Regional Table of Adverse Effects and Intended Response

This table from the Regional FEIS  (end of Chapter 4) was developed to answer one of Owen Schmidt’s 8 questions. It may help the IDT design the project or complete the analysis.

	Table Adverse Effects that Cannot be Avoided

	Adverse Effect
	Magnitude of Effect without Additional Mitigation
	Forest Service Intended Response and Rationale

	Herbicide Effects on Non-target Species and Fungi 

(Chapter 4.3)
	Herbicides have the potential to shift species composition and reduce diversity of native plant communities, as less herbicide-tolerant species are replaced by more herbicide-tolerant species.  Alternative D has the highest potential to harm non-target plants and native plant communities.  Under both No Action and Alternative D, native plant families affected by these herbicides could be harmed, decreasing their dominance.  Healthy native plant communities would continue to decrease in acreage, especially in highly susceptible plant communities where difficult-to-treat species, including sites with culturally important plants.

 

Adverse effects would most likely be localized and short term, although an accidental spill could result in more intense effects (greater number or extent of non-target plants and fungi affected).
	At the project scale, under all action alternatives, choices can be made to avoid situations that could potentially cause adverse effects to non-target plant species.  Short-term adverse effects would largely be offset by the long-term benefits of treatment.

 

Projects that follow integrated weed management principles and adhere to the standards in the Proposed Action and Alternative B would largely avoid adverse effects to non-target plants and fungi.

	Herbicide effects on pollinators (Chapter 4.3.3)
	Plants that are dependent on a particular insect for pollination may experience a decrease in reproductive capabilities if their pollinator is impacted by herbicides. All alternatives allow herbicide use that at maximum label rates could harm honeybees. 

The active ingredients used in the Proposed Action and Alternative B are not expected to have toxic effects when directly sprayed on honeybees at the typical Forest Service application rate.  2-4,D, which is approved in No Action and Alternative D could affect pollinators at the typical Forest Service application rate.  Adverse effects would most likely be localized and short term, although an accidental spill could result in more intense effects (more honeybees killed). 
	Follow standards that are part of the selected alternative.  Develop mitigation at the project scale to reduce effect of herbicides, especially 2,4-D.  For instance, certain herbicides can be avoided in specific areas or times of the year when/where these non-target plants may be at most risk, or more specific application methods may be used.  At the project scale, under all action alternatives, choices can be made to avoid situations that could potentially cause adverse effects pollinators.

	Herbicide Effects on wildlife and Amphibians (Chapter 4.4)
	Birds or mammals that eat grass or insects are most susceptible to harm (death, illness or other adverse effect to individual animals) from herbicides. Alternative D poses the highest potential risk to wildlife from herbicides. In contrast, Alternative B poses the lowest potential risk to wildlife from herbicides. The management direction included in all alternatives (including No Action), as well as environmental conditions and animal behavior, would tend to minimize the magnitude of actual impacts.  The Proposed Action represents a more than a threefold increase in higher risk acres compared to Alternative B.  However, in relation to the total acres of habitat available for insect and vegetation-eating birds and mammals within the project area (24.9 million acres on National Forest Land), and the wide distributions of most of their populations, the estimated herbicide use under the Proposed Action represents a negligible risk to wildlife on a regional scale.

 

Adverse effects would most likely be localized and short term, although an accidental spill could result in more animals affected over a larger area. 
	Follow standards that are part of the selected alternative.  Develop mitigation at the project scale.

At the project scale, choices can be made to avoid scenarios that could cause harm to wildlife.  For instance, certain chemicals can be avoided in specific areas or times of the year, where/when grass-eaters or amphibians may be at risk.  Short-term adverse effects would be largely offset by the long-term benefits to these species from protecting their habitat from loss due to invasive plants.

	Herbicide Effects on Human Health (Chapter 4.5)
	Invasive plant treatments may result in risks to human health, including contamination of drinking water.  Possible health effects may include short-term and long-term adverse effects.  Short-term effects may include nausea, headache, dizziness, eye or skin irritation, and coughing.  Long-term effects may include cancer, reproductive, endocrine, immunological, neurological effects; and genetic mutations.

