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1.  INTRODUCTION  

 

1.1 Purpose of the Proposed Action 

The purpose of this initiative is to preserve hemlock forests by minimizing the impact of 

hemlock woolly adelgid (HWA) in Great Smoky Mountains National Park.  HWA is a non-

native insect pest that is quickly decimating hemlocks in the eastern United States.  Since the 

1980s HWA has spread north from Virginia to Maine and as far south as northern Georgia 

(USDA Forest Service 2004).  HWA is steadily spreading into the oldest and largest hemlock 

forests of the Southern Appalachians, threatening a unique forest ecosystem and the aquatic 

communities it shelters.  HWA was discovered in Great Smoky Mountains National Park 

(GRSM) in 2002. Infestation densities indicate HWA may have been in the park since 2000.  

Light infestations are difficult to detect. Infestations were found in several areas of western 

North Carolina in 2001, including the Nantahala National Forest.  Figure 1 shows the 

progression of HWA in the eastern U.S. 

 

Figure 1.  Progression of HWA in eastern North America. Courtesy USDA Forest Service 

The National Park Service is proposing to treat selected hemlock forests in GRSM to suppress 

HWA infestations and reduce hemlock mortality.  In May 2002, the park superintendent 

approved use of insecticidal soap, horticultural oils, systemic insecticides, and the experimental 

release of predatory beetles as a Categorical Exclusion based on the recommendation of the 

parkôs Compliance Management Board.  The Compliance Management Board determined that 

managers could proceed with these experimental control strategies based on requirements set 

forth by the Department of Interior and the Council on Environmental Quality.  Since then, 
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HWA populations have become much more widespread and pose an imminent threat to park 

resources.  In response, the park is proposing to expand treatment efforts.  The proposed 

treatments include the use of insecticidal soap, horticultural oil, systemic insecticides, and 

biological control agents including several species of predatory beetles.  This document outlines 

proposed alternatives that will best protect and preserve hemlock communities in GRSM.  

 

The National Park Service is committed to protecting hemlock forests in GRSM, but park  

managers realize that some mortality is likely to occur due to the remoteness of many hemlock 

resources, the difficulty of treating thousands of individual trees throughout the park, and the 

probability of re-infestation from sources outside park boundaries.  Managers have prioritized 

attainable goals for best preserving intact hemlock communities throughout the park.  

 

The purpose of this document is to review the potential environmental impacts of the proposed 

action and alternatives to this action as required by the National Environmental Policy Act 

(NEPA).  This document also provides information necessary to determine if the need exists to 

develop an environmental impact statement.  We are requesting comments from the general 

public and interested agencies concerning the alternatives presented in this document so that the 

most appropriate course of action can be selected. 

 

The following specific goals guide the proposed action alternative in this document 

for consideration: 

 

1. Minimize losses in hemlock old-growth forests  

 

Over 700 acres of old growth hemlock have 

been mapped and field checked in GRSM (Yost 

et al. 1994). Delineated stands include areas 

with little or no apparent human disturbance.  

The average age of hemlocks in old-growth 

stands sampled in the study was 213 years 

(dating to 1781), with the maximum age 

sampled at 435 years (dating to 1559).   Many 

of these stands are in excess of 400 years old 

and have high ecological significance. Old-

growth forests of the park have become 

increasingly important in recent years as 

harbors of biodiversity, as preferred habitat of 

neotropical bird species (Farnsworth and 

Simons 1999), for research of forest dynamics 

(Whittaker 1956, Busing and White 1991), and 

for recreation and aesthetics. Unfortunately, 

older trees are not as vigorous as younger trees, 

making them more easily affected by HWA.  In 

addition, many old growth hemlock forests are 

in remote areas far from trails and roads. 
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2.  Protect trees in high-use developed areas 

 

Landscape setting trees are highly valued by the visiting public in campgrounds and 

picnic areas. If hemlocks are left untreated, decline and mortality are likely to increase 

creating public safety hazards as well as impacting aesthetics.  Hemlocks provide a year- 

round buffer between campsites, picnic sites, and along roadways.  The presence of dying 

trees along busy roadways and in developed areas increases the risk of injuries, vehicle 

damage, and facility damage due to falling trees.  Hazardous trees are expensive and 

time-consuming to remove, and many hemlocks in developed sites are very large.  Some 

area and facility closures may be necessary to insure public safety until the removal of 

hazardous trees can be completed.        

 

3. Minimize losses in hemlock-dominated forests 

 

The park contains over 18,000 acres of hemlock-dominated forests in a variety of 

habitats.  Hemlock-dominated communities were delineated using photogrammetric and 

GIS techniques (Welch et al.  2002). Forests are considered hemlock-dominated when 

hemlocks represent 50% or more of total species composition.  If hemlock forests are 

significantly reduced or eliminated in the park, there would likely be a cascade of 

associated environmental consequences involving species found within these hemlock 

communities.   

