Herbicide Effects to FS Sensitive Species:  from Draft Invasive Plant Program EIS 2004
Exposure Groups for Forest Service Sensitive Wildlife

Since data do not exist for most individual wildlife species in the Region, the Forest Service Sensitive wildlife species evaluated in this EIS were placed into exposure groups of similar relationship, body size, and food habits.  Former Survey and Manage mollusks are included in the “terrestrial mollusks” exposure group without identifying which species may be included in that group, since the species to be carried forward on the Forest Service sensitive animal list have not yet been identified.  Table 4-30 lists the exposure groups, the exposure scenarios and the members of each group used for this analysis.  Exposure scenarios are described in Chapter 4.2, Effects of Invasive Plant Treatment and Restoration Methods on Wildlife.

	Table 4-0‑29 Exposure groups, exposure scenarios, and species included each group.  Grouping various wildlife species facilitates calculation of estimated exposures to herbicides.

	Exposure Group
	Exposure Scenarios
	Species Included

	Large Herbivore – Mammal
	Consumption of 100% contaminated grass 
	Rocky Mountain bighorn sheep

	Small Herbivore – Mammal
	Consumption of 100% contaminated leaves and leafy vegetables 

Direct spray on 50% of body, complete absorption

Consumption of water contaminated by an accidental spill.
	Western gray squirrel, pygmy rabbit, Western (Mazama) pocket gopher

	Carnivore – Mammal
	Consumption of an entire days diet of prey that has been directly sprayed on 50% of body surface
	California wolverine, Pacific fisher

	Sm. Insectivore – Mammal
	Consumption of an entire day’s diet of contaminated insects 
	Pacific pallid bat, Townsend’s big-eared bat, spotted bat, Pacific fringe-tailed bat, bats, Baird’s shrews, Pacific shrews

	Herbivore – Bird
	Consumption of 100% contaminated grass 
	Western sage grouse1, sharp-tailed grouse, Columbian sharp-tailed grouse

	Insectivore – Bird
	Consumption of an entire days diet of contaminated small insects using empirical relationships for residues in vegetation (no data available on concentrations of pesticides in insects) 
	black swift, gray flycatcher, ash-throated flycatcher, yellow-billed cuckoo, green-tailed towhee, tricolored blackbird, bobolink, greater yellowlegs, upland sandpiper, yellow rail, bufflehead, harlequin duck 

	Predatory Bird 
	Consumption of an entire day’s diet of small mammal prey that has been directly sprayed 
	northern goshawk, ferruginous hawk, American peregrine falcon2, great gray owl,  greater sandhill crane,  

	Piscivorous Bird
	Consumption of fish contaminated by an accidental spill 
	common loon, Clark’s grebe, eared grebe, red-necked grebe, horned grebe, least bittern

	Reptiles
	None available.  Information from literature is used.
	Sharptailed snake, California mountain kingsnake, common kingsnake, striped whipsnake, Northwestern pond turtle, painted turtle

	Amphibians
	For sulfometuron methyl, used water concentrations from runoff and percolation estimates.  For other herbicides, information from literature is used.
	California slender salamander, Oregon slender salamander, black salamander, Cope’s giant salamander, Del Norte salamander, Larch Mountain salamander, Siskiyou Mountain salamander, Van Dyke’s salamander, Cascade torrent salamander, Columbia torrent salamander, Olympic torrent salamander, southern torrent (seep) salamander, foothill yellow-legged frog, northern leopard frog, Columbia spotted frog, Oregon spotted frog

	Insects
	Direct spray of bee with 100% absorption, and literature
	Mardon skipper

	Terrestrial mollusks
	None available.  Information from literature is used.
	Puget Oregonian, Columbia Oregonian, evening field slug, Oregon shoulderband, Burrington’s jumping slug, warty jumping slug, Malone’s jumping slug, panther jumping slug, Chace sideband, Dalles sideband, Chelan mountainsnail, Crater Lake tightcoil, blue-gray taildropper, Hoko vertigo


1 Most animals will eat more than one type of food.  Species were placed in groups that represented the majority of their diet, or the type of diet that would pose the most risk.

