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APPENDIX E – WILDERNESS CONSIDERATIONS

Evaluation of Potential Treatment for Hemlock Woolly Adelgid in Wilderness and Wilderness Study Areas

Steps in the Evaluation

This evaluation follows the logic steps of the Minimum Requirement Decision Guide (MRDG) for Wilderness in addressing two key questions involving the potential treatment of Hemlock Woolly Adelgid (HWA) in designated Wildernesses and Wilderness Study Areas in Western North Carolina.

(1) Should treatment for the Hemlock Woolly Adelgid be considered in any Wildernesses or Wilderness Study Areas in North Carolina and would this action be consistent with the Wilderness Act?

(2) If treatment for HWA is considered, which type(s) and amount of treatment will have the least impact to the Wilderness resource while accomplishing the purpose of the proposed action?

Current Situation and Description of Significance of Hemlock Populations in Wilderness and Wilderness Study Areas

Eastern Hemlock (Tsuga canadensis) is present in all Wildernesses in Western North Carolina including Joyce Kilmer, Linville, Shining Rock, Middle Prong, Ellicott Rock, and Southern Nantahala. Carolina Hemlock (Tsuga carolina) is rarer but is present in all of these Wildernesses except for Joyce Kilmer (it has been found in the same county but its has not been

confirmed in Joyce Kilmer). 

Both of these species are long-lived, reaching ages of 800 years or more in some cases. Eastern hemlock is found primarily in acidic coves and related slope areas and is a dominant feature in a distinct plant community. This plant community is important ecologically in supplying shade for riparian areas as well as contributing significantly to wilderness character as a distinct visual attribute. Carolina Hemlock is located primarily on xeric slopes and is much rarer but also serves as a distinct visual attribute to wilderness character. 

Within Linville Gorge, Joyce Kilmer, Shining Rock, and Ellicott Rock Wildernesses detailed plant surveys have been conducted in recent years (Newell and Peet, 1995,1996,1997 and Patterson 1994). Eastern Hemlock is generally found as a component of acidic cove and slope forests and riparian areas. It is associated with a variety of plant communities that contain

species such as black and yellow oak, birch, fraser magnolia, yellow poplar, rhododendron, and others. These Eastern Hemlock community associations comprise approximately 20% of Joyce Kilmer, 25% of Shining Rock, 20% of Linville Gorge, and 20% of Ellicott Rock. Carolina Hemlock is less abundant and is found primarily on xeric slopes and rock ledges. The Carolina

Hemlock community associations comprise approximately 3% of Shining Rock, 10% of Linville Gorge, and 1% of Ellicott Rock.

The quantity of both Eastern and Carolina Hemlock is estimated to be less in Southern Nantahala and Middle Prong Wildernesses than in Shining Rock Wilderness. Craggy Mountain, Lost Cove, and Harper Creek Wilderness Study Areas have significant populations of hemlock although detailed inventories have not been conducted.

Infestations of HWA have been confirmed in all of these Wildernesses and Wilderness Study Areas. The infestation and resulting mortality may eventually reach up to 100% of both species of hemlock.

Guidance in the Wilderness Act and Forest Service Manual for Control of Insects and Disease

Specific direction regarding treatment for insects and disease is located in the Wilderness Act and in the Forest Service Manual.

Section 4(d)(1) of the Wilderness Act of 1964 states that…”such measures can be taken as may be necessary in the control of fire, insects, and diseases, subject to such conditions as the Secretary deems desirable.”

The conditions and direction for insect and disease control are specified in the Forest Service Manual:

Section 2324.12 of the Forest Service Manual (FSM) states “Do not control insect or plant disease outbreaks unless it is necessary to prevent unacceptable damage to resources on adjacent lands or an unnatural loss to the wilderness resource due to exotic pests.”