 

Hemlocks provide numerous benefits including nesting bird habitat, moderation of 

stream temperatures, and unique habitat for numerous plant and animal species. During 

the winter, hemlocks offer cover for a variety of wildlife including grouse, turkey, and 

deer.  During the summer, hemlocks provide consistent shade and cooling for a variety of 

species (Evans 2002, Snyder et al. 2002).  At a study site at Delaware Water Gap 

(DEWA), researchers found that summer temperatures in a stream gradually decreased 3
o
 

to 4
o
 C as the stream passed through a hemlock ravine (Evans et al. 1996).  No other 

evergreen in the park can fill the critical ecological role of hemlocks in the forest. 

Hemlocks can also represent an important component of identified cultural landscapes 

which would be impacted with the loss of hemlocks. 

 

1.2 Need for the Proposed Action 

 

GRSM is mandated to protect the natural resources in the park.  The ñfundamental purposeò of 

the national park system, established by the Organic Act (1916) and reaffirmed by the General 

Authorities Act, begins with a mandate to conserve park resources and values, provide for the 

enjoyment of these resources and values by the people, and leave them unimpaired for future 

generations.  As stated in NPS Management Policies (USDI NPS 2001), ñthe NPS will strive to 

understand, maintain, restore, and protect the inherent integrity of the natural resources, 

processes, systems, and values of the parks.ò  The purpose for which GRSM was established 

includes the preservation and perpetuation of the natural resources of the park in an undisturbed 

natural condition.  NPS Management Policies (2001) state that management of exotic 

(nonnative) species, up to and including eradication; will be undertaken whenever such species 

threatens park resources or public health and when control is prudent and feasible.    
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1.2.1 Hemlock Woolly Adelgid Biology and the Decline of Eastern Hemlock Forests 

 

Hemlock woolly adelgid (Adelges tsugae Annand) belongs to the Order: Homoptera 

Family: Adelgidae.  HWA was first reported in North America in Oregon on western 

hemlock (T. heterophylla) in 1924.  The non-native insect was likely introduced from 

Asia on nursery stock of hemlocks (McClure and Cheah 1999).  HWA has been known in 

the eastern U.S. since its discovery in Richmond, VA in 1951 and has spread throughout 

much of the native range of the eastern hemlock infesting approximately 25% of the 1.3 

million hectares of hemlock forests in the eastern United States (Zilahi-Balogh et al. 

2002).  Periodic HWA observations were reported in several Mid-Atlantic States in the 

1960s and 1970s, but it was not until the 1980s that HWA populations began to surge and 

spread northward to New England at an alarming rate. Unfortunately, by the late 1980s to 

early 1990s, HWA infestations were reported as the cause of extensive hemlock decline 

and tree mortality in forests throughout the eastern U.S. (McClure 2001).  HWA is 

known to feed on North American native hemlocks (eastern, Carolina, western, and 

mountain) as well as hemlock species native to Asia, though it is a relatively minor pest 

on these species.   

 

Unfortunately, eastern and Carolina hemlocks are very vulnerable to the damage caused 

by adelgids as they feed on the trees.  HWA feed at the base of hemlock needles inserting 

their piercing-sucking mouthparts and removing the nutrients stored in the plant tissues.  

 

Hemlock woolly adelgids feed on the needles of all sizes of 

hemlocks from one-year seedlings to 500-year-old, 170 feet 

tall giants. This feeding action reduces nutrient movement 

within the tree and eventually needle death occurs.  Trees 

begin to yellow, prematurely lose needles, and stop 

producing new growth.  Tree death can occur within three 

to five years after infestation (Bonneau et al. 1999).  Trees 

not killed outright by HWA are susceptible to secondary 

insect pests such as oval, elongate, and circular hemlock 

scales; hemlock borers; spider mites; and root pathogens 

such as Armillaria spp. fungi. Secondary invasion by these 

pests often results in tree death. All sizes of hemlock can be 

infested by HWA.  

 

The HWA life cycle is complex producing two asexual generations and one sexual 

generation each year (McClure 1987).  The sexual generation requires an alternate plant 

host (spruce species) to complete its life cycle.  No spruce species in the eastern United 

States, native or non-native, have been shown to support this winged generation of HWA 

(McClure and Cheah 1999).   When the winged nymphs (sexuparae) mature and disperse 

to find suitable spruce trees, they presumably die which can result in significant mortality 

depending on how many winged nymphs were produced.  
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In the southeast, white cottony masses 

(ovisacs) containing adult HWA appear in 

October which is followed by egg 

production in February.  Each adult can lay 

up to 300 eggs if high quality food is 

available.  The next life stage after the egg 

stage is known as the crawler stage. 

Crawlers can disperse by crawling short 

distances, but are more readily transported 

by birds, mammals, humans or wind 

(McClure 1990).  The winged form (sexuparae) hatches in spring and searches for the 

alternate host (spruce).  All life stages of HWA have been documented being dispersed 

by wind up to 300 m downwind from an infested stand (McClure 1990).  HWA are heat 

intolerant and enter a resting phase (aestivation) from June through September.   See the 

following illustrated life cycle diagram. 

