID CONTACT OF HERBICIDE WITH FOLIAGE, GREEN 
STEMS, EXPOSED NON-WOODY ROOTS OR FRUIT OF 
CROPS, DESIRABLE PLANTS AND TREES, BECAUSE 
SEVERE INJURY OR DESTRUCTION MAY RESULT. 
See “GENERAL INFORMATION” and “MIXING” sections of 
the label booklet for AquaMaster herbicide for essential 
product performance information. 
This product may be applied through hand-held injection 
devices that deliver recommended amounts of this product into 
targeted hollow-stem plants growing in any aquatic or non-crop 
site specified on this label. For control of the following hollow-
stem plants, follow the use instructions below:  
Castorbean (Ricinus communis) 

Inject 4 ml per plant of this product into the lower 
portion of the main stem. 

Hemlock, Poison (Conium maculatum)                  
Inject one leaf cane per plant 10 to 12 inches above 
root crown with 5 ml of a 5% v/v solution of this 
product. 

Hogweed, Giant (Heracleum mantegazzianum) 
Inject one leaf cane per plant 12 inches above root 
crown with 5 ml of a 5% v/v solution of this product. 

Horsetail, Field (Equisetum arvense) 
 Inject one segment above the root crown with 0.5 ml 

per stem of this product. Use a small syringe that 
calibrates to this rate. 

Iris, Yellow Flag (Iris Pseudocorus) 
 Cut flower stems with clippers 8 to 9 inches above 

the root crown. Use a cavity needle that is pushed 
into the stem center and then slowly removed as 0.5 
mL per stem of this product is injected into the stem. 

Knotweed, Bohemian (Polygonum bohemicum) 
Inject 5 ml per stem of this product between second 
and third internode. 

Knotweed, Giant (Polygonum sachalinense) 
Inject 5 ml per stem of this product between second 
and third internode. 

Knotweed, Japanese (Polygonum cuspidatum) 
Inject 5 ml per stem of this product between second 
and third internode. 

Reed, Giant (Arundo donax)  
Inject 6 ml per stem of this product between second 
and third internode. 

Thistle, Canada (Cirsium arvense) 
 Cut 8 to 9 of the tallest plants at bud stage in a 

clump with clippers. Use a cavity needle that is 
pushed into the stem center and then slowly 
removed as 0.5 ml per stem of this product is 
injected into the stem.  

NOTE: Based on the maximum annual use rate of glyphosate 
for these non-crop sites, the combined total for all treatments 
must not exceed 8 quarts of this product per acre. At 5 ml per 
stem, 8 quarts should treat approximately 1500 stems. 

Read “LIMIT OF WARRANTY AND LIABILITY” in the label 
booklet for AquaMaster herbicide before using this 
product. Those terms apply to this supplemental labeling 
and, if those terms are not acceptable, return the product 
unopened at once. 

©2007 MONSANTO COMPANY 
800 N. LINDBERGH BLVD. 
ST. LOUIS, MISSOURI 63167 USA 

11/1/2007                                                               21195F2-27 



KEEP OUT OF REACH OF CHILDREN
CAUTION

SEE INSIDE BOOKLET FOR FIRST AID AND ADDITIONAL
PRECAUTIONARY STATEMENTS

For Chemical Spill, Leak, Fire, or
Exposure, Call CHEMTREC
(800) 424-9300

For Medical Emergencies Only, 
Call (877) 325-1840

Manufactured for
Nufarm Americas Inc.
150 Harvester Drive
Burr Ridge, IL 60527

EPA Reg. No. 228-534

KEEP OUT OF REACH OF CHILDREN

CAUTION / PRECAUCION
Si usted no entiende la etiqueta, busque a alguien para que se la

explique a usted en detalle. (If you do not understand the label, find
someone to explain it to you in detail.)

SEE INSIDE BOOKLET FOR ADDITIONAL
PRECAUTIONARY STATEMENTS

Nufarm

Herbicide
Applications may be made for the control of undesirable emergent and floating
aquatic vegetation in estuarine marine surface water. For the control of undesirable
vegetation in fencerows, non-irrigation ditch banks, for establishment and
maintenance of wildlife openings, grass pastures and rangeland, unimproved
industrial noncropland Bermudagrass and Bahiagrass, under certain paved areas,
and industrial noncropland areas including railroad, utility, pipeline and highway
rights-of-way, utility plant sites, petroleum tank farms, pumping installations,
storage areas, non-irrigation ditchbanks, roads, transmission lines, and industrial
bareground areas.

ACTIVE INGREDIENT:
Isopropylamine salt of Imazapyr: (2-[4,5-dihydro-
4-methyl-4-(1-methylethyl)-5-oxo-1H-imidazol-
2-yl]-3-pyridinecarboxylic acid)* ............................................................ 27.7%

OTHER INGREDIENTS: ......................................................................... 72.3%
TOTAL: ..................................................................................................... 100.0%
* Equivalent to 22.62% 2-[4,5-dihydro-4-methyl-4-(1-methylethyl)-5-oxo-1H-imidazol-2-yl]-3-

pyridinecarboxylic acid or 2 pounds acid per gallon.

Have the product container or label with you when calling a poison control center or doctor,
or going for treatment.
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

CAUTION / PRECAUCION
No human or domestic animal hazard statements are required. Follow instructions for Personal Protective Equipment and User Safety
Recommendations.

PERSONAL PROTECTIVE EQUIPMENT (PPE):
Some materials are chemical resistant to this product are natural rubber ≥14 mils. If you want more options, follow the instructions for
category A on the EPA chemical resistance category selection chart.
Mixers, loaders, applicators and other handlers must wear:
• Long-sleeved shirt and long pants,
• Shoes plus socks
• Chemical-resistant gloves for mixers and loaders, plus applicators using handheld equipment.
Follow manufacturer's instructions for cleaning/maintaining PPE. If no such instructions for washables exist, use detergent and hot water.
Keep and wash PPE separately from other laundry.
Discard clothing and other absorbent materials that have been drenched or heavily contaminated with this product’s concentrate. Do not
reuse them.
Pilots must use an enclosed cockpit that meet the requirements listed in the Worker Protection Standard (WPS) for agricultural pesticides
[40 CFR 170.240(d) (6)].

PHYSICAL AND CHEMICAL HAZARDS
Spray solutions of this product should be mixed, stored and applied only in stainless steel, fiberglass, plastic and plastic-lined steel
containers.
Do not mix, store or apply this product or spray solutions of this product in unlined steel (except stainless steel) containers or spray tanks.

ENVIRONMENTAL HAZARDS
This pesticide is toxic to plants. Drift and run off may be hazardous to plants in water adjacent to treated areas. Do not apply directly to
water except as specified on the label. Treatment of aquatic weeds may result in oxygen depletion or loss due to decomposition of dead
plants. Do not treat more than one half the surface area of the water in a single operation and wait at least 10 to 14 days between
treatments. Begin treatment along the shore and proceed outward in bands to allow aquatic organisms to move into untreated areas. Do
not contaminate water when disposing of equipment washwater or rinsate. See Directions for Use for additional precautions and
requirements.

DIRECTIONS FOR USE
It is a violation of Federal law to use this product in a manner inconsistent with its labeling. Do not apply this product in a way that will
contact workers or other persons, either directly or through drift. Only protected handlers may be in the area during application. For any
requirements specific to your State or Tribe, consult the agency responsible for pesticide regulation.
Do not use on food crops or Christmas trees. Keep from contact with fertilizers, insecticides, fungicides and seeds. Do not drain or flush
equipment on or near desirable trees or other plants, or on areas where their roots may extend, or in locations where the treated soil may
be washed or moved into contact with their roots. Do not side trim desirable vegetation with this product unless severe injury and plant
death can be tolerated. Prevent drift of spray to desirable plants.
Clean application equipment after using this product by thoroughly flushing with water.

USER SAFETY RECOMMENDATIONS
Users Should: 
• Wash hands before eating, drinking, chewing gum, using tobacco or using the toilet. 
• Remove clothing/PPE immediately if pesticide gets inside. Then wash thoroughly and put on clean clothing. If pesticide gets on skin,

wash immediately with soap and water.
• Remove PPE immediately after handling this product. Wash the outside of gloves before removing. As soon as possible, wash

thoroughly and change into clean clothing.
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USE PRECAUTIONS AND RESTRICTIONS
Applications may be made for the control of undesirable emergent and floating aquatic vegetation in and around standing and flowing
water, including estuarine and marine sites. Applications may be made to control undesirable wetland, riparian and terrestrial vegetation
growing in or around surface water when applications may result in inadvertent applications to surface water.
Aerial application is restricted to fixed wing aircraft and to helicopter only. Only helicopters can be used for aquatic applications.
Aquatic application of this product can only be made by federal or state agencies, such as Water Management District personnel,
municipal officials and the U.S. Army Corps of Engineers, or those applicators who are licensed or certified as aquatic pest control
applicators and are authorized by the state or local government.
Treatment to other than non-native invasive species is limited to only those plants that have been determined to be a nuisance by a
federal or state government entity.
Applications to private waters: Applications may be made to private waters that are still, such as ponds, lakes and drainage ditches
where there is minimal or no outflow to public waters.
Application to public waters: Applications may be made to public waters such as ponds, lakes, reservoirs, marshes, bayous, drainage
ditches, canals, streams, rivers, and other slow-moving or quiescent bodies of water for control of aquatic weeds or for control of riparian
and wetland weed species. 
Consult local state fish and game agency and water control authorities before applying this product to public water. Permits may be
required to treat such water.
Recreational Use of Water in Treatment Area: There are no restrictions on the use of water in the treatment area for recreational
purposes, including swimming and fishing.
Livestock Use of Water in/from Treatment Area: There are no restrictions on livestock consumption of water from the treatment area.
Precautions for Potable Water Intakes: Do not apply this product directly to water within one-half mile upstream of an active potable
water intake in flowing water (i.e., river, stream, etc.) or within one-half mile of an active potable water intake in a standing body of water
such as lake, pond or reservoir. To make aquatic applications around and within one-half mile of active potable water intakes, the water
intake must be turned off during application and for a minimum of 48 hours after the application. These aquatic applications may be made
only in the cases where there are alternative water sources or holding ponds, which would permit the turning off of an active potable
water intake for a minimum period of 48 hours after the applications. Note: Existing potable water intakes which are no longer in use,
such as those replaced by connections to wells or a municipal water system, are not considered to be active potable water intakes. This
restriction does not apply to intermittent, inadvertent overspray of water in terrestrial use sites.

APPLICATION TO WATERS USED FOR IRRIGATION
Water treated with this product may not be used for irrigation purposes for 120 days after application or until product residue levels are
determined by laboratory analysis, or other appropriate means of analysis, to be 1.0 ppb or less.
Seasonal Irrigation Waters: This product may be applied during the off-season to surface waters that are used for irrigation on a
seasonable basis, provided that there is a minimum of 120 days between product application and the first use of treated water for

NON-AGRICULTURAL USE REQUIREMENTS
The requirements in this box apply to uses of this product that are NOT within the scope of the Worker Protection Standard (WPS) for
agricultural pesticides (40 CFR Part 170). The WPS applies when this product is used to produce agricultural plants on farms, forests,
nurseries, or greenhouses.
Noncrop weed control is not within the scope of the Worker Protection Standard. See the PRODUCT INFORMATION section of this
label for a description of noncrop sites.
DO NOT enter or allow others to enter treated areas until sprays have dried.

AGRICULTURAL USE REQUIREMENTS
Use this product only in accordance with its labeling and with the Worker Protection Standard, 40 CFR Part 170. This Standard contains
requirements for the protection of agricultural workers on farms, forests, nurseries, and greenhouses, and handlers of agricultural
pesticides. It contains requirements for training, decontamination, notification, and emergency assistance. It also contains specific
instructions and exceptions pertaining to the statements on this label about personal protective equipment (PPE) and restricted entry
interval. The requirements in this box only apply to uses of this product that are covered by the Worker Protection Standard.
DO NOT enter or allow worker entry into treated areas during the restricted entry interval (REI) of 48 hours.
PPE required for early entry to treated areas that is permitted under the Worker Protection Standard and that involves contact with
anything that has been treated, such as plants, soil, or water, is:
• Coveralls
• Shoes plus socks
• Chemical-resistant gloves made of any waterproof material
• Protective eyewear

3

SP
EC
IM
EN



irrigation purposes or until product residue levels are determined by laboratory analysis, or other appropriate means of analysis, to be
1.0 ppb or less.
Irrigation Canals/Ditches: Do not apply this product to irrigation canals/ditches unless the 120-day restriction on irrigation water usage
can be observed or product residue levels are determined by laboratory analysis, or other appropriate means of analysis, to be 1.0 ppb
or less. Do not apply this product to dry irrigation canals/ditches.
Quiescent or Slow Moving Waters: In lakes and reservoirs Do not apply this product within one (1) mile of an active irrigation water
intake during the irrigation season. Applications less than one (1) mile from an inactive irrigation water intake may be made during the
off-season, provided that the irrigation intake will remain inactive for a minimum 120 days after application or until product residue levels
are determined by laboratory analysis, or other appropriate means of analysis, to be 1.0 ppb or less.
Moving water: Do not apply within one-half mile downstream of an active irrigation water intake. When making applications upstream
from an active irrigation water intake, the intake must be turned off for a period of time sufficient to allow the upstream portion of treated
water to completely flow past the irrigation intake before use can resume. Shut off time will be determined by the speed of water flow and
the distance and length of water treated upstream from the intake. Consult local, state and/or federal authorities before making any
applications upstream from an active irrigation water intake.

PRODUCT INFORMATION
Aquatic Use Sites: This product is an aqueous solution to be mixed with water and a surfactant and applied as a spray solution to control
floating and emergent undesirable vegetation (see AQUATIC WEEDS CONTROLLED section and the ADDITIONAL WEEDS
CONTROLLED section) in or near bodies of water which may be flowing, non-flowing, or transient. This product may be applied to
specified aquatic sites that include lakes, rivers, streams, ponds, seeps, drainage ditches, canals, reservoirs, swamps, bogs, marshes,
estuaries, bays, brackish water, transitional areas between terrestrial and aquatic sites and seasonal wet areas. See AQUATIC USE
section of this label for precautions, restrictions, and instructions on aquatic uses. 
Read and observe the following directions if aquatic sites are present in terrestrial noncrop areas and are part of the intended treatment
area:
Herbicidal Activity: This product will control most annual and perennial grasses and broadleaf weeds in addition to many brush and
vine species with some residual control of undesirable species that germinate above the waterline. This product is readily absorbed
through emergent leaves and stems and is translocated rapidly throughout the plant, with accumulation in the meristematic regions.
Treated plants stop growing soon after spray application. Chlorosis appears first in the newest leaves, and necrosis spreads from this
point. In perennials, the herbicide is translocated into, and kills, underground or submerged storage organs, which prevents regrowth.
Chlorosis and tissue necrosis may not be apparent in some plant species until two or more weeks after application. Complete kill of plants
may not occur for several weeks. Applications of this product are rainfast one hour after treatment.
This product does not control plants which are completely submerged or have a majority of their foliage under water.
Application Methods: This product must be applied to the emergent foliage of the target vegetation and has little to no activity on
submerged aquatic vegetation. Product concentrations resulting from direct application to water are not expected to be of sufficient
concentration or duration to provide control of target vegetation. Application should be made in such a way as to maximize spray
interception by the target vegetation while minimizing the amount of overspray that enters the water. For maximum activity, weeds should
be growing vigorously at the time of application and the spray solution should include a surfactant (See ADJUVANTS section for specific
recommendations). This product may be selectively applied by using low-volume directed application techniques or may be broadcast-
applied by using ground equipment, watercraft or by helicopter. In addition, this product may also be used for cut stump, cut stem and
frill and girdle treatments within aquatic sites (see AERIAL APPLICATIONS and GROUND APPLICATIONS sections for additional
details).
This product should be applied with surface or helicopter application equipment in a minimum of 5 gallons of water per acre. When
applying by helicopter, follow directions under the AERIAL APPLICATIONS section of this label, otherwise refer to section on GROUND
APPLICATIONS when using surface equipment.
Applications made to moving bodies of water should be made while traveling upstream to prevent concentration of this herbicide in water.
Do not apply to bodies of water or portions of bodies of water where emergent and/or floating weeds do not exist.
When application is to be made to target vegetation that covers a large percentage of the surface area of impounded water, treating the area
in strips may avoid oxygen depletion due to decaying vegetation. Oxygen depletion may result in the suffocation of some sensitive aquatic
organisms. Do not treat more than one half of the surface area of the water in a single operation and wait at least 10 to 14 days between
treatments. Begin treatment along the shore and proceed outward in bands to allow aquatic organisms to move into untreated areas.
Avoid wash-off of sprayed foliage by spray boat or recreational boat backwash for one hour after application.
Apply this product at 2 to 6 pints per acre depending on species present and weed density. Do not exceed the maximum label rate of 6
pints per acre (1.5 lb ai/A) per year. Use the higher labeled rates for heavy weed pressure. Consult the AQUATIC WEEDS CONTROLLED
section and the ADDITIONAL WEEDS CONTROLLED section of this label for specific rates.
This product may be applied as a draw down treatment in areas described above. Apply this product to weeds after water has been
drained and allow 14 days before reintroduction of water.
Terrestrial Use Sites: This product is an aqueous solution to be mixed with water and a surfactant and applied as a spray solution to
grass pasture and rangeland and noncropland areas such as railroad, utility, pipeline and highway rights-of-way, utility plant sites,
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petroleum tank farms, pumping installations, fence rows, storage areas, non-irrigation ditchbanks, including grazed or hayed areas within
these sites. This product is used for the establishment and maintenance of wildlife openings. This product may also be used for the
release of unimproved Bermudagrass (see specific directions) and for use under certain paved surfaces (see specific directions).
Application Methods: This product will control most annual and perennial grasses and broadleaf weeds in addition to many brush and
vine species and this product will provide residual control of labeled weeds which germinate in the treated areas. This product may be
applied either preemergence or post-emergence to the weeds; however, post-emergence application is the method of choice in most
situations, particularly for perennial species. For maximum activity, weeds should be growing vigorously at the time of post-emergence
application and the spray solution should include a surfactant (See Adjuvant Section for specific recommendations). These solutions may
be applied selectively by using low-volume techniques or may be applied broadcast by using ground equipment or aerial equipment. In
addition, this product may also be used for stump and cut stem treatments (see specific directions).
Herbicidal Activity: This product is readily absorbed through leaves, stems, and roots and is translocated rapidly throughout the plant,
with accumulation in the meristematic regions. Treated plants stop growing soon after spray application. Chlorosis appears first in the
newest leaves, and necrosis spreads from this point. In perennials, the herbicide is translocated into, and kills, underground storage
organs which prevents regrowth. Chlorosis and tissue necrosis may not be apparent in some plant species until two weeks after
application. Complete kill of plants may not occur for several weeks. Applications of this product are rainfast one hour after treatment.

PRECAUTIONS FOR AVOIDING INJURY TO NON-TARGET PLANTS
Untreated desirable plants can be affected by root uptake of this product from treated soil. Injury or loss of desirable plants may result if
this product is applied on or near desirable plants, on areas where their roots extend, or in locations where the treated soil may be washed
or moved into contact with their roots. When making applications along shorelines where desirable plants may be present, caution should
be exercised to avoid spray contact with their foliage or spray application to the soil in which they are rooted. Shoreline plants that have
roots that extend into the water in an area where this product has been applied generally will not be adversely affected by uptake of the
herbicide from the water.
If treated vegetation is to be removed from the application site, Do not use the vegetative matter as mulch or compost on or around
desirable species. 
Untreated trees can occasionally be affected by root uptake of this product through movement into the top soil. Injury or loss of desirable
trees or other plants may result if this product is applied on or near desirable trees or other plants, on areas where their roots extend, or
in locations where the treated soil may be washed or moved into contact with their roots.

MANAGING OFF-TARGET MOVEMENT
The following information is provided as general guidance for managing off-target movement. Specific use for this product may differ
depending on the application technique used and the vegetation management objective.
Spray Drift: Avoiding spray drift at the application site is the responsibility of the applicator. The interaction of many equipment-and-
weather-related factors determines the potential for spray drift. The applicator and the entity authorizing spraying are responsible for
considering all these factors when making decisions. The following drift management requirements must be followed to avoid off-target
drift movement from aerial applications: 1) The distance of the outer most operating nozzles must not exceed 3/4 the length of the rotor.
2) Nozzles must always point backward parallel with the air stream and never be pointed downwards more than 45 degrees. Where states
have more stringent regulations, they must be observed. 
Spray drift from applying this product may result in damage to sensitive plants adjacent to the treatment area. Only apply this product
when the potential for drift to these and other adjacent sensitive areas (e.g. residential areas, bodies of water, known habitat for
threatened or endangered species, or non-target crops) is minimal. Do not apply when the following conditions exist that increase the
likelihood of spray drift from intended targets: high or gusty winds, high temperatures, low humidity, temperature inversions.
To minimize spray drift, the applicator should be familiar with and take into account the following drift reduction advisory information.
Additional information may be available from state enforcement agencies or the Cooperative Extension on the application of this product.
The best drift management strategy and most effective way to reduce drift potential are to apply large droplets that provide sufficient
coverage and control. Applying larger droplets reduces drift potential, but will not prevent drift if applications are made improperly, or
under unfavorable environmental conditions (see WIND, TEMPERATURE AND HUMIDITY, and TEMPERATURE INVERSIONS).
CONTROLLING DROPLET SIZE
• Volume - Use high flow rate nozzles to apply the highest practical spray volume. Nozzles with higher rated flows produce larger droplets.
• Pressure - Do not exceed the nozzle manufacturer's recommended pressures. For many nozzle types, lower pressure produces larger

droplets. When higher flow rates are needed, use higher flow rate nozzles instead of increasing pressure.
• Number of Nozzles - Use the minimum number of nozzles that provide uniform coverage.
• Nozzle Orientation - Orienting nozzles so that the spray is released parallel to the airstream produces larger droplets than other

orientations and is recommended practice. Significant deflection from the horizontal will reduce droplet size and increase drift potential.
• Nozzle Type - Use a nozzle type that is designed for the intended application. With most nozzle types, narrower spray angles produce

larger droplets. Consider using low-drift nozzles. Solid stream nozzles oriented straight back produce the largest droplets and the lowest
drift. Do not use nozzles producing a mist droplet spray.
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APPLICATION HEIGHT
Making applications at the lowest possible height (helicopter, ground driven spray boom) that is safe and practical reduces exposure of
droplets to evaporation and wind.
SWATH ADJUSTMENT
When applications are made with a crosswind, the swath will be displaced downwind. Therefore, on the up and downwind edges of the
treatment area, the applicator must compensate for this displacement by adjusting the path of the application equipment (e.g. aircraft,
ground) upwind. Swath adjustment distance should increase with increasing drift potential (higher wind, smaller droplets, etc.).
WIND
Drift potential is lowest between wind speeds of 3-10 mph. However, many factors, including droplet size and equipment type, determine
drift potential at any given speed. Application should be avoided below 3 mph due to variable wind direction and high inversion potential.
NOTE: Local terrain can influence wind patterns. Every applicator should be familiar with local wind patterns and how they affect spray
drift. 
TEMPERATURE AND HUMIDITY
When making applications in low relative humidity, set up equipment to produce larger droplets to compensate for evaporation. Droplet
evaporation is most severe when conditions are both hot and dry.
TEMPERATURE INVERSIONS
Drift potential is high during a temperature inversion. Temperature inversions restrict vertical air mixing, which causes small suspended
droplets to remain in a concentrated cloud, which can move in unpredictable directions due to the light variable winds common during
inversions. Temperature inversions are characterized by increasing temperatures with altitude and are common on nights with limited
cloud cover and light to no wind. They begin to form as the sun sets and often continue into the morning. Their presence can be indicated
by ground fog; however, if fog is not present, inversions can also be identified by the movement of smoke from a ground source or an
aircraft smoke generator. Smoke that layers and moves laterally in a concentrated cloud (under low wind conditions) indicates an
inversion, while smoke that moves upward and rapidly dissipates indicates good vertical air mixing.
WIND EROSION
Avoid treating powdery dry or light sandy soils when conditions are favorable for wind erosion. Under these conditions, the soil surface
should first be settled by rainfall or irrigation.

ADJUVANTS
Post-emergence applications of this product require the addition of a spray adjuvant for optimum herbicide performance. Only spray
adjuvants that are approved or appropriate for aquatic use should be utilized. The addition of a Chemical Producers and Distributors
Associations (CPDA) certified adjuvant can increase control. A CPDA certified drift control agent may also be used.
Nonionic Surfactants: Use a nonionic surfactant at the rate 0.25% v/v or higher (see manufacturer's label) of the spray solution (0.25%
v/v is equivalent to 1 quart in 100 gallons). For best results, select a nonionic surfactant with a HLB (hydrophilic to lipophilic balance) ratio
between 12 and 17 with at least 70% surfactant in the formulated product (alcohols, fatty acids, oils, ethylene glycol or diethylene glycol
should not be considered as surfactants to meet the above requirements).
Methylated Seed Oils or Vegetable Oil Concentrates: Instead of a surfactant, a methylated seed oil or vegetable-based seed oil
concentrate may be used at the rate of 1.5 to 2 pints per acre. When using spray volumes greater than 30 gallons per acre, methylated
seed oil or vegetable based seed oil concentrates should be mixed at a rate of 1 % of the total spray volume, or alternatively use a
nonionic surfactant as described above. Research indicates that these oils may aid in product deposition and uptake by plants under
moisture or temperature stress.
Silicone Based Surfactants: See manufacturer's label for specific rate recommendations. Silicone-based surfactants may reduce the
surface tension of the spray droplet, allowing greater spreading on the leaf surface as compared to conventional nonionic surfactants.
However, some silicone-based surfactants may dry too quickly, limiting herbicide uptake.
Invert emulsions: This product can be applied as an invert emulsion. The spray solution results in an invert (water-in-oil) spray emulsion
designed to minimize spray drift and spray run-off, resulting in more herbicide on the target foliage. The spray emulsion may be formed
in a single tank (batch mixing) or injected (in-line mixing). Consult the invert chemical label for proper mixing directions.
Fertilizer/Surfactant Blends: Nitrogen based liquid fertilizers such as 28%N, 32%N, 10-34-0 or ammonium sulfate, may be added at
the rate of 2 to 3 pints per acre in combination with the recommended rate of nonionic surfactant, methylated seed oil or vegetable/seed
oil concentrate. The use of fertilizers in a tank mix without a nonionic surfactant, methylated seed oil or vegetable/seed oil concentrate is
not recommended.
Other: An antifoaming agent, spray pattern indicator or drift reducing agent may be applied at the product labeled rate if necessary or
desired.

TANK MIXES
This product may be tank-mixed with other herbicides provided that the label for the tank mix product does not prohibit such mixing.
Consult manufacturer's labels for specific rates and weeds controlled. Always follow the more restrictive label when making an application
involving tank-mixes.
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AERIAL APPLICATIONS
All restrictions must be taken to minimize or eliminate spray drift. Both helicopter and fixed wing aircraft can be used to apply this product,
but applications to aquatic sites are restricted to helicopter only. Do not make applications by helicopter or fixed wing aircraft unless
appropriate buffer zones can be maintained to prevent spray drift out of the target area, or when spray drift as a result of helicopter
application can be tolerated. 
Uniformly apply the specified amount of this product in 2 to 30 gallons of water per acre. A foam reducing agent may be added at the
specified label rate.
Immediately after each use of this product thoroughly clean application equipment, including landing gear. Uncoated steel surfaces
(except stainless steel surfaces) may result in corrosion and failure after prolonged exposure to the product. The maintenance of an paint
(organic coating) may prevent corrosion.
Aerial Applications Restrictions: 

1. Applicators are required to use a Coarse or Coarser droplet size (ASABE S572) or, if specifically using a spinning atomizer nozzle,
applicators are required to use  a volume mean diameter (VMD) of 385 microns or greater for release heights below 10 feet;
Applicators are required to use a Very Coarse or coarser droplet size or, if specifically using a spinning atomizer nozzle, applicators
are required to use a VMD of 475 microns or greater for release heights above 10 feet; Applicators must consider the effects of nozzle
orientation and flight speed when determining droplet size.

2. Applicators are required to use upwind swath displacement.
3. The boom length must not exceed 60% of the wingspan or 90% of the rotor blade diameter to reduce spray drift.
4. Applications with wind speeds less than 3 mph and with wind speeds greater than 10 mph are prohibited.
5. Applications into temperature inversions are prohibited.
6. Aerial equipment designed to minimize spray drift, such as a helicopter equipped with a Microfoil boom, Thru-Valve boom or raindrop

nozzles, must be used and calibrated. Except when applying with a Microfoil boom, a drift control agent may be added at the
recommended label rate.

GROUND APPLICATION (BROADCAST)
FOLIAR APPLICATIONS
Low Volume Foliar:
Use equipment calibrated to deliver 5 to 20 gallons of spray solution per acre. To prepare the spray solution, thoroughly mix in water 0.5
to 5% of this product plus surfactant (see the ADJUVANTS section of this label for specific recommendations). A foam reducing agent
may be applied at the recommended label rate, if needed. For control of difficult species (see AQUATIC WEEDS CONTROLLED section
and the TERRESTRIAL WEEDS CONTROLLED section for relative susceptibility of weed species), use the higher concentrations of
herbicide and/or spray volumes but do not apply more than 6 pints of this product per acre. Excessive wetting of foliage is not
recommended. See the MIXING GUIDE below for some suggested volumes of this product and water.
For low volume, select proper nozzles to avoid over-application. Proper application is critical to ensure desirable results. Best results are
achieved when the spray covers the crown and approximately 70% of the plant. The use of an even flat fan tip with a spray angle of 40
degrees or less will aid in proper deposition.
Recommended tip sizes include 4004E, or 1504E. For a straight stream and cone pattern, adjustable cone nozzles such as 5500 X3 or
5500 X4 may be used. Attaching a rollover valve onto a Spraying Systems Model 30 gunjet or other similar spray guns allows for the use
of both a flat fan and cone tips on the same gun.
Moisten, but do not drench target vegetation causing spray solution to run off.
Low Volume Foliar with Backpacks:
For low-growing species, spray down on the crown, covering crown and penetrating approximately 70% of the plant.
For target species 4 to 8 feet tall, swipe the sides of target vegetation by directing spray to at least two sides of the plant in smooth vertical
motions from the crown to the bottom. Make sure to cover the crown whenever possible.
For target species over 8 feet tall, lace sides of the target vegetation by directing spray to at least two sides of the target in smooth zigzag
motions from crown to bottom.
Low Volume Foliar with Hydraulic Handgun Application Equipment:
Use same technique as described above for Low Volume Foliar with Backpacks.
For broadcast applications, simulate a gentle rain near the top of target vegetation, allowing spray to contact the crown and penetrate
the target foliage without falling to the understory. Herbicide spray solution which contacts the understory may result in severe injury or
death of plants in the understory.
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SPRAY SOLUTION MIXING GUIDE FOR LOW-VOLUME FOLIAR APPLICATIONS

High Volume Foliar:
For optimum performance when spraying medium to high-density vegetation and brush, use equipment calibrated to deliver up to 100 gallons
of spray solution per acre (GPA). Spray solutions exceeding 100 GPA may result in excessive spray run-off, causing increased ground cover
injury, and injury to desirable species. To prepare the spray solution, thoroughly mix this product in water and add a surfactant (see
ADJUVANT section for specific recommendations and rates of surfactants). A foam-reducing agent may be added at the recommended label
rate, if needed. For control of difficult species (see AQUATIC WEEDS CONTROLLED section and the ADDITIONAL WEEDS CONTROLLED
section for relative susceptibility of weed species), use the higher concentrations of herbicide and/or spray volumes, but do not apply more
than 6 pints of this product per acre in aquatic and non-cropland sites and 3 pints pr acre in pasture and rangeland sites. Uniformly cover
the foliage of the vegetation to be controlled but do not apply to run-off. Excessive wetting of foliage is not recommended.
Side Trimming:
Do not side trim with this product unless severe injury or death of the treated tree can be tolerated. This product is readily translocated
and can result in death of the entire tree.
Ground Boom Applications Restrictions:

1. Applicators are required to use a nozzle height below 4 feet above the plant canopy or the ground and coarse or Coarser droplet size
(ASABE S572) or, if specifically using a spinning atomizer nozzle, applicators are required to use a volume mean diameter (VMD) of
385 microns or greater.

2. Applications with wind speeds greater than 10 mph are prohibited.
3. Applications into temperature inversions are prohibited.

CUT SURFACE TREATMENTS
This product may be used to control undesirable woody vegetation by applying the product solution to the cambium area of freshly cut
stump surfaces or to fresh cuts on the stem of the target woody vegetation. Applications can be made at any time of the year except
during periods of heavy sap flow in the spring. Do not over apply solution causing run-off from the cut surface.
Injury may occur to desirable woody plants if the shoots extend from the same root system or their root systems are grafted to those of
the treated tree.
Mixing: This product may be mixed as either a concentrated or dilute solution for stump and cut stem treatments. The dilute solution may
be used for applications to the surface of the stump or to cuts on the stem of the target woody vegetation. Concentrated solutions may
be used for applications to cuts on the stem. Use of the concentrated solution permits application to fewer cuts on the stem, especially
for large diameter trees. Follow the application instructions to determine proper application techniques for each type of solution.
• To prepare a dilute solution, mix 8 to 12 fluid ounces of this product with one gallon of water. If temperatures are such that freezing of

the spray mixture may occur, antifreeze (ethylene glycol) may be used according to manufacturer's label to prevent freezing. The use
of a surfactant or penetrating agent may improve uptake through partially callused cambiums.

• To prepare a concentrated solution, mix 2 quarts of this product with no more than 1 quart of water.
Cut stump treatments:
• Dilute Solution - Spray or brush the solution onto the cambium area of the freshly cut stump surface. Insure that the solution thoroughly

wets the entire cambium area (the wood next to the bark of the stump).
Cut stem (injection, hack & squirt) treatments:
• Dilute Solutions- Using standard injection equipment, apply 1 milliliter of solution at each injection site around the tree with no more

than one-inch intervals between cut edges. Insure that the injector completely penetrates the bark at each injection site.
• Concentrate Solutions- Using standard injection equipment, apply 1 milliliter of solution at each injection site. Make at least one injection

cut for every 3 inches of Diameter at Breast Height (DBH) on the target tree. For example, a 3-inch DBH tree will receive 1 injection cut
and a 6-inch DBH tree will receive 2 injection cuts. On trees requiring more than one injection site place the injection cuts at
approximately equal intervals around the tree.

AMOUNT OF SPRAY SOLUTION
BEING PREPARED

DESIRED CONCENTRATION
(fluid volume)

0.5% 0.75% 1% 1.5% 5%

(amount of product to use)

1 gallon 0.6 fl. oz. 0.9 fl. oz. 1.3 fl. oz. 1.9 fl. oz. 6.5 fl. oz.

