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The effects from the use of any herbicide depends on the toxic properties (hazards) of that herbicide, the level of exposure to that herbicide at any given time, and the duration of that exposure.  The R6 2005 FEIS used herbicide risk assessments XE "risk assessments"  to evaluate the potential for harm to non-target plants, wildlife, human health, soils and aquatic organisms.  Risk assessments were done by Syracuse Environmental Research Associates, Inc (SERA) using peer-reviewed articles from the open scientific literature and current EPA documents, including Confidential Business Information.  Information from laboratory and field studies of herbicide toxicity, exposure, and environmental fate was used to estimate the risk of adverse effects to non-target organisms.   

The risk assessments XE "risk assessments"  considered worst-case scenarios including accidental exposures and application at maximum label rates.  The R6 2005 FEIS added a margin of safety to the SERA Risk Assessments by making the thresholds of concern substantially lower than normally used for such assessments.  Although the risk assessments have limitations (see R6 2005 FEIS pages 3-95 through 3-97), they represent the best science available.  

The risk assessments may be accessed via the Pacific Northwest Region website at http://www.fs.fed.us/r6/invasiveplant-eis/Risk-Assessments/Herbicides-Analyzed-InvPlant-EIS.htm. 

Risk Assessments for Herbicides and Surfactants Considered in this EIS

	Herbicide 
	Date Final
	Risk Assessment Reference

	Chlorsulfuron
	November 21, 2004
	SERA TR 04-43-18-01c

	Clopyralid
	December 5, 2004
	SERA TR 04 43-17-03c

	Glyphosate
	March 1, 2003
	SERA TR 02-43-09-04a

	Imazapic
	December 23, 2004
	SERA TR 04-43-17-04b

	Imazapyr
	December 18, 2004
	SERA TR 04-43-17-05b

	Metsulfuron methyl
	December 9, 2004
	SERA TR 03-43-17-01b

	Picloram
	June 30, 2003
	SERA TR 03-43-16-01b

	Sethoxydim
	October 31, 2001
	SERA TR 01-43-01-01c

	Sulfometuron methyl
	December 14, 2004
	SERA TR 03-43-17-02c

	Triclopyr
	March 15, 2003
	SERA TR 02-43-13-03b

	NPE and Other Surfactants
	May 2003
	USDA Forest Service, R-5 (Bakke 2003)


In addition to the analysis of potential hazards to human health from every herbicide active ingredient, Bakke and SERA Risk Assessments evaluated available scientific studies of potential hazards of other substances associated with herbicide applications:  impurities, metabolites, inert ingredients, and adjuvants.  There is usually less toxicity data available for these substances (compared to the herbicide active ingredient) because they are not subject to the extensive testing that is required for the herbicide active ingredients under FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act).   

Information on adjuvants and surfactants is tiered to the R6 2005 FEIS, which incorporated the Analysis of Issues Surrounding the Use of Spray Adjuvants With Herbicides (Bakke, 2003a) and the Human and Ecological Risk Assessment of Nonylphenol Polyethoxylate-based (NPE) Surfactants in Forest Service Herbicide Applications (Bakke, 2003b).   

Herbicide Toxicology Terminology 

The following terminology is used throughout this chapter to describe relative toxicity of herbicides proposed for use in the alternatives.

Exposure Scenario: The mechanism by which an organism (person, animal, fish) may be exposed to herbicides active ingredients or additives.  The application rate and method influences the amount of herbicide to which an organism may be exposed.  

Threshold of Concern:  A level of exposure below which there is a low potential for adverse effects to an organism.  This level was made more conservative in the R6 2005 FEIS to add a margin of safety to the risk assessment process. 

Hazard Quotient (HQ):  The Hazard Quotient (HQ) is the amount of herbicide or additives to which an organism may be exposed divided by the exposure threshold of concern.  An HQ less than or equal to 1 indicates an extremely low level of risk.   A HQ below 1 indicates a level below a threshold of concern. 

Aquatic Label: Some herbicides are labeled for direct application in water.  While no direct application would occur in any alternative for this project, treatment of emergent invasives in standing water or dry stream beds may involve use of such formulations to meet label requirements.  Aquatic labeled herbicides are not necessarily less hazardous to aquatic organisms than other herbicides, but have been more extensively tested (however aquatic labeled herbicides are less hazardous to aquatic organisms than their non-aquatic formulations).  Aquatic labeled herbicides would not be favored over effective non-aquatic lableled herbicides that pose lower risk to aquatic organisms, assuming compliance with label advisories. 

Layers of Caution Integrated Into Herbicide Use

The figure below displays the layers of caution that are integrated into herbicide use in the Pacific Northwest Region (Region Six).  First, label requirements, federal and state laws, and the EPA approval process provide an initial level of caution regarding chemical use.  Next, the SERA Risk Assessments disclosed hazards associated with worst-case herbicide conditions (maximum exposure allowed by the label). 
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Layers of Caution Integrated Into Herbicide Use

 

The R6 2005 FEIS included an additional margin of safety by reducing the level of herbicide exposure considered to be of concern to fish and wildlife.  The R6 2005 ROD adopted standards to minimize or eliminate risks to people and the environment.  

At the project scale, treatment methods care limited to those necessary; higher risk projects such as aerial application and/or broadcast application near wet streams should not be proposed if they are not necessary to meet local invasive plant treatment needs. Project Design Criteria are established to limit the rate, type and method of herbicide application sufficiently to eliminate exposure scenarios that would cause concern, based on the site conditions at the time of treatment.   
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