 

 
 

Figure 2.  Life cycle of Hemlock Woolly Adelgid (McClure et al. 2001). 

   

HWA mortality of 60%-80% can occur in the egg and first instar (crawler) life stages, but 

reproduction rates are high enough to ensure species survival (USDA Forest Service 

2001).  HWA survive the cold temperatures in their home range of the mountainous 

regions of China and Japan. Significant cold mortality has been observed in the 

northeastern U.S., but with two generations per year HWA populations rebound quickly.  

Researchers have found that between 60-70% of adelgids suffer mortality from cold 

temperatures in the northeastern United States during a normal winter (McClure and 

Cheah 1999, Skinner et al. 2003).  Unfortunately, temperatures common in the park at 

lower elevations are not low enough to cause cold-induced mortality.  However, HWA do 
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begin to lose their tolerance for cold as the season progresses and late cold spells can 

induce significant mortality (Skinner et al. 2003).  Some researchers suggest that heavy 

rainfall can limit the spread of HWA by dislodging them and knocking them to the 

ground where they are vulnerable to many ground predators (Skinner et al. 2003). 

 

HWA surveys in 2004 identified infestations in all major watersheds in GRSM.  In other 

locations infested with HWA, populations of eastern hemlock and the geographically 

restricted Carolina hemlock have suffered immensely.  Foresters warn of a potential 

disaster comparable to the chestnut blight, which radically changed the composition of 

southern forests.  Impacts in Virginia, New Jersey and Connecticut have been severe, 

with hemlock mortality ranging from 42 to 90 percent among stands.  Shenandoah 

National Park has lost approximately 80% of its hemlock resources in some locations.  

Recent reports from Delaware Water Gap National Recreation Area (DEWA) indicate 

that indicate that about 20% of hemlocks in the park are dead, 60% are at various stages 

of decline, and about 20% are healthy (Lynch 2005).  The New Jersey Division of 

Forestry has reported only two remaining hemlock stands that have not been heavily 

impacted by HWA (USDI NPS 2000).   

 

Initial outbreaks of exotic species tend to be non-sustainable over time. The action of 

HWA feeding causes a decline in tree health, which in turn causes a drop in HWA 

densities. After initial outbreak and subsequent population crash, some trees may sustain 

populations at lower densities. The HWA will never die out and the infested trees will 

never regain full vigor as they were before initial infestation.  HWA, like many exotic 

forest pests, has no native predators or parasites capable of bringing populations down to 

non-damaging levels. 

 

1.2.2 Ecology 

 

In 2001, researchers found hemlock to be the second most common tree species in the 

park likely due to its persistence in the understory, midstory, and canopy of several forest 

types at all but the highest elevations (Shriner 2001).  The park supports nearly 700 acres 

of old growth hemlock, considered the greatest concentration of old growth hemlock in 

the east.  Individual trees 300-600 years old and nearly 170 feet tall are found in old 

growth stands throughout the park (Yost et al. 1994).  The park contains several 

individual trees that hold current records in tree height.  The fourth tallest eastern 

hemlock in the world was found in the parkôs Cataloochee area, while several other trees 

are within a foot of becoming world records.  In addition, GRSM contains several unique 

stands with that are renowned for their age (600+ years), size (greater than 160 feet in 

height) and structure (W. Blozan, email communication, April 18, 2005).   

 

Hemlock-dominated forests are most common in riparian areas, coves, and along 

escarpments in the southern Appalachians, especially north-and east-facing slopes.  In 

addition to the 18,000 acres of hemlock-dominated forests, researchers have documented 

87,473 acres of GRSM forests having a significant hemlock component (Welch et al. 

2002).   
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Figure 3.  Forested Acres with Hemlock in GRSM (Welch et al. 2002). 

 

The conditions in hemlock-dominated stands are so different from those in cove forests 

that Whittaker (1956), in his classic study of vegetation in GRSM, describes them as 

appearing to be ñalmost unrelated.ò  Hemlocks are long-lived and extremely shade 

tolerant.  Some healthy, suppressed hemlocks have been documented to be over 350 

years old (Hough 1960).  Hemlock is the only shade tolerant evergreen species in the 

park.  There are no other native evergreens that can fill the ecological role of hemlock.   

 

A variety of birds, mammals, invertebrates, and plants are associated with hemlock and 

hemlock-dominated communities.  Hemlockôs dense canopy provides food, shelter, and 

breeding sites across the seasons.  Shriner (2001) found that 16 of 30 species of breeding 

birds were significantly correlated with hemlock.  These 16 species included the dark-

eyed junco (Junco hyemalis), black-throated blue warbler (Dendroica caerulescens), 

wood thrush (Hylocichla mustelina), and Canada warbler (Wilsonia canadensis).  