 

Workers and the public may be exposed to herbicides.  Workers are more likely to be exposed to herbicides, and risk assessments consider the exposure rates likely for workers.  Workers include applicators, supervisors, and other personnel directly involved in the application of herbicides.  The public includes non-project forestry workers, forest visitors or nearby residents who could be exposed through the drift of herbicide spray droplets, through contact with sprayed vegetation, or by eating, or placing in the mouth, contaminated food items or other plant materials, such as berries or shoots growing in or near forests, by eating game or fish containing herbicide residues, or by drinking water that contains such residues.

 

One herbicide exposure scenario exceeds the “reference dose” for drinking stream water contaminated by runoff/leaching from an adjacent treated area for any herbicide.  Alternative B is considered the alternative with the overall least risk of herbicide-related health effects to workers and to the public.

The only differences among Alternative B, No Action, and the Proposed Action, lie in potential risks associated with Worst-case scenarios. For typical Forest Service invasive plant treatment practices, No Action B and Proposed Action are essentially equal.  No significant health effects to workers, nor to the public from invasive plant treatment would be expected. 

 

For all application rates, both typical and maximum exposure assumptions, Alternative D has many more exposure scenarios that exceed EPA target exposure levels than any other alternative.  Alternative D also has many more worker, and public exposure scenarios that exceed EPA target levels by a factor of greater than ten.

 

Adverse effects to people would most likely be localized and short term, although an accidental spill could result in greater harm, especially to workers. 
	Decision-makers would determine when to implement mitigation measures on specific treatment projects.  A public notification plan would be required in all action alternatives. The use of streamside buffer zones, personal protective equipment for applicators, and posting of treated areas are all examples of ways to reduce exposure to workers and the public.

 

Occupational Health and Safety Administration (OSHA) standards, along with agency, industry and manufacturers’ recommendations reduce the potential exposure and risk of injury to workers.  No mitigation measures are known to fully eliminate risks.

 

No additional mitigation measures are known to eliminate risk to human health associated with herbicide use, with the exception of no herbicide use at all.

 

At the project scale, choices can be made to avoid chemical exposures that could harm human health.

	Effects of Manual Labor on Workers (Chapter 4.5)
	Worker injuries associated with invasive plant treatments vary from minor cuts, sprains, bruises, and abrasions to major arterial bleeding, compound bone fractures, serious brain concussions, and death.  Workers are subject to heat-related illness or hypothermia when working in extreme weather conditions, and may incur musculo-skeletal injuries related to improper body mechanics.  Risk to workers is directly correlated with acres of manual treatment; which range from 8,600 acres per year in Alternative D to over 44, 000 acres per year under Alternative B.
	Compliance with Occupational Health and Safety Administration (OSHA) standards, along with agency, industry and manufacturers’ recommendations reduces the potential exposure and risk of injury to workers.  No mitigation measures are known to fully eliminate risks. The risk to workers is inherent to forestry work.  Workers on Forest Service projects are subject to OSHA standards.

	Relative Costs (Chapter 4.6.2)
	Alternative B has the potential adverse effect of increasing average cost of treatments and reducing the acreage that could be treated in a given year.
	Cost-effectiveness would be considered at the project scale so that treatments under all alternatives are done as efficiently as possible.

	Effect of Prevention Standard 1 on land users and uses (Chapter (4.6.3)
	Costs for planning management of timber, other vegetation, road, livestock grazing, fire, fuels, recreation, and minerals and mining programs and projects increase under this standard in all action alternatives, especially Alternative B.  Uses and outputs would tend to decline, but the extent is considered very limited and not measurable.
	For all alternatives, flexibility in timing, location, or intensity of land use could be adjusted to minimize adverse effects to programs and uses. No further mitigation needed.

	Effect of Prevention Standard 2 on land users and uses (Chapter 4.6.3)
	Implementation of this standard increases management costs for timber, other vegetation management, roads, livestock grazing, fire, fuels, recreation, and minerals and mining programs and projects.  Under Alternative B, this standard also results in increased initial costs to obtain or develop mobile washing stations.  Until such stations are available, this standard in Alternative B may not be operationally feasible.
	No reasonable way to eliminate this cost of doing business.  If Alternative B is selected, mobile washing stations would be required to make the standard feasible. No further mitigation needed.

