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During public the public involvement processes for invasive plant program NEPA documents, we generally received comments indicating concern about the effects of herbicides to “wildlife”, “wildlife habitat”, and threatened and endangered species.  Herbicides that are proposed for use to control invasive plants in Region Six have the potential to affect wildlife populations through normal use, or accidental spillage.  But, it is not possible to evaluate potential effects of several different herbicides to an issue as broad as “wildlife”.  Data does not exist on all wildlife species.  Therefore, we used data from risk assessments to evaluate which groups of wildlife could be exposed to harmful doses of herbicides, evaluated the exposure scenarios for plausibility, and then focused the comparison of the alternative in the NEPA documents on those groups of animals.  

Existing Data and Methodology

In order to register herbicides for outdoor use, the EPA requires the manufacturers to conduct a safety evaluation on wildlife including toxicity testing on representative species of birds, mammals, freshwater fish, aquatic invertebrates, and terrestrial and aquatic plants.  The toxicity data collected can be used in an ecological risk assessment to evaluate the likelihood that adverse ecological effects may occur as a result of herbicide use.  

The Forest Service contracts with Syracuse Environmental Research Associates, Inc. (SERA) to conduct the ecological risk assessments for herbicides that may be proposed for use on National Forest System lands.  The information contained in the NEPA document and associated wildlife reports relies on these risk assessments.  All toxicity data, exposure scenarios, and assessments of risk are based upon information in the FS/SERA risk assessments unless otherwise noted.  Forest Service/SERA risk assessments use peer-reviewed articles from the open scientific literature, current Environmental Protection Agency (EPA) documents available to the public, and Confidential Business Information to evaluate toxicity and risk from the herbicides analyzed.  Specific methods used in preparing the Forest Service/SERA herbicide risk assessments follow standard risk assessment methodology are described in SERA 2007.  

We conducted analysis using representative species groups of wildlife, and data from existing laboratory and field studies to discover which groups of species might be at the greatest risk from herbicide use.   The general categories analyzed depended upon available toxicity data and species of concern in Region Six.  

An exposure scenario was developed, and a quantitative estimate of dose received by the animal type in the scenario was calculated, when enough data was available (SERA 2007).  The scenarios used to calculate doses include direct spray of small mammals; birds and mammals eating vegetation or insects sprayed with herbicide; predatory mammals and birds eating small mammals or fish; and small mammals drinking contaminated water.  The risk assessments prepared by SERA (1998, 2001, 2003, 2004) contain the detailed analysis of the potential effects of each herbicide.  Portions of the risk assessments pertaining to terrestrial wildlife are summarized in “Summary of Herbicide Effects to Wildlife” (Appendix P of US Forest Service 2005).  The worksheets detailing the quantitative estimates of dose from each exposure scenario may be found in the project record for the NEPA document.

The quantitative estimates of dose were compared to available toxicity data to determine potential adverse impacts.  We used the most sensitive response (i.e. a sub-lethal effect that occurred at the lowest dose) from the most sensitive species to determine the “toxicity indices” for each herbicide
.  When a calculated dose was greater than the toxicity index, we stated that there was a potential for adverse effects.  This very protective approach constitutes a “worst-case” analysis for potential effects of herbicides.

Whenever sufficient data were available to determine the dose that resulted in no observable adverse effects (NOAEL), the NOAEL was used as the toxicity index.  If data were not sufficient to determine a NOAEL, other endpoints of toxicity were used, such as the lowest-adverse-effect level (LOAEL), or the dose that was lethal to 50 percent of the test population (LD50).  When a LOAEL or LD50 was used as the toxicity index, standard EPA methods for applying a safety factor to the toxicity index to determine a level of concern were used.  For this analysis, the potential for adverse effect was based on the estimated dose exceeding a small fraction of the LOAEL or LD50.  The specific fraction used may vary depending upon the type of data available, but in general, was 0.1 of the LD50.  Toxicity indices used for the analysis are contained in the respective wildlife reports for the NEPA document.
Results of the herbicide analysis indicate that birds and mammals consuming vegetation or insects that have been sprayed with some of the herbicides have the most potential to receive doses above the toxicity index.  Other scenarios occasionally exceeded the toxicity index also.  We review the scenarios that exceeded the index and the life history traits of some of the animals to determine if the scenario was plausible in a field situation.

Direct spray of a small mammal, and consumption of small mammals that have been directly sprayed by predatory birds or mammals also exceed the toxicity indices for a few herbicides.  However, these scenarios, while possible, were determined to not be plausible.  Small mammals are generally nocturnal and spend daylight hours either in burrows or in trees and would be very unlikely to be directly sprayed.  In the case of predatory birds or mammals, the predator would have to consume an entire days diet worth of directly sprayed small mammals to receive the dose that exceeded the toxicity index.  Since these scenarios are so unlikely to occur, they are not used to evaluate the differences between the alternative in NEPA documents.

Consumption of contaminated fish did not exceed the toxicity index for any herbicide at any dose.  Direct spray of a bee only exceeded the toxicity index for glyphosate and triclopyr at the highest rate, so it was also not very useful in comparing alternatives.

Effects to amphibians were also evaluated for usefulness in comparing alternatives.  The data on amphibians for most herbicides are not sufficient to conduct quantitative estimates of exposure, except for sulfometuron methyl.  Toxicity data for amphibians is much more limited than that available for mammals or birds.  The Forest Service/SERA Risk Assessments use information from the literature, when available, and the calculated concentrations of herbicide in water from runoff or accidental spill to determine risk to amphibians.  When data on amphibian was not available, fish were used as a surrogate species.  
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� For example, the most sensitive response to picloram in mammals is weight loss in rabbits.  We used the dose of picloram that did not cause weight loss in rabbits as the toxicity index.  This dose was reported in scientific literature or toxicity studies as the no-observable-adverse-effect-level (NOAEL).
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