Specifically, Farnsworth and Simons (1999) reported that 84% of wood thrush nests in 

GRSM were in small hemlocks.  Kellor (2004) found that Acadian flycatchers 

(Empidonax virescens), blue-headed vireos (Vireo solitarius), black-throated blue 

warblers (Dendroica caerulescens), and black-throated green warblers (Dendroica 

virens) were all positively associated with hemlock forests in GRSM.  In New Jersey and 

Massachusetts, researchers found population declines for black-throated green warblers, 



 8 

Acadian flycatcher, blue-headed vireo, and the hermit thrush due to hemlock mortality 

(Benzinger 1994, Tingley et al. 2002).   

 

A variety of techniques were used to sample terrestrial insects from GRSM hemlock 

forests during the late 1990s (Johnson et al. 1999). Arthropod diversity was compared in 

two old growth stands (27 arthropod families) and two second growth stands (63 

families).  A subsequent study recorded 281 species of insects from eastern hemlocks 

(Buck et al. 2003, Buck 2003).  In an arthropod diversity study using pitfall traps in two 

hemlock ravines at DEWA, beetles represented the largest group of terrestrial arthropods 

associated with hemlock stands, followed by ants and harvestmen.  Spiders are found in 

larger numbers on hemlocks and other conifers than on hardwoods.  The hemlock angle, 

Semiothisa fissinotata is an obligate moth species found only with eastern and Carolina 

hemlock.  Additional invertebrate pests of hemlock include two scale insects (elongate 

and hemlock scale), several mites, needle miners, the hemlock borer, and the hemlock 

looper.  Unfortunately, the exotic elongate scale, Fiorinia externa, denotes another 

significant threat to eastern hemlocks and was discovered in the park on hemlocks as part 

of an invertebrate inventory (Buck 2003).  Scale populations spread much quicker on 

stressed trees.   

 

Several species in the aquatic community are also likely to be impacted by hemlock 

declines.  Hemlock has been shown to moderate stream temperatures summer and winter 

thereby easing heat and cold stress on aquatic organisms.   Brook trout are found more 

commonly in streams associated with hemlock ecosystems because of the shaded cooling 

effect of the hemlock canopy (Ross et al. 2003).   Increased water temperatures, as a 

result of the loss of hemlocks, may increase populations of such non-native species as 

brown trout and rainbow trout (Evans et al. 1996).   Cool waters created by the shade of 

hemlocks also provide critical habitat for stoneflies, mayflies, caddisflies, and some 

salamanders (Walasewicz 1995).  In a comparison between invertebrate communities in a 

hardwood drainage and a hemlock drainage, invertebrates were more diverse in the 

hemlock drainage with several species exhibiting a strong association with hemlock 

streams and three species showing an exclusive association with hemlock streams 

(Snyder et al. 2002). 

 

Many plants are commonly associated with hemlocks throughout their distribution.  

Several species, including rattlesnake plantains (Goodyeara sp.), Canada mayflower 

(Maianthemum canadense), and wood sorrels (Oxalis sp.), exhibit close associations with 

hemlock forests (McClure et al. 1996).  Shifts in herbaceous species composition are 

likely to occur as hemlocks decline.  Maples, birches, and oaks have begun to dominate 

former hemlock stands in other eastern forests following hemlock mortality (Kizlinski et 

al. 2002, Orwig and Foster 1998).  Unfortunately, sites disturbed by loss of the overstory 

are vulnerable to exotic plant invasions. Non-native plants such as tree of heaven and 

garlic mustard have invaded forested areas disturbed by gypsy moth-induced oak 

mortality at Shenandoah National Park (SHEN).  Similar invasions are observed in 

HWA-induced mortality areas at SHEN and DEWA and are likely to occur in GRSM.   
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1.2.3 Economics 

 

GRSM is the most visited national park with nearly 10 million visitors per year.  Both 

residents and visitors enjoy recreation in the park, including fishing, camping, hiking, and 

wildlife viewing, in and near hemlock forests.  The parkôs backcountry receives between 

500,000 and 700,000 visits each year and contains approximately 850 miles of trail.  In 

2004, the backcountry  

 

 
 

received 65,989 camper nights (one person staying one night).  The parkôs 10 front 

country campgrounds received 276,468 camper nights in 2004.  High tree mortality in 

these areas will likely reduce the quality of recreational experiences, therefore reducing 

recreational use and the associated economic benefits of recreation.  

 

As mentioned previously, loss of hemlocks could adversely impact trout populations as a 

result of higher temperatures in streams (Evans 2002).  Hemlock forests help maintain 

cool temperatures at the headwaters of streams that support trout populations. In addition, 

nitrate deposition has increased in areas where there has been a rapid loss of hemlock 

further impacting aquatic life.  If trout populations are reduced as a result of hemlock 

losses, trout angling could be adversely impacted by the loss of hemlocks causing an 

economic impact to the communities surrounding GRSM. 

 

1.2.4 Aesthetics   

 

Hemlocks in developed areas (campgrounds, picnic areas, visitor centers) are highly 

valued by visitors for aesthetics, screening, and shade.  Dead trees in these areas would 

alter visitor perception and enjoyment of the sites.  Roadside overlooks are an important 

part of the visitor experience in the park.  Visitor experiences will be impacted if many 

dead hemlocks are visible from these overlooks.   
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Hemlocks are aesthetically important for park visitors throughout the year, but 

particularly in the summer for those who enjoy the cool shade a hemlock canopy 

provides.  Several GRSM trails, including Trillium Gap, Maddron Bald, Boogerman, 

Gregory Ridge and Caldwell Fork, traverse stands of large old hemlock. These trails 

provide visitor experiences that are unique in the park.   