	Effect of Prevention Standard 4 on land users and uses (Chapter (4.6.3)
	Weed free feed requirements can increase the cost of using pack stock because weed free feed is generally more expensive to purchase and distribution locations for weed free feed are limited, potentially resulting in additional purchase, travel and transportation costs to the user.  The Proposed Action requires weed free feed on about 2.1 million additional acres when compared to No Action or Alternative D.  Alternative B expands the weed free feed requirement to all 24.9 million acres of National Forest lands in Region Six.
	Enforcement of weed free feed requirements standard would be phased in as appropriate certification processes and weed free feeds become reasonably available.

No further mitigation needed.

	Effect of Prevention Standard 5 on land users and uses (Chapter (4.6.3)
	Applies solely to Alternative B.  Vegetation management projects could cost more, or acres of accomplishment could be reduced, but adjustments may be made at the regional scale (e.g. overall sale size increased to maintain board feet output) to minimize the actual effects.  Fire and fuels management programs are affected by this standard, and in extreme cases, applying the standard results in less effective fuels treatments and increased risk for wildfire damage.  Implementation of this standard potentially reduces the ability of the Forest Service to appropriately respond to changing fire condition classes and may conflict with achieving the goals of the Healthy Forests Restoration Act of 2003.
	At the project scale, mitigation measures may be developed that reduce conflicts between this standard and other vegetation management goals and objectives.  No further mitigation needed. 

	Effect of Prevention Standard 6 on land users and uses (Chapter (4.6.3)
	Some limitations on livestock grazing, including changes in grazing locations, timing, intensity, and outputs may occur.  The extent of the effect is determined by multiple factors that could not be predicted at the regional scale.  Changes in livestock movement patterns that require additional labor or may reduce outputs for certain allotments.  Alterations to season of use (length, turn-on, turn-off, etc.) and intensity of use that could reduce outputs.  Resting of pastures resulting in reduction of livestock use and output.  Retirement of grazing allotments directly reducing the number of livestock (commonly measured by Animal Unit Months or AUMs) permitted on National Forest lands.
	At the project scale, mitigation measures may be developed that reduce conflicts between this standard and livestock objectives. No further mitigation needed.

	Effect of Prevention Standard 7 on land users and uses (Chapter 4.6.3)
	All alternatives increase costs of rock source development. Under Alternative B, this cost is highest due to the requirement to inspect source sites annually.
	No reasonable way to eliminate this cost of doing business. No further mitigation needed.

	Effect of Prevention Standard 8 on land users and uses (Chapter 4.6.3)
	The additional work estimated to result from this standard in all alternatives is nearly a one percent increase in road maintenance costs.
	No reasonable way to eliminate this cost of doing business. No further mitigation needed. 

	Effect of Prevention Standard 9 and 10 on land users and uses (Chapter 4.6.3)
	Implementation of this standard would likely result in more road closures than proposed under current management.  As roads are closed or decommissioned, public access is decreased.  People have expressed concern about the effects of road closure, including:  making recreation areas inaccessible or less accessible, restricting access to areas for people with disabilities, reducing dispersed recreation opportunities, reduced fire suppression access, and increased costs of land use and management.  The extent of these effects depends on the number of roads closed due to this standard, which cannot be quantified at the regional scale.
	Road closures would be considered in access and travel management projects across the region.  Effects on land users would be minimized to the extent possible. At the project scale, choices can be made to minimize effects on access to areas for people with disabilities, dispersed recreation opportunities, fire suppression access, and costs of land use and management.

	Herbicide Effects on Soil Productivity (Chapter (4.7.1)
	Picloram, applied at typical rates, may affect microbial metabolism, though detectable effects to soil productivity are not expected.  Other herbicides have been shown to affect soil microorganisms for a few days.
	Applied thoughtfully, herbicides can provide these benefits while minimizing effects to soil organisms.

All action alternatives include a standard requiring a long-term strategy for restoring infestations of invasive plants, which necessarily includes protecting or improving soil productivity and conditions for soil microorganisms (Standard 12).