3 gallons 1.9 fl. oz. 2.8 fl. oz. 3.8 fl. oz. 5.8 fl. oz. 1.2 pint

4 gallons 2.5 fl. oz. 3.8 fl. oz. 5.1 fl. oz. 7.7 fl. oz. 1.6 pint

5 gallons 3.2 fl. oz. 4.8 fl. oz. 6.5 fl. oz. 9.6 fl. oz. 2 pints

50 gallons 2 pints 3 pints 4 pints 6 pints 10 quarts

100 gallons 4 pints 6 pints 8 pints 6 quarts 5 gallons

2 Tablespoons = 1 fluid ounce
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Frill or girdle treatments:
• Using a hatchet, machete, or chain saw, make cuts through the bark and completely around the tree to expose the cambium. The cut

should angle downward extending into the cambium enough to expose at least two growth rings. Using a spray applicator or brush,
apply a 25% to 100% solution of this product into each cut until thoroughly wet. Avoid applying so much herbicide that runoff to the
ground or water occurs.

NONCROPLAND USES 
When applied as directed and under the conditions described applications may be made for the control of undesirable vegetation growing
in the following areas: airfields; airports; alleys, lanes, trails & access roads; around commercial or industrial structures or outbuildings;
around farm and ranch structures and outbuildings; around ornamental gardens; around ornamental trees & shrubs; bare ground;
beaches; campgrounds; construction sites; ditch banks; drive-in theaters; driveways & ramps; dry ditches & canals; fences & fencerows;
firebreaks; gravel yards; habitat restoration & management areas; highways & roadsides (including aprons, medians, guardrails & right
of ways); industrial plant sites; industrial areas; lumber yards; mulched areas; natural areas; paths and trails; parking areas; parks; paved
areas; petroleum & other tank farms; pumping installations; pipeline, power, telephone & utility rights-of-way; power stations; preplant to
turf & ornamental plants; railroad rights-of way; recreation areas; refineries; resorts; schools; sidewalks; sports areas; storage areas;
substations; tennis courts; uncropped farmstead areas; uncultivated non-agricultural areas; vacant lots; walkways; wastelands; & wildlife
habitat areas. 
This product may also be used for the establishment and maintenance of wildlife openings, for the release of unimproved Bermudagrass
and Bahiagrass, for bareground weed control, and for under certain paved surfaces. Applications to noncropland areas are not applicable
to treatment of commercial timber or other plants grown for slae or other commercial use, or for commercial seed production, or for
research purposes. 

TANK-MIXES AND APPLICATION RATES FOR LOW VOLUME FOLIAR CONTROL*

* Tank-Mixes with 2,4-D or products containing 2,4-D have resulted in reduced efficacy of this product.

Target Vegetation Rate of this
product Tank Mix

Mixed hardwoods without elm, locust, or pine
1.0 - 1.5%
by volume

Surfactant

Mixed hardwoods containing elm, locust, and pine
0.5 - 1.0% 
by volume

Accord® at 2 - 3% by volume plus surfactant

Mixed hardwoods with locust and pine but no elm
0.5 - 1.0% 
by volume

krenite at 2 - 5% by volume plus surfactant

Mixed hardwoods with locust and elm but no pine
0.5 - 1.0% 
by volume

Escort® at 2 oz./Acre or 2.3 grams/gal. plus surfactant

MIXING CHART

% Solution Amount of this product per Gallon of Mix Amount of this product per 4 Gallon Backpack

0.5% 0.6 fl. oz. 2.6 fl. oz.

1.0% 1.3 fl. oz. 5.1 fl. oz.

2.0% 2.6 fl. oz. 10.2 fl. oz.

3.0% 3.8 fl. oz. 15.4 fl. oz.

5.0% 6.4 fl. oz. 25.6 fl. oz.
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FOR CONTROL OF UNDESIRABLE WEEDS IN UNIMPROVED BERMUDAGRASS AND BAHIAGRASS 
AND OTHER NON-CROPLAND INDUSTRIAL SITES

This product may be used on unimproved industrial noncropland Bermudagrass and bahiagrass turf, roadsides and utility rights-of-way.
The application of this product on established common and coastal Bermudagrass and bahiagrass provides control of labeled broadleaf
and grass weeds. Competition from these weeds is eliminated, releasing the Bermudagrass and bahiagrass. Treatment of Bermudagrass
with this product results in a compacted growth habit and seedhead inhibition.
Uniformly apply with properly calibrated ground equipment using at least 10 gallons of water per acre with a spray pressure 20 to 50 psi.
IMPORTANT: Temporary yellowing of grass may occur when treatment is made after growth commences. DO NOT add surfactant in
excess of the recommended rate (1 fl. oz. per 25 gallons of spray solution). DO NOT APPLY to grass during its first growing season. DO
NOT APPLY to grass that is under stress from drought, disease, insects, or other causes.
DOSAGE RATES AND TIMING:
Bermudagrass - Apply this product at 6 to 12 fl. oz. per acre when the Bermudagrass is dormant. Apply this product at 6 to 8 fl. oz. per
acre after the bermudagrass has reached full green-up. Applications made during green-up will delay green-up. Include a surfactant in
the spray solution (See IMPORTANT statement above).
For additional pre-emergence control of annual grasses and small seeded broadleaf weeds, add Pendulum® Aquacap™ herbicide at the
rate of 3.1 to 6.3 pints per acre. Consult the Pendulum® label for weeds controlled and for other use directions and precautions.
For control of Johnsongrass in bermudagrass turf, apply this product at 8 fl. oz. per acre plus Roundup® at 12 fl. oz. per acre plus
surfactant. For additional control of broadleaves and vines, Tahoe®3A or Garlon®3A may be added to the above mix at the rate of 1-2
pints per acre. Observe all precautions and restrictions on the Tahoe®3A, Garlon®3A and Roundup® labels.
Bahiagrass - Apply this product at 4 to 8 fl. oz. per acre when the bahiagrass is dormant or after the grass has initiated green-up but has not
exceeded 25% green-up. Include in the spray solution a surfactant (See Adjuvant section for specific recommendations on surfactants).

WEEDS CONTROLLED

GRASS GROWTH AND SEEDHEAD SUPPRESSION
This product may be used to suppress growth and seedhead development of certain turfgrass in unimproved areas. When applied to
desirable turf, this product may result in temporary turf damage and/or discoloration. Effects to the desirable turf may vary with
environmental conditions. For optimum performance, application should be made prior to culm elongation. Applications may be made
before or after mowing. If applied prior to mowing, allow at least three days of active growth before mowing. If following a mowing, allow
sufficient time for the grasses to recover before applying this product or injury may be amplified.
DO NOT APPLY to turf under stress (drought, cold, insect damaged, etc.) or severe injury or death may occur.
Bermudagrass - Apply this product at 6 to 8 fl. oz. per acre from early green-up to prior to seed head initiation. DO NOT add a surfactant
for this application.
Cool Season Unimproved Turf - Apply this product at 2 fl. oz. per acre plus 0.25% nonionic surfactant. For increased suppression, this
product may be tank-mixed with such products as Campaign® (24 fl. oz. per acre) or Embark® (8 fl. oz. per acre). 
Tank-mixes may increase injury to desired turf. Consult each product label for recommended turf species and other use directions and
precautions. Tank mixes with 2,4-D or products containing 2,4-D may decrease the effectiveness of this product.

Bedstraw (Galium spp.)
Bishopweed (Ptilimnium capillaceum)
Buttercup (Ranunculus parviflorus)
Carolina geranium (Geranium carolinianum)
Fescue (Festuca spp.)

Foxtail (Setaria spp.)
Little barley (Hordeum pusillum)
Seedling Johnsongrass (Sorghum
halepense)

Wild carrot (Daucus carota)

White clover (Trifolium repens)
Yellow woodsorrel (Oxalis stricta)

MEASURING CHART

128 fluid ounces = 1 gallon

16 fluid ounces = 1 pint

8 pints = 1 gallon

4 quarts = 1 gallon

2 pints = 1 quart
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TOTAL VEGETATION CONTROL WHERE BAREGROUND IS DESIRED
This product is an effective herbicide for preemergence or post-emergence control of many annual and perennial broadleaf and grass
weeds where bareground is desired .This product is particularly effective on hard-to-control perennial grasses. This product at 1.5 to 6
pints per acre can be used alone or in tank-mix with herbicides approved for use in bare ground. The degree and duration of control are
dependent on the rate of this product used, tank-mix partner, the volume of carrier, soil texture, rainfall and other conditions.
Consult manufacturer's labels for specific rates and weeds controlled. Always follow the more restrictive label when making an application
involving tank-mixes.

TANK MIX RECOMMENDATIONS FOR BAREGROUND

* Use higher rates for fall applications and in areas that have not been previously treated or that feature heavy infestations.
Applications of this product may be made anytime of the year. Use equipment calibrated to deliver desired gallons per acre spray volume
and uniformly distribute the spray pattern over the treated area.
Post-emergence Applications: Always use a spray adjuvant (See Adjuvant section of this label) when making a post-emergence
application. For optimum performance on tough to control annual grasses, applications should be made at a total volume of 100 gallons
per acre or less. For quicker burndown or brown-out of target weeds, this product may be tank-mixed with products such as Razor®, or
Roundup®. Tank mixes with 2,4-D or products containing 2,4-D may reduce the performance of this product. Always follow the more
restrictive label when tank-mixing.
Spot Treatments: This product may be used as a follow-up treatment to control escapes or weed encroachment in a bareground
situation. To prepare the spray solution, thoroughly mix in each gallon of water 0.5 to 5% of this product plus an adjuvant. For increased
burndown, include Razor®, Roundup® or similar products. For added residual weed control or to increase the weed spectrum, add
Pendulum® Aquacap™ herbicide, Overdrive® herbicide or diuron. Always follow the more restrictive label when tank-mixing.

FOR CONTROL OF UNDESIRABLE WEEDS UNDER PAVED SURFACES
This product can be used under asphalt, pond liners and other paved areas, ONLY in industrial sites or where the pavement has a suitable
barrier along the perimeter that prevents encroachment of roots of desirable plants.
This product should be used only where the area to be treated has been prepared according to good construction practices. If rhizomes,
stolons, tubers or other vegetative plant parts are present in the site, they should be removed by scalping with a grader blade to a depth
sufficient to insure their complete removal.
IMPORTANT: Paving should follow applications of this product as soon as possible. DO NOT apply where the chemical may contact the
roots of desirable trees or other plants.
Injury or death of desirable plants may result if this product is applied where roots are present or where they may extend into the treated
area. Roots of trees and shrubs may extend a considerable distance beyond the branch extremities or so-called drip line.
APPLICATION DIRECTIONS FOR PAVED SURFACES:
Applications should be made to the soil surface only when final grade is established. Do not move soil following application of this product.
Apply this product in sufficient water (at least 100 gal. per acre) to ensure thorough and uniform wetting of the soil surface, including the
shoulder areas. Add this product at a rate of 6 pints per acre (2.2 fluid ounce per 1000 square feet) to clean water in the spray tank during
the filling operation. Agitate before spraying.
If the soil is not moist prior to treatment, incorporation of this product is needed for herbicide activation. This product can be incorporated
into the soil to a depth of 4 to 6 inches using a rototiller or disc. Rainfall or irrigation of 1 inch will also provide uniform incorporation. Do
not allow treated soil to wash or move into untreated areas.
SPOT TREATMNETS AND CRACK –AND-CREVICE TREATMENTS:
Use this product as a follow up or initial treatment to control weed escapes or weed encroachment in bareground situations, including
cracks and crevices in paved surfaces such as parking lots, paths, sidewalks, runways and roadways.

Herbicide Rates per Acre*

This product in Pints Pendulum® 3.3 EC in Quarts Diuron in Pounds a.i.

1.5 - 3 4.8 4 - 6

2 - 4 4.8 6 - 10

3 - 6 4.8 8 - 12
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FOR SPOT TREATMENT WEED CONTROL IN GRASS PASTURE AND RANGELAND
For the control of undesirable vegetation in grass pasture and rangeland, this product may be applied as a spot treatment at a rate of 2
to 48 fluid ounces of product per acre using any of the ground application methods as described in this label. Spot applications may not
exceed more than one tenth of the area to be grazed or cut for hay in grass pasture and rangeland. See appropriate sections of this label
for specific use directions for the application method and vegetation control desired.
Do not apply more than 48 fluid ounces per acre per year.
Grazing and Haying Restrictions:

• Do not cut forage grass for hay for 7 days after application of this product.
• There are no grazing restrictions following application of this product.

Rangeland Use Instructions:
This product may be applied to rangeland for the control of undesirable vegetation to achieve one or more of the following vegetation
management objectives:

• Control of undesirable (noxious, invasive and non-native) plant species.
• Control of undesirable vegetation for wildlife habitat improvement.
• Control of undesirable vegetation to aid in the establishment of desirable rangeland plant species.
• Release of existing desirable rangeland plant communities from the competitive pressure of undesirable plant species.
• Control of undesirable vegetation to aid in the establishment of undesirable vegetation following a fire.
• Control of undesirable vegetation to reduce wildfire fuel.

To ensure the protection of threatened and endangered plants, when applying this product to rangeland:
• Federal agencies must follow NEPA regulations to ensure protection of threatened and endangered plants.
• Other organizations or individuals must operate under a habitat conservation plan if threatened or endangered plants are known to

be present on the land to be treated.
• State agencies must work with the Fish and Wildlife Service or the Service’s designated state conservation agency to ensure

protection of threatened and endangered plants.
See appropriate sections of this label for specific use directions for the desired rangeland vegetation management control desired.
This product must only be applied to a given rangeland acre as specific weed problems arise. Long-term control of undesirable weeds
ultimately depends on the successful use of the land management practices that promote the sustainability and growth of desirable
rangeland plant species.

ROTATIONAL CROP GUIDELINE
Rotational crops may be planted 12 months after applying this product at the specified pasture and rangeland rate. Twelve months after
an application of this product, and before planting any crop, a successful field bioassay must be completed. The field bioassay consists
of a test strip of the intended rotational crop planted in the previously treated area in the grass pasture and rangeland once grown to
maturity. The test strip should include low areas and knolls, and include variations in soil type and pH within the treated area. If no crop
injury is evident in the test strip, the intended rotational crop may be planted the following year.
Use of this product in accordance with label directions is expected to result in normal growth of rotational crops in most situations;
however, various agronomic factors and environmental factors make it impossible to eliminate all risks associated with the use of this
product and, therefore, rotational crop injury is always possible.

TERRESTRIAL WEEDS CONTROLLED
In terrestrial sites, this product will provide preemergence or post-emergence control with residual control of the following target
vegetation species at the rates listed. Residual control refers to control of newly germinating seedlings in both annuals and perennials.
In general, annual weeds may be controlled by preemergence or postemergence applications of this product. For established biennials
and perennials postemergence applications of this product are recommended.
The rates shown below pertain to broadcast applications and indicate the relative sensitivity of these weeds. The relative sensitivity
should be referenced when preparing low volume spray solutions (see “Low Volume” section of “Ground Applications”); low volume
applications may provide control of the target species with less product per acre than is shown for the broadcast treatments. This product
should be used only in accordance with the Directions for Use on this label.
The relative sensitivity of the species listed below can also be used to determine the relative risk of causing non-target plant injury if any
of the below listed species are considered to be desirable within the area to be treated.
Resistant Biotypes: Naturally occurring biotypes (a plant within a given species that has a slightly different, but distinct genetic makeup
from other plants of the same species) of some weeds listed on this label may not be effectively controlled. If naturally occurring resistant
biotypes are present in an area, this product should be tank-mixed or applied sequentially with an appropriate registered herbicide having
a different mode of action to ensure control.
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GRASSES
GROWTH

COMMON NAME SPECIES HABIT2

Apply 2-3 pints per acre1

Annual bluegrass (Poa annua) A
Broadleaf signalgrass (Brachiaria platyphylla) A
Canada bluegrass (Poa compressa) P
Downy brome (Bromus tectorum) A
Fescue (Festuca spp.) A/P
Foxtail (Setaria spp.) A
Italian ryegrass (Lolium multiflorum) A
Johnsongrass (Sorghum halepense) P
Kentucky bluegrass (Poa pratensis) P
Lovegrass (Eragrostis spp.) A/P
*Napier grass (Pennisetum purpureum) P
Orchardgrass (Dactylis glomerata) P
Paragrass (Brachiaria mutica) P
Quackgrass (Agropyron repens) P
Sandbur (Cenchrus spp.) A
Sand dropseed (Sporobulus cryptandrus) P
Smooth brome (Bromus inermis) P
Vaseygrass (Paspalum urvillei) P
Wild oats (Avena fatua) A
Witchgrass (Panicum capillare) A

Apply 3-4 pints per acre1

Barnyardgrass (Echinochloa crus-gali) A
Beardgrass (Andropogon spp.) P
Bluegrass, Annual (Poa annua) A
*Bulrush (Scirpus validus) P
Cheat (Bromus secalinus) A
Crabgrass (Digitaria spp.) A
Crowfootgrass (Dactyloctenium aegyptium) A
Fall panicum (Panicum dichotomiflorum) A
Giant Reed (Arundo donax) A
Goosegrass (Eleusine indica) A
Itchgrass (Rottboellia exaltata) A
Junglerice (Echinochloa colonum) A
Lovegrass (Eragrostis spp.) A
*Maidencane (Panicum hemitomon) A
Panicum, Browntop (Panicum fasciculatum) A
Panicum, Texas (Panicum texanum) A
Prairie threeawn (Aristida oligantha) P
Reed canarygrass (Phalaris arundinacea) P
Sandbur, Field (Cenchrus incertus) A
Signalgrass (Brachiaria platyphylla) A
Torpedograss (Panicum repens) P
Wild barley (Hordeum spp.) A
Wooly Cupgrass (Eriochloa villosa) A

GRASSES (continued)
GROWTH

COMMON NAME SPECIES HABIT2

Apply 4-6 pints per acre1

Bahiagrass (Paspalum notatum) P
Bermudagrass3 (Cynodon dactylon) P
Big bluestem (Andropogon gerardii) P
Cattail (Typha spp.) P
Cogongrass (Imperata cylindrica) P
Dallisgrass (Paspalum dilatatum) P
Feathertop (Pennisetum villosum) P
Guineagrass (Panicum maximum) P
Phragmites (Phragmites austalis) P
Prarie cordgrass (Spartina pectinata) P
Saltgrass3 (Distichlis stricta) P
Sand dropseed (Sporobolus cryptandrus) P
Sprangletop (Leptochloa spp.) A
Timothy (Phleum pratense) P
Wirestem muhly (Muhlenbergia frondosa) P

BROADLEAF WEEDS
GROWTH

COMMON NAME SPECIES HABIT2

Apply 2-3 pints per acre1

Alligatorweed* (Alternanthera philoxeroides) A/P
Burdock (Arctium spp.) B
Goosegrass (Eleusine indica) A
Camphorweed (Heterotheca subaxillaris) P
Carolina geranium (Geranium carolinianum) A
Clover (Trifolium spp.) A/P
Common chickweed (Stellaria media) A
Common ragweed (Ambrosia artemisiifolia) A
Dandelion (Taraxacum officinale) P
Dog fennel (Eupatorium capillifolium) A
Filaree (Erodium spp.) A
Fleabane (Erigeron spp.) A
Hoary vervain (Verbena stricta) P
Horseweed (Conyza canadensis) A
Indian mustard (Brassica juncea) A
Kochia (Kochia scoparia) A
Lambsquarters (Chenopodium album) A
*Lespedeza (Lespedeza spp.) P
Miners lettuce (Montia perfoliata) A
Mullein (Verbascum spp.) B
Nettleleaf goosefoot (Chenopodium murale) A
Oxeye daisy (Chrysanthemum leucanthemum) P
Pepperweed (Lepidium spp.) A
Pigweed (Amaranthus spp.) A

(continued)
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BROADLEAF WEEDS (continued)
GROWTH

COMMON NAME SPECIES HABIT2

Apply 2-3 pints per acre1

Plantain (Plantago spp.) P
Puncturevine (Tribulus terrestris) A
Russian thistle (Salsola kali) A 
Smartweed (Polygonum spp.) A/P
Sorrell (Rumex spp.) P
Sunflower (Helianthus spp.) A
Sweet clover (Melilotus spp.) A/B
Tansymustard (Descurainia pinnata) A
Western ragweed (Ambrosia psilostachya) P
Wild carrot (Daucus carota) B
Wild lettuce (Lactuca spp.) A/B
Wild parsnip (Pastinaca sativa) B
Wild turnip (Brassica campestris) B
Woollyleaf bursage (Franseria tomentosa) P
Yellow woodsorrel (Oxalis stricta) P

Apply 3-4 pints per acre1

Broom snakeweed4 (Gutierrezia sarothrae) P
Bull thistle (Cirsium vulgare) B
Burclover (Medicago spp.) A
Chickweed, Mouseear (Cerastium vulgatum) A
Clover, Hop (Trifolium procumbens) A
Cocklebur (Xanthium strumarium) A
Cudweed (Gnaphalium spp.) A
Desert Camelthorn (Alhagi pseudalhagi) P
Diffuse knapweed (Centaurea diffusa) A
Dock (Rumex spp.) P
Fiddleneck (Amsinckia intermedia) A
Goldenrod (Solidago spp.) P
Henbit (Lamium aplexicaule) A
Knotweed, prostrate (Polygonum aviculare) A/P
Pokeweed (Phytolacca americana) P
Purple loosestrife (Lythrum salicaria) P
Purslane (Portulaca spp.) A
Pusley, Florida (Richardia scabra) A
Rocket, London (Sisymbrium irio) A
Rush skeletonweed4 (Chondrilla juncea) B
Saltbush (Atriplex spp.) A
Shepherd's-purse (Capsella bursa-pastoris) A
Spurge, Annual (Euphorbia spp.) A
Stinging nettle4 (Urtica dioica) P
Velvetleaf (Abutilon theophrasti) A
Yellow starthistle (Centaurea solstitialis) A

Apply 4-6 pints per acre1

Arrowweed (Pluchea sericea) A
Canada thistle (Cirsium arvense) P

BROADLEAF WEEDS (continued)
GROWTH

COMMON NAME SPECIES HABIT2

Apply 4-6 pints per acre1

Giant ragweed (Ambrosia trifida) A
Grey rabbitbrush (Chrysothamnus nauseosus) P
Little mallow (Malva parviflora) B
Milkweed (Asclepias spp.) P
Primrose (Oenothera kunthiana) P
Russian knapweed (Centaurea repens) P
Silverleaf nightshade (Solanum eleagnifolium) P
Sowthistle (Sonchus spp.) A
Texas thistle (Cirsium texanum) P

VINES AND BRAMBLES
GROWTH

COMMON NAME SPECIES HABIT2

Apply 1 pint per acre
Field bindweed (Convolvulus arvensis) P
Hedge bindweed (Calystegia sequium) A

Apply 2-3 pints per acre1

Wild buckwheat (Polygonum convolvulus) P

Apply 3-4 pints per acre1

Greenbriar (Smilax spp.) P
Honeysuckle (Lonicera spp.) P
Morningglory (Ipomoea spp.) A/P
Poison ivy (Rhus radicans) P
Redvine (Brunnichia cirrhosa) P
Wild rose (Rosa spp.) P
Including: Multiflora rose (Rosa multiflora) P
McCartney rose (Rosa bracteata) P

Apply 4-6 pints per acre1

Blackberry (Rubus spp.) P
Dewberry (Rubus spp.) P
*Kudzu3 (Pueraria lobata) P
Trumpetcreeper (Campsis radicans) P
Virginia creeper (Parthenocissus quinquefolia) P
Wild grape (Vitis spp.) P 

BRUSH SPECIES
GROWTH

COMMON NAME SPECIES HABIT2

Apply 4-6 pints per acre1

American beech (Fagus grandifolia) P
Ash (Fraxinius spp.) P
Bald cypress (Taxodium distichum) P
Bigleaf maple (Acer macrophylum) P
Black locust5 (Robinia pseudoacacia) P

(continued)
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BRUSH SPECIES (continued)
GROWTH

COMMON NAME SPECIES HABIT2

Apply 4-6 pints per acre1

Blackgum (Nyssa sylvatica) P
Boxelder (Acer negundo) P
Brazilian peppertree (Schinus terebinthifolius) P
Cherry (Prunus spp.) P
Chinaberry (Melia azadarach) P
Chinese tallowtree (Sapium sebiferum) P
Dogwood (Cornus spp.) P
Elm6 (Ulmus spp.) P
Hawthorn (Crataegus spp.) P
Hickory (Carya spp.) P
Honeylocust5 (Gleditsia triacanthos) P
Maple (Acer spp.) P
Melaleuca (Melaleuca quiquenervia) P
Mulberry (Morus spp.) P
Oak (Quercus spp.) P
Persimmon (Diospyros virginiana) P
*Pine5 (Pinus spp.) P
Poplar (Populus spp.) P
Privet (Ligustrum vulgare) P
Red Alder (Alnus rubra) P

BRUSH SPECIES (continued)
GROWTH

COMMON NAME SPECIES HABIT2

Apply 4-6 pints per acre1

Red Maple (Acer rubrum) P
Rubber rabbitbrush (Chrysothamnus nauseaosus) P
Russian Olive (Eleagnus angustifolia) P
Sassafras (Sassafras albidum) P
Saltcedar (Tamarix ramosissima) P
Sourwood (Oxydendrum arboreum) P
Sumac (Rhus spp.) P
Sweetgum (Liquidambar styraciflua) P
*Water willow (Justica americana) P
Willow (Salix spp.) P
Yellow poplar (Liriodendron tulipifera) P

*Not approved for use in California 
1 The higher rates should be used where heavy or well-established

infestations occur.
2 Growth Habit - A = Annual, B = Biennial, P = Perennial
3 Use a minimum of 75 GPA - Control of established stands may

require repeat applications.
4 For best results early postemergence applications are required.
5 Tank mix with glyphosate or triclopyr. 
6 Tank-mix with with glyphosate.
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AQUATIC WEEDS CONTROLLED
This product may be applied for control of floating and emergent weeds (see Aquatic Weeds Controlled and Terrestrial Weeds Controlled)
in or near bodies of water that may be nonflowing, flowing, or transient. This product may be applied to aquatic sites that include rivers,
lakes, streams, seeps, drainage ditches, ponds, reservoirs, canals, bogs, marshes, swamps, estuaries, bays, brackish water, transitional
areas between terrestrial and aquatic sites, riparian sites and seasonal wet areas. See Use Precautions and Restrictions section of this
label for instructions, directions, precautions and restrictions on aquatic uses.
Read and observe the following directions if aquatic sites are present in noncrop areas and are part of the intended treatment area.
This product must be applied to the emergent foliage of the target vegetation and little to no activity on submerged aquatic weeds.
Concentration of this product, resulting from direct application to water, are not expected to be of sufficient concentration nor duration to
control target vegetation. Application should be made in such a way as to maximize spray interception by the target vegetation while
minimizing the amount of overspray that enters the water.
This product does not control plants that have a majority of their foliage underwater or plants that are completely submerged.
Product Application: This product should be applied with helicopter or surface application equipment in a minimum of 2 gallons of water
per acre. When applying by helicopter, follow directions under Aerial Application section of this label; when using surface equipment refer
to the Ground Application section.
When applying this product to moving bodies of water applications should be made while traveling upstream to prevent concentration of
this herbicide in water. Do not apply to bodies of water or portions of bodies of water where emergent and/or floating weeds do not exist.
Large Application Areas / O2 Depletion: When application is to be made to target vegetation that covers a large percentage of surface
area of impounded water, treating area in strips may avoid oxygen depletion from vegetation decay. Oxygen depletion may result in the
suffocation of some sensitive aquatic organisms. If oxygen depletion is a concern, treat no more than 1/2 of the surface area of the water
at a time. Wait at least 10 to 14 days between treatments. Begin treatment along the shore and proceed outward in bands to allow aquatic
organisms ability to move into untreated areas.
Avoid washoff of sprayed foliage by recreational boat backwash or spray boat for 1 hour after application.
Apply this product at 2 to 6 pits per acre depending on weed density and species present. Do not exceed the maximum label rate of 6
pints per acre (1.5 lbs ae per acre) per year. Use the higher labeled rate for heavy weed pressure. See Aquatic Weeds Controlled and
Terrestrial Weeds Controlled sections for specific rates.
This product may be applied as a draw-down treatment in areas described in this label. Apply this product to weeds after water has been
drained and allow 14 days before reintroduction of water.SP
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AQUATIC WEEDS CONTROLLED
This product will control the following target species as specified in the Use Rates and Application Directions section of the table. Rate
instructions are expressed in terms of product volume for broadcast applications and as a percent solution for directed applications
including spot treatments. For percent solution applications, do not apply more than the equivalent of 6 pints of this product per acre. Not
for aquatic use sites in the states of Massachusetts and New York.

*Use not permitted in California unless otherwise directed by supplemental labeling. (continued)

COMMON NAME SCIENTIFIC NAME USE RATES AND APPLICATION DIRECTIONS

Floating Species

*Duckweed Lemna minor 2-3 pints/acre (1% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing, emergent foliage.

*Duckweed, Giant Spirodela polyriza 2-3 pints/acre (1% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing, emergent foliage.

*Frogbit Limnobium spongia 1-2 pints/acre (0.5% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing, emergent foliage.

*Spatterdock Nuphar luteum Apply a tank-mix of 2-4 pints/acre of this product + 4-6 pints/acre glyphosate
(0.5% this product + 1.5% glyphosate) in 100 GPA water for best control.
Ensure 100% coverage of actively growing, emergent foliage.

*Water Hyacinth Eichhornia crassipes 1-2 pints/acre (0.5% solution) applied in 100 GPA water to actively
growing foliage.

*Water Lettuce Pistia stratiotes 1-2 pints/acre (0.5% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing, emergent foliage.

Emerged Species

*Alligatorweed Alternanthera philoxeroides 1-4 pints/acre (0.5% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing emergent foliage. Tank-mix with glyphosate
is NOT recommended, and may reduce alligatorweed control, requiring
higher product rates.

*Arrowhead, Duck-potato Sagittaria spp. 1-2 pints/acre (0.5% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing, emergent foliage.

*Bacopa, lemon Bacopa spp. 1-2 pints/acre (0.5% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing, emergent foliage.

*Parrot feather Myriophyllum aquaticum Must be foliage above water for sufficient product uptake. Apply 2-4 pints
to actively growing emergent foliage.

*Pennywort Hydrocotyle spp. 1-2 pints/acre (0.5% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing, emergent foliage.

*Pickerelweed Pontederia cordata 2-3 pints/acre (1% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing, emergent foliage.

*Taro, wild; Dasheen; 
Elephant's Ear;
Coco Yam

Colocasia esculentum 4-6 pints/acre (1.5% solution) applied in 100 GPA with a high quality
'sticker' adjuvant. Ensure good coverage of actively growing, emergent
foliage.

*Water lily Nymphaea odorata 2-3 pints/acre (1% solution) applied in 100 GPA water mix. Ensure 100%
coverage of actively growing, emergent foliage.

*Water primrose Ludwigia uruguayensis 4-6 pints/acre (1.5% solution), ensure 100% coverage of actively growing,
emergent foliage. Tank-mix with glyphosate is NOT recommended and
may reduce water primrose control.

Terrestrial/Marginal

*Soda Apple, aquatic; 
Nightshade

Solanum tampicense 2 pints/acre applied to foliage

*Bamboo, Japanese Phyllostachys spp. 3-4 pints/acre applied to the foliage when plant is actively growing. Before
setting seed head. More foliage will result in greater herbicide uptake,
resulting in greater root kill.

Brazilian Pepper;
Christmasberry

Schinus terebinthifolius 2-4 pints/acre applied to foliage
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AQUATIC SPECIES CONTROLLED (continued)

*Use not permitted in California unless otherwise directed by supplemental labeling. (continued)

COMMON NAME SCIENTIFIC NAME USE RATES AND APPLICATION DIRECTIONS

Terrestrial/Marginal (continued)

Cattail Typha spp. 2-4 pints (1% solution) applied to actively growing, green foliage after full
leaf elongation. Lower rates will control cattail in the north; higher rates are
needed in the south.

Chinese Tallow Tree Sapium sebiferum 16-24 fluid ounces applied to foliage

Cogon Grass Imperata cylindrica Burn foliage, till area, that fall spray 2 quarts/acre this product + MSO
applied to new growth.

Cordgrass, prairie Spartina spp. 4-6 pints applied to actively growing foliage

*Cutgrass Zizaniopsis miliacea 4-6 pints applied to actively growing foliage

*Elephant Grass;
Napier Grass

Pennisetum purpureum 3 pints/acre applied to actively growing foliage

*Flowering rush Butumu typla 2-3 pints applied to actively growing foliage

Giant Reed, Wild Cane Arundo donax 4-6 pints/acre applied in spring to actively growing foliage

*Golden Bamboo Phyllostachys aurea 3-4 pints/acre applied to the foliage when plant is actively growing. Before
setting seed head. More foliage will result in greater herbicide uptake,
resulting in greater root kill.

Junglerice Echinochloa colonum 3-4 pints applied to actively growing foliage

Knapweeds Centaurea species Russian Knapweed - 2 to 3 pints + 1 quart/acre MSO fall applied after
senescence begins

Knotweed, Japanese
(see Fallopia japonica)

Polygonum cuspidatum 3-4 pints/acre applied postemergence to actively growing foliage

Melaleuca; Paperbark
Tree

Melaleuca quinquenervia For established stands, apply 6 pints/acre this product+ 6 pints/acre
glyphosate + spray adjuvant. For best results use 4 quarts/A methylated
seed oil as an adjuvant. For ground foliar application, uniformly apply to
ensure 100% coverage. For broadcast foliar control, apply aerially in a
minimum of two passes at 10 gallons/acre applied cross treatment. For
spot treatment use a 25% this product + 25% solution of + glyphosate +
1.25% MSO in water applied as a frill or stump treatment.

*Nutgrass; Kili'p'opu Cyperus rotundus 2 pints this product + 1 quart/acre MSO applied early postemergence

*Nutsedge Cyperus spp. 2-3 pints postemergence to foliage or pre-emergence incorporated, non-
incorporated preemergence applications will not control.

Phragmites;
Common Reed

Phragmites australis 4-6 pints/acre applied to actively growing, green foliage after full leaf
elongation, ensure 100% coverage. If stand has a substantial amount of
old stem tissue, mow or burn, allow to regrow to approximately 5' tall
before treatment. Lower rates will control phragmites in the north; higher
rates are needed in the south.

*Poison Hemlock Conium maculatum 2 pints this product + 1 quart/acre MSO applied preemergence to early
postemergence to rosette, prior to flowering

Purple Loosestrife Lythrum salicaria 1 pint/acre applied to actively growing foliage

Reed canarygrass Phalaris arundinacea 3-4 pints/acre applied to actively growing foliage

Rose, swamp Rosa palustris 2-3 pints/acre applied to actively growing foliage

Russian-Olive Elaeagnus angustifolia 2-4 pints/acre or a 1% solution, applied to foliage

Saltcedar; Tamarisk Tamarix species Aerial apply 2 quarts this product + 0.25%v/v NIS applied to actively
growing foliage during flowering. For spot spraying use 1% solution of this
product + 0.25%v/v NIS and spray to wet foliage. After application wait at
least two years before disturbing treated saltcedar. Earlier disturbance can
reduce overall control.

Smartweed Polygonum spp. 2 pints/acre applied early postemergence
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AQUATIC SPECIES CONTROLLED (continued)

*Use not permitted in California unless otherwise directed by supplemental labeling.