 

1.2.5 Fuel loading  

 

Additional fuel loading will occur in these areas of hemlock mortality, making fires more 

likely and changing fire behavior. Dangerous, unpredictable fires may result from the fuel 

ladders formed by dead under- and mid-story hemlock.  

 

1.2.6 Safety  

 

Standing dead and dying trees pose an unacceptable hazard tree threat in developed areas. 

Popular recreation areas of DEWA have been closed due to the high number of dead 

hemlocks and the public safety threat the dead trees pose. Many of GRSMôs public use 

areas contain mature and young hemlock. Closing such areas would be an unpopular, but 

could be a necessary choice to protect public safety.  Removal of these large hazardous 

trees would be expensive. 

 

1.3 Related Environmental Documents 

 

This Environmental Assessment is written under the authority of NPS policies, GRSM policies, 

state authorities, and federal authorities. The following list details those policies and authorities: 

 

1.3.1 NPS Policies 

 

ü The primary responsibility of the National Park Service is established through the 

National Park Service Organic Act of 1916 and reaffirmed by the General Authorities 
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Act, as amended in 1978.  The key management-related decision in the Organic Act 

states that the fundamental purpose of the national parks is ñto conserve the scenery and 

the natural and historic objects and the wild life therein and to provide for the enjoyment 

of the same in such manner and by such means as will leave them unimpaired for the 

enjoyment of future generations.ò   

 

ü NPS-77, Natural Resources Management Guidelines:   

Integrated Pest Management:  The purpose of this section is to ñprovide managers with 

an overview of the integrated pest management (IPM) concept, of NPS and departmental 

policies concerning the use of pesticides, of the various laws and regulations which 

directly or indirectly affect the use of pesticides, and with directions for applying for 

approval to use pesticides.ò  IPM combines compatible techniques to maintain pest 

damage below an unacceptable injury level while ensuring protection from threats to 

public health and safety and to the natural environment.  Control measures for HWA in 

GRSM should include IPM strategies such as: 

- monitoring the status of pest populations in order to determine the level at which 

unacceptable damage is occurring and the threshold where management action must 

be applied; 

- evaluation of the efficacy and environmental effects of treatment actions;  

- resource education through public programs for both children and adults regarding 

HWA and its consequences; 

 

Exotic Species Management:  This section offers guidelines and recommendations 

concerning exotic species management.  For the management of already established 

populations of exotic species, this document sets forth guidelines for species evaluation, 

developing an information base, monitoring, initiation of management action, need for 

long-term commitment, and management strategies. 

 

ü NPS Management Policies (USDI NPS 2001) is the basic service-wide policy document 

on the National Park Service.  This document is the highest of three levels of the NPS 

Directives System.  This system is designed to provide management with clear and 

current information on NPS policy and required/recommended actions.  The following 

are relevant sections from the NPS Management Policies. 

 

4.4.4 Management of exotic species:  ñExotic species will not be allowed to displace 

native species if displacement can be prevented.ò GRSM will use integrated pest 

management techniques to manage HWA.   

 

4.4.4.1 Introduction or Maintenance of Exotic Species: In rare instances the 

introduction and maintenance of exotic species may be permitted.  If the 

introduction is to meet ñspecific, identified management needs when all feasible 

and prudent measures to minimize the risk of harm have been taken, and it is used 

to control another, already established exotic species.ò  In the last decade, 

biological control for HWA using introduced predators has been tested in both 

laboratory and field settings.  Control results are in the early stages, and long-term 

control effectiveness will take time to evaluate.   
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4.4.4.2 Removal of Exotic Species Already Present:  All exotic plant and animal 

species not targeted for a specific park purpose are to be managed for eradication 

if it is feasible and the exotic species meets certain criteria.  Examples of these 

criteria are the interference with ñnatural processes and the perpetuation of natural 

features, native species, or natural habitats; disruption of the genetic integrity of 

native species;ò or creation of a public safety hazard.  Programs designed to 

control nonnative species should not cause significant damage to native species, 

natural communities, ecological processes, cultural resources and human health 

and safety.   

 

        4.4.5 Pest Management 

 

4.4.5.2 Integrated Pest Management (IPM) Program: The Park Service and all 

park units must use an IPM approach, under which all pesticide use must be 

reported annually, to manage pest issues. 

 

4.4.5.3 Pesticide Use:  The decision to use a pesticide in a management strategy 

must be made by an IPM specialist and determined to be necessary, and no other 

available option is acceptable or feasible. 

 

4.4.5.5 Pesticide Purchase and Storage: All pesticide purchases must be approved 

and expected to be used within one year from the date of purchase. Storage must 

comply with all federal and state requirements. 