2  No scenario is yet available for animals that feed primarily on birds, so exposures from mammal prey are used.

The general effects to wildlife from prevention measures, invasive plant treatments, and treatment and restoration standards are discussed in Chapter 4.2 and Appendix L.  For sensitive species, dose estimates for each exposure group were obtained from Forest Service/ SERA risk assessments or calculated in project file worksheets using the Forest Service/SERA exposure scenarios. The exposure estimates were then compared to wildlife toxicity indices.  Results of exposure scenarios for birds and mammals are found in Tables 4-23 and 4-24 in Chapter 4.2  When data is insufficient to estimate doses, information from literature is used to evaluate toxic effects.  These doses and information from the literature are subsequently used to evaluate effects to the members of each exposure group in conjunction with diet, plausibility of exposure scenario, behavior, etc.

Scientific uncertainty exists in extrapolating laboratory data to specific species and wild conditions.  Laboratory species, and soil/air conditions may not accurately reflect in situ scenarios.  Herbicides considered in this EIS have had comparatively little testing and analysis for amphibians and virtually no data exists for reptiles found in the Region.  Also, data is insufficient to evaluate effects to predatory birds that eat primarily birds (i.e. American peregrine falcon), and duck feeding primarily on aquatic insects (i.e. Harlequin ducks and bufflehead).  All these species need to be evaluated at the site-specific scale to determine the likelihood of exposure.

Effects of the Alternatives on Sensitive Wildlife

The vast majority of invasive plant treatment and restoration projects can be designed to reduce or eliminate adverse effects to sensitive species, as required in Treatment and Restoration Standard 22 for all alternatives.  However, adverse effects could occur under any alternative for some methods.   And, there may be some instances where it is most prudent to conduct a project that has a short-term adverse effect in order to provide a long-term beneficial effect to the habitat.

In terms of effects to sensitive species, there are no substantial differences between the different standards in the alternatives, nor the alternatives as a whole.  Therefore, the following table (Table 4-31) summarizes the potential effects to each sensitive species group.

	Table 4-0‑30 Potential effects of invasive plant treatment methods to groups of sensitive species.

	Sensitive Species Group
	Potential Effects
	Determination

	Lg. herbivorous mammal
	Fire may increase incidence of cheatgrass reducing forage diversity.  Worst-case exposure exceeds toxicity index from ingesting forage that has dicamba, glyphosate, picloram, sulfometuron methyl, triclopyr, 2,4-D, or NPE surfactants if broadcast sprayed.  Worst-case herbicide exposure is highly unlikely for non-selective herbicides; more likely for selective herbicides.
	MINL

Bighorns utilize cheatgrass.  Worst-case exposure can be reduced by project design (Standard 22).

	Sm. herbivorous mammals
	Fire and mechanical treatments may reduce cover and increase incidence of cheatgrass in pygmy rabbit habitat. Worst-case exposure exceeds toxicity index from ingesting forage that has been sprayed with triclopyr, 2,4-D, or NPE surfactants if broadcast sprayed.  Worst-case herbicide exposure is highly unlikely for non-selective herbicides; much more likely for selective herbicides.
	MINL.

Invasive plants threaten habitat.  Short-term adverse effects provide long-term benefit.  Worst-case exposure can be reduced by project design (Standard 22).

	Carnivorous mammals
	Infrequent and short-term disturbance from treatment projects could affect wolverines during breeding season. Worst-case exposure exceeds toxicity index from ingesting prey that has been sprayed with triclopyr or 2,4-D.  Worst-case herbicide exposure is highly unlikely.
	MINL.

Invasive plants may degrade habitat for some prey.  Short-term adverse effects provide long-term benefit.  Worst-case exposure highly unlikely.