COMMON NAME SCIENTIFIC NAME USE RATES AND APPLICATION DIRECTIONS

Terrestrial/Marginal (continued)

Sumac Rhus spp. 2-3 pints/acre applied to foliage

Swamp Morning Glory;
Water Spinach; Kangkong

Ipomoea aquatica 1-2 pints/acre this product + 1 quart/acre MSO applied early
postemergence

Torpedo Grass Panicum repens 4 pints/acre (1 - 1.5% solution), ensure good coverage to actively
growing foliage.

*White Top; Hoary Cress Cardaria draba 1-2 pints/acre applied in spring, to foliage, during flowering.

Willow Salix spp. 2-3 pints/acre of this product applied to actively growing foliage, ensure
good coverage.

STORAGE AND DISPOSAL
Do not contaminate water, food or feed by storage or disposal.
PESTICIDE STORAGE: DO NOT store below 10° F.
PESTICIDE DISPOSAL: Wastes resulting from the use of this product must be disposed of on site or at an approved waste disposal
facility.
CONTAINER DISPOSAL:

[Nonrefillable Containers 5 Gallons or Less:] Nonrefillable container. Do not reuse or refill this container. Offer for recycling if
available. Triple rinse container (or equivalent) promptly after emptying. Triple rinse as follows: Empty the remaining contents into
application equipment or a mix tank and drain for 10 seconds after the flow begins to drip. Fill the container 1/4 full with water and recap.
Shake for 10 seconds. Pour rinsate into application equipment or a mix tank or store rinsate for later use or disposal. Drain for 10
seconds after the flow begins to drip. Repeat this procedure two more times. Then offer for recycling or reconditioning, or puncture and
dispose of in a sanitary landfill, or by other procedures approved by State and local authorities. Plastic containers are also disposable
by incineration, or, if allowed by State and local authorities, by burning. If burned stay out of smoke.

[Nonrefillable containers larger than 5 gallons:] Nonrefillable container. Do not reuse or refill this container. Offer for recycling if
available. If recycling or reconditioning not available, puncture and dispose of in a sanitary landfill, or by other procedures approved by
State and local authorities. Plastic containers are also disposable by incineration, or, if allowed by State and local authorities, by
burning. If burned stay out of smoke. Triple rinse or pressure rinse container (or equivalent) promptly after emptying. Triple rinse as
follows: Empty the remaining contents into application equipment or a mix tank. Fill the container ¼ full with water. Replace and tighten
closures. Tip container on its side and roll it back and forth, ensuring at least one complete revolution, for 30 seconds. Stand the
container on its end and tip it back and forth several times. Turn the container over onto its other end and tip it back and forth several
times. Empty the rinsate into application equipment or a mix tank or store rinsate for later use or disposal. Repeat this procedure two
more times. Pressure rinse as follows: Empty the remaining contents into application equipment or a mix tank and continue to drain
for 10 seconds after the flow begins to drip. Hold container upside down over application equipment or mix tank or collect rinsate for
later use or disposal. Insert pressure rinsing nozzle in the side of the container, and rinse at about 40 psi for at least 30 seconds. Drain
for 10 seconds after the flow begins to drip.

[Refillable containers larger than 5 gallons:] Refillable container. Refill this container with pesticide only. Do not reuse this container
for any other purpose. Cleaning the container before final disposal is the responsibility of the person disposing of the container.
Cleaning before refilling is the responsibility of the refiller. To clean the container before final disposal, empty the remaining contents
from this container into application equipment or a mix tank. Fill the container about 10% full with water. Agitate vigorously or recirculate
water with the pump for two minutes. Pour or pump rinsate into application equipment or rinsate collection system. Repeat this rinsing
procedure two more times. Then offer for recycling if available or puncture and dispose of in a sanitary landfill, or by incineration, or by
other procedures allowed by state and local authorities If burned stay out of smoke.
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WARRANTY DISCLAIMER
The directions for use of this product must be followed carefully. TO THE EXTENT CONSISTENT WITH APPLICABLE LAW, (1)
THE GOODS DELIVERED TO YOU ARE FURNISHED “AS IS” BY MANUFACTURER OR SELLER AND (2) MANUFACTURER AND
SELLER MAKE NO WARRANTIES, GUARANTEES, OR REPRESENTATIONS OF ANY KIND TO BUYER OR USER, EITHER
EXPRESS OR IMPLIED, OR BY USAGE OF TRADE, STATUTORY OR OTHERWISE, WITH REGARD TO THE PRODUCT SOLD,
INCLUDING, BUT NOT LIMITED TO MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, USE, OR ELIGIBILITY OF THE
PRODUCT FOR ANY PARTICULAR TRADE USAGE. UNINTENDED CONSEQUENCES, INCLUDING BUT NOT LIMITED TO
INEFFECTIVENESS, MAY RESULT BECAUSE OF SUCH FACTORS AS THE PRESENCE OR ABSENCE OF OTHER MATERIALS
USED IN COMBINATION WITH THE GOODS, OR THE MANNER OF USE OR APPLICATION, INCLUDING WEATHER, ALL OF WHICH
ARE BEYOND THE CONTROL OF MANUFACTURER OR SELLER AND ASSUMED BY BUYER OR USER. THIS WRITING CONTAINS
ALL OF THE REPRESENTATIONS AND AGREEMENTS BETWEEN BUYER, MANUFACTURER AND SELLER, AND NO PERSON OR
AGENT OF MANUFACTURER OR SELLER HAS ANY AUTHORITY TO MAKE ANY REPRESENTATION OR WARRANTY OR
AGREEMENT RELATING IN ANY WAY TO THESE GOODS.

LIMITATION OF LIABILITY
TO THE EXTENT CONSISTENT WITH APPLICABLE LAW, IN NO EVENT SHALL MANUFACTURER OR SELLER BE LIABLE FOR
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, OR FOR DAMAGES IN THEIR NATURE OF PENALTIES RELATING TO
THE GOODS SOLD, INCLUDING USE, APPLICATION, HANDLING, AND DISPOSAL. TO THE EXTENT CONSISTENT WITH
APPLICABLE LAW, MANUFACTURER OR SELLER SHALL NOT BE LIABLE TO BUYER OR USER BY WAY OF INDEMNIFICATION
TO BUYER OR TO CUSTOMERS OF BUYER, IF ANY, OR FOR ANY DAMAGES OR SUMS OF MONEY, CLAIMS OR DEMANDS
WHATSOEVER, RESULTING FROM OR BY REASON OF, OR RISING OUT OF THE MISUSE, OR FAILURE TO FOLLOW LABEL
WARNINGS OR INSTRUCTIONS FOR USE, OF THE GOODS SOLD BY MANUFACTURER OR SELLER TO BUYER. ALL SUCH
RISKS SHALL BE ASSUMED BY THE BUYER, USER, OR ITS CUSTOMERS. TO THE EXTENT CONSISTENT WITH APPLICABLE
LAW, BUYER'S OR USER'S EXCLUSIVE REMEDY, AND MANUFACTURER'S OR SELLER'S TOTAL LIABILITY SHALL BE FOR
DAMAGES NOT EXCEEDING THE COST OF THE PRODUCT.
If you do not agree with or do not accept any of directions for use, the warranty disclaimers, or limitations on liability, do not
use the product, and return it unopened to the Seller, and the purchase price will be refunded.

(RV010412)

Polaris, Aqua Neat and Tahoe are registered trademarks of Nufarm Americas Inc. 
All other trademarks are the property of their respective owners.
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Specimen Label

Renovate®

OTF
Aquatic Herbicide

Aquatic Sites: For control of emersed, submersed and
floating aquatic weeds in the following aquatic sites:
ponds; lakes; reservoirs; marshes; wetlands;
impounded rivers, streams and other bodies of water
that are quiescent; non-irrigation canals, seasonal 
irrigation waters and ditches which have little or no
continuous outflow.

For use in New York State, comply with Section 24(c)
Special Local Need labeling for Renovate® OTF,
SLN NY-070004

Active Ingredient:
triclopyr: 3,5,6-trichloro-2-pyridinyloxyacetic acid, 
triethylamine salt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.0%

Other Ingredients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86.0%
TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0%
Acid equivalent: triclopyr - 10.0%.

Keep Out of Reach of Children

CAUTION/PRECAUCIÓN
Si usted no entiende la etiqueta, busque a alguien para que
se la explique a usted en detalle. (If you do not understand
the label, find someone to explain it to you in detail.)

Hazards to Humans and Domestic Animals
Causes moderate eye irritation. Avoid contact with eyes 
or clothing.

Precautionary Statements

Notice: Read the entire label. Use only according to label 
directions. Before using this product, read “Warranty
Disclaimer”,“Inherent Risks of Use”, and “Limitation of
Remedies” at end of label booklet. If terms are unacceptable,
return at once unopened.

If you wish to obtain additional product information, please visit our
web site at www.sepro.com.

EPA Reg. No. 67690-42
FPL 011808

Renovate is a registered trademark of Dow AgroSciences LLC.
Manufactured by: SePRO Corporation 11550 North Meridian Street, Suite 600
Carmel, IN  46032  U.S.A.

If in eyes

If on skin or
clothing

If swallowed

If inhaled

• Hold eye open and rinse slowly and gently
with water for 15 - 20 minutes. Remove
contact lenses, if present, after the first 
5 minutes, then continue rinsing eye.

• Call a poison control center or doctor for 
treatment advice.

• Take off contaminated clothing.
• Rinse skin immediately with plenty of water

for 15 - 20 minutes.
• Call a poison control center or doctor for

treatment advice.

• Call a poison control center or doctor 
immediately for treatment advice.

• Have person sip a glass of water if able to
swallow.

• Do not induce vomiting unless told to do so
by a poison control center or doctor.

• Do not give anything by mouth to an 
unconscious person.

• Move person to fresh air.
• If person is not breathing, call 911 or an

ambulance, then give artificial respiration,
preferably mouth-to-mouth if possible.

• Call a poison control center or doctor for 
further treatment advice.

First Aid

Have the product container or label with you when calling 
a poison control center or doctor, or going for treatment.
In case of emergency endangering health or the environment
involving this product, call INFOTRAC at 1-800-535-5053.

USER SAFETY RECOMMENDATIONS
Users should:
• Wash hands before eating, drinking, chewing gum, using 
tobacco or using the toilet.

• Remove clothing immediately if pesticide gets inside, then 
wash thoroughly and put on clean clothing.
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It is a violation of Federal law to use this product in a manner 
inconsistent with its labeling.

Read all Directions for Use carefully before applying.

Do not apply this product in a way that will contact workers or other 
persons, either directly or through drift. Only protected handlers may be 
in the area during application. For any requirements specific to your state
or tribe, consult the agency responsible for pesticide regulation.

Directions for Use

When applying this product follow all applicable use directions, 
precautions and limitations.

For Aquatic and Wetland Sites: Use Renovate OTF Granular herbicide for
control of emersed, submersed and floating aquatic weeds in the following
aquatic sites: ponds; lakes; reservoirs; marshes; wetlands; impounded rivers,
streams and other bodies of water that are quiescent; non-irrigation canals,
seasonal irrigation waters and ditches which have little or no continuous 
outflow.

Obtain Required Permits: Consult with appropriate state or local water
authorities before applying this product in and around public waters. State 
or local public agencies may require permits.

Recreational Use of Water in Treatment Area: There are no restrictions
on use of water in the treatment area for recreational purposes, including
swimming and fishing.

Livestock Use of Water from Treatment Area: There are no restrictions
on livestock consumption of water from the treatment area.

GENERAL USE PRECAUTIONS AND RESTRICTIONS 

Chemigation: Do not apply this product through any type of irrigation
system.

Irrigation: Water treated with Renovate OTF may not be used for 
irrigation purposes for 120 days after application or until triclopyr residue
levels are determined by laboratory analysis, or other appropriate means
of analysis, to be 1.0 ppb or less. This label describes both required and
recommended uses of a chemical analysis for the active ingredient, triclopyr.
SePRO Corporation recommends the use of an Enzyme-Linked
Immunoassay (ELISA) test for the determination of the active ingredient 
concentration in water. Contact SePRO Corporation for the incorporation of
this analysis in your treatment program. Other proven chemical analysis for
the active ingredient may also be used. The ELISA analysis is referenced in
this label as the preferred method for the rapid determination of the 
concentration of the active ingredient in the water.

– Seasonal Irrigation Waters: Renovate OTF may be applied during the 
off-season to surface waters that are used for irrigation on a seasonal 
basis, provided that there is a minimum of 120 days between Renovate  
OTF application and the first use of treated water for irrigation purposes 

General Information

or until triclopyr residue levels are determined by laboratory analysis, or 
other appropriate means of analysis, to be 1.0 ppb or less.

– Irrigation Canals/Ditches: Do not apply Renovate OTF to irrigation 
canals/ditches unless the 120 day restriction on irrigation water usage 
can be observed or triclopyr residue levels are determined by laboratory 
analysis, or other appropriate means of analysis, to be 1.0 ppb or less.

– There is no restriction on use of treated water to irrigate 
established grasses.

• Do not apply Renovate OTF directly to, or otherwise permit it to come into
direct contact with grapes, tobacco, vegetable crops, flowers, or other 
desirable broadleaf plants, and do not permit dust to drift into these areas.

• Do not apply to salt water bays or estuaries.
• Do not apply directly to un-impounded rivers or streams.
• Do not apply on ditches or canals currently being used to 

transport irrigation water or that will be used for irrigation within 120 days 
following treatment or until triclopyr residue levels are determined to be 
1.0 ppb or less.

• Do not apply where runoff water may flow onto agricultural land as injury 
to crops may result.

Grazing and Haying Restrictions:
Except for lactating dairy animals, there are no grazing restrictions following
application of this product.

• Grazing Lactating Dairy Animals: Do not allow lactating dairy 
animals to graze treated areas until the next growing season following 
application of this product.

• Do not harvest hay for 14 days after application.
• Grazed areas of non-cropland and forestry sites may be spot treated if

they comprise no more than 10% of the total grazable area.

Slaughter Restrictions: During the season of application, withdraw 
livestock from grazing treated grass at least 3 days before slaughter.

BEST MANAGEMENT PRACTICES FOR 
DRIFT MANAGEMENT

Equipment used in the application of Renovate OTF should be carefully 
calibrated to be sure it is working properly and delivering a uniform 
distribution pattern. Aerial application should be made only when the wind
velocity is 2 to 10 mph.

Applications should be made only when there is little or no hazard for 
volatility or dust drift, and when application can maintain Renovate OTF
placement in the intended area. Very small quantities of dust, which may not
be visible, may seriously injure susceptible plants, and Renovate OTF may 
be blown outside of the intended treatment area under extreme conditions.
Do not spread Renovate OTF when wind is blowing toward susceptible
crops or ornamental plants that are near enough to be injured.

Avoiding drift at the application site is the responsibility of the applicator.
The interaction of many equipment and weather related factors determine 
the potential for drift. The applicator is responsible for considering all these
factors when making decisions.

Ground Application Equipment: To aid in reducing drift, Renovate OTF
should be applied when wind velocity is low (follow state regulations; see
Sensitive Area under Aerial Drift Reduction Advisory below) or using a slurry
injection system.

AERIAL DRIFT REDUCTION ADVISORY

This section is advisory in nature and does not supersede the mandatory
label requirements.

Application Height: Applications should not be made at a height greater
than 10 feet above the top of the largest plants unless a greater height is
required for aircraft safety. Making applications at the lowest height that is
safe reduces drift potential.

Swath Adjustment: When applications are made with a crosswind, the
swath will be displaced downwind. Therefore, on the up and downwind
edges of the field, the applicator must compensate for this displacement by

ENVIRONMENTAL HAZARDS
Under certain conditions, treatment of aquatic weeds can result in oxygen
depletion or loss due to decomposition of dead plants, which may cause 
fish suffocation. Therefore, to minimize this hazard DO NOT treat more than
one-half (1/2) of the water area in a single operation and wait at least 
10 days between treatments when susceptible plants are mature and have
grown to the water's surface, or when the treatment would result in 
significant reductions in total plant biomass. Begin treatment along the shore
and proceed outwards in bands to allow fish to move into untreated areas.
Consult with the State agency for fish and game before applying to public
water to determine if a permit is needed.

AGRICULTURAL CHEMICAL: Do not ship or store with food, feeds, drugs
or clothing.



Surface Application
Use a mechanical spreader such as a fertilizer spreader or mechanical
seeder, or similar equipment capable of uniformly applying Renovate OTF.
Before spreading any product, carefully calibrate the application equipment.
When using boats and power equipment, you must determine the proper
combination of (1) boat speed, (2) rate of delivery from the spreader, and
(3) width of swath covered by the granules.

Use the following formula to calibrate the spreader's delivery in pounds of
Renovate OTF per minute:

miles per hour x swath width (feet) x pounds per acre   
=  pounds per minute
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Aerial Application (Helicopter Only)
Ensure uniform application. All equipment should be properly calibrated
using blanks with similar physical characteristics to Renovate OTF.
To avoid streaked, uneven or overlapped application, use an appropriate
tracking device (e.g. GPS). Refer to the Aerial Drift Reduction Advisory
section of this label for additional precautions and instructions for aerial
application.

Floating and Emersed Weeds
For control of water lily's (Nymphaea spp. and Nuphar spp.), watershield
(Brasenia spp.), and other susceptible emersed and floating herbaceous
weeds, apply 1.0 to 2.5 ppm a.e. triclopyr per acre. Apply when plants are
actively growing.

Use higher rates in the rate range when plants are mature, when the weed
mass is dense, in areas of greater water exchange, or for difficult to control
species. Repeat as necessary to control regrowth, but do not exceed a
total of 2.5 ppm a.e. triclopyr for the treatment area per annual growing
season.

Submersed Weeds
For control of Eurasian watermilfoil (Myriophyllum spicatum) and
other susceptible submersed weeds in ponds, lakes, reservoirs,
impounded rivers, streams, and other bodies of water that are 
quiescent; non-irrigation canals, and seasonal irrigation waters, or
ditches that have little or no continuous outflow, apply Renovate OTF
using mechanical or portable granule spreading equipment. Rates should
be selected according to the rate chart below to provide a triclopyr 
concentration of 0.50 to 2.5 ppm a.e. in treated water. Use of higher rates
in the rate range is recommended in areas of greater water exchange.
These areas may require a repeat application. However, total application 
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adjusting the path of the aircraft upwind. Swath adjustment distance
should increase, with increasing drift potential (e.g. higher wind).

Wind: Drift potential is lowest between wind speeds of 2 - 10 mph (follow
state regulations). However, many factors, including equipment type, 
determine drift potential at any given speed. Application should be avoided
below 2 mph due to variable wind direction and high inversion potential.
Note: Local terrain can influence wind patterns. Every applicator should
be familiar with local wind patterns and how they affect drift.

Sensitive Areas: Renovate OTF should only be applied when the 
potential for drift to adjacent sensitive areas (e.g., residential areas, known
habitat for threatened or endangered species, non-target crops) is minimal
(e.g., when wind is blowing away from the sensitive areas).

AQUATIC WEEDS CONTROLLED BY RENOVATE OTF

of Renovate OTF must not exceed an application rate of 2.5 ppm a.e.
triclopyr for the treatment area per annual growing season.

For optimal control, apply when Eurasian watermilfoil or other submersed
weeds are actively growing.

pennywort
smartweed 
water chestnut†, ††

yellow water lily (Nuphar spp., spatterdock)
white water lily (Nymphaea spp.)
water primrose (Ludwigia spp.)
watershield (Brasenia spp.)

alligatorweed
American lotus
bladderwort
Eurasian watermilfoil
milfoil species 
parrotfeather††

pickerelweed

Application Methods

Avg.Water
Depth (ft)

1

2

3

4 

14

27

41

54

0.5 ppm

20

41

61

81

0.75 ppm

41

81

122

162

1.5 ppm

54

108

162

216

2.0 ppm

67

135

202

270

2.5 ppm

Pounds Renovate OTF / acre

Concentration of Triclopyr Acid in Water (ppm a.e.)

† Not for use in California.
††Retreatment may be needed to achieve desired level of control.

27

54

81

108

1.0 ppm

For applications greater in depth than 4 feet, when targeting difficult to 
control species and/or in sites with high dilution potential, the following 
formula should be used to calculate applications rates should greater than
270 pounds of Renovate OTF be needed to achieve desired weed control.
NOTE: Do not exceed 2.5 ppm a.e. triclopyr for the treatment area per
annual growing season.

average depth x target ppm x 27 =  pounds of Renovate OTF per acre

Example Calculation:
6 foot average depth x 2.5 ppm x 27 = 405 pounds of 
Renovate OTF per acre 

SMALL SITE (LESS THAN 1/2 ACRE) / SPOT TREATMENT 
APPLICATION
For small treatment sites of 1/2 acre or less use the rate chart below to
determine the application rate depending on average water depth to achieve
a concentration of 1.25 to 2.5 ppm a.e. Do not exceed 2.5 ppm a.e. triclopyr
for the treatment area per annual growing season. Use higher rates in small
treatment areas and in areas prone to higher dilution and for heavy weed
infestation. Use the lower rates for spot treatment application of areas less
prone to dilution and lighter weed infestations. For best results, split the total
application rate into three equal applications 8 to 12 hours apart. Apply
when water is calm.

Example: A 100 ft. by 40 ft. lakeshore swimming area with a 4 ft. average
depth, heavily infested with Eurasian watermilfoil

Step 1: Determine the area to be treated in square feet (ft2) by multiplying 
the length of the area by the width.

– 100 ft. x 40 ft. = 4,000 ft2

Step 2: Determine the amount of Renovate OTF to be used by consulting 
the Renovate OTF Rate Chart for Areas Less than 1/2 Acre.

– Use 24.7 lbs. of Renovate OTF total based on 4 foot average 
depth in Rate Chart below.

Step 3: Apply Renovate OTF uniformly over weeds in treatment site in 
three equal applications of 8.2 lbs. each, 8 - 12 hours apart.

Area (ft2)

500

1,000

4,000

10,000

20,000

1.2

2.3

9.3

23.2

46.5

1.25 ppm a.e.

Pounds Renovate OTF

Renovate OTF Rate Chart for Areas Less than 1/2 Acre

3 foot average depth 4 foot average depth

2.5 ppm a.e. 1.25 ppm a.e. 2.5 ppm a.e.

2.3

4.6

18.6

46.5

93.0

1.5

3.1

12.4

31.0

62.0

3.0

6.1

24.7

61.9

123.9

For applications with an area or depth not included in the above chart, the
following formula should be used to calculate application rates.

area (ft2)/43,560 x average depth x target ppm x 27 = pounds of
Renovate OTF 



SePRO Corporation warrants that the product conforms to the chemical
description on the label and is reasonably fit for the purposes stated on the
label when used in strict accordance with the directions, subject to the
inherent risks set forth below. SEPRO CORPORATION MAKES NO
OTHER EXPRESS OR IMPLIED WARRANTY OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE OR ANY OTHER
EXPRESS OR IMPLIED WARRANTY.

It is impossible to eliminate all risks associated with use of this product.
Plant injury, lack of performance, or other unintended consequences may
result because of such factors as use of the product contrary to label
instructions (including conditions noted on the label such as unfavorable
temperatures, soil conditions, etc.), abnormal conditions (such as 
excessive rainfall, drought, tornadoes, hurricanes), presence of other 
materials, the manner of application, or other factors, all of which are
beyond the control of SePRO Corporation as the seller. To the extent 
permitted by applicable law all such risks shall be assumed by buyer.

To the fullest extent permitted by law, SePRO Corporation shall 
not be liable for losses or damages resulting from this product (including
claims based on contract, negligence, strict liability, or other legal theories)
shall be limited to, at SePRO Corporation’s election, one of the following:

1. Refund of purchase price paid by buyer or user for product 
bought, or

2. Replacement of amount of product used.

SePRO Corporation shall not be liable for losses or damages resulting
from handling or use of this product unless SePRO Corporation is promptly
notified of such losses or damages in writing. In no case shall SePRO
Corporation be liable for consequential or incidental damages or losses.

The terms of the Warranty Disclaimer above and this Limitation of
Remedies cannot be varied by any written or verbal statements or 
agreements. No employee or sales agent of SePRO Corporation or the
seller is authorized to vary or exceed the terms of the Warranty Disclaimer
or Limitations of Remedies in any manner.

Terms and Conditions of Use

Warranty Disclaimer

Inherent Risks of Use

Limitation of Remedies

Renovate is a registered trademark of Dow AgroSciences, LLC.
©Copyright 2008 SePRO Corporation. Revised 3/5/08.

Storage and Disposal
Nonrefillable container. Do not reuse or refill this container. Offer
for recycling if available. Do not contaminate water, food, or feed 
by storage and disposal. Open dumping is prohibited.
Pesticide Storage: Store in original container. Do not store near
food or feed. In case of leak or spill, contain material and dispose
as waste.
Pesticide Disposal: Wastes resulting from the use of this product
must be disposed of on site or at an approved waste disposal 
facility.
Container Disposal (Plastic Bags): Completely empty bag into 
application equipment. Then dispose of empty bag in a sanitary
landfill or by incineration, or, if allowed by state and local authorities,
by burning. If burned, stay out of smoke.
General: Consult federal, state, or local disposal authorities for
approved alternative procedures.

Area Treated
(acres)

<4

>4 - 8

>8 - 16

>16 - 32

>32 acres, 
calculate a 

setback using
the formula 

for the 
appropriate

rate

300

420

600

780

Setback (ft) =
(800*In

(acres) – 160)
/3.33

0.75 ppm

400

560

800

1040

Setback (ft) =
(800*In

(acres) – 160)
/2.50

1.0 ppm

600

840

1200

1560

Setback (ft) =
(800*In

(acres) – 160)
/1.67

1.5 ppm

800

1120

1600

2080

Setback (ft) =
(800*In

(acres) – 160)
/1.25

2.0 ppm

1000

1400

2000

2600

Setback (ft) =
(800*In 

(acres) – 160)

2.5 ppm

Required Setback Distance (ft) from Potable Water Intake

Concentration of Triclopyr Acid in Water (ppm a.e.)

Example Calculation 1:
to apply 2.5 ppm Renovate OTF to 50 acres:

Setback in feet = (800 x ln (50 acres) – 160
= (800 x 3.912) – 160
= 2970 feet

Example Calculation 2:
to apply 0.75 ppm Renovate OTF to 50 acres:

Setback in feet = (800 x ln (50 acres) – 160
3.33

= (800 x 3.912) – 160
3.33

= 892 feet
Note: Existing potable water intakes which are no longer in use, such as those
replaced by potable water wells or connections to a municipal water system, are not
considered to be functioning potable water intakes.

To apply Renovate OTF around and within the distances noted above from a 
functioning potable water intake, the intake must be turned off until the triclopyr level in
the intake water is determined to be 0.4 parts per million (ppm) or less by laboratory
analysis or immunoassay.

WETLAND SITES
Wetlands include flood plains, deltas, marshes, swamps, bogs, and 
transitional areas between upland and lowland sites. Wetlands may occur
within forests, wildlife habitat restoration and management areas and similar
sites as well as areas adjacent to or surrounding domestic water supply
reservoirs, lakes and ponds.

For control of emersed, floating or submersed aquatic weeds in wetland
sites, follow use directions and application methods associated with the
Floating and Emersed Weeds or Submersed Weeds sections on this label.

Use Precautions
Minimize unintentional application to open water when treating target 
vegetation in wetland sites. Note: Consult local public water control
authorities before applying this product in and around public water.
Permits may be required to treat such areas.

IF ANY CONTENT ON THIS LABEL IS NOT UNDERSTOOD, OR 
YOU NEED FURTHER ASSISTANCE, CONTACT A SEPRO AQUATIC
SPECIALIST WITH QUESTIONS SPECIFIC TO YOUR APPLICATION.

Note: ln = natural logarithm

If terms of the following Warranty Disclaimer, Inherent Risks of Use, and
Limitation of Remedies are not acceptable, return unopened package at
once to the seller for a full refund of purchase price paid. Otherwise, use
by the buyer or any other user constitutes acceptance of the terms under
Warranty Disclaimer, Inherent Risks of Use and Limitations of Remedies.

Precautions for Potable Water Intakes:
For applications of Renovate OTF to control floating, emersed, and 
submersed weeds in sites that contain a functioning potable water intake
for human consumption, see the chart below to determine the minimum
setback distances of the application from the functioning potable water
intakes.

Example Calculation:
8,250 ft2/43,560 x 4 foot average depth x 1.25 ppm x 27 =  25.6 pounds of
Renovate OTF

Small treatment application of Renovate OTF is recommended with 
waterproof gloves or a hand spreader to uniformly distribute flakes on 
target weeds.



specimen label

Renovate
®

MAX G
aquatic Herbicide

For control oF aquatic WeeDs in PonDs;
laKes; reservoirs; marsHes; BaYous;
DrainaGe DitcHes; non-irriGation canals;
anD rivers anD streams tHat are quiescent
or sloW-FloWinG.

active ingredient

triclopyr:  3,5,6-trichloro-2-pyridinyloxyacetic acid, 

triethylamine salt...................................................................4.0%

2,4-dichlorophenoxyacetic acid, dimethylamine salt........14.0%

other ingredients...................................................................82.0%

total....................................................................................100.0%

Acid equivalence (a.e.): 14.4%

notice:  Read the entire label.  Use only according to label 

directions.  Before using this product, read Warranty

Disclaimer, Inherent Risks of Use and Limitation of Remedies

at end of label booklet.  if terms are unacceptable, return at

once unopened.

For additional information on our products, please visit

www.sepro.com.

EPA Reg. No. 67690-50

FPL061209

Renovate is a registered trademark of Dow AgroSciences LLC.

sePro corporation 11550 N. Meridian Street, Suite 600, Carmel, IN 46032  U.S.A.

Hazards to Humans and Domestic animals

causes substantial, but temporary eye injury.  Harmful if 

swallowed.  avoid contact with skin or clothing.  Do not get 

in eyes or on clothing.  Wear protective eyewear (goggles,

face shield, or safety glasses).  Wash thoroughly with soap

and water after handling and before eating, drinking, chewing

gum, or using tobacco.  remove and wash contaminated

clothing before reuse.  Wear long-sleeved shirt and long

pants, socks, and shoes.

Precautionary statements

if in eyes  

if swallowed

if inhaled 

if on skin or 

clothing

• Hold eye open and rinse slowly and gently 

with water for 15 - 20 minutes.  Remove 

contact lenses, if present, after the first 

5 minutes, then continue rinsing eye.

• Call a poison control center or doctor for 

treatment advice.

• Call a poison control center or doctor 

immediately for treatment advice. 

• Have person sip a glass of water if able to 

swallow.

• Do not induce vomiting unless told to do so 

by a poison control center or doctor.

• Do not give anything by mouth to an 

unconscious person.

• Move person to fresh air.

• If person is not breathing, call 911 or an 

ambulance, then give artificial respiration, 

preferably mouth-to-mouth if possible.

• Call a poison control center or doctor for 

further treatment advice.

• Take off contaminated clothing.  

• Rinse skin immediately with plenty of water 

for 15 - 20 minutes.

• Call a poison control center or doctor for 

treatment advice.

First aiD

Have the product container or label with you when calling a

poison control center or doctor, or going for treatment.  In

case of emergency endangering health or the environment

involving this product, call inFotrac at 1-800-535-5053.  

note to Physician:  Probable mucosal damage may contraindicate

the use of gastric lavage.

Renovate is a registered trademark of Dow AgroSciences LLC.  New 06/12/09.

©Copyright 2009 SePRO Corporation.

Keep out of reach of children

WarninG/aviso
si usted no entiende la etiqueta, busque a alguien para que 

se la explique a usted en detalle.  (if you do not understand

the label, find someone to explain it to you in detail.)

Personal Protective equiPment (PPe)
all loaders, applicators, and other handlers must wear:

• Long-sleeve shirt and long pants;

• Shoes and socks; and

• Protective eyewear.

Follow manufacturer’s instructions for cleaning/maintaining PPE.  

If no such instructions for washables exist, use detergent and hot

water.  Keep and wash PPE separately from other laundry.
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environmental HaZarDs
Fish breathe dissolved oxygen in the water and decaying weeds

also use oxygen.  When treating continuous, dense weed masses,

it may be appropriate to treat only part of the infestation at a time.

For example, in quiescent waters, apply the product to areas 

separated by untreated sections that can be treated after 

vegetation in treated areas has disintegrated.  During the growing

season, weeds decompose in a 2 to 4 week period following 

treatment.  Begin treatment along the shore and proceed outwards

in bands to allow fish to move into untreated areas.  Waters having

limited and less dense weed infestations may not require partial

treatments.

aGricultural cHemical:  Do not ship or store with food,

feeds, drugs or clothing.

enGineerinG controls
Pilots must use an enclosed cockpit that meets the requirements

listed in the WPS for agricultural pesticides [40 CFR 170.240(d)(6].

Directions for use

Generally, target plants are controlled within 2 to 4 weeks after

treatment, but depending on conditions and plant species can

take up to 8 weeks for complete control.           

When applying Renovate MAX G follow all applicable use 

directions, precautions and limitations.  All Renovate MAX G 

concentrations referred to in this label are based on acid 

equivalence (a.e.).

obtain required Permits: Consult with the State or local

agency with primary responsibility for pesticide regulation before

applying to public waters to determine if a permit or public 

notification is required.

recreational use of Water in treatment area: There are no

restrictions on the use of treated water for recreational purposes,

including swimming, fishing and domestic purposes.

livestock use of Water from treatment area: There are no

restrictions on consumption of treated water for potable use by

livestock, pets, or other animals.

General use Precautions anD 
restrictions 
• Do not apply this product in a way that will contact workers or 

other persons, either directly or through drift.  Only protected 

handlers may be in the area during application.

• Do not enter or allow people (or pets) to enter the treated area 

until dusts have settled.

• For requirements specific to your State or Tribe, consult the 

State or Tribal agency responsible for pesticide regulation.   

• chemigation:  Do not apply Renovate MAX G through any 

type of irrigation system.

• Do not apply to salt water bays or estuaries.

• Applications to target areas are limited to two (2) per season.

• Apply a maximum of 93.7 pounds of Renovate MAX G 

(13.5 lbs a.e.)/acre-foot per application.  Do not exceed 5.0 ppm

during any single application.

• Do not apply within 21 days of previous application except 

when conducting split treatments.  Split treatments, over 

relatively short periods of time (e.g. 1 to 4 days), may be 

effective in some areas to maintain adequate exposure with 

target plants, such as small sites or sites with higher dilution 

potential.

• When treating moving bodies of water, applications must be 

made while traveling upstream to prevent concentration of 

herbicide downstream from the application.

user saFetY recommenDations
users should:

• Wash hands before eating, drinking, chewing gum, using tobacco or 

using the toilet.

• Remove clothing/PPE immediately if pesticide gets inside.  Then 

wash thoroughly and put on clean clothing.  If pesticide gets on skin,

wash immediately with soap and water.

• Remove PPE immediately after handling this product.  Wash the 

outside of gloves before removing.  As soon as possible, wash 

thoroughly and change into clean clothing.

It is a violation of Federal law to use this product in a manner

inconsistent with its labeling.  Read all Directions for Use carefully

before applying.