 

ü NPS Directorôs Order 12 - Conservation Planning and Environmental Impact Analysis, 

and Decision-Making, 2001.  The purpose of this order is to establish the policy and 

procedures that the NPS will use to comply with the National Environmental Policy Act 

of 1969 (NEPA).  These procedures will include open evaluation, impact assessment, 

alternative approaches, peer review, and the use of an interdisciplinary approach.  Under 

this authority, GRSM is given the guidelines to follow in developing management goals 

that ensure NEPA compliance. 

 

1.3.2 GRSM Policies 

 

ü GRSM general management plan (1982) states that the purpose for the establishment of 

the park was ñfor the benefit and enjoyment of the people,ò as stated in the Congressional 

act of 1926 that established the Great Smoky Mountains National Park.  The general 

management plan establishes broad strategies for management and divides the parkôs 

lands into management zones.  The majority of the parkôs land falls within the ñnaturalò 

category, and as such, ñmanagement practices will be undertaken to restore and/or 

continue the parkôs environment in the condition that would have prevailed without 

interference by nonnative plants and animals and by modern technological man.ò  As 

evident in national park units located in the northeast and mid Atlantic, HWA (a non-

native insect) has caused widespread effects ranging from crown thinning to extensive 

mortality.  In areas that have been classified as proposed wilderness, management 
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practices are to be of ñtransient nature and non-motorized except in extreme emergencies 

involving human safety or critical resource protection needs.ò  As stated in the parkôs 

IPM plan for HWA, biocontrol will be the best possible option for control in these 

backcountry areas. 

 

1.3.3 Federal Authorities 

 

ü Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) of 1947 (7 USC 136) as 

amended.  This act requires that all pesticides be registered, and that pesticides be used in 

accordance with the registration.  The act restricts the use of certain pesticides.  Some 

pesticides are regulated as toxic pollutants under the Clean Water Act and the Safe 

Drinking Water Act.  All pesticides used in the control of HWA are registered with the 

EPA, and all label uses are followed.   

 

ü National Environmental Policy Act of 1969 (P.L. 91-190; 42 USC 4321, et. seq.).  NEPA 

is the basic national charter for environmental protection.  It contains a provision to 

ensure that federal agencies act according to the letter and spirit of the law.  This act 

declares that it is the policy of the federal government to ñpreserve important historic, 

cultural and natural aspects of our national heritage.ò  It says that all practicable means 

should be used to improve federal functions so that the nation may ñattain the widest 

range of beneficial uses of the environment without degradation, risk to health or safety, 

or other undesirable and unintended consequencesé.ò  NEPA requires an 

interdisciplinary study of the impacts associated with federal programs. 

 

ü Executive Order 11987 Exotic Organisms, 1977.  This executive order requires federal 

agencies to ñrestrict the introduction of exotic species into the natural ecosystems on 

lands and waters which they own, lease, or hold for purposes of administrationéò and 

ñinto any natural ecosystem of the United States,: and to ñ encourage the States, local 

governments, and private citizens to prevent the introduction of exotic species into 

natural ecosystems of the United Statesò unless the Secretaries of Agriculture and Interior 

ñfind that such introduction or exportation will not have an adverse effect on natural 

ecosystems.ò   

 

ü Executive Order 13112, Invasive Species, dated February 3, 1999, directs each federal 

agency to prevent the introduction of invasive species, to detect and respond rapidly to 

and to control populations of such species in a cost-effective and environmentally sound 

manner, to monitor invasive species populations accurately and reliably, and to provide 

for restoration of native species and habitat conditions in ecosystems that have been 

invaded. 

 

ü Executive Order 13186, Responsibilities of Federal Agencies to Protect Migratory Birds, 

dated January 10, 2001.  This order requires federal agencies to consider impacts to 

neotropical migratory bird species in all management actions.   

  

ü Cooperative Forestry Assistance Act of 1978 (P.L. 95-313).  The purpose of this act is to 

authorize the Secretary of Agriculture to assist in establishing a cooperative federal, state 
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and local forest stewardship program for management of nonfederal forest lands and 

achieving a number of goals for the use and protection of forest lands.  The forest health 

protection portion of this act authorizes the Secretary to protect trees, forests, wood 

products and stored wood on the National Forest System lands and other lands in the U.S. 

from natural and human threats through the use of an integrated pest management 

program.  This enabling act allows for the U.S. Forest Service to provide funding for 

forest insect and disease programs to other federal agencies.  

 

1.3.4 State Authorities 

 

ü Tennessee Plant Pest Act (TN Code annotated 43-6-101 et. seq.)  authorizes the 

Tennessee Commissioner of Agriculture to proclaim rules and regulations that prevent 

the introduction of insect pests, pest plants, or plant diseases into the state, and to 

eradicate and/or suppress and control such pests. 