	Herbicide Effects on Aquatic Organisms (Chapter 4.7.2)
	Herbicides have direct effects on algae and aquatic vascular plants (Anton, et al. 1994; Roshon, et al. 1999). Since these form a food supply, habitat, or both for aquatic organisms, this toxicity may be problematic.  Glyphosate does degrade relatively quickly and for acute exposures, at the highest allowable application rates, concentrations of chlorsulfuron, dicamba, imazapic, imazapyr, metsulfuron methyl, picloram, sulfometuron methyl, triclopyr, and 2,4-D could exceed the NOEC for aquatic plants (macrophytes or algae).  Whereas, glyphosate was the only herbicide that could potentially exceed the NOEC for fish at the highest allowable application rate.  None of the herbicides exceeded the NOEC for aquatic invertebrates tested.

 

Sub-lethal herbicide effects that have been recorded include reductions in reproductive success, weight loss, physiological effects, as well as reductions in growth, prey capture ability and swimming ability (NOAA, 2002). Herbicides may be toxic to aquatic plants and invertebrates, thus indirectly affecting fish by reducing primary production or the trophic structure of invertebrate communities.
	Timing of application can result in different effects.  For example, a springtime application of Glyphosate, at recommended rates, in a lentic ecosystem, where dissolved oxygen levels are low or water temperatures are elevated, could be hazardous to young of the year fish (Folmar et al. 1979).

Applied thoughtfully, herbicides can provide these benefits while minimizing effects to aquatic organisms.

The herbicides considered in this EIS are eliminated rapidly from the bodies of aquatic animals and do not bio-accumulate up the food chain. 

	Effects to Special Status Species (Chapter 4.7.3)
	All alternatives are associated with “likely to adversely affect” findings for some species listed under the Endangered Species Act.  Sensitive species are similarly potentially affected. 
	Biological evaluations and consultation would occur at the project scale and effects to special status species minimized as per standards in all action alternatives.  No further mitigation needed at the regional scale.  At the project scale, benefits to special status species expected to far outweigh potential for adverse effects.

	Effects on Tribes and Treaty Rights (Chapter 4.7.4)
	American Indians and Hispanics are groups that may be disproportionately affected by the standards proposed in the action alternatives.  No significant, discernible differences between alternatives relative to environmental justice were found at the Regional scale.  None of the alternatives, including No Action, would change, restrict or abrogate treaty reserved or Executive Order rights.  However, implementation of the standards may affect natural resources on which the tribes depend.
	Continue working with groups so that effects are understood and can be minimized at the project scale.  Worker health and safety would be protected by adherence to OSHA and Forest Plan standards.  Ongoing consultation with tribes and others during all phases of project planning and implementation effectively resolves these issues.


Example of Preliminary Analysis Using Western Washington Issues

	Issue/

Element
	Cause and Effect Relationship
	Applicable Regional Direction or Finding
	Site-specific characterization
	Possible Design Criteria/Mitigation Measures
	Data Needed to Complete Analysis/Issue Indicators 

	Draft to be completed by IDT

	Human Health/ 

Drinking Water
	A tanker full of herbicide mix that spills into a pond could reach harmful concentrations in the pond and harm a person who drinks it.  
	No scenarios known for herbicide to reach harmful concentrations in drinking water from drift.  Standards for treatments in municipal watersheds and near water sources.

 Regional FEIS demonstrates that the herbicides approved are unlikely to contaminate drinking water, unless a tanker of herbicide mix is spilled into a contained pond. 

transportation and handling safety plan
	This issue is mainly resolved by using only herbicides approved in the Regional ROD.  The Regional FEIS demonstrates that the chemicals approved for use, under the condition that S&Gs are met, would not have serious adverse effects on drinking water.  That analysis considered sensitive individuals and inert ingredients.  Demonstrate how projects follow standards. Compare project to exposure scenarios as per Regional FEIS. 
	Require applicators file an herbicide handling and  transportation plan;  Possible elements of such a plan are provided in Handout X. 

Notify water users of herbicide use within 1000 feet of known domestic intakes.
	Map of water sources and access routes.  

Map of municipal watersheds.   

Number/acres of scenarios where drinking water exposures may exceed thresholds of concern. 

Westside projects were able to avoid ALL scenarios of harm.