FSM Section 2324.15 states: “When control of insect and disease is necessary in National Forest Wilderness, it shall be carried out by measures that have the least adverse effect on the wilderness resource and are compatible with wilderness management objectives. Meet the requirements in FSM 2324.04, FSM 2151, FSM 3430, and FSM 1950 in carrying out insect and disease control projects in wilderness. Special care must be taken in the use of chemicals inside wilderness because of the possible effects on the total biological complex. Consider other alternatives to chemical use in the environmental analysis.”

Hemlock Conservation Areas

Using concepts of metapopulation and Minimum Viable Population (MVP), conservation reserve areas have been identified on National Forest lands in Western North Carolina as the best places in which to maintain genetic reserves of both hemlock species and their associated plant communities. Out of 159 conservation areas identified, 29 of these areas occur in Wilderness or

Wilderness Study Areas.

The conservation reserve areas in wilderness are important for several reasons. The reserve areas in wilderness are high quality hemlock populations with a wide distribution of tree ages ranging up to 500 years old. The reserve areas in Linville Gorge Wilderness are key to the genetic

distribution of Carolina Hemlock. Joyce Kilmer-Slickrock Wilderness is important for its high quality Eastern Hemlock and is one of only two known areas with a high concentration of nonvascular species diversity related to hemlock plant communities. Likewise, Ellicott Rock and Shining Rock Wildernesses are important for genetic distribution in the overall design of the conservation reserve areas.

Key Questions Regarding Need for a Management Action in Wilderness

The Minimum Requirement Decision Guide (MRDG) adopted by the Forest Service, Park Service, Bureau of Land Management, and Fish and Wildlife Service outlines six key questions to answer in determining if management action is necessary within wilderness. If the answer toseveral or all of the questions is “yes”, then management action should be considered.

If the problem/issue is not resolved, or action is not taken, will the natural processes of any Wilderness in Western North Carolina be adversely affected?

Yes. Hemlock stands comprise a significant portion of several wildernesses and are generally considered an important component of wilderness character and an important part of wilderness as a biological “benchmark.” There is a chance that both species of hemlock will be permanently eliminated in North Carolina. Loss of most or all of the hemlock plant community would be considered to adversely affect the natural process through the infestation of an exotic pest. Also, with many of the proposed hemlock conservation reserves occurring within Wilderness, the genetic viability between Wildernesses is spatially linked.

However, treatment of HWA chemically or with biological control is a human intrusion within Wilderness even though the treatment is intended to mitigate the influence of the HWA on the natural processes within Wilderness. Treatments would in essence reduce the “wildness” of the

Wilderness resource by the use of chemicals or biological control to allow natural systems to operate more freely. The benefit of treatments to the operation of natural processes must outweigh the loss of “wildness” for treatments to be undertaken.

If the issue/problem is not resolved, or action is not taken, will the values of solitude or primitive and unconfined type of recreation be threatened?

Although the naturalness of the wilderness resource would be reduced, primitive and unconfined recreation would still be available. Hemlocks contribute to solitude in the sense they provide all season vegetative screening.

If the issue/problem is not resolved, or action is not taken, will evidence of human manipulation, permanent improvements, or human habitation be substantially noticeable?

There would be no greater evidence of human habitation or manipulation to the casual observer. However, a well-informed observer would realize that the inadvertent human importation of HWA in the 1950’s to the Eastern US indirectly caused the infestation and death of the hemlocks. Also, trail-clearing saw-throughs of large dead hemlocks would eventually be evident.

Does addressing the issue/problem or taking action protect the Wilderness as a whole as opposed to a single resource?

Yes. The objective of taking action would be to protect the integrity of the natural processes of wilderness ecosystems and wilderness character as much as possible.

Does addressing this issue/problem or taking action contribute to protection of an enduring resource of wilderness for future generations?

Yes. The action would be designed to mitigate the long-term effects of the HWA infestation in wilderness. At a minimum, some older hemlock plant communities would have a much better chance of being in place in the future. Quicker recovery of a significant population of both hemlock species and their associated plant communities in the future would be much more likely if components of these plant communities were maintained until the most effective methods of adelgid control are confirmed. Some treatment of the adelgid offers the best chance of these plant communities being maintained as part of the “biological benchmark” of the wilderness ecosystems without an overwhelming influence of an exotic pest.