 

ü Plant Pest Law - Article 36, Chapter 106 General Statutes of North Carolina as amended 

1971 defines plant pest; outlines authority to inspect plant products, levy fines and 

control pests.  Authorization is given to adopt regulations to implement and carry out the 

eradication, suppression and prevention of the spread of plant pests.  Authorization is also 

given to the North Carolina Board of Agriculture to enter into agreements with any 

agency of the United States or any agency from another state for the eradication, 

suppression, control and prevention of the spread of plant pests. 

 

1.4 Decisions to be Made 

 

In providing for the protection of natural, cultural, and recreational resources in Great Smoky 

Mountains National Park, the primary decision to be made is whether to treat hemlocks, either 

with insecticides or biological-control agents, throughout the park in response to the damage 

caused to the trees from hemlock woolly adelgid.   After the alternatives have been fully 

evaluated and the public has had the opportunity to review and provide comments on the 

proposed action, the NPS will issue a decision on how to proceed.   

 

1.5 Public Involvement 

 

In March 2005, scoping letters were distributed to a large mailing list of interested groups, 

including conservation groups, city and county officials, congressional representatives and 

tourism officials surrounding the park, soliciting public input on the park's use of insecticides 

and biological releases of predatory beetles to treat HWA.  The scoping letter described in detail 

the combination of insecticides and biocontrol options that are suggested for hemlock stands.  In 

addition, the letter was posted on the parkôs website. 

 

The park received twelve written comments from the following agencies and organizations: 

 North Carolina Department of Environment and Natural Resources 

 North Carolina Wildlife Resources Commission 

 United States Environmental Protection Agency 

 US Fish and Wildlife Service (Asheville Field Office) 
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 USFS-Forest Health Protection 

 Dept. of Defense Army Corps of Engineers     

 Town of Pittman Center (TN) 

 Town of Maggie Valley (NC) 

 TN Dept. of Environment and Conservation, Div. of Natural Heritage 

 Western North Carolina Alliance 

 USFS National Forests in North Carolina 

 Foothills Land Conservancy 

 

These comments helped shape the following alternatives and evaluate proposed treatments. All 

comments voiced full support of our efforts to combat the spread of HWA.  Some concern was 

raised regarding pesticide use near water, protection of listed threatened and endangered species, 

and careful consideration of biological control agents.  Park managers are hopeful that this EA 

will adequately address these noted concerns as managers are equally committed to assuring that 

park resources are protected.    

 

In addition, educational workshops on hemlock woolly adelgid were conducted by Park staff 

along with county extension agents in the fall of 2004 at Tremont Institute (near Townsend TN), 

Waynesville, NC and Bryson City, NC.  Internal scoping was conducted by the same letter and 

by making a first draft available of all park employees on the parkôs computer network. 

 

1.6 Science Based Management 

 

The HWA threat to eastern hemlocks has been recognized since the early 1990s.  Resource 

managers and researchers from state and federal agencies, universities, and special interest 

groups led by United States Department of Agriculture Forest Service (USFS) specialists got 

together and formed the Hemlock Woolly Adelgid Working Group to develop priorities and 

focus resources.  The first HWA review in October 1995 was an assemblage of presentations of 

known HWA biology, potential controls, impacts, and detection methods. The USFS - Forest 

Health Protection branch is the leading source of knowledge for forest pests. GRSM relies on the 

expertise of USFS specialists for knowledge of HWA and its management. The Hemlock Woolly 

Adelgid Working Group continues to meet to share knowledge and develop united strategies for 

a pest that affects large areas of eastern forests.  

 

1.7 Methodology ï Determination of Impacts 

 

Impacts to resources were determined using a combination of reference materials and 

consultation with park staff, subject matter experts in the Forest Health section of the USDA 

Forest Service, university entomologists, and state agency personnel. The reference materials 

include manufacturer product information, peer-reviewed journal articles, along with federal and 

non-profit agency reports and publications.  

 

1.8 Issues and Impact Topics 

 

1. Insecticide Use on a Park-wide Basis: The use of insecticides, including insecticidal soap, 

insecticidal oil, and systemic insecticides, are considered in relation to effects on the surrounding 
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environment and to the visiting public. Techniques, chemicals, and impacts are evaluated in 

Section 2 and Section 4.   

 

2. Non-Native Biocontrol Agents: Concerns regarding the use of non-native, biocontrol agents 

in Alternatives 4 and 5 are carefully considered to ensure that release insects will not pose a 

future problem for the park or private landowners.  Members of the community in this area are 

familiar with non-native ladybeetles (Harmonia axyridis) in their homes that gather en masse 

and cause a nuisance. The public does not want another ladybug that becomes a nuisance to be 

introduced for control of HWA.  In addition, the park must consider the chance that the 

biocontrol insects would eat adelgids other than HWA, native or not, or other native insects. 

Both of these issues are discussed in Alternatives 4 and 5.  Alternative 3 excludes the use of 

biocontrol insects.  

 

3.  Terrestrial Communities:  Terrestrial communities likely to be impacted by HWA and 

potential treatments are described in Section 3.2.  Community level effects caused by loss of 

hemlock due to HWA are considered in Section 4.2.  