	Insectivorous mammals
	Fire and mechanical treatments may reduce foraging areas.  Worst-case exposure exceeds toxicity index from ingesting prey that has been sprayed with clopyralid, dicamba, glyphosate, picloram, sethoxydim, sulfometuron methyl, triclopyr, and 2,4-D if broadcast sprayed.  Worst-case herbicide exposure is highly unlikely for bats, somewhat more likely for shrews.
	MINL.

Little overlap between invasive plants and shrew habitat.  Bats may forage over large areas, reducing exposure. Worst-case exposure can be reduced by project design (Standard 22).

	Herbivorous birds
	Fire, grazing, and mechanical treatments may reduce cover and increase incidence of cheatgrass within grouse habitat.  Worst-case exposure exceeds toxicity index from ingesting forage that has been sprayed with clopyralid, dicamba, glyphosate, picloram, sethoxydim, sulfometuron methyl, triclopyr, and 2,4-D if broadcast sprayed.  Worst-case herbicide exposure is highly unlikely for non-selective herbicides; much more likely for selective herbicides.
	MINL.

Invasive plants threaten habitat.  Short-term adverse effects provide long-term benefit.  Worst-case exposure can be reduced by project design (Standard 22).

	Insectivorous birds
	Manual, mechanical, grazing and fire could trample or harm eggs or young of ground- or low-nesting species during the breeding season.  Worst-case exposure exceeds toxicity index from ingesting prey that has been sprayed with clopyralid, dicamba, glyphosate, picloram, sethoxydim, sulfometuron methyl, triclopyr, and 2,4-D if broadcast sprayed.  Worst-case herbicide exposure is likely for grassland species on large projects.
	MINL.

Invasive plants threaten habitat for some species.  Short-term adverse effects provide long-term benefit.  Worst-case exposure can be reduced by project design (Standard 22).

	Predatory birds
	Manual, mechanical, and fire treatments could disturb species during the nesting season or affect their prey base.  Worst-case exposure exceeds toxicity index from ingesting prey that has been sprayed with sethoxydim, triclopyr, and 2,4-D if broadcast sprayed.  Worst-case herbicide exposure is unlikely except aerial spray of grasslands.
	MINL.

Invasive plants may alter habitat for prey.  Short-term adverse effects provide long-term benefit. Worst-case exposure can be reduced by project design (Standard 22).

	Piscivorous birds
	Manual and mechanical treatments could disturb species during the nesting season.  Worst-case exposure does not exceed toxicity index for any herbicide.
	MINL.

Invasive plants can reduce or eliminate preferred nesting habitat.  Short-term adverse effects provide long-term benefit.

	Reptiles
	Mechanical and fire treatments could trample or harm individuals.  Insufficient data to determine potential effects from herbicides.
	MINL.

Species have extensive distributions.  Most adverse effects can be reduced by project design (Standard 22).

	Amphibians
	Applications or accidental spills of glyphosate, triclopyr, or 2,4-D could harm or kill amphibians.
	MINL.

Little overlap between invasive plants and amphibian habitat, except for riparian weeds.  Herbicide exposure can be reduced by project design (Standard 22).

	Insects
	Manual, mechanical, and fire treatments could trample or harm Mardon skipper larvae.  If bees are suitable surrogate, worst-case exposure exceeds the toxicity index if directly sprayed with glyphosate, triclopyr, and 2,4-D.  The more likely affect is from herbicides harming or killing larval food plants and/or adult nectar plants. 
	MINL.

Invasive plants are threatening habitat.  Short-term adverse effects provide long-term benefit. Adverse effects can be reduced by project design (Standard 22).  Herbicide use not appropriate in butterfly habitat due to risk to food plants.

	Mollusks
	Exposure to picloram did not increase mortality to brown garden snail (Helix aspersa).  Terrestrial slugs (Deroceras reticulatum) can absorb 2,4-D through contact with contaminated soil.  No other data is available for herbicide effects to terrestrial mollusks.
	MINL.

Little overlap between most habitats and invasive plant occurrences, but specific data is lacking.  Most species very susceptible to heat and drying caused by fire.  Risk from herbicides largely unknown.  Adverse effects can be reduced or eliminated by project design (Standard 22).  