General inFormation
Renovate MAX G herbicide may be applied directly to water for

the control of aquatic weeds.  Renovate MAX G enhances target

weed control, and provides selective control of many broadleaf

weeds in:  ponds; lakes; reservoirs; marshes; bayous; drainage

ditches; non-irrigation canals; and rivers and streams that are 

quiescent or slow-flowing.

Renovate MAX G is formulated on biodegradable granules that,

when applied to water bodies, immediately delivers Renovate

MAX G down to the critical area for controlling target weeds.

Renovate MAX G is quickly absorbed from the water through plant

stems and foliage and from the hydrosoil by roots.  Herbicidal

symptoms are initially expressed 2 to 14 days following application

and usually involve bending and twisting of apical sections and

shoots of susceptible plants.  Initial symptoms are followed by

necrosis of terminal buds and above ground tissue.    

If terms of the following Warranty Disclaimer, Inherent Risks 

of Use, and Limitation of Remedies are not acceptable, return

unopened package at once to the seller for a full refund of 

purchase price paid.  Otherwise, use by the buyer or any other

user constitutes acceptance of the terms under Warranty

Disclaimer, Inherent Risks of Use and Limitations of Remedies.

SePRO Corporation warrants that the product conforms to the

chemical description on the label and is reasonably fit for the

purposes stated on the label when used in strict accordance

with the directions, subject to the inherent risks set forth below.

to tHe eXtent consistent WitH aPPlicaBle laW,

sePro corPoration maKes no otHer eXPress or

imPlieD WarrantY oF mercHantaBilitY or Fitness

For a Particular PurPose or anY otHer eXPress

or imPlieD WarrantY.

It is impossible to eliminate all risks associated with use of this

product.  Plant injury, lack of performance, or other unintended

consequences may result because of such factors as use of

the product contrary to label instructions (including conditions

noted on the label such as unfavorable temperatures, soil 

conditions, etc.), abnormal conditions (such as excessive 

rainfall, drought, tornadoes, hurricanes), presence of other

materials, the manner of application, or other factors, all of

which are beyond the control of SePRO Corporation as the

seller.  To the extent consistent with applicable law, all such

risks shall be assumed by buyer.

To the extent consistent with applicable law, the exclusive 

remedy for losses or damages resulting from this product

(including claims based on contract, negligence, strict liability,

or other legal theories) shall be limited to, at SePRO

Corporation’s election, one of the following:

(1) Refund of purchase price paid by buyer or user for 

product bought, or

(2) Replacement of amount of product used.

To the extent consistent with applicable law SePRO

Corporation shall not be liable for losses or damages resulting

from handling or use of this product unless SePRO Corporation

is promptly notified of such losses or damages in writing.  To

the extent permitted by applicable law in no case shall SePRO

Corporation be liable for consequential or incidental damages

or losses. 

The terms of the Warranty Disclaimer above and this 

Limitation of Remedies cannot be varied by any written or 

verbal statements or agreements.  No employee or sales agent

of SePRO Corporation or the seller is authorized to vary or

exceed the terms of the Warranty Disclaimer or Limitations of

Remedies in any manner.

terms and conditions of use

Warranty Disclaimer

inherent risks of use

limitation of remedies



600

< 1 ppm†

1,200

1.1 to 2.0 ppm†

1,800

2.1 to 3.0 ppm†

2,400

3.1 to 5 ppm†

application concentration and minimum setback distance (ft) from
functioning potable water intake

table 1: Drinking Water setback Distances
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aPPlication to Waters useD For 
irriGation 
irrigation restrictions

• Do not use treated water for irrigating greenhouse or nursery 

plants unless triclopyr and 2,4-D residues are confirmed to be 

less than 1 ppb by laboratory analysis.  

• Do not use water treated with Renovate MAX G for hydroponic 

farming.

• Do not apply Renovate MAX G directly to, or otherwise permit 

it to come into direct contact with grapes, tobacco, vegetable 

crops, flowers, or other desirable susceptible broadleaf plants, 

and do not permit dust to drift into these areas.

• This label describes both required and recommended uses of a 

chemical analyses for the active ingredients, triclopyr and 2,4-D.  

SePRO Corporation recommends the use of an Enzyme-Linked 

Immunoassay (ELISA) test for the determination of Renovate 

MAX G concentration in water.  Contact SePRO Corporation for 

the incorporation of these analyses into your treatment program.  

Other proven chemical analysis for the active ingredients may 

also be used.  The ELISA analysis is referenced in this label as 

the preferred method for the rapid determination of the 

concentration of the active ingredients in the water.  Both triclopyr 

and 2,4-D can be analyzed from a single water sample.

• If Renovate MAX G treated water is intended to be used only for 

crops or non-crop areas that are labeled for direct treatment with 

triclopyr and 2,4-D such as pastures, turf, or established grasses, 

the treated water may be used to irrigate and/or mix sprays for 

these sites at any time during and after application.

• Due to potential phytotoxicity and/or residue considerations, the 

following restrictions are applicable to other uses of irrigation 

water:

• If treated water is intended to be used to irrigate or mix sprays 

for crops not labeled for direct treatment with triclopyr and 

2,4-D, the water must not be used unless one of the following 

restrictions has been observed:

- A waiting period of 120 days from the time of application 

has elapsed; or 

- An approved assay indicates that the triclopyr 

concentration is 1.0 ppb or less and the 2,4-D 

concentration is 100 ppb or less at the water intake.  See 

Table 2 (SAMPLING FOR DRINKING WATER 

ANALYSES) for the recommended waiting periods after 

application but before taking the initial water sample at 

water intake.  

• If treated water is intended to be used to irrigate non-crop 

areas not labeled for direct treatment with triclopyr and 2,4-D 

(e.g. landscape ornamentals) or for other irrigation uses not 

described, consult with SePRO Corporation prior to 

commencing irrigation if triclopyr concentrations exceed 

1.0 ppb and 2,4-D concentrations are greater than 100 ppb. 

† ppm acid equivalent target water concentration

• Following each application of Renovate MAX G, treated water 

must not be used for potable water unless one of the following 

restrictions has been observed:

- A setback distance described in Table 1 was used for the 

application;

- A waiting period of at least 21 days from the time of 

application has elapsed; or

- An approved assay indicates that the triclopyr concentration 

is 400 ppb or less and the 2,4-D concentration is 70 ppb or 

less at the water intake.  Sampling for drinking water analyses

should occur no sooner than stated in Table 2.  note:

Sampling for drinking water analysis should occur no sooner 

than 3 days after Renovate MAX G application.  Analysis of 

2,4-D in drinking water samples must be completed by a 

laboratory that is certified under the Safe Drinking Water Act 

to perform drinking water analysis using a currently approved 

version of analytical Method Number 515, 555, other methods

for 2,4-D as may be listed in Title 40 CFR, Part 141.24, or 

Method Number 4015 (immunoassay of 2,4-D) from U.S. EPA

Test Methods for Evaluating Solid Waste SW-846.

–

5

< 1 ppm††

10

1.1 to 3.0 ppm††

14

3.1 to 5.0 ppm††

minimum days after application before initial water sampling 
at the functioning potable water intake

table 2: sampling for Drinking Water analyses†

–

† These are general guidelines; the amount of time required for residues to reach 
concentrations acceptable for drinking or irrigation will depend on the total acres  
treated relative to water body size, application rates, water exchange rates, weed 
density, and various other factors.  Consult a SePRO Aquatic Specialist for site 
specific recommendations.

††ppm acid equivalent target water concentration

storage and Disposal
Do not contaminate water, food or feed by storage or disposal.

Pesticide storage: Store in original container only.  Do not

store near feed or foodstuffs.  In case of spill, contain material

and dispose as waste.

Pesticide Disposal: Wastes resulting from use of this product

may be used according to label directions or disposed of at an

approved waste disposal facility.

nonrefillable container Disposal (non-rigid, any size):

Completely empty bag into application equipment.  Then 

dispose of empty bag in a sanitary landfill, or by incineration, or,

if allowed by state and local authorities, by burning.  If burned,

stay out of smoke. 

aPPlications to PotaBle Water sources
Potable Water restrictions 

• The potable water use restrictions on this label are to ensure 

that consumption of water by the public is allowed only when the

concentration of triclopyr in water is less than 400 ppb and the 

concentration of 2,4-D in water is less than the MCL (Maximum 

Contaminant Level) of 70 ppb.  Applicators should consider the 

unique characteristics of the treated waters to assure that 

triclopyr and 2,4-D concentrations in potable water do not 

exceed 400 ppb and 70 ppb, respectively, at the time of 

consumption.

• The drinking water setback distances from functioning potable 

water intakes are provided in Table 1 (DRINKING WATER 

SETBACK DISTANCES).

iF anY oF tHe content oF tHis laBel is not 

unDerstooD, or You neeD FurtHer assistance, 

contact a sePro aquatic sPecialist WitH 

questions sPeciFic to Your aPPlication. 
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• If no setback distance from Table 1 is to be used for the  

application, applicators or the authorizing organization must

provide a drinking water notification and an advisory to shut

off all potable water intakes inside the setback zone prior to

Renovate MAX G application. Notification to the party 

responsible for a public water supply or to individual private water

users must be done in a manner to assure that the party is 

aware of the water use restrictions when this product is applied 

to potable water.  The following is an example of a notification via

posting, but other methods of notification which convey the above

restrictions may be used and may be required in some cases 

under state or local law or as a condition of a permit. 

- Example:

• Posting notification should be located every 250 feet 

including the shoreline of the treated area and up to 250 feet

of shoreline past the application site to include immediate 

public access points.  Posting should include the day and 

time of application.  Posting may be removed if analyses of

a sample collected at the intake, no sooner than stated in 

Table 2, shows that the triclopyr concentration in the water is 

400 ppb or less and the 2,4-D concentration is 70 ppb or 

less, or after 21 days following application, whichever 

occurs first.

- Text of notification: Wait 21 days before diverting 

functioning surface water intakes from the treated 

aquatic site to use as drinking water unless water at 

functioning drinking water intakes is tested no sooner 

than [insert days from Table 2] and is demonstrated by 

assay to contain no more than 400 ppb triclopyr and 

70 ppb 2,4-D.  Application Date: ______, Time: ______.

• NOTE: Existing potable water intakes that are no longer in use, 

such as those replaced by a connection to a municipal water 

system or a potable water well, are not considered to be 

functioning potable water intakes.

• Drinking water setback distances do not apply to terrestrial 

applications of triclopyr or 2,4-D adjacent to water bodies with   

potable water intakes.

GRAZING AND HAYING RESTRICTIONS 
Except for lactating dairy animals, there are no grazing restrictions

following application of this product.

• Grazing Lactating Dairy Animals: Do not allow lactating dairy 

animals to graze treated areas until the next growing season 

following application of this product.

• Do not harvest hay for 14 days after application.

• Grazed areas of sites may be spot treated if they comprise no 

more than 10% of the total grazable area.

SLAUGHTER RESTRICTIONS
During the season of application, withdraw livestock from grazing

treated grass at least 3 days before slaughter.

DRIFT MANAGEMENT
A variety of factors including weather conditions (e.g., wind 

direction, wind speed, temperature, relative humidity) and method

of application (e.g., ground, aerial, airblast) can influence pesticide

drift.  The applicator must evaluate all factors and make 

appropriate adjustments when applying this product.  Applying

Renovate MAX G through an enclosed eductor or slurry injection

injection system via a continuous stream of water and/or injected

under the water surface further minimizes drift potential.

Wind Speed

Do not apply at wind speeds greater than 15 mph.  Only apply this

product if the wind direction favors on-target deposition and there

are not sensitive areas (including, but not limited to, residential

areas, bodies of water, known habitat for non-target species, 

non-target crops) near enough to be injured.

Temperature Inversions

If applying at wind speeds less than 3 mph, the applicator must

determine if:  a) conditions of temperature inversion exist, or b)

stable atmospheric conditions exist at or below application height.

Do not make applications into areas of temperature inversions or

stable atmospheric conditions.

Susceptible Plants: Do not apply under circumstances where

drift may occur to food, forage, or other plantings that might be

damaged or crops thereof rendered unfit for sale, use or 

consumption.  Susceptible crops include, but are not limited to,

cotton, okra, flowers, grapes (in growing stage), fruit trees (foliage),

soybeans (vegetative stage), ornamentals, sunflowers, tomatoes,

beans, and other vegetables, or tobacco.  Small amounts of 

pesticide drift that might not be visible may injure susceptible

broadleaf plants.

Other State and Local Requirements: Applicators must follow

all state and local pesticide drift requirements regarding application

of triclopyr or 2,4-D herbicides in aquatic sites.  Where states have

more stringent regulations, they must be observed.

Equipment

All aerial and ground application equipment must be properly

maintained and calibrated using appropriate carriers or surrogates.

Aerial applications

• Apply Renovate MAX G at the lowest height consistent with 

efficacy and flight safety.  Do not apply at a height greater than 

10 feet above the water surface or plant canopy unless a greater

height is required for aircraft safety.

• When applications are made with a crosswind, the swath will be 

displaced downwind.  The applicator must compensate for this 

by adjusting the path of the aircraft upwind.

AQUATIC WEEDS CONTROLLED BY 
RENOVATE MAX G
Efficacy and selectivity of Renovate MAX G is dependent upon

dose, time of year, stage of growth, method of application, and

water movement.  The following categories—highly susceptible,

moderately susceptible, and less susceptible—are provided to

define species that may be controlled using Renovate MAX G.  

Efficacy and selectivity is dependent on many factors, and can 

be managed through selection of application rates, application 

techniques and timing, etc.  Rate selection will be partially 

dependent on characteristics of the treatment area.  Consult with

SePRO Corporation to determine best treatment protocols to 

manage individual species and to meet specific aquatic plant 

management objectives.  Plants listed as moderately susceptible

and less susceptible can be controlled under most use conditions,

but generally require higher application rates.

HIGHLY SUSCEPTIBLE VASCULAR AQUATIC PLANTS

Eurasian watermilfoil (Myriophyllum spicatum)

hybrid watermilfoil (Myriophyllum spicatum x sibiricum) 

MODERATELY SUSCEPTIBLE VASCULAR AQUATIC PLANTS 

northern watermilfoil (Myriophllyum sibiricum) 

other milfoil species (Myriophyllum spp.) 

bladderwort (Utricularia spp.) 

white water lily (Nymphaea spp.) 

watershield (Brasenia spp.) 

LESS SUSCEPTIBLE VASCULAR AQUATIC PLANTS

variable-leaf milfoil (Myriophyllum heterophyllum) 

water stargrass (Heteranthera dubia) 

coontail (Ceretophyllum demersum) 

parrotsfeather (Myriophyllum aquaticum) ††

yellow water lily or spatterdock (Nuphar spp.) 

water chestnut (Trapa natans) †, ††

† Not for use in California

†† Retreatment may be needed to achieve desired level of control.

Surface Application

Use a mechanical spreader such as a fertilizer spreader, blower,

mechanical seeder, an eductor system, or similar equipment 

capable of uniformly applying Renovate MAX G.  Before spreading

any product, carefully calibrate the application equipment.  When

using boats and power equipment, you must determine the proper

combination of (1) boat speed, (2) rate of delivery from the 

spreader, and (3) width of swath covered by the granules.

Use the following formula to calibrate the spreader’s delivery in

pounds of Renovate MAX G per minute:

Pounds per Minute = miles per hour  x  swath width (feet)  x  pounds per acre

495

Aerial Application (Helicopter Only)

Ensure uniform application.  All equipment should be properly 

calibrated using blanks with similar physical characteristics to

Renovate MAX G.  To avoid streaked, uneven or overlapped 

application, use an appropriate tracking device (e.g. GPS).  Refer

to the DRIFT MANAGEMENT section of this label for additional

precautions and instructions for aerial application.

†Use of higher rates in the rate range is necessary to achieve desired control in 
areas of greater water exchange; when treating more mature plants; when targeting
more difficult to control aquatic species; and when treating small areas in larger 
bodies of water (spot treatments).  Lower concentrations are generally used when 
conducting early season large-scale treatments; and treating larger areas, more 
immature plants, and areas with less potential for rapid water exchange.  Some 
areas may require a repeat application to control re-growth.

The following formula can be used to calculate applications rates

based on depths exceeding 4 feet deep or when using a 

concentration not in the Table 3.

Pounds of Renovate MAX G per Acre = average depth  x 

target ppm x 18.75

Example Calculation:

6 foot average depth  x  1.25 ppm  x  18.75 = 140.6 pounds of

Renovate MAX G per acre 

NOTE: apply a maximum of 93.7 pounds of Renovate MAX G

(13.5 lbs a.e.)/acre-foot per application.  Do not exceed 5.0 ppm

during any single application.

COMBINATIONS WITH OTHER HERBICIDES
Renovate MAX G may be combined or applied simultaneously

with other herbicides to increase the weed control spectrum or

enhance efficacy.  Follow all applicable use directions, precautions,

and restrictions on all labels used in the combination.

Application Methods

1

2

3

4

5

Average
Water

Depth (ft)

4.7

9.4

14.1

18.8

23.4

0.25 ppm

Pounds Renovate MAX G / acre

Table 3: Concentration of Renovate MAX G in Water (ppm a.e.)†

0.5 ppm 1.0 ppm 2.0 ppm 4.0 ppm 5.0 ppm

9.4

18.8

28.1

37.5

46.9

18.8

37.5

56.3

75.0

93.8

37.5

75.0

112.5

150.0

187.5

75.0

150.0

225.0

300.0

375.0

93.7

187.5

281.2

375.0

468.7

Floating-leaf and Emergent Weeds

For control of water lily’s (Nymphaea spp. and Nuphar spp.),

watershield (Brasenia spp.), and other susceptible emergent and

floating-leaf herbaceous weeds, apply up to 1.0 to 5.0 ppm.  Apply

when plants are actively growing.

Submersed Weeds

For control of Eurasian watermilfoil (Myriophyllum spicatum) 

and other submersed weeds, apply Renovate MAX G at 

concentrations up to 0.25 to 5.0 ppm in treated water.  Rates

should be selected according to the Table 3 (CONCENTRATION

of RENOVATE MAX G IN WATER).  For optimal control, apply

when Eurasian watermilfoil or other submersed weeds are actively

growing.  

When controlling Eurasian watermilfoil in plant communities 

containing other desirable susceptible species, selectivity may be

enhanced generally by using a rate lower in the range, treatment

timing, application technique, etc.; consult a SePRO Aquatic

Specialist for site specific recommendations.   
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• If no setback distance from Table 1 is to be used for the  

application, applicators or the authorizing organization must

provide a drinking water notification and an advisory to shut

off all potable water intakes inside the setback zone prior to

Renovate MAX G application. Notification to the party 

responsible for a public water supply or to individual private water

users must be done in a manner to assure that the party is 

aware of the water use restrictions when this product is applied 

to potable water.  The following is an example of a notification via

posting, but other methods of notification which convey the above

restrictions may be used and may be required in some cases 

under state or local law or as a condition of a permit. 

- Example:

• Posting notification should be located every 250 feet 

including the shoreline of the treated area and up to 250 feet

of shoreline past the application site to include immediate 

public access points.  Posting should include the day and 

time of application.  Posting may be removed if analyses of

a sample collected at the intake, no sooner than stated in 

Table 2, shows that the triclopyr concentration in the water is 

400 ppb or less and the 2,4-D concentration is 70 ppb or 

less, or after 21 days following application, whichever 

occurs first.

- Text of notification: Wait 21 days before diverting 

functioning surface water intakes from the treated 

aquatic site to use as drinking water unless water at 

functioning drinking water intakes is tested no sooner 

than [insert days from Table 2] and is demonstrated by 

assay to contain no more than 400 ppb triclopyr and 

70 ppb 2,4-D.  Application Date: ______, Time: ______.

• NOTE: Existing potable water intakes that are no longer in use, 

such as those replaced by a connection to a municipal water 

system or a potable water well, are not considered to be 

functioning potable water intakes.

• Drinking water setback distances do not apply to terrestrial 

applications of triclopyr or 2,4-D adjacent to water bodies with   

potable water intakes.

GRAZING AND HAYING RESTRICTIONS 
Except for lactating dairy animals, there are no grazing restrictions

following application of this product.

• Grazing Lactating Dairy Animals: Do not allow lactating dairy 

animals to graze treated areas until the next growing season 

following application of this product.

• Do not harvest hay for 14 days after application.

• Grazed areas of sites may be spot treated if they comprise no 

more than 10% of the total grazable area.

SLAUGHTER RESTRICTIONS
During the season of application, withdraw livestock from grazing

treated grass at least 3 days before slaughter.

DRIFT MANAGEMENT
A variety of factors including weather conditions (e.g., wind 

direction, wind speed, temperature, relative humidity) and method

of application (e.g., ground, aerial, airblast) can influence pesticide

drift.  The applicator must evaluate all factors and make 

appropriate adjustments when applying this product.  Applying

Renovate MAX G through an enclosed eductor or slurry injection

injection system via a continuous stream of water and/or injected

under the water surface further minimizes drift potential.

Wind Speed

Do not apply at wind speeds greater than 15 mph.  Only apply this

product if the wind direction favors on-target deposition and there

are not sensitive areas (including, but not limited to, residential

areas, bodies of water, known habitat for non-target species, 

non-target crops) near enough to be injured.

Temperature Inversions

If applying at wind speeds less than 3 mph, the applicator must

determine if:  a) conditions of temperature inversion exist, or b)

stable atmospheric conditions exist at or below application height.

Do not make applications into areas of temperature inversions or

stable atmospheric conditions.

Susceptible Plants: Do not apply under circumstances where

drift may occur to food, forage, or other plantings that might be

damaged or crops thereof rendered unfit for sale, use or 

consumption.  Susceptible crops include, but are not limited to,

cotton, okra, flowers, grapes (in growing stage), fruit trees (foliage),

soybeans (vegetative stage), ornamentals, sunflowers, tomatoes,

beans, and other vegetables, or tobacco.  Small amounts of 

pesticide drift that might not be visible may injure susceptible

broadleaf plants.

Other State and Local Requirements: Applicators must follow

all state and local pesticide drift requirements regarding application

of triclopyr or 2,4-D herbicides in aquatic sites.  Where states have

more stringent regulations, they must be observed.

Equipment

All aerial and ground application equipment must be properly

maintained and calibrated using appropriate carriers or surrogates.

Aerial applications

• Apply Renovate MAX G at the lowest height consistent with 

efficacy and flight safety.  Do not apply at a height greater than 

10 feet above the water surface or plant canopy unless a greater

height is required for aircraft safety.

• When applications are made with a crosswind, the swath will be 

displaced downwind.  The applicator must compensate for this 

by adjusting the path of the aircraft upwind.

AQUATIC WEEDS CONTROLLED BY 
RENOVATE MAX G
Efficacy and selectivity of Renovate MAX G is dependent upon

dose, time of year, stage of growth, method of application, and

water movement.  The following categories—highly susceptible,

moderately susceptible, and less susceptible—are provided to

define species that may be controlled using Renovate MAX G.  

Efficacy and selectivity is dependent on many factors, and can 

be managed through selection of application rates, application 

techniques and timing, etc.  Rate selection will be partially 

dependent on characteristics of the treatment area.  Consult with

SePRO Corporation to determine best treatment protocols to 

manage individual species and to meet specific aquatic plant 

management objectives.  Plants listed as moderately susceptible

and less susceptible can be controlled under most use conditions,

but generally require higher application rates.

HIGHLY SUSCEPTIBLE VASCULAR AQUATIC PLANTS

Eurasian watermilfoil (Myriophyllum spicatum)

hybrid watermilfoil (Myriophyllum spicatum x sibiricum) 

MODERATELY SUSCEPTIBLE VASCULAR AQUATIC PLANTS 

northern watermilfoil (Myriophllyum sibiricum) 

other milfoil species (Myriophyllum spp.) 

bladderwort (Utricularia spp.) 

white water lily (Nymphaea spp.) 

watershield (Brasenia spp.) 

LESS SUSCEPTIBLE VASCULAR AQUATIC PLANTS

variable-leaf milfoil (Myriophyllum heterophyllum) 

water stargrass (Heteranthera dubia) 

coontail (Ceretophyllum demersum) 

parrotsfeather (Myriophyllum aquaticum) ††

yellow water lily or spatterdock (Nuphar spp.) 

water chestnut (Trapa natans) †, ††

† Not for use in California

†† Retreatment may be needed to achieve desired level of control.

Surface Application

Use a mechanical spreader such as a fertilizer spreader, blower,

mechanical seeder, an eductor system, or similar equipment 

capable of uniformly applying Renovate MAX G.  Before spreading

any product, carefully calibrate the application equipment.  When

using boats and power equipment, you must determine the proper

combination of (1) boat speed, (2) rate of delivery from the 

spreader, and (3) width of swath covered by the granules.

Use the following formula to calibrate the spreader’s delivery in

pounds of Renovate MAX G per minute:

Pounds per Minute = miles per hour  x  swath width (feet)  x  pounds per acre

495

Aerial Application (Helicopter Only)

Ensure uniform application.  All equipment should be properly 

calibrated using blanks with similar physical characteristics to

Renovate MAX G.  To avoid streaked, uneven or overlapped 

application, use an appropriate tracking device (e.g. GPS).  Refer

to the DRIFT MANAGEMENT section of this label for additional

precautions and instructions for aerial application.

†Use of higher rates in the rate range is necessary to achieve desired control in 
areas of greater water exchange; when treating more mature plants; when targeting
more difficult to control aquatic species; and when treating small areas in larger 
bodies of water (spot treatments).  Lower concentrations are generally used when 
conducting early season large-scale treatments; and treating larger areas, more 
immature plants, and areas with less potential for rapid water exchange.  Some 
areas may require a repeat application to control re-growth.

The following formula can be used to calculate applications rates

based on depths exceeding 4 feet deep or when using a 

concentration not in the Table 3.

Pounds of Renovate MAX G per Acre = average depth  x 

target ppm x 18.75

Example Calculation:

6 foot average depth  x  1.25 ppm  x  18.75 = 140.6 pounds of

Renovate MAX G per acre 

NOTE: apply a maximum of 93.7 pounds of Renovate MAX G

(13.5 lbs a.e.)/acre-foot per application.  Do not exceed 5.0 ppm

during any single application.

COMBINATIONS WITH OTHER HERBICIDES
Renovate MAX G may be combined or applied simultaneously

with other herbicides to increase the weed control spectrum or

enhance efficacy.  Follow all applicable use directions, precautions,

and restrictions on all labels used in the combination.

Application Methods

1

2

3

4

5

Average
Water

Depth (ft)

4.7

9.4

14.1

18.8

23.4

0.25 ppm

Pounds Renovate MAX G / Acre

Table 3: Concentration of Renovate MAX G in Water (ppm a.e.)†

0.5 ppm 1.0 ppm 2.0 ppm 4.0 ppm 5.0 ppm

9.4

18.8

28.1

37.5

46.9

18.8

37.5

56.3

75.0

93.8

37.5

75.0

112.5

150.0

187.5

75.0

150.0

225.0

300.0

375.0

93.7

187.5

281.2

375.0

468.7

Floating-leaf and Emergent Weeds

For control of water lily’s (Nymphaea spp. and Nuphar spp.),

watershield (Brasenia spp.), and other susceptible emergent and

floating-leaf herbaceous weeds, apply up to 1.0 to 5.0 ppm.  Apply

when plants are actively growing.

Submersed Weeds

For control of Eurasian watermilfoil (Myriophyllum spicatum) 

and other submersed weeds, apply Renovate MAX G at 

concentrations up to 0.25 to 5.0 ppm in treated water.  Rates

should be selected according to the Table 3 (CONCENTRATION

OF RENOVATE MAX G IN WATER).  For optimal control, apply

when Eurasian watermilfoil or other submersed weeds are actively

growing.  

When controlling Eurasian watermilfoil in plant communities 

containing other desirable susceptible species, selectivity may be

enhanced generally by using a rate lower in the range, treatment

timing, application technique, etc.; consult a SePRO Aquatic

Specialist for site specific recommendations.   



600

< 1 ppm†

1,200

1.1 to 2.0 ppm†

1,800

2.1 to 3.0 ppm†

2,400

3.1 to 5 ppm†

Application concentration and minimum setback distance (ft) from
functioning potable water intake

Table 1: Drinking Water Setback Distances
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APPLICATION TO WATERS USED FOR 
IRRIGATION 
Irrigation Restrictions

• Do not use treated water for irrigating greenhouse or nursery 

plants unless triclopyr and 2,4-D residues are confirmed to be 

less than 1 ppb by laboratory analysis.  

• Do not use water treated with Renovate MAX G for hydroponic 

farming.

• Do not apply Renovate MAX G directly to, or otherwise permit 

it to come into direct contact with grapes, tobacco, vegetable 

crops, flowers, or other desirable susceptible broadleaf plants, 

and do not permit dust to drift into these areas.

• This label describes both required and recommended uses of a 

chemical analyses for the active ingredients, triclopyr and 2,4-D.  

SePRO Corporation recommends the use of an Enzyme-Linked 

Immunoassay (ELISA) test for the determination of Renovate 

MAX G concentration in water.  Contact SePRO Corporation for 

the incorporation of these analyses into your treatment program.  

Other proven chemical analysis for the active ingredients may 

also be used.  The ELISA analysis is referenced in this label as 

the preferred method for the rapid determination of the 

concentration of the active ingredients in the water.  Both triclopyr 

and 2,4-D can be analyzed from a single water sample.

• If Renovate MAX G treated water is intended to be used only for 

crops or non-crop areas that are labeled for direct treatment with 

triclopyr and 2,4-D such as pastures, turf, or established grasses, 

the treated water may be used to irrigate and/or mix sprays for 

these sites at any time during and after application.

• Due to potential phytotoxicity and/or residue considerations, the 

following restrictions are applicable to other uses of irrigation 

water:

• If treated water is intended to be used to irrigate or mix sprays 

for crops not labeled for direct treatment with triclopyr and 

2,4-D, the water must not be used unless one of the following 

restrictions has been observed:

- A waiting period of 120 days from the time of application 

has elapsed; or 

- An approved assay indicates that the triclopyr 

concentration is 1.0 ppb or less and the 2,4-D 

concentration is 100 ppb or less at the water intake.  See 

Table 2 (SAMPLING FOR DRINKING WATER 

ANALYSES) for the recommended waiting periods after 

application but before taking the initial water sample at 

water intake.  

• If treated water is intended to be used to irrigate non-crop 

areas not labeled for direct treatment with triclopyr and 2,4-D 

(e.g. landscape ornamentals) or for other irrigation uses not 

described, consult with SePRO Corporation prior to 

commencing irrigation if triclopyr concentrations exceed 

1.0 ppb and 2,4-D concentrations are greater than 100 ppb. 

† ppm acid equivalent target water concentration

• Following each application of Renovate MAX G, treated water 

must not be used for potable water unless one of the following 

restrictions has been observed:

- A setback distance described in Table 1 was used for the 

application;

- A waiting period of at least 21 days from the time of 

application has elapsed; or

- An approved assay indicates that the triclopyr concentration 

is 400 ppb or less and the 2,4-D concentration is 70 ppb or 

less at the water intake.  Sampling for drinking water analyses

should occur no sooner than stated in Table 2.  NOTE:

Sampling for drinking water analysis should occur no sooner 

than 3 days after Renovate MAX G application.  Analysis of 

2,4-D in drinking water samples must be completed by a 

laboratory that is certified under the Safe Drinking Water Act 

to perform drinking water analysis using a currently approved 

version of analytical Method Number 515, 555, other methods

for 2,4-D as may be listed in Title 40 CFR, Part 141.24, or 

Method Number 4015 (immunoassay of 2,4-D) from U.S. EPA

Test Methods for Evaluating Solid Waste SW-846.

–

5

< 1 ppm††

10

1.1 to 3.0 ppm††

14

3.1 to 5.0 ppm††

Minimum days after application before initial water sampling 
at the functioning potable water intake

Table 2: Sampling for Drinking Water Analyses†

–

† These are general guidelines; the amount of time required for residues to reach 
concentrations acceptable for drinking or irrigation will depend on the total acres  
treated relative to water body size, application rates, water exchange rates, weed 
density, and various other factors.  Consult a SePRO Aquatic Specialist for site 
specific recommendations.

††ppm acid equivalent target water concentration

Storage and Disposal
Do not contaminate water, food or feed by storage or disposal.

Pesticide Storage: Store in original container only.  Do not

store near feed or foodstuffs.  In case of spill, contain material

and dispose as waste.

Pesticide Disposal: Wastes resulting from use of this product

may be used according to label directions or disposed of at an

approved waste disposal facility.

Nonrefillable Container Disposal (non-rigid, any size):

Completely empty bag into application equipment.  Then 

dispose of empty bag in a sanitary landfill, or by incineration, or,

if allowed by state and local authorities, by burning.  If burned,

stay out of smoke. 

APPLICATIONS TO POTABLE WATER SOURCES
Potable Water Restrictions 

• The potable water use restrictions on this label are to ensure 

that consumption of water by the public is allowed only when the

concentration of triclopyr in water is less than 400 ppb and the 

concentration of 2,4-D in water is less than the MCL (Maximum 

Contaminant Level) of 70 ppb.  Applicators should consider the 

unique characteristics of the treated waters to assure that 

triclopyr and 2,4-D concentrations in potable water do not 

exceed 400 ppb and 70 ppb, respectively, at the time of 

consumption.

• The drinking water setback distances from functioning potable 

water intakes are provided in Table 1 (DRINKING WATER 

SETBACK DISTANCES).

IF ANY OF THE CONTENT OF THIS LABEL IS NOT 

UNDERSTOOD, OR YOU NEED FURTHER ASSISTANCE, 

CONTACT A SEPRO AQUATIC SPECIALIST WITH 

QUESTIONS SPECIFIC TO YOUR APPLICATION. 
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ENVIRONMENTAL HAZARDS
Fish breathe dissolved oxygen in the water and decaying weeds

also use oxygen.  When treating continuous, dense weed masses,

it may be appropriate to treat only part of the infestation at a time.

For example, in quiescent waters, apply the product to areas 

separated by untreated sections that can be treated after 

vegetation in treated areas has disintegrated.  During the growing

season, weeds decompose in a 2 to 4 week period following 

treatment.  Begin treatment along the shore and proceed outwards

in bands to allow fish to move into untreated areas.  Waters having

limited and less dense weed infestations may not require partial

treatments.

ENGINEERING CONTROLS
Pilots must use an enclosed cockpit that meets the requirements

listed in the WPS for agricultural pesticides [40 CFR 170.240(d)(6].

Directions for Use

shoots of susceptible plants.  Initial symptoms are followed by

necrosis of terminal buds and above ground tissue.  Generally,

target plants are controlled within 2 to 4 weeks after treatment,

but depending on conditions and plant species can take up to 8

weeks for complete control.           

When applying Renovate MAX G follow all applicable use 

directions, precautions and limitations.  All Renovate MAX G 

concentrations referred to in this label are based on acid 

equivalence (a.e.).

Obtain Required Permits: Consult with the State or local

agency with primary responsibility for pesticide regulation before

applying to public waters to determine if a permit or public 

notification is required.

Recreational Use of Water in Treatment Area: There are no

restrictions on the use of treated water for recreational purposes,

including swimming, fishing and domestic purposes.

Livestock Use of Water from Treatment Area: There are no

restrictions on consumption of treated water for potable use by

livestock, pets, or other animals.