	Human Health/

Worker and Public Exposures to Herbicides
	Forestry workers and/or the public may be exposed to harmful doses of herbicides 
	Standard 15 ensures use of experienced personnel, and an herbicide safety plan.   Regional FEIS quantifies risks associated with each herbicide.  Plausible public and worker scenarios with HQ’s greater than 1 are disclosed. 
	Determine whether plausible scenarios for harm may be eliminated through design criteria (project-specific limitations on application rate or method).   
	 See West-side Project Design Criteria and findings. 
	Acres or number of exposure scenarios with hazard quotient greater than 1. 

Westside projects able to avoid ALL scenarios of harm. 

	Treatment Effectiveness
	Measures that reduce herbicide use may also reduce effectiveness by increasing herbicide resistance or reducing treatment options available.   
	Common Control Measures; discussions in Chapters 3 and 4. 


	Refine common control measures based on local conditions and concerns. See westside project examples. 
	Recognize that limitations on options will tend to reduce effectiveness.   Allow for maximum flexibility where possible. 
	 Effectiveness ranking criteria for west side forests available.  

Effectiveness generally increases with the number of options available. 

	Treatment Effectiveness/

Neighboring lands
	Invasive plants can spread to other ownerships, to the extent that we are not successful treating populations adjacent to boundaries. 
	Common Control Measures; discussions in Chapters 3 and 4. ROD includes objectives for achieving better coordination.
	Identify areas that need to be treated that are adjacent to other ownerships. Qualitative discussion about degree of consistency between National Forest and adjacent lands.  Discuss what is happening off Forest.   Consider conditions on other ownerships when setting priorities.
	See westside examples for how coordination with other owners is discussed as project design criteria 
	Map and table of areas adjacent to other ownerships.

	Treatment Effectiveness/

Priorities
	How the Forests set priorities will affect what gets treated first and some resources may remain at risk longer
	Regional FEIS includes a prioritization example in Chapter 3.  Standard 11 requires prioritization, but does not specify how it must be done. 
	See westside Forest examples. 
	See westside Forest examples of how to use priority to drive some treatment assumptions.  
	List of acreage by priority and description.     

	Treatment Effectiveness/ Early Detection-Rapid Response
	Early Detection-Rapid Response is important to achieving success. 
	Provides spread rates and acknowledgement that prevention alone will retard all new infestations. 
	Establish criteria for low risk treatments on new infestations.   See westside Forest examples; flow-charts. 
	Establish criteria where further NEPA would be required. See westside Forest examples.
	 Condition of areas where rapid response likely to be applied.

	Treatment Effectiveness

/Cost of Treatment
	Some treatments tend to cost more per acre.

Measures that increase costs of treatment reduce the acres that may be treated with a constant budget and reduce effectiveness. 
	Can tier to costs various treatments in FEIS.  
	Calculate average acre costs for site-specific proposals.   Determine annual budget projections for each unit. Calculate total cost if budget was unlimited.


	Recognize that limitations on options will tend to increase costs. 
	Acres by treatment type by number of entries (acres per year and total).  Total and average costs. 

	Jobs Associated with Treatments
	Manual treatments would tend to employ more people than mechanical, herbicide and biological treatments. 
	The FEIS does not address this directly, but it does disclose worker days per acre of manual treatment. 
	Determine whether the scale of this project can affect the workforce in more than a negligible way. 
	Alternative that eliminates herbicide use and increases worker days?
	Acres of manual treatment. 

See westside Forest examples. 

	Scenic values
	Some ground-disturbing treatments might reduce scenic quality. Removal of target or non-target species may affect scenic character.
	The FEIS does not address this directly.
	Identify areas where there may be conflict between treatments and visuals.
	Design project to avoid conflicts. 
	List of areas where treatments may conflict. 

	Civil Rights and Environmental Justice
	Projects may have disproportionate affects on identified groups and low income people
	The FEIS identifies American Indian tribes and Hispanic forestry workers as possible groups.  Standard 23 requires an implementation plan for public notice. 
	Outreach with tribes, forestry workers.  May also need to outreach with special forest product gatherers. 
	Determine through scoping. 
	Records of communication with tribes, forestry workers, others