Is this an issue/problem for reasons other than convenience or cost of administration?

Yes. Loss of the all or most of the hemlock populations is a threat to wilderness character and the integrity of the ecosystem.

Answer to Question (1)

(1) Should treatment for the Hemlock Woolly Adelgid be considered in any Wildernesses in North Carolina and would this action be consistent with the Wilderness Act?

Yes. Treatments should be considered to protect the operation of the natural systems within Wilderness by mitigating to some degree the overwhelming influence of HWA on the hemlocks and hemlock associated plant  communities. The purpose of the treatment is to prevent an

unnatural loss of the wilderness resource due to the expanding infestation of an exotic pest as noted in FSM 2324.12. Eastern and Carolina Hemlock and associated plant communities are significant components of wilderness character and ecosystems in Joyce Kilmer, Shining Rock, Linville, Ellicott Rock Wildernesses and is threatened with up to 100 percent mortality.

However, the benefit of treatment for HWA for protecting the “naturalness” of the wildernesses must be weighed against the loss of “wildness” from the human intrusion of the treatments. This proposal to treat or not treat in wilderness will be made in the context of the Environmental

Assessment.

Consideration of the Minimum Tool Needed for Treatment of Hemlock Woolly Adelgid in Wilderness

If a proposal is made to treat for HWA in the EA, then the treatment or combination of treatments (minimum tool) with the least impact on wilderness will be chosen in the proposal. Following are the treatment options presently available for HWA.

Treatment Options

There are several options for the control of HWA through treatment

including insecticidal soap, biological controls, and chemical treatments.

Soap Applications

Soap spraying is the application of insecticidal soap to the entire tree. It requires mechanical equipment and motorized transport of large special spraying equipment. The soap is then sprayed, soaking trees up to 150-feet tall. This is not a realistic option for wilderness due to the conflicts with mechanized/motorized equipment and the difficulty of wilderness terrain. The soap mixture is only effective in killing the HWA on the tree at that moment.

Biological and chemical applications are more effective in remote settings. These options are discussed below.

Biological Controls

Several types of beetles have been found to be predators of HWA, although the beetles are nonnative. Research is on-going for biological controls. Beetles are being raised by several universities for HWA control, but the production of beetles is limited. The production level is expected to increase in the next few years. The types of beetles being raised have been found to eat only HWA or other types of adelgid. If no HWA or other adelgid is present, these types of

beetles will cease to exist in that location. Once introduced in the landscape, there are still some questions regarding how quickly they can control the HWA infestations.

Chemical Treatments

Two general types of chemical treatments using imidacloprid are effective for HWA control. Tree injection is recommended for trees on stream banks to prevent any possible leaching of chemical into the soil and being transmitted in detrimental concentrations to the stream. Ground injection of imidacloprid is effective in being absorbed in hemlock roots and small groups of hemlocks away from the edge of streams can be treated in this way. The effects are documented in the EA.

Answer to Question (2)

(2) If treatment for HWA is necessary, which type(s) and amount of treatment will have the least impact to the Wilderness resource while accomplishing the purpose of the action?

The answer to this question constitutes the selection of the “minimum tool” for treatment in wilderness. The selected proposal will include the appropriate minimum tool for wilderness. The following discussion summarizes the advantages and disadvantages outlined in the previous

section:

Treatment using a soap mixture is virtually impossible unless trees are directly adjacent to a road that allows access of large equipment. Biological controls are the most promising on a large scale although the production of beetles will need to increase and the overall effectiveness is being monitored. Chemical treatments using imidacloprid offer the surest method of treatment

at a smaller scale. It is impractical to treat more than certain selected hemlock stands in this manner because of time and expense.

Biological control appears to be the most subtle and potentially effective means of treatment of HWA at a large scale. While biological control will be emphasized in wilderness, it may be necessary to assure a minimum level of protection of genetic distribution of hemlocks through chemical treatment in several areas to fully accomplish the purpose of the proposed action.