GENERAL USE PRECAUTIONS AND 
RESTRICTIONS 
• Do not apply this product in a way that will contact workers or 

other persons, either directly or through drift.  Only protected 

handlers may be in the area during application.

• Do not enter or allow people (or pets) to enter the treated area 

until dusts have settled.

• For requirements specific to your State or Tribe, consult the 

State or Tribal agency responsible for pesticide regulation.   

• Chemigation:  Do not apply Renovate MAX G through any 

type of irrigation system.

• Do not apply to salt water bays or estuaries.

• Applications to target areas are limited to two (2) per season.

• Apply a maximum of 93.7 pounds of Renovate MAX G 

(13.5 lbs a.e.)/acre-foot per application.  Do not exceed 5.0 ppm

during any single application.

• Do not apply within 21 days of previous application except 

when conducting split treatments.  Split treatments, over 

relatively short periods of time (e.g. 1 to 4 days), may be 

effective in some areas to maintain adequate exposure with 

target plants, such as small sites or sites with higher dilution 

potential.

• When treating moving bodies of water, applications must be 

made while traveling upstream to prevent concentration of 

herbicide downstream from the application.

Personal Protective Equipment (PPE)
All loaders, applicators, and other handlers must wear:

• Long-sleeve shirt and long pants;

• Shoes and socks; and

• Protective eyewear.

Follow manufacturer’s instructions for cleaning/maintaining PPE.  

If no such instructions for washables exist, use detergent and hot

water.  Keep and wash PPE separately from other laundry.

USER SAFETY RECOMMENDATIONS
Users should:

• Wash hands before eating, drinking, chewing gum, using tobacco or 

using the toilet.

• Remove clothing/PPE immediately if pesticide gets inside.  Then 

wash thoroughly and put on clean clothing.  If pesticide gets on skin,

wash immediately with soap and water.

• Remove PPE immediately after handling this product.  Wash the 

outside of gloves before removing.  As soon as possible, wash 

thoroughly and change into clean clothing.

It is a violation of Federal law to use this product in a manner

inconsistent with its labeling. Read all Directions for Use carefully

before applying.

GENERAL INFORMATION
Renovate MAX G herbicide may be applied directly to water for

the control of aquatic weeds.  Renovate MAX G enhances target

weed control, and provides selective control of many broadleaf

weeds in:  ponds; lakes; reservoirs; marshes; bayous; drainage

ditches; non-irrigation canals; and rivers and streams that are 

quiescent or slow-flowing.

Renovate MAX G is formulated on biodegradable granules that,

when applied to water bodies, immediately delivers Renovate

MAX G down to the critical area for controlling target weeds.

Renovate MAX G is quickly absorbed from the water through plant

stems and foliage and from the hydrosoil by roots.  Herbicidal

symptoms are initially expressed 2 to 14 days following application

and usually involve bending and twisting of apical sections and 

If terms of the following Warranty Disclaimer, Inherent Risks 

of Use, and Limitation of Remedies are not acceptable, return

unopened package at once to the seller for a full refund of 

purchase price paid.  Otherwise, use by the buyer or any other

user constitutes acceptance of the terms under Warranty

Disclaimer, Inherent Risks of Use and Limitations of Remedies.

SePRO Corporation warrants that the product conforms to the

chemical description on the label and is reasonably fit for the

purposes stated on the label when used in strict accordance

with the directions, subject to the inherent risks set forth below.

TO THE EXTENT CONSISTENT WITH APPLICABLE LAW,

SEPRO CORPORATION MAKES NO OTHER EXPRESS OR

IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS

FOR A PARTICULAR PURPOSE OR ANY OTHER EXPRESS

OR IMPLIED WARRANTY.

It is impossible to eliminate all risks associated with use of this

product.  Plant injury, lack of performance, or other unintended

consequences may result because of such factors as use of

the product contrary to label instructions (including conditions

noted on the label such as unfavorable temperatures, soil 

conditions, etc.), abnormal conditions (such as excessive 

rainfall, drought, tornadoes, hurricanes), presence of other

materials, the manner of application, or other factors, all of

which are beyond the control of SePRO Corporation as the

seller.  To the extent consistent with applicable law, all such

risks shall be assumed by buyer.

To the extent consistent with applicable law, the exclusive 

remedy for losses or damages resulting from this product

(including claims based on contract, negligence, strict liability,

or other legal theories) shall be limited to, at SePRO

Corporation’s election, one of the following:

(1) Refund of purchase price paid by buyer or user for 

product bought, or

(2) Replacement of amount of product used.

To the extent consistent with applicable law SePRO

Corporation shall not be liable for losses or damages resulting

from handling or use of this product unless SePRO Corporation

is promptly notified of such losses or damages in writing.  To

the extent permitted by applicable law in no case shall SePRO

Corporation be liable for consequential or incidental damages

or losses. 

The terms of the Warranty Disclaimer above and this 

Limitation of Remedies cannot be varied by any written or 

verbal statements or agreements.  No employee or sales agent

of SePRO Corporation or the seller is authorized to vary or

exceed the terms of the Warranty Disclaimer or Limitations of

Remedies in any manner.

Terms and Conditions of Use

Warranty Disclaimer

Inherent Risks of Use

Limitation of Remedies



specimen label

Renovate
®

MAX G
aquatic Herbicide

For control oF aquatic WeeDs in PonDs;
laKes; reservoirs; marsHes; BaYous;
DrainaGe DitcHes; non-irriGation canals;
anD rivers anD streams tHat are quiescent
or sloW-FloWinG.

active ingredient

triclopyr:  3,5,6-trichloro-2-pyridinyloxyacetic acid, 

triethylamine salt...................................................................4.0%

2,4-dichlorophenoxyacetic acid, dimethylamine salt........14.0%

other ingredients...................................................................82.0%

total....................................................................................100.0%

Acid equivalence (a.e.): 14.4%

notice:  Read the entire label.  Use only according to label 

directions.  Before using this product, read Warranty

Disclaimer, Inherent Risks of Use and Limitation of Remedies

at end of label booklet.  if terms are unacceptable, return at

once unopened.

For additional information on our products, please visit

www.sepro.com.

EPA Reg. No. 67690-50

FPL061209

Renovate is a registered trademark of Dow AgroSciences LLC.

sePro corporation 11550 N. Meridian Street, Suite 600, Carmel, IN 46032  U.S.A.

Hazards to Humans and Domestic animals

causes substantial, but temporary eye injury.  Harmful if 

swallowed.  avoid contact with skin or clothing.  Do not get 

in eyes or on clothing.  Wear protective eyewear (goggles,

face shield, or safety glasses).  Wash thoroughly with soap

and water after handling and before eating, drinking, chewing

gum, or using tobacco.  remove and wash contaminated

clothing before reuse.  Wear long-sleeved shirt and long

pants, socks, and shoes.

Precautionary statements

if in eyes  

if swallowed

if inhaled 

if on skin or 

clothing

• Hold eye open and rinse slowly and gently 

with water for 15 - 20 minutes.  Remove 

contact lenses, if present, after the first 

5 minutes, then continue rinsing eye.

• Call a poison control center or doctor for 

treatment advice.

• Call a poison control center or doctor 

immediately for treatment advice. 

• Have person sip a glass of water if able to 

swallow.

• Do not induce vomiting unless told to do so 

by a poison control center or doctor.

• Do not give anything by mouth to an 

unconscious person.

• Move person to fresh air.

• If person is not breathing, call 911 or an 

ambulance, then give artificial respiration, 

preferably mouth-to-mouth if possible.

• Call a poison control center or doctor for 

further treatment advice.

• Take off contaminated clothing.  

• Rinse skin immediately with plenty of water 

for 15 - 20 minutes.

• Call a poison control center or doctor for 

treatment advice.

First aiD

Have the product container or label with you when calling a

poison control center or doctor, or going for treatment.  In

case of emergency endangering health or the environment

involving this product, call inFotrac at 1-800-535-5053.  

note to Physician:  Probable mucosal damage may contraindicate

the use of gastric lavage.

Renovate is a registered trademark of Dow AgroSciences LLC.  New 06/12/09.

©Copyright 2009 SePRO Corporation.

Keep out of reach of children

WarninG/aviso
si usted no entiende la etiqueta, busque a alguien para que 

se la explique a usted en detalle.  (if you do not understand

the label, find someone to explain it to you in detail.)

Personal Protective equiPment (PPe)
all loaders, applicators, and other handlers must wear:

• Long-sleeve shirt and long pants;

• Shoes and socks; and

• Protective eyewear.

Follow manufacturer’s instructions for cleaning/maintaining PPE.  

If no such instructions for washables exist, use detergent and hot

water.  Keep and wash PPE separately from other laundry.



PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS
CAUTION. Harmful If Swallowed. Causes moderate eye irritation.  Wash
thoroughly with soap and water after handling and before eating, drinking,
chewing gum, or using tobacco.  Avoid contact with eyes or clothing.
Wear protective eyewear.

KEEP OUT OF REACH OF CHILDREN
CAUTION/PRECAUCIÓN
Si usted no entiende la etiqueta, busque a alguien para que se la
explique a usted en detalle. (If you do not understand the label, find
someone to explain it to you in detail.)

ENVIRONMENTAL HAZARDS
Do not apply to water except as specified on the label.  Do not
contaminate water outside the intended treatment area by disposal of
equipment washwaters.  Do not apply in tidewater/brackish water. Lowest
rates should be used in shallow areas where the water depth is
considerably less than the average depth of the entire treatment site, for
example, shallow shoreline areas.  Trees and shrubs growing in water
treated with SonarOne herbicide may occasionally develop chlorosis.
Follow use directions carefully so as to minimize adverse effects on non-
target organisms. 

DIRECTIONS FOR USE
It is a violation of Federal Law to use this product in a manner
inconsistent with its labeling.

Read all Directions for Use carefully before applying.
PRODUCT INFORMATION
SonarOne herbicide is a selective systemic aquatic herbicide for
management of aquatic vegetation in fresh water ponds, lakes,
reservoirs, drainage canals, irrigation canals, and rivers.  SonarOne is a
pelleted formulation containing 5% fluridone.  SonarOne is absorbed from
water by plant shoots and from hydrosoil by the roots of aquatic vascular
plants.  It is important to maintain SonarOne in contact with the target
plants for as long as possible.  Rapid water movement or any condition
which results in rapid dilution of SonarOne in treated water will reduce its
effectiveness.  In susceptible plants, SonarOne inhibits the formation of
carotene.  In the absence of carotene, chlorophyll is rapidly degraded by
sunlight.  

Herbicidal symptoms of SonarOne appear in 7 - 10 days and appear as
white (chlorotic) or pink growing points.  Under optimum conditions 30 -
90 days are required before the desired level of aquatic weed
management is achieved with SonarOne.  Species susceptibility to
SonarOne may vary depending on time of year, stage of growth and
water movement.  For best results, apply SonarOne prior to initiation of
weed growth or when weeds begin active growth.  Application to mature
target plants may require an application rate at the higher end of the
specified rate range and may take longer to control.

SonarOne is not corrosive to application equipment.

This label provides recommendations on the use of a chemical analysis
for the active ingredient.  SePRO Corporation recommends the use of
High-Performance Liquid Chromatography (HPLC) for the determination
of the active ingredient concentration in the water.  Contact SePRO
Corporation to incorporate this test, known as a FasTEST, into your
treatment program.  Other proven chemical analyses for the active
ingredient may also be used.  The FasTEST is referenced in this label as
the preferred method for the rapid determination of the concentration of
the active ingredient in the water. 

Application rates are provided in pounds of SonarOne to achieve a
desired concentration of the active ingredient in part per billion (ppb).
The maximum application rate or sum of all application rates is 90
ppb in ponds and 150 ppb in lakes and reservoirs per annual growth
cycle. This maximum concentration is the amount of product calculated
as the target application rate, NOT determined by testing the
concentrations of the active ingredient in the treated water.

Use Precautions and Restrictions
•     Obtain Required Permits: Consult with appropriate state or local

water authorities before applying this product to public waters.
Permits and/or posting treatment notification may be required by state
or local public agencies.

•     New York State: Application of SonarOne is not permitted in waters
less than two (2) feet deep, except as permitted under FIFRA Section
24(c), Special Local Need registration.

•     Hydroponic Farming: Do not use SonarOne treated water for
hydroponic farming unless a FasTEST has been run and confirmed
that concentrations are less than 1 ppb.

•     Greenhouse and Nursery Plants: Consult with SePRO Corporation
for site-specific recommendations prior to any use of SonarOne
treated water for irrigating greenhouse or nursery plants.  Without
site-specific guidance from SePRO, do not use SonarOne treated
water for irrigating greenhouse or nursery plants unless a FasTEST
has been run and confirmed that concentrations are less than 1 ppb.

FIRST AID
If
swallowed

•  Call a poison control center or doctor immediately for
treatment advice. 

•  Have person sip a glass of water if able to swallow.
•  Do not induce vomiting unless told to do so by a poison
control center or doctor.

•  Do not give anything by mouth to an unconscious person.

If in eyes •  Hold eye open and rinse slowly and gently with water for
15 to 20 minutes. 

•  Remove contact lenses, if present, after the first 5
minutes; then continue rinsing eye.

•  Call a poison control center or doctor for treatment advice.

If on skin
or
clothing

•  Take off contaminated clothing.
•  Rinse skin immediately with plenty of water for 15 to 20
minutes.

•  Call a poison control center or doctor for treatment advice.

If inhaled •  Move person to fresh air.
•  If person is not breathing, call 911 or an ambulance; then
give artificial respiration, preferably mouth-to-mouth, if
possible.

•  Call a poison control center or doctor for further
treatment advice.

HOTLINE NUMBER
Have the product container or label with you when calling a poison
control center or doctor, or going for treatment.  In case of emergency
endangering health or the environment involving this product, call
INFOTRAC at 1-800-535-5053.

An herbicide for management of aquatic vegetation in fresh water ponds, lakes, 
reservoirs, potable water sources, drainage canals, irrigation canals and rivers.

Active Ingredient
   fluridone:  1-methyl-3-phenyl-5-[3-(trifluoromethyl)phenyl]-4(1H) pyridinone.....................5.0%
Other Ingredients. ........................................................................................................95.0%
TOTAL ........................................................................................................................100.0%
Contains 0.05 pound active ingredient per pound of product.

Keep Out of Reach of Children

CAUTION / PRECAUCIÓN
Si usted no entiende la etiqueta, busque a alguien para que se la explique a usted en detalle.  
(If you do not understand the label, find someone to explain it to you in detail.)

Refer to the inside of the label booklet for additional precautionary information and 
Directions for Use including Storage and Disposal.
NOTICE:  Read the entire label before using.  Use only according to label directions.  Before 
buying or using this product, read Terms and Conditions of Use, Warranty Disclaimer, 
Inherent Risks of Use and Limitation of Remedies inside label booklet.

 
Sonar is a registered trademark of SePRO Corporation. 
SePRO Corporation 11550 North Meridian Street, Suite 600, 
Carmel, IN  46032,  U.S.A.

SonarOne  
Aquatic Herbicide

EPA Reg. No. 67690-45
FPL20120928
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•     Water Use Restrictions Following Application with SonarOne (Days)

† Note below, under Potable Water Intakes, the information for
application of SonarOne within ¼ miles (1,320) feet of a functioning
potable water intake.

†† Note below, under Irrigation, specific time frames or fluridone
concentrations that provide the widest safety margin for irrigating
with fluridone treated water.

•     Potable Water Intakes: Concentrations of the active ingredient
fluridone up to 150 ppb are allowed in potable water sources;
however, in lakes and reservoirs or other sources of potable water, do
not apply SonarOne at application rates greater than 20 ppb within
one-fourth (1⁄4) mile (1,320 feet) of any functioning potable water
intake.  At application rates of 8-20 ppb, SonarOne may be applied
within ¼ mile where functioning potable water intakes are present.
NOTE: Existing potable water intakes which are no longer in
use, such as those replaced by connections to potable water
wells or a municipal water system, are not considered to be
functioning potable water intakes.

•     Irrigation: Irrigation with SonarOne treated water may result in injury
to the irrigated vegetation.  Follow these precautions and inform those
who irrigate from areas treated with SonarOne of the irrigation time
frames or water FasTEST requirements presented in the table below.
Follow the following time frames and FasTEST directions to reduce
the potential for injury to vegetation irrigated with water treated with
SonarOne.  Greater potential for crop injury occurs where SonarOne
treated water is applied to crops grown on low organic and sandy
soils. 

† For purposes of SonarOne labeling, a pond is defined as a body of
water 10 acres or less in size. A lake or reservoir is greater than 
10 acres.  

†† In lakes and reservoirs where one-half or greater of the body of
water is treated, use the pond and static canal irrigation precautions.

      Where the use of SonarOne treated water is desired for irrigating
crops prior to the time frames established above, use the FasTEST
to measure the concentration in the treated water.  Where a FasTEST
has determined that concentrations are less than 10 parts per billion,
there are no irrigation precautions for irrigating established tree crops,
established row crops or turf.  For tobacco, tomatoes, peppers or
other plants within the Solanaceae Family and newly seeded
crops or newly seeded grasses such as overseeded golf course
greens, do not use SonarOne treated water if concentrations are
greater than 5 ppb; furthermore, when rotating crops, do not
plant members of the Solanaceae family in land that has been
previously irrigated with fluridone concentrations in excess of 5
ppb.  It is recommended that a SePRO Aquatic Specialist be
consulted prior to commencing irrigation of these sites.

PLANT CONTROL INFORMATION
SonarOne selectivity is dependent upon dosage, time of year, stage of
growth, method of application, and water movement.  The following
categories:  controlled, partially controlled, and not controlled, are
provided to describe expected efficacy under ideal treatment conditions
using higher to maximum label rates.  Use of lower rates will increase
selectivity of some species listed as controlled or partially controlled.
Additional aquatic plants may be controlled, partially controlled, or
tolerant to SonarOne.  It is recommended to consult a SePRO Aquatic
Specialist prior to application of SonarOne to determine a plant’s
susceptibility to SonarOne.  NOTE:  algae (chara, nitella, and
filamentous species) are not controlled by SonarOne.
Vascular Aquatic Plants Controlled By SonarOne: 1

Submersed Plants:
      bladderwort (Utricularia spp.)
      common coontail (Ceratophyllum demersum) †
      common Elodea (Elodea canadensis) †
      egeria, Brazilian Elodea (Egeria densa)
      fanwort, Cabomba (Cabomba caroliniana)
      hydrilla (Hydrilla verticillata)
      naiad (Najas spp.) †
      pondweed (Potamogeton spp., except Illinois pondweed) †
      watermilfoil (Myriophyllum spp. except variable-leaf milfoil)

      Floating Plants:
      salvinia (Salvinia spp.)
      duckweed (Lemna†, Spirodela†, and Landoltia spp.)
      mosquito fern (Azolla caroliniana) †

      Shoreline Grasses:
      paragrass (Urochloa mutica)
      1 Species denoted by a dagger (†) are native plants that are often

tolerant to fluridone at lower use rates.  Please consult a SePRO
Aquatic Specialist for recommended SonarOne use rates (not to
exceed maximum labeled rates) when selective control of exotic
species is desired.

Vascular Aquatic Plants Partially Controlled By SonarOne:
      Submersed Plants:
      Illinois pondweed (Potamogeton illinoensis)
      limnophila (Limnophila sessiliflora)
      tapegrass, American eelgrass (Vallisneria americana)
      watermilfoil--variable-leaf (Myriophyllum heterophyllum)
      Emersed Plants:
      alligatorweed (Alternanthera philoxeroides)
      American lotus (Nelumbo lutea)
      cattail (Typha spp.)
      creeping waterprimrose (Ludwigia peploides)
      parrotfeather (Myriophyllum aquaticum)
      smartweed (Polygonum spp.)
      spatterdock (Nuphar luteum)
      spikerush (Eleocharis spp.)
      waterlily (Nymphaea spp.)
      waterpurslane (Ludwigia palustris)
      watershield (Brasenia schreberi)
      Shoreline Grasses:
      barnyardgrass (Echinochloa crusgalli)
      giant cutgrass (Zizaniopsis miliacea)
      reed canarygrass (Philaris arundinaceae)
      southern watergrass (Hydrochloa caroliniensis)
      torpedograss (Panicum repens)
Vascular Aquatic Plants Not Controlled By SonarOne:
      Emersed Plants:
      American frogbit (Limnobium spongia)
      arrowhead (Sagittaria spp.)
      bacopa (Bacopa spp.)
      big floatingheart, banana lily (Nymphoides aquatica)
      bulrush (Scirpus spp.)
      pickerelweed, lanceleaf (Pontederia spp.)
      rush (Juncus spp.)
      water pennywort (Hydrocotyle spp.)

Application
Rate Drinking† Fishing Swimming Livestock/Pet

Consumption Irrigation††

Maximum
Rate (150
ppb) or less

0 0 0 0
See irrigation
instructions
below

Application Site

Days After Application 

Established 
Tree Crops

Established
Row

Crops/Turf/
Plants

Newly Seeded
Crops/Seedbeds or
Areas to be Planted

Including
Overseeded Golf
Course Greens

Ponds and Static
Canals †

7 30 FasTEST required

Canals 7 7 FasTEST required

Rivers 7 7 FasTEST required

Lakes and
Reservoirs ††

7 7 FasTEST required



      Floating Plants:
      floating waterhyacinth (Eichhornia crassipes)
      waterlettuce (Pistia stratiotes)
      Shoreline Grasses:
      maidencane (Panicum hemitomon)
NOTE: Algae (chara, nitella, and filamentous species) are not controlled
by SonarOne.

APPLICATION DIRECTIONS
The aquatic plants present in the treatment site should be identified prior
to application to determine their susceptibility to SonarOne.  It is
important to determine the area (acres) to be treated and the average
depth in order to select the proper application rate.  Do not exceed the
maximum labeled rate for a given treatment site per annual growth cycle.

Application to Ponds
SonarOne may be applied to the entire surface area of a pond.  For
single applications, rates may be selected to provide 30 - 90 ppb to the
treated water, although actual concentrations in treated water may be
substantially lower at any point in time due to the slow-release
formulation of this product.  When treating for optimum selective control,
lower rates may be applied for sensitive target species.  Use the higher
rate within the rate range where there is a dense weed mass, when
treating more difficult to control species, and for ponds less than 5 acres
in size with an average depth less than 4 feet.  Application rates
necessary to obtain these concentrations in treated water are shown in
the following table.  For additional application rate calculations, refer to
the Application Rate Calculation—Ponds, Lakes and Reservoirs section
of this label.  Split or multiple applications may be used where dilution of
treated water is anticipated; however, the sum of all applications should
total 30 - 90 ppb and must not exceed a total of 90 ppb per annual growth
cycle.

Application to Lakes and Reservoirs
The following treatments may be used for treating both whole lakes or
reservoirs and partial areas of lakes or reservoirs (bays, etc.).  For best
results in treating partial lakes and reservoirs, SonarOne treatment areas
should be a minimum of 5 acres in size.  Treatment of areas smaller than
5 acres or treatment of narrow strips such as boat lanes or shorelines
may not produce satisfactory results due to dilution by untreated water.
Rate ranges are provided as a guide to include a wide range of
environmental factors, such as target species, plant susceptibility,
selectivity and other aquatic plant management objectives.  Application
rates and methods should be selected to meet the specific lake/reservoir
aquatic plant management goals. 

NOTE: In treating lakes or reservoirs that contain potable water intakes
and where the application requires treating within one-fourth (¼) mile of a
potable water intake, no single application can exceed 20 ppb.
Additionally, the sum of all applications cannot exceed 150 ppb per
annual growth cycle.

A.   Whole Lake or Reservoir Treatments (Limited or No Water Dis-
charge)
      Single Application to Whole Lakes or Reservoirs
      Where single applications to whole lakes or reservoirs are desired,

apply SonarOne at an application rate of 16 - 90 ppb.  Application

rates necessary to obtain these concentrations in treated water are
shown in the following table.  For additional application rate
calculations, refer to the Application Rate Calculation—Ponds, Lakes
and Reservoirs section of this label.  Choose an application rate from
the table below to meet the aquatic plant management objective.
Where greater plant selectivity is desired such as when
controlling Eurasian watermilfoil and curlyleaf pondweed,
choose an application rate lower in the rate range. For other plant
species, SePRO recommends contacting a SePRO Aquatic Specialist
in determining when to choose application rates lower in the rate
range to meet specific plant management goals.  Use the higher rate
within the rate range where there is a dense weed mass or when
treating more difficult to control plant species or in the event of a
heavy rainfall event where dilution has occurred.  In these cases, a
second application or more may be required; however, the sum of all
applications cannot exceed 150 ppb per annual growth cycle.  Refer
to the section of this label entitled, Split or Multiple Applications to
Whole Lakes or Reservoirs, for guidelines and maximum rate
allowed.

      Split or Multiple Applications to Whole Lakes or Reservoirs
To meet certain plant management objectives, split or multiple
applications may be desired in making whole lake treatments.  Split or
multiple application programs are desirable when the objective is to
use the minimum effective dose and to maintain this lower dose for
the sufficient time to ensure efficacy and enhance selectivity.  Under
these situations, use the lower rates (16 - 75 ppb) within the rate
range. In controlling Eurasian watermilfoil and curlyleaf
pondweed and where greater plant selectivity is desired, choose
an application rate lower in the rate range.  For other plant
species, SePRO recommends contacting a SePRO Aquatic Specialist
in determining when to choose application rates lower in the rate
range to meet specific plant management goals.  For split or repeated
applications, the sum of all applications must not exceed 150 ppb per
annual growth cycle. 

B.  Partial Lake or Reservoir Treatments
      Where dilution of SonarOne with untreated water is anticipated, such

as in partial lake or reservoir treatments, split or multiple applications
may be used to extend the contact time to the target plants.  The
application rate and use frequency of SonarOne in a partial lake is
highly dependent upon the treatment area.  An application rate at the
higher end of the specified rate range may be required and frequency
of applications will vary depending upon the potential of untreated

Average Water
Depth of  Treatment

Site (feet)

Pounds of SonarOne
Per Treated Surface Acre

16 ppb 90 ppb
1 0.9 5.0

2 1.7 10.0

3 2.6 15.0

4 3.5 20.0

5 4.3 25.0

6 5.2 30.0

7 6.0 34.0

8 6.9 39.0

9 7.8 44.0

10 8.6 49.0

11 9.5 54.0

12 10.4 59.0

13 11.2 64.0

14 12.1 68.0

15 13.0 73.0

16 13.8 78.0

17 14.7 83.0

18 15.6 88.0

19 16.4 93.0

20 17.3 98.0

Average Water Depth 
of Treatment Site 

(feet)

Pounds of SonarOne 
per Treated Surface Acre

45 ppb 90 ppb
1 2.5 5.0

2 5.0 10.0

3 7.5 15.0

4 10.0 20.0

5 12.5 25.0

6 15.0 30.0

7 17.0 34.0

8 19.5 39.0

9 22.0 44.0

10 24.5 49.0
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water diluting the SonarOne concentration in the treatment area.  Use
a rate at the higher end of the rate range where greater dilution with
untreated water is anticipated.

      Application Sites Greater Than ¼ Mile from a Functioning Potable
Water Intake

      For single applications, apply SonarOne at application rates from 45 -
150 ppb.  Split or multiple applications may be made; however, the
sum of all applications cannot exceed 150 ppb per annual growth
cycle.  Split applications should be conducted to maintain a sufficient
concentration in the target area for a period of 45 days or longer.  The
use of a FasTEST is recommended to maintain the desired
concentration in the target area over time.

      Application Sites within ¼ Mile of a Functioning Potable Water Intake
      In treatment areas that are within ¼ mile of a potable water intake, no

single application can exceed 20 ppb.  When utilizing split or repeated
applications of SonarOne for sites which contain a potable water
intake, a FasTEST is required to determine the actual concentration
in the water.  Additionally, the sum of all applications cannot exceed
150 ppb per annual growth cycle.

Application Rate Calculation — Ponds, Lakes and
Reservoirs
The amount of SonarOne to be applied to provide the desired ppb
concentration of active ingredient equivalents in treated water may be
calculated as follows:

Pounds of SonarOne required per treated acre =
Avg. water depth of treatment site x

Desired ppb concentration of active ingredient equivalents x 0.054
      For example: the pounds per acre of SonarOne required to provide a

concentration of 25 ppb of active ingredient equivalents in water with
an average depth of 5 feet is calculated as follows:

5 x 25 x 0.054 = 6.75 pounds per treated surface acre.
NOTE: Calculated rates may not exceed the maximum allowable rate in
pounds per treated surface acre for the water depth listed in the
application rate table for the site to be treated.

Application to Drainage Canals, Irrigation Canals and Rivers
Static Canals
In static drainage and irrigation canals, apply SonarOne at the rate of 20 -
40 pounds per surface acre.  

Moving Water Canals and Rivers
The performance of SonarOne will be enhanced by restricting or reducing
water flow. In slow moving bodies of water use an application technique
that maintains a concentration of 10 - 40 ppb in the applied area for a
minimum of 45 days.  SonarOne can be applied by split or multiple
broadcast applications or by metering in the product to provide a uniform
concentration of the herbicide based upon the flow pattern.  The use of a
FasTEST is recommended to maintain the desired concentration in the
target area over time.

Static or Moving Water Canals or Rivers Containing a Functioning
Potable Water Intake
In treating a static or moving water canal or river which contains a
functioning potable water intake, applications of SonarOne greater than
20 ppb must be made more than ¼ mile from a functioning potable water
intake.  Applications less than 20 ppb may be applied within ¼ mile from
a functioning potable water intake; however, if applications of SonarOne
are made within ¼ mile from a functioning water intake, a FasTEST must
be utilized to demonstrate that concentrations do not exceed 150 ppb at
the potable water intake.

Application Rate Calculation — Drainage Canals, Irrigation
Canals and Rivers
The amount of SonarOne to be applied through a metering system to
provide the desired ppb concentration of active ingredient in treated water
may be calculated as follows:

1.   Average flow rate (ft. per second) x average width (ft.) x average
depth (ft.) x 0.9 = CFS (cubic feet per second)

2.   CFS x 1.98 = acre feet per day (water movement)
3.   Acre feet per day x desired ppb x 0.054 = pounds SonarOne required

per day.

STORAGE AND DISPOSAL
Do not contaminate water, food or feed by storage or disposal.
Pesticide Storage: Store in original container only.  Do not store near
feed or foodstuffs.  In case of leak or spill, contain material and dispose
as waste.
Pesticide Disposal: Wastes resulting from use of this product may be
used according to label directions or disposed of at an approved waste
disposal facility.
Container Handling
Nonrefillable Container. DO NOT reuse or refill this container.
Triple rinse or pressure rinse container (or equivalent) promptly after
emptying; then offer for recycling, if available, or reconditioning, if
appropriate, or puncture and dispose of in a sanitary landfill, or by
incineration, or by other procedures approved by state and local
authorities.
Triple rinse containers small enough to shake (capacity ≤ 50
pounds) as follows: Empty the remaining contents into application
equipment or a mix tank. Fill the container ¼ full with water and recap.
Shake for 10 seconds. Pour rinsate into application equipment or a mix
tank, or store rinsate for later use or disposal. Drain for 10 seconds after
the flow begins to drip. Repeat this procedure two more times.
Triple rinse containers too large to shake (capacity >50 pounds)
as follows: Empty the remaining contents into application equipment
or a mix tank. Fill the container ¼ full with water. Replace and tighten
closures. Tip container on its side and roll it back and forth, ensuring at
least one complete revolution, for 30 seconds. Stand the container on
its end and tip it back and forth several times. Turn the container over
onto its other end and tip it back and forth several times. Empty the
rinsate into application equipment or a mix tank, or store rinsate for
later use or disposal. Repeat this procedure two more times.
Pressure rinse as follows: Empty the remaining contents into
application equipment or mix tank. Hold container upside down over
application equipment or mix tank, or collect rinsate for later use or
disposal. Insert pressure rinsing nozzle in the side of the container and
rinse at about 40 PSI for at least 30 seconds. Drain for 10 seconds
after the flow begins to drip.
Refillable Container. Refill this container with pesticide only. DO NOT
reuse this container for any other purpose. Triple rinsing the container
before final disposal is the responsibility of the person disposing of the
container. Cleaning before refilling is the responsibility of the refiller.
Triple rinse as follows: To clean the container before final disposal,
empty the remaining contents from this container into application
equipment or mix tank. Fill the container about 10% full with water.
Agitate vigorously or recirculate water with the pump for 2 minutes.
Pour or pump rinsate into application equipment or rinsate collection
system. Repeat this rinsing procedure two more times.
When this container is empty, replace the cap and seal all openings
that have been opened during use; return the container to the point of
purchase or to a designated location. This container must only be
refilled with a pesticide product. Prior to refilling, inspect carefully for
damage such as cracks, punctures, abrasions, worn-out threads and
closure devices. Check for leaks after refilling and before transport. DO
NOT transport if this container is damaged or leaking. If the container is
damaged, or leaking, or obsolete and not returned to the point of
purchase or to a designated location, triple rinse emptied container and
offer for recycling, if available, or dispose of container in compliance
with state and local regulations.
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TERMS AND CONDITIONS OF USE
If terms of the following Warranty Disclaimer, Inherent Risks of Use and
Limitation of Remedies are not acceptable, return unopened package at
once to the seller for a full refund of purchase price paid.  Otherwise, to
the extent consistent with applicable law, use by the buyer or any other
user constitutes acceptance of the terms under Warranty Disclaimer,
Inherent Risks of Use, and Limitation of Remedies.

WARRANTY DISCLAIMER
SePRO Corporation warrants that the product conforms to the chemical
description on the label and is reasonably fit for the purposes stated on
the label when used in strict accordance with the directions, subject to the
inherent risks set forth below.  TO THE EXTENT CONSISTENT WITH
APPLICABLE LAW, SEPRO CORPORATION MAKES NO OTHER
EXPRESS OR IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE OR ANY OTHER EXPRESS
OR IMPLIED WARRANTY.

INHERENT RISKS OF USE
It is impossible to eliminate all risks associated with use of this product.
Plant injury, lack of performance, or other unintended consequences may
result because of such factors as use of the product contrary to label
instructions (including conditions noted on the label such as unfavorable
temperatures, soil conditions, etc.), abnormal conditions (such as
excessive rainfall, drought, tornadoes, hurricanes), presence of other
materials, the manner of application, or other factors, all of which are
beyond the control of SePRO Corporation or the seller.  To the extent
consistent with applicable law, all such risks shall be assumed by buyer.

LIMITATION OF REMEDIES
To the extent consistent with applicable law, the exclusive remedy for
losses or damages resulting from this product (including claims based on
contract, negligence, strict liability, or other legal theories) shall be limited
to, at SePRO Corporation’s election, one of the following:

(1)  Refund of purchase price paid by buyer or user for product bought, or
(2)  Replacement of amount of product used.

To the extent consistent with applicable law, SePRO Corporation shall not
be liable for losses or damages resulting from handling or use of this
product unless SePRO Corporation is promptly notified of such losses or
damages in writing.  In no case shall SePRO Corporation be liable for
consequential or incidental damages or losses.

The terms of the Warranty Disclaimer, Inherent Risks of Use and this
Limitation of Remedies cannot be varied by any written or verbal
statements or agreements.  No employee or sales agent of SePRO
Corporation or the seller is authorized to vary or exceed the terms of the
Warranty Disclaimer or this Limitation of Remedies in any manner.