	Effects on Non-target plants, including special status plants (sensitive, threatened and endangered, culturally significant, etc).
	Herbicides may kill non-target plants, including rare plant populations 
	At the project scale, adherence to Standards #16, #19 and #20 would reduce the severity and extent of impacts associated with runoff or drift.  Standard #16 restricts aerial applications for the sulfonylurea group to mitigate effects from offsite drift associated with this type of herbicide.  Standard #16 also restricts triclopyr to selective applications, which would reduce direct effects to non-target woody species, culturally important species, and ectomychorrhizal fungi.  Thus, projects that follow integrated weed management principles and adhere to the standards in the Proposed Action would largely avoid adverse effects to non-target plants (including culturally important plants) and fungi.
	Demonstrate that project complies with standards.  Consider potential effects on non-target plants and select effective herbicides with least risk to species of local interest. 
	Use site-specific project design (e.g. application rate and method, timing, wind speed and direction, nozzle type and size, buffers, etc.) to mitigate the potential for adverse disturbance and/or contaminant exposure.  See westside Forest examples. 
	Maps of special status plant habitats and populations in relation to invasive plants.  

	Effects on Special Status Animals
	Invasive plant treatment has the potential to affect habitats and individual animals 
	Chapter 4 contains analysis about potential effects, and relative risk to groups of species by herbicide.  Standard 20 requires that invasive plant treatments be designed to reduce or eliminate adverse effects to species and critical habitats proposed and/or listed under the Endangered Species Act.
	Consider habitats that may be sensitive to change, and areas animals congregate.    
	Use site-specific project design (e.g. application rate and method, timing, wind speed and direction, nozzle type and size, buffers, etc.) to mitigate the potential for adverse disturbance and/or contaminant exposure.  See westside Forest examples.
	MIS, Sensitive Species, T and E list and locations, format from regulatory agencies 

	Effects on Soils
	Ground-disturbing treatments might reduce cover or contribute to detrimental soil conditions.
	Appendix, effects of non-herbicide treatments. 


	Meet local plan S&Gs for soil disturbance.  Determine what type of projects may have these effects. 
	Reduce extent of treatment, reduce unwanted ground disturbance, avoid compaction, 
	Map of areas where ground disturbance may occur, existing condition of these areas, potential cumulative effects

	Effects on Soils - Herbicides
	Herbicides may persist in the soil and affect soil organic matter and productivity
	See effects on non-target plants for discussion about fungi.  Picloram and sulfometuron methyl are of particular concern, due to their toxicity to soil microorganisms and persistence in the soil.  Picloram is toxic to some soil organisms, even at low levels, based on increasing persistence with increasing application rates.  Standard 19 require use of site-specific soil characteristics, proximity to surface water and local water table depth to determine herbicide formulation, size of buffers needed, if any, and application method and timing.  Only consider those herbicides and herbicide mixtures registered for aquatic use when evaluating herbicide use near streams or surface water.
	Consider soil conditions in areas where picloram and sulfometuron methyl are proposed.  

Document how project meets Standard 19. 
	Avoid picloram and sulfometuron methyl in areas where soil productivity is sensitive.

Wet soil restrictions. 
	Soil maps or descriptions of areas of concern 

	Effects on Aquatic Organisms, including special status fish
	Herbicides could leach, drift, spill or run off into aquatic habitats and harm aquatic organisms. 
	One herbicide, glyphosate, has been shown to affect fish.  Others may affect aquatic plants. Fish kills are not likely at the concentrations of the active ingredients likely to occur in water.  In rare circumstances, high concentrations of herbicides could wash into streams from rainfalls shortly after herbicide application along road ditches or other surfaces that rapidly generate overland flows, or as a result of an accidental spill.    Standard 19 requires use of site-specific soil characteristics, proximity to surface water and local water table depth to determine herbicide formulation, size of buffers needed, if any, and application method and timing.  Only consider those herbicides and herbicide mixtures registered for aquatic use when evaluating herbicide use near streams or surface water.
	 Document how project complies with standards, 

Interpret GLEAMS model for bioregion and ensure design criteria avoids concentrations of concerns. 

Ensure roadside ditches are considered in the Aquatic Influence Zone. 
	Eliminate or adjust   herbicide use within the Aquatic Influence Zone reduce risk, GLEAMS based on broadcast and no buffers, so by adding broadcast buffers, and restrictions on herbicides of moderate or great concern, project may avoid GLEAMS predicted concentrations of concern. 

See westside Forest examples. 
	Acres, maps of areas within Aquatic Influence Zone, including roadside ditches. 