® Sonar is a registered trademark of SePRO Corporation
© Copyright 2013 SePRO Corporation
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PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

CAUTION: Harmful if swallowed. Avoid breathing vapors or spray mist. Avoid
contact with skin, eyes or clothing. Causes eye and skin irritation. Do not get
in eyes, on skin or on clothing. Wear proper eye protection to reduce splash
exposure. Wear protective gloves and proper personal protective equipment
to reduce skin exposure. Wash thoroughly with soap and water after handling.
Remove and wash contaminated clothing before reuse. This product may cause
an allergic reaction in sensitive individuals.

FIRST AID
IF SWALLOWED, Call a poison control center or doctor immediately for treat-
ment advice. Have person sip a glass of water if able to swallow. Do not in-
duce vomiting unless told to do so by a poison control center or doctor. Do not
give anything by mouth to an unconscious person.   IF IN EYES, Hold eye
open and rinse slowly and gently with water for 15-20 minutes. Remove con-
tact lenses, if present, after the first 5 minutes, then continue rinsing eye. Call
a poison control center or doctor for treatment advice.  IF ON SKIN OR CLOTH-
ING, Take off contaminated clothing. Rinse skin immediately with plenty of
water for 15-20 minutes. Call a poison control center or doctor for treatment
advice.  IF INHALED, Move person to fresh air. If person is not breathing, call
911 or an ambulance, then give artificial respiration, preferably mouth-to-mouth
if possible. Call a poison control center or doctor for further treatment advice.

READ ENTIRE LABEL. USE STRICTLY IN ACCORDANCE WITH PRE-
CAUTIONARY STATEMENTS AND DIRECTIONS AND WITH APPLICABLE
STATE REGULATIONS.
Read label of pesticide carefully. Keep container tightly closed and DO NOT
allow water to be introduced to contents of this container.

GENERAL INFORMATION
COMPETITOR is a Modified Vegetable Oil containing a non-ionic emulsifier
system. COMPETITOR can be used with products where a modified veg-
etable oil or crop oil concentrate is recommended.

PREPARATION OF SPRAY MATERIAL
Fill spray tank one-half full of water. Add the required amount of pesticide while
agitating. Add remainder of the water. Add the recommended amount of COM-
PETITOR last and continue agitation until completion of spraying.

PRINCIPAL FUNCTIONING AGENTS                                     % By Wt.
  Ethyl Oleate, Sorbitan Alkylpolyethoxylate Ester,
   Dialkyl Polyoxyethylene Glycol ................................................. 98%
Constituents Ineffective as spray adjuvant ................................... 2%
             Total ............................................................................ 100%

KEEP OUT REACH OF CHILDREN

CAUTION

DIRECTIONS FOR USE
Aquatics:  COMPETITOR may be used as an additive with aquatically la-
beled pesticides. The use rates for COMPETITOR should follow the recom-
mended surfactant rate that is specified on the pesticide product label. If there
is no recommended surfactant rate on the pesticide label, COMPETITOR
should be used at the rate of 2  to 4 pints per 100 gallons of spray solution.

U.S. Patent No. 5,631,205

CA Reg. No. 2935-50173                          WA Reg. No. AW-2935-04001                   EPA Est. NO. 2935-TX-2

COMPETITOR ®

Modified Vegetable Oil

STORAGE AND DISPOSAL
Do not contaminate water, food or feed by storage, disposal or cleaning of
equipment. Open dumping is prohibited.

STORAGE:  Keep product in original container. Do not put concentrate
or dilute into food or drink containers. For help with any spill, leak, fire or
exposure involving this material, call day or night CHEMTREC (800) 424-
9300.
PESTICIDE DISPOSAL:  Wastes resulting from the use of this product
may be disposed of on site or at an approved waste disposal facility.
CONTAINER DISPOSAL:  Triple rinse (or equivalent). Do not reuse con-
tainer. Offer for recycling or reconditioning or puncture and dispose of in
a sanitary landfill or by incineration, or, if allowed by state and local au-
thorities, by burning. If burned, stay out of smoke.

IN CASE OF EMERGENCY,
CALL CHEMTREC:  (800) 424-9300

WILBUR-ELLIS COMPANY
PO BOX 16458 – FRESNO CA 93755

WILBUR-ELLIS Logo® ,IDEAS TO GROW WITH® and COMPETITOR are
registered trademarks of WILBUR-ELLIS Company.

F-1104

Manufactured by:

WARRANTY STATEMENT:  WILBUR-ELLIS COMPANY warrants that this
product conforms to the chemical description on the label thereof and is rea-
sonably fit for purposes stated on such label only when used in accordance
with directions under normal use conditions. It is impossible to eliminate all
risks inherently associated with use of this product. Crop injury, ineffective-
ness or other unintended consequences may result because of such factors
as weather conditions, presence of other materials or the manner of use or
application, all of which are beyond the control of WILBUR-ELLIS COMPANY.
In no case shall WILBUR-ELLIS COMPANY be liable for consequential, spe-
cial or indirect damages resulting from the use or handling of this product. All
such risks shall be assumed by the Buyer. The exclusive remedy of any buyer
or user of this product for any and all losses, injuries, or damages resulting
from or in any way arising from the use, handling or application of this product,
whether in contract, warranty, tort, negligence, strict liability or otherwise, shall
not exceed the purchase price paid for this product or at WILBUR-ELLIS
COMPANY'S election, the replacement of this product. WILBUR-ELLIS COM-
PANY MAKES NO WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE NOR ANY OTHER EXPRESS OR IM-
PLIED WARRANTY EXCEPT AS STATED ABOVE.

NET CONTENTS: __________GALLON(S)
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E u r a s i a n  W a t e r m i l f o i l  
Myriophyllum spicatum Class B Non-Regulated Noxious Weed 
 Control Recommended 

V a r i a b l e - l e a f  M i l f o i l    
Myriophyllum heterophyllum Class A Noxious Weed 
 Control Required 
Haloragaceae 

 

Legal Status  in King County: Variable‐leaf milfoil  is  a Class A Noxious Weed  according  to 

Washington  State  Noxious  Weed  Law,  RCW  17.10  (non‐native  species  that  is  harmful  to 

environmental  and  economic  resources  and  that  landowners  are  required  to  eradicate).  In 

accordance with  state  law,  the King County Noxious Weed Control Board  requires property 

owners  to eradicate variable‐leaf milfoil  from private and public  lands  throughout  the county 

(eradicate  means  to  eliminate  a  noxious  weed  within  an  area  of  infestation).    Eurasian 

watermilfoil  is  a  Class  B  Non‐Regulated  Noxious  Weed  (non‐native  species  that  can  be 

designated for control based on local priorities).  The State Weed Board has not designated this 

species for control in King County. The King County Weed Control Board recommends control 

of Eurasian watermilfoil where feasible, but does not require it.  State quarantine laws prohibit 

transporting, buying, selling, or distributing plants, plant parts or seeds of these milfoils.  

BACKGROUND INFORMATION  

Impacts and History 

 Eurasian watermilfoil is native to 

Eurasia but is widespread in the 

United States, including Washington.  

In King County it is present in 

numerous lakes and slow moving 

streams and rivers.   

 Variable‐leaf milfoil is native to the 

eastern United States.  It was 

introduced to southwestern British 

Columbia several decades ago and 

was confirmed in Thurston and Pierce 

Counties in 2007. 

 Both of these plants are very 

aggressive and can outcompete native 

aquatic plants, forming dense 

M. spicatum,  

Andrzej Martin Kasiński  
M. spicatum,  

University of Minnesota  

M. heterophyllum,  

University of Florida  
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monotypic stands. They can reduce biodiversity, change the predator/prey relationships 

in a lake and adversely impact the food web. 

 These milfoil species impact recreation by eliminating swimming opportunities, fouling 

boat motors and snagging fishing lines. 

 When allowed to grow in dense stands and “top out”, the floating mats or emergent 

flower stems prevent wind mixing, and extensive areas of low oxygen can develop 

during the summer. 

 Stagnant mats create mosquito breeding areas and increase the water temperature 

underneath by absorbing sunlight. 

 These plants die back in the fall, and the resulting decay uses up dissolved oxygen and 

adds nutrients to the water, potentially increasing algae growth and related water 

quality problems. 

 

Description, Reproduction and Spread 

Milfoil species (Myriophyllum spp.) can be very difficult to tell apart, particularly when not 

in flower.  Not only can the vegetative structures look very similar, but Eurasian 

watermilfoil (M. spicatum) is known to cross with the native northern milfoil (M. sibiricum), 

creating an invasive hybrid. Anyone who finds a new, aggressive population of milfoil 

should consult an expert to get a positive identification before taking action to control it.   

 

Eurasian watermilfoil (Myriophyllum spicatum) 

• Perennial, rhizomatous plant grows in water to 20 feet 

(possibly up to 30 feet) deep. 

• Forms tangled underwater stands and dense floating 

mats.   

• Leaves are in whorls of four, and are feathery, with 

generally more than 14 leaflet pairs per leaf.  Leaves 

often appear squared‐off at the tip.  Leaves usually collapse against the stem when 

the plant is pulled from the water. 

• Stems are long, branched near the surface, and usually reddish. 

• Flowers are tiny and borne on reddish spikes above the water surface. 

• Spread is generally by plant fragments or rhizomes. 
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• Can be confused with the native northern milfoil (Myriophyllum sibiricum), which 

generally has fewer than 14 leaflet pairs per leaf.  The native milfoils also tend to 

retain their shape when pulled from the water rather than collapsing against the 

stem. 

 

 
 

Variable‐leaf milfoil (Myriophyllum heterophyllum) 

• Perennial, rhizomatous plant grows in water to 15 feet deep. 

• Forms tangled underwater stands and dense floating mats.  

• Submersed leaves are in whorls of four to six, and are feathery, with six to 14 leaflet 

pairs per leaf.   

• Flowering spikes emerge up to six inches above the water and have bright green, 

leaf‐like bracts that are in whorls of 4 to 6 with toothed to entire margins. 

• Flowers are tiny and borne in the axils of the leaf‐like bracts. 

• Submersed stems are stout (up to 8 mm in diameter), reddish, often with numerous 

branches. A cross‐section of the stem will reveal “pie‐shaped” air chambers.  

• Spread is by plant fragments, rhizomes and seed. 

• Has the ability to produce terrestrial plants with leaves resistant to drying.  These 

apparently do not colonize new areas, but aid in the survival of the species in years 

when the water level is unusually low. 

• Can be confused with the native western milfoil (M. hippuroides), which also has 
emergent flower stems with leaf-like bracts, and vegetative plants can be confused 
with the native northern milfoil (Myriophyllum sibiricum), which also has fewer than 
14 leaflet pairs per leaf.  

 

Habitat 

 Milfoils grow in still and slow moving water, generally up to about 20 feet deep for 

Eurasian watermilfoil, and six to 15 for variable‐leaf milfoil, depending on water clarity. 

 They tend to cluster at downwind ends of smaller water bodies or in quiet coves where 

fragments can settle out of the water column and take root. 

 Both tolerate a wide range of pH. 

 Eurasian watermilfoil can tolerate brackish water. 

 

Flowering stalk, M. heterophyllum Flowering stalk, M. spicatum 
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Local Distribution 

 Eurasian watermilfoil is widespread in western Washington and in King County, with 

established populations in the large lakes (Lakes Washington, Sammamish and Union), 

the Sammamish River, and a number of smaller lakes (notably Green Lake in Seattle). 
 Variable‐leaf milfoil was discovered in a lake in Thurston County in 2007, the first 

confirmed record in Washington State.  It has since been found in another lake in 

Thurston County, as well as in two lakes in Pierce County (Blue and Clear Lakes), all 

four of which are privately owned.  Since it is particularly difficult to distinguish from 

the native western milfoil (M. hippuroides), it may be established in other areas as well. 

The Washington State Department of Ecology is investigating other potential 

populations.  At this writing, there are no confirmed populations of variable‐leaf milfoil 

in King County.  
 

CONTROL INFORMATION          
Integrated Pest Management 

 The preferred approach for weed control is Integrated Pest Management (IPM). IPM 

involves selecting from a range of possible control methods to match the management 

requirements of each specific site. The goal is to maximize effective control and to 

minimize negative environmental, economic and social impacts. 

 Use a multifaceted and adaptive approach. Select control methods which reflect the 

available time, funding, and labor of the participants, the land use goals, and the values 

of the community and landowners. Management will require dedication over a number 

of years, and should allow for flexibility in method as appropriate. 
 

Planning Considerations 

 Survey area for weeds, set priorities and select best control method(s) for the site 

conditions and regulatory compliance issues (refer to the King County Noxious Weed 

Regulatory Guidelines). 

 Small infestations may be effectively removed using manual methods or hand tools. 

 Milfoil spreads by fragmentation, so care must be taken to contain and remove all plant 

fragments when using manual or mechanical control methods.  Otherwise, the 

infestation will spread. 

 Any control actions taken will necessarily affect all landowners adjacent to the water 

body and will require their approval and participation in order to succeed.  In addition, 

many control options will be expensive and it will be more cost‐effective to pool 

resources. 

 Commit to monitoring.  Once initial control has been achieved, be sure to conduct follow 

up monitoring and control in subsequent years in order to catch any overlooked patches 

or returning infestations before they can spread.  Without this, control efforts can be 

wiped out within a few years.  Monitor the site each year for at least three years after last 

observing any milfoil, and then again after three years. 

 Any water body with a public boat launch should be monitored regularly since milfoils 

can be re‐introduced easily from plant fragments on a boat or trailer. 
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Permitting and Regulatory Requirements 

 Permits are required for all weed control work in natural water bodies.   

 At minimum, the pamphlet Aquatic Plants and Fish is required. This pamphlet is 

published by the Washington State Department of Fish and Wildlife and acts as a 

Hydraulic Project Approval (HPA) permit. It is available free of charge online at 

http://wdfw.wa.gov/hab/aquaplnt/aquaplnt.htm  or by calling (360) 902‐2534. This 

“pamphlet HPA” is all you will need for most manual or light mechanical control 

methods.   

 More extensive control, including some bottom barrier placement and all herbicide use, 

will require additional permits from Washington State.  See the sections below for 

details. 

 Permits and licenses are required for all herbicide use in aquatic systems.  Minimum 

requirements include a pesticide applicator’s license with an aquatic endorsement from 

the Washington Department of Agriculture and a permit from the Washington 

Department of Ecology.   

 Some incorporated cities also regulate any work conducted in natural waterbodies.  

Contact your local jurisdiction for details.  

 Permit requirements can change from year to year. Contact the King County Noxious 

Weed Control Program for more information on current permitting requirements. 

 
Early Detection and Prevention  

 Look for new plants. Get a positive plant identification from an authority such as King 

County Noxious Weed Control Program staff. 

 Look for plants along lake shorelines and in stagnant or slow‐moving water in wetlands 

and streams.  Since these plants are often spread as fragments attached to boat motors 

and trailers, check especially around boat launches.  Also check at the downwind end of 

the waterbody, and anywhere else where fragments could congregate or settle out of the 

water column. 

 The best time to begin surveys is late spring when plants are visible, and surveys can 

continue into early fall when the plants senesce (die back). 

 Clean all plant material off of boats, motors and trailers, and check bilgewater for plant 

fragments any time you have been in an infested water body (or a potentially infested 

water body). 

 Never dispose of unwanted aquarium or water garden plants or animals in a natural 

water body.  Variable‐leaf milfoil in particular is still sold in some areas as an aquarium 

plant, and may have been introduced to Washington waters by careless dumping of 

aquariums.   

 

Manual Control 

 At minimum, an HPA pamphlet permit is required for all manual control activities in 

natural waterbodies.  In incorporated areas, check with your local jurisdiction for other 

possible permit requirements. 
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 Hand pulling and the use of hand mechanical tools is allowable in all critical areas in 

unincorporated King County. 

 Hand pulling can be successful for a very small area but is impractical for large 

infestations.  Be sure to contain and remove all plants and plant fragments from the 

water.  

 Weed rakes and weed cutters can assist in maintaining open water in a discrete area, 

such as around a dock, but will not eliminate the plants.  Be sure to contain and remove 

all plants and plant fragments from the water. 

 All manual control sites should be monitored for several years for signs of plants 

growing from roots or fragments.  

 DISPOSAL: Milfoils can be composted on land away from water or placed in yard 

waste bins.  Do not leave any plant parts or fragments in the water or near the water’s 

edge.  Variable‐leaf milfoil can grow on exposed soil during periods of low water, so 

extra care should be taken to dispose of it away from the water. 

 

Mechanical Control 

 At minimum, an HPA pamphlet permit is required for all mechanical control activities 

in natural waterbodies.  In incorporated areas, check with your local jurisdiction for 

other possible permit requirements. 

 Cutting and harvesting using boat‐mounted cutters or in‐lake harvesting barges is 

effective at maintaining open water in water bodies with 100% of the available habitat 

infested.  It must be done on a regular basis to maintain control.  However, these 

methods will quickly spread these plants by creating numerous fragments, so cutting 

and harvesting are not recommended for small or partial infestations.  Neither method 

will eradicate an infestation.  In unincorporated King County, only an HPA pamphlet 

permit is required for cutting and harvesting noxious weeds. 

 Diver dredging using boat or barge mounted suction dredges can be effective for small 

infestations or as a follow‐up to herbicide treatment.  Special care must be taken to 

remove all fragments.  This method causes a temporary increase in turbidity and 

requires specific authorization from the Washington Department of Fish and Wildlife 

(WDFW).  

 Rotovation (underwater rototilling) is not recommended since it causes severe 

fragmentation of the plants.  Rotovation also results in significant short term turbidity 

and loss of water clarity and quality, as well as destruction of benthic habitat.  

Rotovation requires an individual HPA permit. 

 
Cultural Methods 

 An opaque bottom barrier can be used to suppress growth in small, discrete areas like at 

a boat launch or around a swimming area.   Barriers need to be regularly cleaned 

because plants will root in the sediment that accumulates on top of them.  This is not 

practical for large‐scale infestations.  Bottom barriers in Lake Washington and Lake 

Sammamish are not allowed without prior authorization by the Washington 

Department of Fish and Wildlife (WDFW) due to potential impact on sockeye salmon 
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spawning areas. A  pamphlet HPA at minimum is required for bottom barrier 

installation.  Other permits may also be required. 

 Waterbodies with control structures can sometimes use water level drawdown to control 

submerged weeds.  Generally the bottom must be exposed to heat or cold long enough 

to dry out completely, something that can be difficult to achieve in rainy western 

Washington. Occasionally drawdowns can backfire and increase subsequent 

germination of weed seeds, especially with variable‐leaf milfoil.  Drawdowns can have 

major impacts on native plants and other aquatic organisms.  Carefully weigh the pros 

and cons before deciding on this option. A drawdown is not covered by the pamphlet 

HPA.   Consult your local WDFW office for permit information. 

 
Chemical Control 

 Permits and licenses are required for all chemical control in water. 

 Herbicides may be the most reasonable option for eradication of large submerged 

noxious weed infestations.  Professional licensed contractors are available for hire to 

perform this task. 

 Herbicides can only be applied to aquatic systems in Washington State by a licensed 

pesticide applicator.  Aquatic formulations of herbicides are not available for sale over 

the counter to anyone without an aquatic pesticide license.  NEVER apply non‐aquatic 

herbicide formulations to water since most of them include ingredients that are toxic 

to aquatic organisms.   

 Multiple years of treatment may be required to eradicate a milfoil infestation. For 

several years following treatment, monitor areas for new plants germinating from the 

seed bank.  Remove any new growth using one of the manual control methods above.  

 
Specific Herbicide Information 

Milfoil  species  are dicots,  and  therefore  selective  herbicides  can  be used  to  control  them 

with minimal collateral damage to the primarily monocot native plant communities.  2,4‐D, 

a  selective  herbicide,  and  fluridone,  a  non‐selective  herbicide,  have  both  been  used  to 

control Eurasian watermilfoil to good effect in western Washington lakes.  However, 2,4‐D 

cannot  be  used  in  waterbodies  that  support  salmonids  (salmon  and  trout  species).  

Triclopyr, another selective herbicide, has been approved for control of submerged plants as 

of  2008  and  shows promise  as  an  alternative herbicide  for milfoil  control. Endothall  and 

diquat, which are both contact herbicides, will control existing vegetation, but will not kill 

the roots, so the control is temporary.   

 

The mention of a specific product brand name in this document is not, and should not be 
construed as an endorsement or as a recommendation for the use of that product. Chemical 
control options may differ for private, commercial and government agency users. For 
questions about herbicide use, contact the King County Noxious Weed Control 
Program at 206-296-0290.  
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Biological 

 Triploid grass carp have been tried as a control for milfoil species, but milfoil is not 

palatable to them, and they will generally eat everything else in the waterbody first.  

Grass carp are not allowed in water bodies where the inlet and outlet cannot be screened 

to prevent fish from leaving the waterbody.  Grass carp are not allowed anywhere in the 

Lake Washington and Lake Sammamish system.  They are not recommended as a 

control for milfoil, although they can be used if these species predominate.  Care should 

be taken to evaluate potential impacts on the native plant community before choosing 

grass carp as a control method. 
 In some situations, the native milfoil weevil (Euhrychiopsis lecontei) seems to control 

Eurasian watermilfoil.  The weevil appears to prefer Eurasian watermilfoil over its 

native host, northern watermilfoil (Myriophyllum sibiricum), and in lakes where the 

weevil occurs naturally, Eurasian milfoil has been shown to be less of a problem.  

Ongoing research is exploring lake conditions in which the weevil may thrive, including 

water pH and the abundance of insect‐eating fish. Although no permits are needed to 

use native insects as biocontrol, currently the weevils are difficult to obtain in quantities 

high enough to have an effect on milfoil populations.  Even when they have been 

specially reared and introduced, it can take several years for populations in a waterbody 

to reach sufficient levels to control milfoil populations.  Biocontrols of any type will not 

eradicate milfoil, but if effective should reduce a milfoil population to below the 

threshold of significant impact. 
 

 

SUMMARY OF BEST MANAGEMENT PRACTICES    
 

 At all times at minimum a pamphlet HPA permit is required to do any activity that 

disturbs a lake bottom or wetland or streambed.  For more extensive work, more specific 

permits will be required.   

 Hand pulling or digging is recommended for small populations, with extreme care 

taken not to let fragments spread.  

 Where a population has filled every possible inch of habitat in a waterbody and its 

connected waterways, cutting or harvesting when done consistently can maintain open 

water and diminish the adverse affects of these species. 

 Bottom barriers can maintain small areas of open water around boat launches, 

swimming areas or docks, as long as care is taken to keep them free of debris and 

fragments. 

 Diver dredging can be effective for small infestations or as a follow‐up to herbicide 

treatment.   

 To eradicate large areas of milfoil, herbicides are probably the best option. 

 Do not apply any herbicide to water without the proper licenses.  Hire a contractor to 

do the work. 
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Control in small isolated or man-made ponds 

 Permits may be required (see “Permitting and Regulatory Requirements” section above). 

 Drawdown can be very effective.  Remove all plants and plant fragments.  Let the bed 

dry out completely before refilling.  Thoroughly clean pond liners.  Examine or discard 

ornamental plants that may harbor plant fragments before re‐introducing them to the 

pond. 

 Manual control will work if the infestation is caught early and all fragments are 

removed. 

 Bottom barriers may be effective over natural pond beds. 

 Follow recommendations above for chemical control. 

 

Control in small lakes 

 Permits will be required for all control work (see “Permitting and Regulatory 

Requirements” section above). 

 Community involvement will be essential for successful control efforts. 

 For small pioneering infestations, manual control or bottom barriers may be effective.  

Monitor the lake for fragments and additional infestation sites.  Maintain bottom 

barriers to prevent sediment buildup. 

 For large or whole‐lake infestations, chemical control will be the most effective (see 

above for chemical recommendations).  Mechanical control may be used to manage 

infestations, but will not eradicate the weeds.  Bottom barriers, if properly maintained, 

will create open water in small areas. 

 

Control in flowing water (rivers, streams, ditches) 

 Permits will be required for all control work (see “Permitting and Regulatory 

Requirements” section above). 

 The most effective control will start with the furthest upstream infestation and move 

downward.  If there are any weeds left upstream, any cleared site will likely be re‐

infested. 

 If possible, contain the area being controlled with a boom to catch fragments before they 

float downstream. 

 Manual control may be the most practical.  Bottom barriers need to be securely 

anchored. 

 Chemical control in flowing water is difficult.  Consult an expert before considering this 

option. 

 

Control along shores of Lakes Washington and Sammamish 

 Permits will be required for all control work (see “Permitting and Regulatory 

Requirements” section above). 

 Eradication of submerged aquatic weeds from these waterbodies is not practical.   

 Bottom barriers, if properly maintained, can provide open water around docks, marinas, 

swimming beaches, and similar areas. Prior authorization by the Washington 
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Department of Fish and Wildlife (WDFW) is required due to potential impact on 

sockeye salmon spawning areas.  

 Manual control of small patches may be sufficient. 

 Mechanical control can be effective for lakeside communities or large marinas.  Be sure 

to remove all fragments from the water. 

 Spot control using chemicals can be effective in the right conditions.  It is possible that 

more than one species of submerged noxious weeds may be present (particularly 

Brazilian elodea, which is increasing in these lakes).  If this is the case, be sure to select 

an herbicide that will control all targeted weeds (consult BMPs for each weed or ask an 

expert for assistance in selecting herbicides).  If there is any significant wave action or 

current, the chemicals will drift off target or quickly become diluted. Consult with a 

professional contractor before choosing this option.  Neighboring property owners 

should be advised prior to spot chemical applications. 

 Grass carp are not allowed in the Lake Washington and Lake Sammamish system.   

 

Disposal Methods 

 Eurasian watermilfoil can be left on land to dry out and/or decompose where it will not 

move into a waterway.  

 Variable‐leaf milfoil should not be left on the bank since it may root in damp soil. 

 Both milfoils can be composted or placed in yard waste bins. 
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F r a g r a n t  W a t e r  L i l y    
Nymphaea odorata Class C Noxious Weed 
Nymphaeaceae Control Recommended 

 

Legal  Status  in King County:  Fragrant water 

lily  is  a  Class  C  noxious  weed  (non‐native 

species that can be designated for control based 

on  local  priorities)  according  to  Washington 

State  Noxious  Weed  Law,  RCW  17.10.    The 

State  Weed  Board  has  not  designated  this 

species  for  control  in  King  County.  The King 

County  Weed  Control  Board  recommends 

control of  this species where  feasible, but does 

not require it.   

 

BACKGROUND INFORMATION      _______ 
 

History and Impacts  

 Nymphaea odorata is native to the eastern half of North America, including southern 

Canada. It has been introduced as an ornamental in many parts of the world and is now 

found throughout North America. Although found throughout Washington, fragrant 

water lily is especially prevalent in western Washington lakes where it has been 

intentionally planted by property owners who admired the showy flowers.  

 It is believed that fragrant water lily was originally introduced into Washington during 

the Alaska Pacific Yukon Exposition held in Seattle in the late 1800s. 

 Left unmanaged, water lilies can restrict lake‐front access and hinder recreation.   

 Drownings in King County have been attributed to swimmers getting tangled in dense 

water lily stems. 

 Water lilies foul boat motors and restrict passage for non‐motorized boats. 

 When allowed to grow in dense stands, the floating leaves prevent wind mixing and 

extensive areas of low oxygen can develop under water lily beds during the summer. 

 Aggressive water lily mats can outcompete native plants, reduce biodiversity, change 

the predator/prey relationships in the lake and adversely impact the food web. 

 Stagnant mats create mosquito breeding areas and increase the water temperature 

underneath by absorbing sunlight. 

 Water lilies die back in the fall, and the resulting decay uses up dissolved oxygen and 

adds nutrients to the water, potentially increasing algal growth and related water 

quality problems. 
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Description  

 Perennial floating leaved rooted aquatic plant, growing in about three to six feet of 

water.  Blooms June to October. 

 Round, green leathery leaves up to 10 inches across have a basal slit.  The flexible leaf 

stalk is attached at the base of the slit.  The leaves float on the surface of the water, rarely 

sticking up above it as water level drops. 

 Many‐petaled Flowers are showy and range from white to pink (rarely yellow).  They 

are borne on an individual stalk which curls like a corkscrew after the flower has been 

fertilized and pulls the flower under water.  Seeds are leathery capsules with numerous 

small seeds. 

 Both flower and leaf stalks arise from thick fleshy rhizomes. 

 Adventitious roots attach the horizontal creeping and branching rhizomes. 

 

Habitat 

 Fragrant water lily occurs in shallow freshwater ponds and lake margins 3‐6 feet deep.  

 It will also grow in slow moving water. 

 It can tolerate a wide range of pH, and it prefers substrates from mucky to silty.  

 

Reproduction and Spread 

 Spreads by floating seed and by rhizomes.  

 Seeds disperse through the water by wind and wave action.   

 Rhizome pieces can also break off and move through the water before establishing in a 

new location.  

 A planted rhizome will spread to cover about a 15‐foot diameter circle in five years. 

 Primary source of distribution to new water bodies is deliberate planting.  Many 

cultivars of Nymphaea odorata are available in the nursery trade.  However, waterfowl 

can also spread the plant between water bodies. 

 

Local Distribution 

 While fragrant water lily is widely present in western Washington, it is less so in eastern 

Washington and uncommon to absent in western Oregon lakes.   

 Nymphaea odorata was found in 27 of 36 surveyed lakes in the developed areas of King 

County in 1996.  The number of ponds and smaller wetlands containing the plant is 

considerably larger.   

 Requests for water lily control represent a high percentage of the herbicide permit 

requests received by the Washington State Department of Ecology. 
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CONTROL INFORMATION                        
 

Integrated Pest Management 

 The preferred approach for weed control is Integrated Pest Management (IPM). IPM 

involves selecting from a range of possible control methods to match the management 

requirements of each specific site. The goal is to maximize effective control and to 

minimize negative environmental, economic and social impacts. 

 Use a multifaceted and adaptive approach. Select control methods which reflect the 

available time, funding, and labor of the participants, the land use goals, and the values 

of the community and landowners. Management will require dedication over a number 

of years, and should allow for flexibility in method as appropriate. 

 

Planning Considerations 

 Survey area for weeds, set priorities and select best control method(s) for the site 

conditions and regulatory compliance issues (refer to the King County Noxious Weed 

Regulatory Guidelines). 

 Small infestations may be effectively removed using manual methods or hand tools. 

 For many lake and wetland infestations, the whole community will need to be engaged.  

Any control actions taken will necessarily affect all landowners adjacent to the water 

body and will require their approval and participation in order to succeed.  In addition, 

many control options will be expensive. 

 Commit to monitoring.  Once initial control has been achieved, be sure to conduct follow 

up monitoring in subsequent years in order to catch any overlooked patches or 

returning infestations before they can spread.  Without this, your control efforts can be 

wiped out within a few years. 

 

Early Detection and Prevention  

 Look for new plants. Get a positive plant identification from an authority such as King 

County Noxious Weed Control Program staff. 

 Look for plants along lake shorelines and in stagnant or slow‐moving water in wetlands 

and streams. 

 The best time to begin surveys is late spring when new leaves arise, and they can 

continue into early fall when the plants senesce. 

 Dig up small isolated patches. 

 Don’t plant fragrant water lily in natural water bodies. It is legal to buy and plant water 

lilies, but their use as an ornamental should be restricted to small self‐contained ponds 

and other man‐made water features with no hydrologic connection to any natural body 

of water. 
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Manual  

 Hand pulling or cutting can be successful for a small area if repeated on a regular basis.  

Impractical for large infestations.  Must remove all pulled or cut plants and plant parts 

from the water. HPA pamphlet permit required. 

 Carbohydrate depletion is a technique whereby during each growing season, all 

emerging leaves are consistently removed.  Reports indicate that it takes about two to 

three seasons to kill the plants.  This method is difficult to sustain and impractical for 

large infestations. 

 To completely remove plants by hand you must dig up the entire rhizome.  HPA 

pamphlet permit required. 

 All manual control sites should be monitored for several years for signs of plants 

growing from root fragments and from the seed bank. 

 Hand pulling and the use of hand mechanical tools is allowable in all critical areas. 

 Fragrant water lily can be composted on land or placed in yard waste bins. 

 

 

Mechanical 

 Permits are required for all mechanical control methods. 

 An opaque bottom barrier can be used to suppress growth in small, discrete areas like at 

a boat launch or around a swimming area.   Barriers need to be regularly cleaned 

because plants will root in the sediment that accumulates on top of them.   Not practical 

for large‐scale infestations.   

 Cutting and Harvesting using boat‐mounted cutters or in‐lake harvesting barges is a 

reasonable long‐term control solution.  These must be done on a regular basis to 

maintain control.  Neither method will eradicate an infestation.  

 Rotovation (underwater rototilling) dislodges the large, fleshy waterlily rhizomes which 

can then be removed from the water. This process results in the permanent removal of 

waterlily rhizomes.  Rotovation results in significant short term turbidity and loss of 

water clarity and quality. 

 Other mechanical solutions that have been tried include mounting a backhoe to a barge 

and digging the plants out.   

 

Chemical 

 Herbicides may be the most reasonable option for eradication of large fragrant water lily 

infestations.  Professional licensed contractors are available for hire to perform this task. 

 Herbicides can only be applied to aquatic systems in Washington State by a licensed 

pesticide applicator.  Aquatic formulations of herbicides are not available for sale over 

the counter to anyone without an aquatic pesticide license.  NEVER apply non‐aquatic 

herbicide formulations to water since most of them include ingredients that are toxic 

to aquatic organisms.   

 For several years following treatment, monitor areas for new plants germinating from 

the seed bank.  Eradicate any new growth using one of the manual control methods 

above. 



King County Noxious Weed Control Program FRAGRANT WATER LILY BMP 

206-296-0290  Website: www.kingcounty.gov/weeds JANUARY 2010, Page 5 

 

Specific Herbicide Information 

Glyphosate (e.g. Rodeo™ or Aquamaster™) Apply to actively growing foliage. Avoid 

runoff. Caution: Glyphosate is non‐selective: it will injure or kill other vegetation contacted 

by the spray.  NEVER substitute Round‐upTM or other landscape formulations of 

Glyphosate: these have additives that can devastate aquatic systems. 

 

Imazapyr (Habitat) Apply to actively growing foliage. Caution: Imazapyr is non‐selective: 

it will injure or kill other vegetation contacted by the spray. 

 

Triclopyr (Renovate3).  Apply to actively growing foliage.  Triclopyr is selective: it will 

injure other broadleaved plants but not grasses or other monocots such as cattails, rushes, or 

most native aquatic plants.  

 

All the above listed herbicides require the addition of an approved surfactant. Follow label 

directions for selecting the correct type of surfactant. Be sure that the selected surfactant is 

approved for aquatic use. 

 

The mention of a specific product brand name in this document is not, and should not be construed as 

an endorsement or as a recommendation for the use of that product. Chemical control options may 

differ for private, commercial and government agency users. For questions about herbicide 

use, contact the King County Noxious Weed Control Program at 206‐296‐0290.  

 

Biological 

 There is currently no biological control approved for fragrant water lily. 

 Although a number of organisms have been studied in the past, there is no current plan 

to pursue biological control for fragrant water lily due to the widespread use of the plant 

as an ornamental in private, isolated water features. 

 

SUMMARY OF BEST MANAGEMENT PRACTICES    

 

 At all times at minimum a pamphlet HPA permit is required to do any activity that 

disturbs a lake bottom or wetland or streambed.  For more extensive work, more specific 

permits will be required. 

 Hand pulling, cutting or digging is recommended for small populations.  

 Where this is not practical, cutting or harvesting can keep a large population under 

control when done consistently. 

 Bottom barriers can maintain small areas of open water around boat launches, 

swimming areas or docks. 

 To remove large areas of water lilies, mechanical methods (such as rotovation) or 

herbicides can be used. 

 Do not apply any herbicide to water without the proper licenses.  Hire a contractor to 

complete the work. 
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Disposal Methods 

 Fragrant water lily can be left on land to dry out and/or decompose in an area where it 

will not move into a waterway.  

 Fragrant water lily can also be composted away from water or placed in yard waste bins. 

 Never dispose of fragrant water lily into waterways, wetlands, or other wet sites where 

it might grow and spread.   

 
References 

Brayshaw, C.T. 1989. Buttercups, Waterlilies, and Their Relatives: (The Order Ranales) in British 

Columbia. Royal British Columbia Museum Memoir No.1. Royal British Columbia Museum  

Hotchkiss, N. 1972. Common marsh, underwater and floating‐leaved plants of the United States 

and Canada. Dover Publications, Inc., New York. 

Washington Department of Ecology, 2003. Non‐native freshwater plants, webpage: 

http://www.ecy.wa.gov/programs/wq/plants/weeds/  

Westerdahl, H.E. and K.D. Getsinger, eds. 1988. Aquatic plant identification and herbicide use 

guide, volume II: Aquatic plants and susceptibility to herbicides. Technical report A‐88‐9. 

Department of the Army, Waterways Experiment Station, Corps of Engineers, Vicksburg, MS.  

Whitley, J.E., B. Basset, J.G. Dillard, and R.A. Haefner. 1990. Water Plants for Missouri Ponds. 

Missouri Department of Conservation, P.O. Box 180, Jefferson City, MO 65102.  

 

 



 
 

King County Noxious Weed Control Program                Yellow-flag iris BMP 
206-296-0290  Website: www.kingcounty.gov/weeds          May 2009 

BEST MANAGEMENT PRACTICES  
 

Yellow-flag iris 
 (Iris pseudacorus) 

Iridaceae 
 

Class C Noxious Weed; Not Designated 
for Control 

 

Legal Status in King 
County: Class C Noxious Weed 

(non‐native  species  that  can  be 

designated for control under State 

Law  RCW  17.10  based  on  local 

priorities.)  The  King  County 

Noxious Weed Control Board does not require property 

owners  to  control  yellow‐flag  iris,  but  control  is 

recommended. 
 
 

BACKGROUND INFORMATION      _______ 
 

Impacts and History 

 Alternate common names include yellow flag, paleyellow iris and yellow iris. 

 On state weed lists in Connecticut, Massachusetts, Montana and New Hampshire in 

addition to Washington.  Also on the USDA Natural Resources Conservation Service 

invasive plants list and on the Exotic Plant Pest List of the California Exotic Pest Plant 

Council.   

 Yellow‐flag iris displaces native vegetation along streambanks, wetlands, ponds and 

shorelines and reduces habitat needed by waterfowl and fish, including several 

important salmon species.  

 It clogs small streams and irrigation systems, and it dominates shallow wetlands, wet 

pastures and ditches.  Its seeds clog up water control structures and pipes. 

 Rhizome mats can prevent the germination and seedling growth of other plant species.  

These mats can also alter the habitat to favor yellow‐flag iris by compacting the soil as 

well as increasing elevation by trapping sediments. 

 Studies in Montana show that yellow‐flag iris can reduce stream width by up to 10 

inches per year by trapping sediment, creating a new bank and then dominating the new 

substrate with its seedlings, creating still more sediment retention (Tyron 2006).  

 Even when dry, yellow‐flag iris causes gastroenteritis in cattle (Sutherland 1990), 

although livestock tend to avoid it.  All plant parts also cause gastric distress in humans 

when ingested, and the sap can cause skin irritation in susceptible individuals. 

 Native to Europe and the Mediterranean region, including North Africa and Asia Minor.  

Found as far north as 68 degrees North in Scandinavia. 
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 The earliest North American record comes from Newfoundland in 1911, and it was 

established in British Columbia by 1931.  By 1961 yellow‐flag iris was reported to be 

naturalized in Canada (Cody 1961).  It was established in California by 1957 and in 

Montana by 1958 (Tyron 2006).  It is now naturalized in parts of most states and 

provinces throughout North America except in the Rocky Mountains. (NRCS Plants 

Database). 

 
Description  

 A perennial, emergent iris that creates dense stands along freshwater margins.  It is the 

only naturalized, emergent yellow iris in King County. 

 Grows to 5 feet (1.5 m) tall. 

 Has numerous thick, fleshy rhizomes. 

 Flowers are yellow, showy, and sometimes have brown to purple veins at the base of the 

petals.  Several flowers can occur on each stem. 

 Can bloom from April to August; in western Washington usually blooms May into July. 

It will remain green all winter in mild years. 

 Broad, flat, pointed leaves are folded and overlap one another at the base.  They are 

generally longer in the center of the plant and fan out in a single plane toward the edges 

of the plant.  The leaves are dark green to blue‐green. 

 Fruits are  large capsules  to 3  inches  (8 cm)  long. They are 3‐angled, glossy green and 

contain rows of many flattened brown seeds.  

 Seeds  are  corky,  large  ‐  about ¼  inch  (7 mm)  across,  and  float.    Seed  pods  grow  in 

clusters  that  resemble  little  bunches  of  bananas.  Seeds  spread  by water  and  usually 

germinate  after  the water  recedes  along  the  edges of  the  shore.   They do not usually 

germinate under water. 

 When not in flower or seed, can be confused with cattails (Typha sp.), which are round at 

the  base  and  taller  than  yellow‐flag  iris, while  iris  are  flattened  along  one plane  and 

shorter.   Can also be mistaken  for native bur‐reeds  (Sparganium sp.), which have  thick, 

spongy leaves that are somewhat narrower than iris leaves. 

 
Habitat 
 Occurs  in  freshwater wetlands,  fens, ponds,  lake  shores,  river  and  stream banks, wet 

pastures and ditches. 

 Grows  in standing water or next  to  it on saturated soils.   Prefers silty, sandy or rocky 

soil. 

 Generally grows in shallow water, but can create extensive mats over deeper water. 

 Sometimes cultivated as a garden ornamental or used for landscaping purposes. 

 
Reproduction and Spread 

 Spreads by seed and vegetatively (rhizomes).   

 Produces extensive thick, fleshy rhizomes, forming dense mats that exclude native 

wetland species. Up to several hundred flowering plants may be connected 

rhizomatously.  Rhizome fragments can form new plants if they break off and drift to 

suitable habitat. Rhizomes that dry out remain viable and will re‐infest an area if they 

are re‐moistened. 
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 Flat spongy seeds disperse through water and germinate after the water recedes along 

shorelines.  Submersed seeds will generally not germinate. 

 Plants take three years to mature before flowering (Tyron 2006). 

 The flowers are pollinated by bumble‐bees and long‐tongued flies.  

 

Local Distribution 

 Widespread throughout King County.  

 Present along most  lake  shores and many stream banks  in  the developed areas of  the 

county. 

 A few shallow wetlands significantly impacted. 

 

CONTROL INFORMATION                        
 

Integrated Pest Management 

 The  preferred  approach  for weed  control  is  Integrated  Pest Management  (IPM).  IPM 

involves selecting  from a range of possible control methods  to match  the management 

requirements  of  each  specific  site.  The  goal  is  to maximize  effective  control  and  to 

minimize negative environmental, economic and social impacts. 

 Use  a  multifaceted  and  adaptive  approach.  Select  control  methods  that  reflect  the 

available time, funding, and labor of the participants, the land use goals, and the values 

of the community and landowners. Management may require dedication over a number 

of years, and should allow for flexibility in method as appropriate. 

 

Planning Considerations 

 Survey  area  for  weeds,  set  priorities  and  select  best  control  method(s)  for  the  site 

conditions and regulatory compliance issues (refer to the King County Noxious Weed 

Regulatory Guidelines or local jurisdictions). 

 Isolated plants can be effectively dug up.   Take care  to  remove all of  the  rhizomes,  in 

order to stop them from infesting a larger area.  

 For larger infestations, the strategy will depend on the site. Generally work first in least 

infested  areas, moving  towards more  heavily  infested  areas. On  rivers  and  streams, 

begin at the infestation furthest upstream and work your way downstream.  

 If conducting manual control, be sure  to collect any  rhizome  fragments  that may  float 

free.  

 Minimize disturbance to avoid creating more opportunities for seed germination. 

 
Early Detection and Prevention  

 Look for new plants. Get a positive plant identification by contacting your local noxious 

weed control program or extension service. 

 Look for plants along river and lake shorelines, wetlands, ditches and wet pastures. 

 The best time to survey is in April to June when the plants are in flower.  

 Look for seedlings starting in late winter. 

 Dig up small isolated patches, being sure to remove all the rhizome. 

 Don’t buy, move or plant yellow‐flag iris.  
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 Clean  any  tools  and machinery  that were  used  in  an  infested  area  before moving  to 

another site. 

 
Manual  

 Hand  removal  with  the  use  of  hand  tools  is  allowable  in  all  critical  areas  in 

unincorporated King County. Check with  the  local  jurisdiction  for regulations  in other 

areas. 

 When removing manually, care should be taken to protect the skin, as resins in the 

leaves and rhizomes can cause irritation.  

 Manual control is feasible for individual plants or small stands.  You can easily pull 

seedlings in damp or wet soil.   

 Dig out mature plants, taking care to remove all the rhizome.  The rhizome is tough and 

may require heavier tools, such as pickaxes, pulaskis or saws.  If you do not get all the 

rhizome, more plants will be produced.  Keep watching the location after you have 

removed the plants, and new leaves will show you where you missed any sections of 

rhizome.  Continue to remove the rhizome, and in this way you can eradicate a small 

patch. 

 Simon (2008) found that for plants emergent in standing water for the entire growing 

season, cutting all leaves and stems off below the waterline can result in good control.  

This method is most effective if the plants are cut before flowering. 

 Be sure to dispose of any removed pieces of rhizome away from wet sites.  Composting 

is not recommended for these plants in any home compost system, because rhizomes 

can continue growing even after three months without water (Sutherland 1990). 

  

Mechanical 

 Removal of yellow‐flag iris with hand held mechanical tools is allowable in critical areas 

and  their buffers  in unincorporated King County. Check with  the  local  jurisdiction  for 

regulations in other areas. 

 In unincorporated King County, riding mowers and light mechanical cultivating 

equipment may be used in critical areas if conducted in accordance with an approved 

forest management plan, farm management plan, or rural management plan, or if 

prescribed by the King County Noxious Weed Control Program.  
 Repeated mowing or cutting may keep yellow‐flag iris contained and can potentially kill 

it by depleting the energy in the rhizomes after several years of intensive mowing (Tu 

2003). 
 

Cultural 

 Small patches can be covered with a heavy tarp weighted at the edges for several years 

(Simon 2008).   Be sure  to extend  the  tarp well beyond  the edges of  the  infestation and 

check  periodically  to  ensure  that  plants  are  not  growing  up  around  the  tarp.   Other 

materials (heavy plastic, landscape cloth) are not as effective. 

 Burning is not recommended. Seeds germinate and grow well after late summer burning 

(Sutherland 1990), and plants have a  strong  tendency  to  resprout  from  rhizomes after 

burning (Clark et al. 1998).  
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Biological 

 Although a number of insects and pathogens are known to attack yellow‐flag iris  

(Tu 2003), no biological  control agents are presently known, and no  research  is  currently 

being conducted.  

 

Chemical 

 Herbicides should only be applied at the rates and for the site conditions and/or land 

usage specified on the label. Follow all label directions. 

 Herbicides can only be purchased and applied to aquatic systems in Washington State 

by a licensed pesticide applicator (contact Washington State Department of Agriculture 

for more information on pesticide licenses).   

 There are federal, state and local restrictions on herbicide use in critical areas and their 

buffers. Refer to the King County Noxious Weed Regulatory Guidelines for a summary 

of current restrictions and regulatory compliance issues.   

 For control of  large  infestations, herbicide use may be necessary. Infested areas should 

not  be mowed  until  after  the  herbicide  has  had  a  chance  to work, which may  take 

several weeks, depending on the herbicide used. 

 Due to dense growth, re‐application a few weeks after initial treatment will probably be 

needed to get complete coverage (Tyron 2006). 

 For several years  following  treatment, monitor areas  for new plants germinating  from 

the seed bank or from rhizome fragments.  In some cases several years of treatment may 

be necessary. 

 
Specific Herbicide Information 

Since yellow‐flag iris is a monocot, only non‐selective herbicides are effective.  However, non‐

selective herbicides will injure or kill any plant they contact, so special care must be taken when 

using these chemicals.  Both of the herbicides discussed below are non‐selective. 

 

Glyphosate (e.g. Rodeo™ or Aquamaster™). This is the most frequently used chemical for 

controlling yellow‐flag iris.  Apply to actively growing plants in late spring or early summer. 

Apply directly to foliage, or apply immediately to freshly cut leaf and stem surfaces.  Avoid 

runoff.  (Tu, 2003).  Follow the label for recommended rates for yellow‐flag iris since higher 

rates may provide better results.  A study in Montana showed good results with 5% Rodeo plus 

Competitor (Tyron, 2006).  Glyphosate at lower rates is not as effective as either imazapyr or 

imazapyr and glyphosate combined. 

 

Imazapyr (e.g. Habitat).  Simon (2008) found that 1% imazapyr (with 1% non‐ionic surfactant) 

sprayed in the fall resulted in good control.  Imazapyr sprayed in the spring, or a combination 

of imazapyr (1%) and glyphosate (2.5%) sprayed in fall both result in good control, but slightly 

less effective than imazapyr alone.  Note that imazapyr has been shown to have some residual 

soil activity, so care should be taken to avoid spraying in the root zone of desirable plants, and 

do not replant the treated area for several months after application. 
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The  above  listed  herbicides  require  the  addition  of  an  approved  surfactant.  Follow  label 

directions  for  selecting  the  correct  type  of  surfactant.  Be  sure  that  the  selected  surfactant  is 

approved for aquatic use. 

 

The mention of a specific product brand name in this document is not, and should not be construed as an 

endorsement or as a recommendation for the use of that product.  

 

Chemical control options may differ for private, commercial and government agency users. For 

questions about herbicide use, contact the King County Noxious Weed Control Program at 

206‐296‐0290.  

 

Experimental 

Preliminary trials indicate that injecting herbicide into the cut flowering stems of yellow‐flag 

iris may  provide  a  successful  alternative  treatment method with  little  or  no  non‐target 

damage.  Check with your local weed control agency for progress. 

 

 

SUMMARY OF BEST MANAGEMENT PRACTICES    
 

Small Infestations in Native and/or Desirable Vegetation 

 Hand digging is recommended for very young plants not yet established. 

 Larger plants from isolated small populations can be dug out from moist upland areas. 

This is difficult but possible with persistence. 

 Replace any divots created when removing the plants to lessen the amount of disturbed 

soil. 

 Plants emergent in standing water can be cut below the waterline. 

 If manual control is not possible due to site conditions or available labor, apply 

appropriate herbicide by spot spray, stem‐injection or wick‐wiper to minimize off target 

injury. 

 
Large Infestations 

 Persistent mowing  or  cutting  over  several  years may  be  effective.   Cutting  flowering 

plants will stop seed dispersal.    

 Herbicide use may be necessary. 

 If  the  infestation  is  in a pasture, combine control methods with ongoing good pasture 

management.   Encourage healthy grassy areas by seeding and  fertilizing. Use a mix of 

grass and clover species  to  improve resistance  to weeds. Fertilize according  to  the soil 

needs. 

 

Control in Riparian Areas or Lake Shores 

 Survey area and document extent of infestation.  Start eradication efforts at the 

headwaters and progress downstream whenever possible. 

 Focus on manual removal for small infestations if possible.  
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 When removing vegetation near streams and wetlands use barriers to prevent sediment 

and vegetative debris from entering the water system. 

 For larger areas where herbicide use is warranted, use the method that will cause the 

least amount of damage to desirable vegetation, such as spot spraying or wick wiping. 

 When large areas of weeds are removed, the cleared area needs to be replanted with 

native or non‐invasive vegetation and stabilized against erosion. 

 Control of larger areas will need to incorporate a management plan lasting for several 

years to remove plants germinating from the seed bank and rhizome fragments. 

 

Control on Road Rights-of-Way 

 Dig up small infestations if possible. 

 Spot spray if digging is not practical due to soil, site conditions or size of infestation. 

 If plants are in grassy areas, re‐seed after control is completed. 

 If plants are sprayed, wait until the herbicide has had a chance to work (up to several 

weeks) before mowing. 
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I n v a s i v e  K n o t w e e d s  
Bohemian Knotweed  Class B Noxious Weeds 
Polygonum x bohemicum (Fallopia x bohemica)  Control Recommended 
Japanese Knotweed (required in selected areas) 
Polygonum cuspidatum (Fallopia japonica) 
Giant Knotweed 
Polygonum sachalinense (Fallopia sachalinense) 
Himalayan Knotweed 
Polygonum polystachyum (Persicaria wallichii) 
Polygonaceae – Knotweed/Buckwheat Family 
     

Legal Status in King County: The species of 
knotweed listed above are classified as Class B noxious 

weeds (non‐native species that can be designated for control 

based on local priorities) according to Washington State 

Noxious Weed Law, RCW 17.10.  The Washington State 

Noxious Weed Control Board has not designated these 

species for required control in King County. The King 

County Noxious Weed Control Board recommends control 

of these species wherever feasible, and requires control in 

selected areas (see current King County Noxious Weed List 

for details).  State quarantine laws prohibit transporting, 

buying, selling or offering these species for sale or 

distributing plants, plant parts or seeds. 
 

BACKGROUND INFORMATION  
Impacts and History 

 Displaces native vegetation due to its fast‐growing, 

dense, aggressive growth. 

 Creates bank erosion problems and is considered a 

potential flood hazard. Despite knotweed’s large 

rhizome mass, it provides poor erosion control. 

 Lowers quality of riparian habitat for fish and 

wildlife.  Changes nutrient cycling of rivers and 

lowers water quality. 

 Thickets can completely clog small waterways. 

 Forms dense stands that crowd out all other 

vegetation, degrading native plant and animal 
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habitat.  

 Damages pavement, limits sight visibility along 

roads, and obscures guard rails and road signs. 

 Roots interfere with drainage and septic systems. 

 Invades turf and landscaped areas. 

 Difficult to control because of extremely vigorous 

rhizomes and roots that form a deep, dense mat.  

 Plants can re‐sprout from very small root and 

rhizome fragments. 

 Plant stems and rhizomes that fall into the water can 

create new infestations downstream. 

 Japanese and giant knotweed are native to 

northeastern Asia. They hybridize to produce 

Bohemian knotweed.  Himalayan knotweed is native 

to south and central Asia, including the Himalayas. 

 All species were introduced into the U.S. and Canada starting in the late 1800s as 

ornamental plants and for erosion control and have since spreadwidely. 

 

Description 

 Large, clump‐forming, herbaceous perennial with 4 to 12 feet tall, round canes 

with thin, papery sheaths and creeping roots. The hollow stems are jointed and 

swollen at the nodes, giving a bamboo‐like appearance.  

 Japanese, giant, Bohemian and Himalayan knotweed are members of the 

buckwheat family (Polygonaceae). 

 Rhizomes can spread at least 23 feet (7 meters) from the parent plant and can 

penetrate more than 7 feet (2 meters) into the soil. 

 Forms large, dense clones of either male or female plants. 

 Stems are thick and hollow, resembling bamboo, green to reddish in color, often 

red‐speckled.  Young shoots look similar to red asparagus. 

 Leaves are alternate, bright green with smooth edges.  Leaf shape varies. :  

Himalayan knotweed leaves are like an elongated triangle, Japanese knotweed 

leaves are rounded with a flat base and short pointed tip  Bohemian knotweed 

leaves vary from a heart‐shaped base to a flat base and variable leaf tip shape, 

and giant knotweed leaves are huge, “elephant ear” type leaves with a distinctly 

heart‐shaped base and elongated pointed tip.  Leaf size also varies, however 

Japanese knotweed leaves are generally 4 to 6 inches long by 3 to 4 inches wide, 

hybrid Bohemian knotweed leaves are 7 to 9 inches long, and giant knotweed 

leaves often exceed 12 inches across, twice the size of Japanese knotweed leaves.   

 Flowers are small, white/green on Japanese, Bohemian and giant knotweed and 

light pinkish‐white on Himalayan knotweed and grow in showy plume‐like 

branched clusters.  Flowers form in July and August and grow in dense clusters 
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from the leaf joints.  Flowers are either all female (form seeds) or all male (don’t 

form seeds) on each plant. 

 Flowers in late July, typically start to form seeds by mid‐August. 

 

Habitat 

 Can grow in partial shade or full sun. 

 Knotweed thrives in any moist soil or river cobble, but can also grow in dry 

areas. 

 Most commonly found in the flood zone along rivers and creeks, it also grows in 

roadside ditches, railroad rights‐of‐way, unmanaged lands, wetlands, neglected 

gardens, and other moist areas. 

 

Reproduction and Spread 

 Knotweed typically starts growth in April, but can begin as late as June in higher 

elevations. 

 Reproduces by seed and vegetatively from rhizomes and roots. Knotweed can 

spread rapidly due to its ability to reproduce vegetatively. 

 Invasive knotweeds spread mainly by rhizomes. Rhizome and root fragments are 

dispersed by natural causes (flood, erosion) or man‐made dispersal (roadside 

clearing, fill dirt).    

 Root fragments, as small as ½ in (1 cm) can form new plant colonies and can also 

be spread in contaminated fill material. 

 Cut or broken stems will sprout if left on moist soil or put directly into water, or 

if moved by beavers or earth‐moving equipment.  Each node on the plant stock is 

able to produce roots and new plants.  

 Seeds can be viable for as long as 15 years. Seeds in the upper 1 inch (2 cm) of soil 

generally are viable for 4 to 5 years. Below 1 inch (2 cm), the seeds remain 

dormant longer.  However, knotweed seedlings are not often found in the wild 

and most dispersal is by root and stem fragments. 

 Knotweed canes die back with the first hard frost (Pridham and Bing 1975) and 

go dormant during the winter. The dead, brown stems may remain standing 

through the winter with new canes developing in the spring from the same 

rootstock.  

 

Local Distribution 

Found throughout King County. The heaviest concentrations of invasive knotweeds 

are found along riparian corridors and road rights‐of‐way.  Infestations can also be 

found in residential gardens, wetlands, and upland areas.   
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CONTROL INFORMATION  
 

Integrated Pest Management 

The preferred approach for weed control is Integrated Pest Management (IPM). IPM 

involves selecting from a range of possible control methods to match the 

management requirements of each specific site. The goal is to maximize effective 

control and to minimize negative environmental, economic and social impacts. 

 

Use a multifaceted and adaptive approach. Select control methods that reflect the 

available time, funding, and labor of the participants, the land use goals, and the 

values of the community and landowners. Management will require dedication over 

a number of years, and should allow for flexibility in method as appropriate. 

 

Planning Considerations 

The key to controlling knotweed is controlling the rhizomes.  What you see on the 

surface is only a fraction of the problem.  “Control measures that fail to address the 

regenerative capacity of the rhizomes will not control this plant.” (Gover et al 2005). 

Although there are potentially successful mechanical or manual control options for 

small patches, landscape level projects and large sites will likely require integrating 

herbicide into the control strategy. 

 

Begin by surveying area for knotweed, setting priorities and selecting the best 

control method(s) for the site conditions and regulatory compliance issues (refer to 

the King County Noxious Weed Regulatory Guidelines). 

 

It is possible but not easy to control knotweed, and it is especially difficult on a 

landscape scale, such as along a river, or when spread over many properties.  

Because of knotweed’s incredibly extensive root system and sprouting ability, 

landscape level control requires long‐term planning and follow‐up.  Even on a 

patch‐by‐patch basis, successful eradication is likely to take several years and 

multiple treatments.  

 

On rivers and streams, knotweed spreads easily downstream by water, so it is 

necessary to begin control from the furthest upstream infestation, including all 

tributaries and other upstream sources of possible re‐infestation. 

 

For large, landscape scale projects, outreach to all public and private landowners 

and the broader community, as well as volunteer recruitment and coordination, will 

improve the success of the project.  Work with volunteers and other organizations in 

the community to expand the ability to physically get the work done.  Landscape 



King County Noxious Weed Control Program KNOTWEED BMP 
206-477-9333  Website: www.kingcounty.gov/weeds JULY 2015, Page 5 

level projects may have a greater chance of success under a coordinated effort such 

as a Cooperative Weed Management Area (CWMA).  Grants are available for 

invasive vegetation removal, such as knotweed, that benefits public resources, 

especially for work done through non‐profit organizations or government agencies. 

 

Below, each method is first described individually, and then Best Management 

Method recommendations are provided for different types of infestations. 

 

Early Detection and Prevention 

 Monitor for new populations in May and June. 

 Dig up isolated or small populations (50 stems or less). If there are more stems 

than you can remove manually, it may be necessary to treat the area with an 

appropriate herbicide in the late summer/early fall. 

 Prevent plants from spreading away from existing populations by washing 

vehicles, machinery, and equipment that have been in infested areas.   

 Prevent knotweed from entering waterways. 

 Do not discard stems or root fragments in waterways or on moist soil. 

 

Manual or Mechanical Control 

 When to use manual methods:  If there is easy access to the site and patches are 

reasonably small (50 stems or less), commit to following an intensive control 

regimen. 

 Variations: Cutting, mowing, pulling, digging, covering. 

 Cutting, mowing and pulling stimulates shoot growth and depletes the roots. 

The more shoots there are per linear foot of root, the more likely it will be to 

physically pull out the roots, exhaust them by depriving them of energy (i.e. by 

cutting the shoot off) or eradicating them with an herbicide treatment. 

 When controlling knotweed manually, be sure to practice the four T’s:  timely, 

tenacious, tough and thorough (Soll 2004). 

 Hand pulling and the use of hand mechanical tools to control noxious weeds are 

generally allowable in critical areas in unincorporated King County (refer to the 

King County Noxious Weed Regulatory Guidelines for details). 

 Be aware that repeated cutting tends to produce numerous small stems that may 

make future treatment with stem injection more difficult. 

 CUT stems close to the ground TWICE A MONTH OR MORE between at least 

April and August, and then once a month or more until the first frost, over 3 to 5 

consecutive years (Soll 2004). This can vary depending on the growth of the 

plant.  The important thing it to keep the plant from storing any new root energy. 

 Keep plants from growing taller than 6 inches. 
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 Using a machete, loppers or pruning shears, cut the stems to the ground 

surface. If using a mower/weed‐eater is necessary, cut as low and as often as 

possible.  Be sure not to scatter stems or root fragments. 

 Rake and pile up the cut stems where they will dry out.  Dried stems can be 

crushed and composted on site or discarded in yard waste.  

 Stems or stem fragments left on moist soil or in water may sprout at the 

nodes, and the area (or adjacent areas) may become re‐infested.  

 Large piles of composting knotweed stems have been known to self‐ignite, so 

take care not to create large piles and monitor regularly. 

 Goats and chickens are reported to eat knotweed and in some circumstances, 

controlled grazing may be an option similar to intensive mowing.  Be aware 

that goats will eat desirable vegetation as well as knotweed.  Grazing should 

reduce the growth of knotweed, but is unlikely to completely kill the plants. 

For best results, maintain intense grazing pressure for at least 5 years over the 

entire knotweed patch or until plants stop growing back. 

 Never allow cut, mowed or pulled knotweed vegetation to enter waterways.  

 DIG up as much root as possible in August over at least three consecutive years; 

reported to work for small, isolated patches. 

 Roots of established plants may extend down 7 to 10 feet deep, and rhizomes 

are often very large and woody and difficult to dig up. 

 Be sure to carefully dispose of the roots in garbage. Do not put them in a 

compost pile because they remain viable for a very long time.  Roots and 

rhizomes dry out very slowly, so burning isn’t usually a feasible disposal 

option for rhizomes. 

 Each time you see new sprouts (start looking a week after you pull), uproot 

them as well, trying to pull out as much of the root as you can each time.  

 Be sure to search at least 20 feet away from the original patch center for new 

sprouts. 

 COVER with heavy duty geo‐textile fabric or black plastic. 

 Works better with isolated and smaller patches on open, undisturbed terrain. 

 Plan to leave the covering material in place throughout at least five growing 

seasons, longer if the soil is wet or the population large and well‐established. 

 First, cut stems down to ground surface.  Next, cover the area with geo‐

textile fabric or heavy duty black plastic extending beyond the plant base 

and stems at least 7 feet beyond the outside stems. Leave covering material 

loose and clean of debris, weighted down with heavy rocks or cement 

blocks.  Watch for holes in the fabric and at the perimeters for any new 

growth.  Every two to four weeks during the growing season, stomp down 

re‐growth under covering material and clean debris. 
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 Install covering at the beginning of the year or after cutting the plant down 

several times during the growing season which will reduce some of the rapid 

plant growth. 

 

Chemical Control 

 Herbicides should only be applied at the rates and for the site conditions and/or 

land usage specified on the herbicide label.  Follow all label directions. 

 For your personal safety, at a minimum, wear gloves, long sleeves and pants, 

closed toe shoes, and appropriate eye protection.  Follow label directions for any 

additional personal protection equipment needed. 

 For herbicide use in critical areas and their buffers, certain restrictions apply 

depending on the site and jurisdiction.  In unincorporated King County, refer to 

the King County Noxious Weed Regulatory Guidelines for a summary of 

current restrictions and regulatory compliance issues.  Elsewhere, check with the 

local jurisdiction.  

 Herbicides with the active ingredients glyphosate (e.g. Rodeo, Roundup, Aqua 

Neat among others), imazapyr (e.g. Habitat, Polaris, Arsenal), triclopyr (e.g. 

Garlon, Renovate, Element) and aminopyralid (e.g. Milestone) have shown to be 

variably effective in controlling or suppressing knotweed either separately or in 

combination.  Results vary depending on the timing, rate and method of 

application.  See below for detailed information.  

 Aquatic herbicides are Restricted Use Pesticides in Washington and can only be 

purchased and used for aquatic applications by WSDA licensed pesticide 

applicators with an aquatic endorsement on their license.  Also, state and 

sometimes local permits are generally required when applying pesticides in 

water or where herbicides are likely to drift into water.   

 Aquatic herbicides that are also labeled for use in terrestrial areas, such as 

Roundup Custom, can be purchased and used by non‐licensed individuals for 

treating knotweed, as long as the plants being treated are not growing in water 

and the herbicide is not likely to drift into water, such as with the stem injection 

method. 

 

Types of Chemical Control Methods 
 

Foliar Application 
 Use a backpack sprayer or large volume sprayer. 

 Easiest and fastest method, but potentially higher risk of drift onto desirable 

vegetation and into water and soil. 

 Use a systemic herbicide that translocates from leaves to the roots. 

 The most effective chemical on knotweed is imazapyr and the second most 

effective is glyphosate.  These products can also be combined to produce 
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quicker visual signs of treatment, but does not increase the effectiveness of  

using imazapyr alone. 

 The most effective time to spray knotweed with glyphosate or imazapyr is 

generally July to October, or between bud formation and when the plant dies 

back after the first frost, with later treatments in that time period generally 

being more effective than earlier.  Early treatments may require a follow‐up 

spray to control re‐growth.  This will vary with weather and water 

availability.  Usually the most effective time for a single treatment is late 

August/early September. 

 Non‐selective herbicides such as glyphosate (e.g. Roundup) and imazapyr 

(e.g. Habitat, Polaris) kill both grass and broadleaf plants.  Selective broadleaf 

herbicides will not harm most grasses if used according to label.  However, 

there are currently no selective broadleaf herbicides that provide more than 

one season of knotweed control.  Triclopyr and aminopyralid will provide 

short‐term control of knotweed, but generally won’t kill the plants.  

Metsulfuron and dicamba will also control top growth of knotweed although 

generally don’t control the rhizomes.  2,4‐D is not effective on knotweed. 

 Where it is not possible to spray over the top of the plants due to height and 

access, spray the stems and the undersides of the leaves and get as much 

coverage of the plants as possible. 

 Avoid spraying knotweed when bees and other pollinators are present on the 

flowers whenever feasible.  When pollinators are present, consider spraying 

either before full‐bloom or after petals begin to drop.  You can also spray 

earlier or later in the day when bees are not as active.  If necessary to spray 

when plants are in full flower, spray the stems and undersides of the leaves 

and avoid spraying the flowers as much as possible. You may also consider 

clipping and removing the flowers prior to foliar spray, or using a stem 

injection method.  Alternately, beekeepers can be notified and asked to move 

bees away from areas being treated if there are concerns about exposure. 

 If plants are cut back, allow them to re‐grow for at least six weeks, or to about 

3 to 6 feet tall, before spraying.  If plants are bent over to make them shorter 

and easier to spray, allow them to recover for one to two weeks before 

spraying to make sure they are actively growing again.  Typically, spraying 

re‐growing or bent knotweed is not as effective as spraying full grown plants, 

but it is sometimes more efficient and necessary because of land use or 

visibility issues.   

 If it is necessary to keep plants from growing tall for visibility or other 

reasons, a spring herbicide application or cutting will set back the plant so 

that it can be sprayed at an effective height and growth stage later in the year.  

 Experience in Pennsylvania suggests June 1 as a good cutting date if follow 

up spraying is planned. They found that regrowth when cut June 1 is 
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vigorous, but limited in height (6 to 10 ft tall knotweed cut in June resulted in 

2 to 4 foot tall re‐growth).  Cutting too early in the season can result in 

regrowth that reaches full height and waiting too late in the season can result 

in almost no regrowth and will limit the ability to spray and control next 

season’s growth (Gover et al 2005). 

 Continue to monitor and treat annually in the late summer as long as there is 

re‐growth.  Re‐growth the following years will be much shorter and sparser, 

and can be sprayed with considerably less herbicide, although it will take 

more time to locate all the plants.  Re‐growing plants can also be dug up once 

they are very small, although it is still difficult to remove all the roots. 

 Regardless of herbicide choice, rate or spray timing, large, established patches 

(hundreds or thousands of stems) will almost certainly require foliar 

treatments over at least three years, possibly many more. Similar to treating 

patches mechanically, be sure to search for new shoots up to 20 feet or more 

away from the central patch after herbicide treatment begins. 

 

Specific Herbicide Information 

Glyphosate: 2% to 5% solution plus surfactant (as recommended on label). 

 Apply as coarse spray with complete, uniform coverage. 

 Apply when knotweed is actively growing and most have reached the 

bud to early flowering stage until the first hard frost. 

 Roundup Custom/AquaneatRodeo plus surfactant (e.g. Competitor, 

Agridex) are approved for aquatic sites. 

 Roundup ProMax or other products containing glyphosate can be used on 

terrestrial sites. Add surfactant if advised on label.  The concentration of 

active ingredients can vary by product so make sure to use the rate 

recommended on the label.  The percent rate given here is based on a 

product such as Roundup ProMax that has 48% active ingredient. 

 

Imazapyr : slow‐acting and expensive but highly effective on knotweed.   

 1% solution with 0.25% to 1% surfactant or 0.5 to 1 lb per acre. 

 Apply from midsummer after seed set until first killing frost. 

 Habitat and Polaris are approved for aquatic sites. 

 Arsenal and other imazapyr products are approved for various non‐

aquatic sites (see label for crop rotation and other restrictions).  

 Imazapyr has some soil activity and may impact roots of other plants in 

the area being sprayed for several months after application.  Follow label 

instructions before planting into treated area and use caution around tree 

roots and on permeable soils. 

 

 Wick Wipe  



King County Noxious Weed Control Program KNOTWEED BMP 
206-477-9333  Website: www.kingcounty.gov/weeds JULY 2015, Page 10 

 Use an applicator wand with a sponge on the end of a reservoir for the 

herbicide. Wipe the sponge soaked with herbicide on the leaves and stem of 

the plants. 

 Use glyphosate at 33 to 75 % concentration (or as directed on product label). 

 Greatly reduces drift. 

 Hard to get chemical on leaf surface and seems to increase personal contact 

with herbicide. 

 May be appropriate for small re‐growing plants growing near desirable 

vegetation. 

 

 Cut and Pour 
 Not very effective and generally not recommended. 

 Cut stems between lowest 2 nodes and put 3 ml undiluted (concentrated) 

glyphosate into stem cavity (can use a large needle with measured reservoir 

to be precise).  Be very careful not to splash herbicide onto the ground. 

 Timing best in late summer or early fall. 

 Follow label directions on amount applied per acre (i.e. for the 7.5 quart per 

acre label rate, can only treat 2375 stems per acre at 3 ml per stem). 

 Need to remove cut stems away from water where they can dry out and not 

spread off site. 

 

  Hollow Stem-Injection 
 Timing is best from late July to end of September (or whenever the stems dry 

out and start splitting when injected). 

 Use a stem injection gun or similar tool that can be calibrated to the required 

amount. 

 Follow directions carefully especially on calibrating and cleaning the 

equipment. 

 Highly effective; usually 95% or more controlled in first year. 

 Greatly reduces drift, is highly selective and there are no cut stems to deal 

with. 

 Need to inject every cane in the stand; very time and labor intensive 

compared with foliar spraying. 

 Can only inject stems over ½ inch in diameter so there will always be small 

stems that can’t be injected in a population, especially in the second year of 

treatment. 

 Glyphosate is the only product labeled for hollow stem injection. Aquatic 

formulations of glyphosate such as Roundup Custom (formerly sold as 

Aquamaster), Rodeo, or Aqua Neat can be used on or near aquatic sites while 

Roundup ProMax and other non‐aquatic formulations, can be used on non‐

aquatic sites. 
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 Inject the concentrated herbicide product into each stem between first and 

second nodes from the ground, or between second and third node if cane is 

too woody lower down.  

 Most labels recommend 5 ml per cane for knotweed, but our experience and 

WSU Extension trials have shown that 3ml is just as effective as 5 ml, so we 

recommend using 3 ml. 

 Mark stems immediately after injecting with spray paint or a grease pen to 

avoid missing stems or doubling up (once stems are injected they won’t hold 

another dose and herbicide will spill out of the stem). 

 Make sure to stay within the per acre label rate for the glyphosate product 

you are using. For example, with a label maximum of 7.5 quarts per acre, at 

3ml per cane, you can only inject approximately 2,375 canes per acre. 

 For two to three years following stem injection, plan on either spot‐spraying 

or digging up any re‐growing plants.  Plants will be smaller and sparser, but 

follow up is essential to long term control. 

 

  Combination of Methods 
 Using a combination of methods may work better for some site conditions, 

labor availability or land use needs.  However, none of these methods are as 

effective as spraying full grown knotweed in late summer or using hollow 

stem injection. 

•  Cut/Spray: Cutting stems, followed by foliar spray 6 weeks later, instead of 

spraying twice, will reduce overall herbicide input into the watershed and is 

probably more labor efficient (can use volunteers or unlicensed crews to cut 

the infestation). 

•  Bend/Spray: Bend stems and then approximately 2 to 4 weeks later, spray 

plants.  Volunteers or unlicensed crews can be used to bend the stems prior to 

foliar application. 

•  Cut/Cover: This method is moderately effective. Needs constant monitoring 

and controlling of plants around perimeter and scattered plants that grow 

through sheet mulch through holes/overlap areas.  Every two to four weeks 

need to stomp down re‐growth under covering material and clean off debris. 

•  Spray/Spray: Spring or summer spray followed by fall foliar spray; sets 

plants back so they can be sprayed at the appropriate growth stage and at the 

best (easiest) height.  This method increases the amount of overall herbicide 

input into the watershed but takes the least time of the combination methods. 

 

The mention of a specific product brand name in this document is not, and should not be 

construed as an endorsement or as a recommendation for the use of that product. 

Chemical control options may differ for private, commercial and government 
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agency users. For questions about herbicide use, contact the King County 

Noxious Weed Control Program or your local Weed Board or Extension Agent.  

 

Biological Control 

 Biological control is the deliberate introduction of insects, mammals or other 

organisms which adversely affect the target weed species. Biological control is 

generally most effective when used in conjunction with other control techniques.   
 There are currently no biological control agents approved for managing invasive 

knotweed in the United States, but it is likely that agents will be approved in the 

near future.  In Washington, contact the WSU Integrated Weed Control Project at 

http://invasives.wsu.edu/aboutus.htm for current information.  

 

SUMMARY OF BEST MANAGEMENT PRACTICES  
 

Small Infestations in Native and/or Desirable Vegetation 

 Dig up plants or apply appropriate herbicide with wick wiper or by spot spray to 

minimize off target injury (follow directions above for the method used). 

 Monitor site throughout growing season and remove any new plants.  

Remember to search at least 20 feet from the original infestation. 

 If using an herbicide in a grassy area, consider using a selective herbicide to 

avoid injury to the grass or a wick wiper or stem injector. 

 Re‐vegetate bare areas with appropriate vegetation or cover with mulch while 

desirable vegetation becomes established.  Do not leave large areas of bare soil.   
 
Large Infestations/Monocultures 

 Mowing is not effective for controlling invasive knotweed infestations and can 

spread infestations further.  

 Large infestations can be controlled with herbicides or a combination of methods 

(follow directions in the appropriate sections above). 

 Eradication of knotweed with a single herbicide application is difficult. Typically 

it takes several treatments, over 4 to 6 years to get an infestation under control. 

 If using the covering method, be sure to monitor for knotweed growth on the 

edges of sheet‐mulched sites, at overlapped areas in the sheet‐mulch, and where 

sheet‐mulch has been staked. For sprayed sites, monitor annually around the 

edges of chemically treated areas. 

 Use erosion control measures in areas subject to erosion, especially on steep 

slopes or riverbanks. 

 Plan on re‐vegetating with desirable vegetation after the initial 2‐3 years of 

treatment, especially in areas likely to be re‐infested with knotweed or other 
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invasive vegetation.  Mulch bare areas until vegetation is re‐established where 

feasible. 

 Consider replanting with vegetation that is beneficial to bees and other 

pollinators when clearing large areas of knotweed.  Use native or non‐invasive 

plants only. 

 

Control in Riparian Areas  

 Additional permits may be required for control of infestations in riparian areas.  

See the King County Noxious Weed Regulatory Guidelines for more 

information or contact your local jurisdiction. 

 Whenever large areas of vegetation are removed, the cleared area needs to be 

replanted with native or non‐invasive vegetation and stabilized against erosion.  

Refer to the King County Surface Water Design Manual for further information 

about sediment and erosion control practices (call 206‐477‐4800 or go to 

http://www.kingcounty.gov/environment/waterandland/stormwater/documents/

surface‐water‐design‐manual.aspx for information).  

 Survey area and document extent of infestation from the headwaters of 

waterways down. 

 Consider manual removal or stem‐injection for small (less than 50 stems) 

infestations if feasible. 

 Target the knotweed, retaining and protecting native and beneficial plants. 

 Use aquatic formulations where there is any risk of herbicide entering the water. 

 Infested areas should incorporate a management plan lasting at least several 

years to control plants re‐sprouting from the rhizome mass, skipped plants and 

any regrowth. 

 

Control on Road Rights-of-Way 

 Mowing is not an effective means of control and can spread knotweed 

infestations along road rights‐of‐way. 

 Small plants should be dug up or spot sprayed with an appropriate herbicide.  

Large patches can be sprayed in late summer/early fall or controlled with a 

combination of cutting and spraying (see instructions above). 

 Where necessary for visibility or other issues, plants can be cut down or sprayed 

in May or June and then sprayed again in late summer or early fall.   
 

Knotweed Disposal Methods 

 Knotweed crowns and rhizomes should be collected and discarded with the 

trash or taken to a transfer station for disposal. Composting crowns and 

rhizomes is not recommended.  

 Knotweed stems can be composted, but they will root on moist soil so they need 

to be completely dried out and crushed before composting. 



King County Noxious Weed Control Program KNOTWEED BMP 
206-477-9333  Website: www.kingcounty.gov/weeds JULY 2015, Page 14 

 Stems can be left on site to dry out and decompose if they are in a dry area where 

they will not move into waterways or onto moist soil. The area should be 

monitored for re‐growth and stems should not be moved to an un‐infested area. 

 Large piles of composting knotweed stems have been known to self‐ignite so 

monitor piles and avoid creating very large stacks.  Knotweed stems burn when 

dry but the hollow compartments can burst and create small explosions when 

burned. 

 Dried out stems may be broken up or chipped into pieces less than an inch long 

and then composted on site, disposed of in a city‐provided yard waste container 

or in the green recycling at a transfer station. 

 Stems of knotweed with seeds should be collected and put in the trash or taken 

to a transfer station. If removal is not feasible, these stems can be left on site. 

However, there is a risk of spread from the seeds, so the area should be 

monitored for several years for seedlings. Stems should be left well away from 

waterways, shorelines, roads and un‐infested areas. 

 Never dispose of knotweed plants or plant parts into waterways, wetlands, or 

other wet sites where they might take root or infest areas downstream.   
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N o x i o u s  W e e d  R e g u l a t o r y  
G u i d e l i n e s   
 
Introduction 
The control of noxious weeds is regulated through 

several federal and state laws, and at the local 

government level through county and city codes, such 

as those designed to protect critical areas.  It is 

important that noxious weed control activities are 

consistent with these local, state, and federal 

regulations. The following guidelines aim to assist 

landowners who are controlling noxious weeds in 

King County, Washington to remain in compliance 

with these regulations.  Some regulations affect 

noxious weed control generally and others relate 

specifically to noxious weed control in critical and 

aquatic areas.   

 

Contents 
 Noxious Weed Laws 

o Legal Requirement to Control Noxious Weeds in King County 

o State Noxious Weed Law 

o King County Noxious Weed List 

o State Restrictions on the Sale and Transport of Noxious Weeds 

o Federal Noxious Weed Law 

 Pesticide Laws and Regulations 

o Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 

o Federal Restrictions on Herbicides Related to the Endangered Species Act 

o State Laws Regulating Aquatic Pesticide Use 

o County Code Regulating Pesticide Use in Water 

 Other Aquatic and Critical Area Regulations 

o Types of Aquatic Critical Areas 

o United States Clean Water Act 

o State Hydraulic Project Approval 

o King County Clearing and Grading and Critical Areas Ordinances 

 Noxious Weed Regulation Schematic 

 Resources and References 
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NOXIOUS WEED LAWS   

Legal Requirement to Control Noxious Weeds in King County 

Washington State Noxious Weed Law RCW 17.10 requires all landowners to eradicate Class A 

noxious weeds and to control designated Class B and Class C noxious weeds on their 

properties, as determined by the State Noxious Weed Board and the King County Noxious 

Weed Control Board.  Control, as defined by state law, means to prevent all seed production 

and to prevent the dispersal of all propagative parts capable of forming new plants.  

 

State Noxious Weed Law 

Noxious weeds are non‐native plants that, once established, are highly destructive, 

competitive and difficult to control. They have economic and ecological impacts and are very 

difficult to manage once they get established. Some are toxic or a public health threat to humans 

and animals; others destroy native and beneficial plant communities. 

 

To help protect the stateʹs resources and environment, the Washington State Noxious Weed 

Board adopts a state weed list each year (Chapter 16‐750 WAC), in accordance with the state 

noxious weed law (Chapter 17.10 RCW).  Noxious weeds are separated into classes A, B, and C 

based on distribution, abundance, and level of threat (how dangerous the plant is to humans, 

animals, private and public lands, and native habitats). 

 

The goal of the state weed law is to prevent the 

spread of new and recently introduced weeds 

while it is still feasible to do so.  Class A weeds are 

the most limited in distribution and therefore the 

highest priority for control.  Class B and C weeds 

vary in priority based on local distribution and 

impacts.  Not all weeds are classified as noxious 

weeds in Washington State and only species that 

are not native to the state are considered for 

noxious weed listing.  Between November and 

April, any person may request a change to the 

Washington State Noxious Weed List for the following year.  For more information on the 

stateʹs weed listing process and how you can participate, contact the Washington State Noxious 

Weed Board.  

 

Noxious weeds are designated for control in all or parts of the state based on where it is still 

feasible to eradicate or contain the weeds.  Property owners, public and private, are required to 

control all Class A weeds and any Class B or C weeds that are designated by the state or county 

weed board for control in their area. ʺControlʺ, as defined in WAC 16‐750, means to prevent all 

seed production and to prevent the dispersal of all propagative parts capable of forming new 

plants.  Class A weeds need to be eradicated or removed entirely and Class B and C weeds 

designated for an area need to be controlled to prevent their spread. 
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King County Noxious Weed List 

The King County Noxious Weed Control Board administers the Washington State noxious 

weed law in King County.  Each year, the Board adopts the King County Noxious Weed List, 

which specifies which noxious weed species property owners are required to control in the 

county.  The county weed list includes all Class A weeds on the state noxious weed list, all Class 

B weeds designated by the state for control in the county, and any additional Class B or C 

weeds that are designated by the county weed board for required control in the county.  All 

Class A, B and C weeds on the county weed list need to be controlled by the property owner. 

 

In addition to the regulated weeds, the county weed list includes state‐listed Class B and C 

noxious weeds not designated for King County (Non‐Regulated Noxious Weeds) and 

additional invasive weeds that are not classified as noxious weeds on the state list but are 

problematic in King County (Weeds of Concern List).  Control of these weeds is not required in 

King County but it is encouraged, and the county provides advice and technical bulletins to 

assist property owners with control.   

 

State Restrictions on the Sale and Transport of Noxious Weeds 

The state noxious weed law restricts the sale and transport of certain noxious weeds under its 

quarantine sections.  The prohibited plant species are listed in Chapter 16‐752 of the 

Washington Advisory Code (WAC).  There are two main lists:  the Terrestrial Noxious Weed 

Seed and Plant Quarantine, WAC 16‐752‐610, and the Wetland and Aquatic Weed Quarantine, 

WAC 16‐752‐505.  There are also additional quarantine rules that apply to specific noxious 

weeds such as purple loosestrife, tansy ragwort, and yellow and purple nutsedge.  The state 

quarantines identify plants known to be invasive and a detriment to the stateʹs natural resources 

in order to prevent the continued introduction of these problem plants into Washington. 

 

For all plant species listed in the quarantines, it is illegal to transport, buy, sell, offer for sale, or 

to distribute plants or plant parts into or within the state of Washington.  It is further prohibited 

to intentionally transplant wild plants and/or plant parts of these species within the state of 

Washington.  For more information on these quarantines, contact the WSDA Nursery 

Inspection Program and read the Prohibited Plants List brochure. 

 

Federal Noxious Weed Law 

United States Department of Agriculture (USDA) requires permits for the importation and/or 

interstate movement of federal noxious weeds – aquatic and wetland, parasitic and terrestrial – 

under the authority of 7 CFR 360.  The list of regulated taxa is in 7 CFR 360.200.  Section 403 of 

the Plant Protection Act (PPA) defines a noxious weed as:  “any plant or plant product that can 

directly or indirectly injure or cause damage to crops (including nursery stock or plant products), 

livestock, poultry, or other interests of agriculture, irrigation, navigation, the natural resources of the 

United States, the public health, or the environment.”  There are only a few species in common 

between the federal and the state noxious weed lists. 
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PESTICIDE LAWS AND REGULATIONS  

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 
USDA administers the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), which 

provides federal control on the sale, distribution and use of herbicides and pesticides, including 

those used in aquatic areas. FIFRA requires that pesticide uses and recommendations comply 

with the product label.  FIFRA also requires that the pesticide laws enacted by the individual 

states conform to federal standards. State laws (such as the Washington State Pesticide Control 

Act described below) cannot be less restrictive than those of FIFRA, but may be more restrictive.  

Use of a pesticide in a particular area must be consistent with the product label.  Pesticides may 

not be applied to water or where they can drain into water unless the product label specifies 

aquatic use (and that use may further be restricted by state laws or license requirements).  

Pesticide labels may also have restrictions for use near water or related to water table levels. 

 
Federal Restrictions on Herbicides Related to the Endangered 
Species Act 
The Endangered Species Act (7 USC 136; 16 USC 460 et seq.) provides a program for the 
conservation of threatened and endangered plants and animals and the habitats in which they 

are found. EPAʹs decision to register a pesticide is based in part on the risk of adverse effects on 

endangered species including how a pesticide will affect habitat. 

 

On July 3, 2002, the U.S. District Court for the Western District of Washington at Seattle found 

that the U.S. Environmental Protection Agency (EPA) had violated its obligations under the 

Endangered Species Act. The ruling was in response to a lawsuit brought by the Washington 

Toxics Coalition and other environmental and fishing groups. The court issued a final order on 

January 22, 2004. This order restricts the use of several herbicides (including 2,4‐D and triclopyr 

BEE) in specified buffer areas (20 yards for ground applications and 100 yards for aerial 

applications) beside streams bearing endangered salmonid species. Restrictions for 2,4‐D apply 

only when used for aquatic weed control. Updated information on the implementation of this 

court ruling is available from the WSDA Endangered Species Unit 

(http://agr.wa.gov/PestFert/natresources/EndangSpecies.aspx). 

 
State Laws Regulating Aquatic Pesticide Use 
 
Washington State Pesticide Control Act (RCW 15.58) and Washington State Pesticide 
Application Act (RCW 17.21) 
The Washington Pesticide Control Act and Pesticide Application Act provide additional state 

control on the sale, distribution, and use of herbicides and pesticides.  Washington State 

Department of Agriculture (WSDA) has restricted the use of all pesticide formulations labeled 

for application onto or into water.  Only WSDA licensed pesticide applicators with an aquatic 

endorsement, or persons working under the direct supervision of such an applicator, can 

purchase and use aquatic pesticide formulations 

(http://agr.wa.gov/PestFert/LicensingEd/Licensing.aspx). Also, pesticides must be registered for 

aquatic use in the State of Washington to be used in aquatic areas in Washington State.  There 

are products approved by the EPA for aquatic use that are not registered in Washington and 
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therefore can not be used in aquatic areas in the state.  For information of which pesticides are 

registered in Washington, contact the Department of Ecology 

(http://www.ecy.wa.gov/programs/wq/pesticides/regpesticides.html).  

 
The Water Pollution Control Act (RCW 90.48)  
The Water Pollution Control Act regulates noxious weed control activities that discharge 

herbicides and other pollutants directly into surface waters of the state through the Aquatic 

Pesticide Permit system (RCW 90.48.445). This implements the Clean Water Act Sec. 402 

described below.  Aquatic Pesticide Permits are issued by the Washington State Department of 

Ecology. There are two permit types, the Aquatic Plant and Algae Permit for chemical control of 

submerged weeds, and the Aquatic Noxious Weed Control NPDES General Permit for chemical 

control of emergent or shoreline noxious weeds.  Agencies and contractors can receive coverage 

under the Washington State Department of Agriculture programmatic Aquatic Noxious Weed 

Control permit (http://www.ecy.wa.gov/programs/wq/pesticides/index.html).  

 

County Code Regulating Pesticide Use in Water 
 
Water Quality Ordinance 
The water quality management chapter of the King County Code (Chapter 9.12) regulates the 

release of herbicides, pesticides and fertilizers into surface water, storm and groundwater, and 

the Puget Sound. In general, compliance with the state administered aquatic pesticide permit 

requirements described in the sections above ensures compliance with the King County Water 

Quality Ordinance. 

OTHER AQUATIC AND CRITICAL AREA REGULATIONS  

Types of Aquatic Critical Areas 
The rules and regulations related to protecting aquatic areas are generally more restrictive and 

involve state and federal laws as well as county and city codes.  The definitions of different 

aquatic critical areas often vary with the level of jurisdiction, laws and regulatory agency 

involved. The definitions provided here are taken from the King County Code and provide a 

general description of the aquatic critical areas regulated in unincorporated King County. When 

dealing with noxious weeds within an incorporated area, it is recommended that you refer to 

the definition in the relevant city code. 

 
Wetlands 
A wetland is an area that is inundated or saturated by ground or surface water at a frequency and 

duration sufficient to support, and under normal circumstances supports, a prevalence of 

vegetation typically adapted for life in saturated soil conditions (King County Code 21A.06.1391). 

An inventory of wetlands in unincorporated King County was published in 1983 and updated 

in 1990.  Copies of the inventory can be found in most local libraries and by contacting King 

County Department of Permitting and Environmental Review (DPER).  However, the inventory 

is not comprehensive and it is important if you suspect an area is a wetland to seek further 

advice before initiating any weed control activities not permitted in wetlands. 
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Streams and Agricultural Drainage 
Streams are aquatic areas where surface water produces a channel.  Wholly artificial channels are 

considered the same as naturally occurring streams only when the artificial channel is used by 

salmonids or used to convey a stream that occurred naturally before construction (King County 

Code 21A.06.1240).  Agricultural drainage is any stream, ditch, tile system, pipe or culvert 

primarily used to drain fields for horticultural or livestock activities (King County Code 

21A.06.037).  King County Agricultural Drainage Assistance Program provides technical and 

financial support to farmers attempting to clean agricultural waterways.   
  
Lakes and Other Aquatic Areas 
An aquatic area is any non‐wetland water feature including all shorelines of state waters, rivers, 

streams, marine waters, inland bodies of open water including lakes and ponds, reservoirs and 

conveyance systems and impoundments of these features if any portion of the feature is formed 

from a stream or wetland. Aquatic areas do not include water features that are entirely 

artificially collected or conveyed storm or wastewater systems or entirely artificial channels, 

ponds, pools or other similar constructed water features (King County Code 21A.06.072c).  

 
Buffers of Wetlands and Aquatic Areas 
A buffer is a designated area contiguous to and intended to protect and be an integral part of an 

aquatic area or wetland (King County Code 21A.06.122). 

 
United States Clean Water Act 
According to the Clean Water Act (33 U.S.C. 1251 - 1375), a noxious weed control activity that 

results in the deposition of fill into aquatic areas with federal jurisdiction (Waters of the U.S.) 

requires consultation with the U.S. Corps of Army Engineers (USCOE). The USCOE may 

require a permit under Sections 404 of the Clean Water Act and Section 401 Water Quality 

Certification (administered by the Washington State Department of Ecology). A single 
application form, the Joint Aquatic Resource Permit Application (JARPA), consolidates the 

permit application process for these and other federal, state, and local permits. 

 

Section 402 of the Clean Water Act (CWA) defines the National Pollution Discharge Elimination 

System (NPDES), administered by the EPA. The NPDES requires anyone who wants to 

discharge pollutants (including herbicides), into aquatic areas with federal jurisdiction, to first 

obtain an NPDES permit, or that discharge will be considered illegal. The CWA allows the EPA 

to delegate the NPDES Permit Program to state governments, enabling states to perform many 

of the permitting, administrative, and enforcement aspects of the program. The Washington 

State Department of Ecology (DOE) administers Aquatic Pesticide Permits in lieu of NPDES 

permits for use of herbicides to control aquatic noxious weeds in Washington (described above).  

 

State Hydraulic Project Approval 
In general, work that uses, diverts, obstructs or changes the natural flow or bed of state waters 

requires a Hydraulic Project Approval (HPA, RCW 75.20.100‐160) from the Washington 

Department of Fish and Wildlife (WDFW). Many aquatic noxious weed control activities 

require a HPA. The possession of the WDFW pamphlet “Aquatic Plants and Fish” acts as the 

HPA for many small scale aquatic noxious weed control activities, including the use of 
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mechanical cutting and harvesting techniques. The pamphlet is available free of charge on the 

WDFW website (http://wdfw.wa.gov/licensing/aquatic_plant_removal/) or by calling 360‐ 902‐
2534. Projects conducted solely for the control of cordgrass (Spartina species) by any method or 

purple loosestrife with hand held equipment may be conducted without obtaining an HPA or 

HPA pamphlet. WDFW authorization is required for the use of bottom barriers, weed rollers 

and diver dredges to control aquatic noxious weeds.  

 
King County Clearing and Grading and Critical Areas Ordinances 
In unincorporated King County, noxious weed control activities are regulated by components of 

the King County Code.  Landowners in incorporated areas of King County should refer to their 

local municipal code to determine local government regulations regarding vegetation removal 

and activities that occur in critical areas and their buffers.   

 

Two sections of the King County Code most directly affect noxious weed and invasive 

vegetation control activities in unincorporated King County: 1) The Clearing and Grading 

Ordinance (Chapter 16.82) regulates vegetation removal from critical areas through clearing 

and grading; and 2) The Critical Areas Ordinance (Chapter 21A.24) defines critical areas and 

their buffers, and describes development standards. 

 

Under King County Code, noxious weeds are defined as any plant species listed on the 

Washington State Noxious Weed List (WAC 16‐750).  On the King County Noxious Weed List, 

the plants listed under the Class A, Class B, Class C, and Non‐Regulated categories are all state‐

listed noxious weeds.  Invasive vegetation is defined in King County Code as any plant species 

listed as a Weed of Concern on the King County noxious weed list (‘Weeds of Concern’ were 

formerly known as ‘Obnoxious Weeds’).  Plants listed as Weeds of Concern are not on the state 

noxious weed list but are considered invasive species by the King County Noxious Weed 

Control Board. 

 

Clearing and Grading Ordinance 
The control of state‐listed noxious weeds is generally exempt from the requirement of a 

Clearing and Grading permit (KCC16.82.050). However, for invasive vegetation (King County 

Weeds of Concern), clearing over seven thousand square feet annually per site requires a 

Clearing and Grading permit unless it is done in accordance with an approved farm 

management plan, forest management plan or rural stewardship plan.  In wetlands, aquatic 

areas, and wildlife networks, clearing less than seven thousand square feet of invasive 

vegetation is allowed without a permit if hand labor is used or if it is done in accordance with 

an approved farm management plan, forest management plan or rural stewardship plan.  In all 

other areas, clearing less than seven thousand square feet of invasive vegetation is allowed 

without a permit and is not limited to hand labor.  Clearing and Grading Permits are issued by 

the King County Department of Permitting and Environmental Review (DPER, 

http://www.kingcounty.gov/permits). 

 

In addition, the county code specifies that “a person who clears, grades or otherwise disturbs a 

site shall provide erosion and sediment control that prevents, to the maximum extent 

practicable, the transport of sediment from the site to drainage facilities, water resources and 
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adjacent properties.  Erosion and sediment controls shall be applied as specified by the 

temporary erosion and sediment control measures and performance criteria and 

implementation requirements in the King County Surface Water Design Manual adopted in 

accordance with K.C.C. Chapter 9.04” (KCC 16.82.095).     

 

Critical Areas Ordinance 
In addition to the requirements of the Clearing and Grading Ordinance, the county code further 

regulates activities that occur in county‐defined critical areas, including: 

 Wetlands  

 Aquatic and Severe Channel Migration Areas 

 Landslide Hazard Areas (Over 40%) 

 Steep Slope Hazard Area  

 Wildlife Habitat Network Areas * 

*No clearing practices or other disturbances are allowed in Wildlife Habitat Network areas 

during breeding seasons established under Section 198 of King County Ordinance 15051.   

 

Removing noxious weeds and invasive vegetation is allowed in these critical areas if conducted 

in accordance with an approved forest management plan, farm management plan, or rural 

stewardship plan. 

 

Without an approved plan, control of noxious weeds and invasive vegetation in these critical 

areas is allowed only if removal is undertaken with hand labor, including hand‐held 

mechanical tools, unless the King County Noxious Weed Control Board prescribes the use of 

riding mowers, light mechanical cultivating equipment, herbicides or biological control 

methods. Refer to the Best 

Management Practices (BMP) for 

the specific noxious weed to be 

controlled for a description of 

these additional allowed weed 

control prescriptions 

(www.kingcounty.gov/weeds).  If 

other methods are prescribed in 

the King County Best Management 

Practices for that weed, then 

control with these methods is 

allowed in critical areas without a 

county permit.  However, all state 

and federal laws must still be 

followed, including those 

regulating the use of herbicides.  In addition, the area must be stabilized to avoid re‐growth or 

regeneration of noxious weeds and re‐vegetated with native or non‐invasive vegetation. 
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King County Critical Areas and Clearing Grading Ordinance Summary 
 
For removal of noxious weeds or invasive vegetation in Ordinance 15051 (Critical Areas): 
Landslide Hazard 

Over 40% 
Steep Slope 
Hazard Area 

Wetland And 
Buffer 

Aquatic and 
Severe Channel 

Migration 

Wildlife Habitat 
Network 

A 23 A 23 A 23 A 23 A 4 &23 
 
A 4= Allowed if no clearing, external construction or other disturbance in a wildlife habitat conservation 
area occurs during breeding seasons established under Section 198 of this ordinance.  
 
A 23= Allowed as follows: 
 a. if conducted in accordance with an approved forest management plant, farm management 
plan, or rural stewardship plan; or   
 b. without an approved forest management plan, farm management plan or rural stewardship 
plan, if  
  (1)  removal is undertaken with hand labor, including hand-held mechanical tools, unless 
the King County Noxious Weed Control Board otherwise prescribes the use of riding mowers, light 
mechanical cultivating equipment or herbicides or biological control methods; 
  (2)  the area is stabilized to avoid re-growth or regeneration of noxious weeds;  
  (3)  the cleared area is re-vegetated with native or non-invasive vegetation and stabilized 
against erosion; and  
  (4)  herbicide use is in accordance with federal and state law. 
 

For the removal of noxious weeds in Ordinance 15053 (Clearing and Grading):  
Out of 
Critical 
Area 
and 

Buffer 

 
Coal 
Mine 

 
Flood 

Hazard 

 
Channel 
Migration 

 
Landslide 
Hazard 

 
Volcanic 

and 
Seismic 
Hazard 

Steep 
Slope 
and 

Erosio
n 

Hazard 

 
Critical 
Aquifer 

Recharge 
Area 

 
Wetlands 

and 
Buffers 

 
Aquatic 
Area & 
Buffer 

 
Wildlife 
Network 

NP NP NP NP NP NP NP NP NP NP NP
 
NP=  No permit required 
 
For the removal of invasive vegetation in Ordinance 15053 (Clearing and Grading):  
Out of 
Critical 
Area 
and 

Buffer 

 
Coal 
Mine 

 
Flood 

Hazard 

 
Channel 
Migration 

 
Landslide 
Hazard 

 
Volcanic 

and 
Seismic 
Hazard 

Steep 
Slope 
and 

Erosio
n 

Hazard 

 
Critical 
Aquifer 

Recharge 
Area 

 
Wetlands 

and 
Buffers 

 
Aquatic 
Area & 
Buffer 

 
Wildlife 
Network 

NP 7 NP 7 NP 7 NP 7 NP 7 NP 7 NP 7 NP 8 NP 8 NP 8 NP 8
 
NP 7= No permit required as long as cumulative clearing of less than seven thousand square feet 
annually or conducted in accordance with an approved farm management plan, forest management plan 
or stewardship plan. 
 
NP 8= Cumulative clearing of less than seven thousand square feet and either:  
  a. conducted in accordance with a farm management plan, forest management plan or a 
rural stewardship plan; or 
  b. limited to removal with hand labor. 
 
For more information on these ordinances, please contact the Department of Permitting and 

Environmental Review (DPER) at 206‐296‐6600 or visit their website at 

http://www.kingcounty.gov/property/permits.aspx  
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King County Noxious Weed Program, December 2004 

 

 

 

 

 

Note:  This schematic was created for the purpose of this document only, and is not meant to 

encompass all federal, state, or local regulations regarding aquatic critical areas.  

 

 

State Government 

A. Washington State Pesticide Control Act and 
Washington State Pesticide Application Act 

Pesticide Application Licenses – administered by 
WSDA 

- Aquatic Endorsement required for purchase 
and use of labeled aquatic pesticides. 

B.  Water Pollution Control Act 
Aquatic Pesticide Permits – Administered by DOE 

A. Clean Water Act 
–  Administered by USCOE and EPA . 
a. Section 404 & 401 - Deposition of fill (JARPA 

permit) 
b. Section 402 – Discharge of pollutants 

(NPDES permit) 
B. Federal Insecticide Fungicide Rodenticide Act  

 – Administered by EPA 

Local Government 

A. King County Code in unincorporated areas 
1. Critical Areas Ordinance Chapter 21A.24 
2. Clearing & Grading Ordinance Chapter 16.82 
3. Water Quality Ordinance Chapter  9.12 

B.   Municipal Code in Incorporated areas 
 

Federal Government 

Noxious Weed Regulation Schematic 
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RESOURCES AND REFERENCES  

Resources 
This document is to be used as a general guide to regulatory compliance issues when 

controlling noxious weeds in aquatic and other critical areas in King County, Washington. 

Landowners may require further guidance from the relevant regulatory agency to make 

informed decisions of noxious weed control in aquatic and other critical areas. Below is a list of 

additional resources, including websites and contacts in incorporated areas. 

 

King County Noxious Weed Control Program: http://www.kingcounty.gov/weeds 

King County Department of Permitting and Environmental Review (DPER): 

http://www.kingcounty.gov/permits  

King County Agricultural Drainage Assistance Program: 

http://www.kingcounty.gov/environment/waterandland/agriculture/drainage‐assistance.aspx  

U.S. Corps of Army Engineers: http://www.nws.usace.army.mil 

Washington State Department of Agriculture (WSDA): http://agr.wa.gov/ 

Washington Department of Ecology (DOE): http://www.ecy.wa.gov/ 

Aquatic Plants information: http://www.ecy.wa.gov/programs/wq/links/plants.html  

Washington State Department of Fish and Wildlife (WDFW): http://wdfw.wa.gov/ 

  Aquatic Plants information: http://wdfw.wa.gov/licensing/aquatic_plant_removal/ 

Washington State Office of Regulatory Assistance: http://www.ora.wa.gov/, phone 800‐917‐0043 

(Information on environmental permits issued by federal, state, or local government) 

Local Government Municipal Codes: http://www.mrsc.org/codes.aspx 
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Appendix 6 – 2016 Herbicide Application Records 
 

 June 21, 2016 herbicide application record 

 September 28, 2016 herbicide application record 

 September 29, 2016 herbicide application record 

 

 

 

  



 




