 

4.  Aquatic Communities: Aquatic communities likely to be impacted by HWA and potential 

treatments are described in Section 3.2.  Community level effects caused by loss of hemlock due 

to HWA are considered in Section 4.3  

 

5.  Rare, Threatened and Endangered Species: Four plants and sixteen animals in GRSM are 

listed as federally threatened or endangered which are described in section 3.3.  Impacts of all 

alternatives are considered in Section 4.4 

 

6. Water Quality: NPS Management Policies (2001) require protection of water quality 

consistent with the Clean Water Act of 1972. Loss of hemlock could impact water quality which 

is described in Section 4.3.  Section 2.1.3 describes specific measures to protect aquatic 

resources from insecticides toxic to aquatic invertebrates that may be used throughout the park to 

combat HWA.   

 

7. Visitor Use and Park Operations: Dead hemlocks in heavily visited areas create a public 

safety hazard.  In at least one other NPS unit, Delaware Water Gap National Recreation Area, 

public use areas with dead hemlock had to be closed until the dead trees could be removed. 

Treatment operations could cause temporary closures for public safety. These issues are 

discussed in Sections 3.4 and 4.5. 

 

8. Cultural Resources: GRSM was created through acquisition of private land including 

mountain farm communities. Some of these home sites are still preserved while others have been 

absorbed into the landscape. The park currently identifies 42 historic landscapes and component 

landscapes (See Appendix N).  Artifacts from European settlement and Native American 

habitation are evident in the park. Cultural resources are described in Section 3.5 and impacts to 

cultural resources are discussed in Section 4.6.  

 

Any actions that could potentially affect the cultural resources of the park must be addressed as 

outlined in 36 Code of Federal Regulations (CFR) and in regulations issued by the Advisory 



 17 

Council on Historic Preservation implementing Section 106 of the National Historic Preservation 

Act (NHPA) of 1966.  The NPS, in consultation with the North Carolina and Tennessee State 

Historic Preservation Officers, will review potential impacts to cultural resources.    

 

9)  Exotic Plant Management: Loss of hemlock forest canopy would allow more light to reach 

the forest floor. Exotic plant species can rapidly colonize this newly open area which has 

occurred at other NPS units affected by loss of forest canopy.  Sections 1.2.2 and 4.1.1 discuss 

exotic plant concerns.   

 

10) Fire: The fire suppression that occurred in the 20
th
 century changed the composition of 

GRSM forests. Hemlock survived in areas that would have had naturally ignited fires.  

Significant loss of hemlock resources would increase fuel loads and, during high fire danger 

episodes, increased risk of fire danger. Section 1.2.5 discusses fuel-loading concerns. 

 

1.9 Impact Topics Considered and Dismissed 

 

1)  Future Insect and Disease Infestations:  New forest pests are arriving in North America 

with increasing frequency. Gypsy moth has been expected to arrive in GRSM for more than a 

decade. In Shenandoah NP heavy gypsy moth defoliation of oak trees may have contributed to 

the severity of the HWA infestation due to the nitrogen fertilization effect of gypsy moth 

droppings. HWA thrive in high nitrogen environments.  

 

The arrival of gypsy moth in GRSM has been delayed by environmental factors and suppression 

programs and it may not be the same threat in GRSM as it was in the northeastern states. Other 

forest pests are expected to arrive in the future. Their arrival is neither guaranteed nor dismissed, 

but their impact on HWA management in GRSM is not considered here due to the unknown 

impact of these pests as they relate to HWA.  

 

2)  Air Quality:  The impact of any of the listed alternatives is not expected to have an impact 

on the parkôs air quality.  Loss of hemlock under the no-treatment alternative would reduce the 

amount of carbon fixing by hemlock, but replacement vegetation would soak up this deficit.  

 

3)  Environmental Justice:  Executive Order 12898, Federal Actions to Address Environmental 

Justice in Minority and Low-Income Populations, mandates all federal agencies to determine if a 

proposed federal action would have an adverse or disproportionate impact on minority and /or 

low income populations. The proposed project is within the boundary of GRSM where minority 

or low-income populations do not exist. Visiting members of this demographic group would not 

be affected any differently than the rest of the visiting public therefore no impact to these 

demographic groups exists under this project.  

 

4)  Geologic Resources:  This project does not involve disturbance of geologic resources in any 

of the alternatives. Extensive loss of hemlock on steep slopes could temporarily contribute to an 

increase in localized landslides, however, these landslides already occur in the park on slopes 

with unstable geology whether they are vegetated or not.  Replacement vegetation would likely 

colonize dead hemlock areas by the next growing season which would reduce landslide risk.  
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2. ALTERNATIVES   

  

This section outlines details of each proposed alternative. The National Park Service has 

considered four alternatives to manage HWA infestations.  The alternatives were developed 

based on currently available management techniques.  Specific areas to be treated are not 

detailed in the alternatives. 

 

 

 

2.1 Alternatives Under Consideration 

 

2.1.1 ALTERNATIVE  1: No Treatment 

 

GRSM would apply no treatments to prevent the spread of HWA throughout the park.  

HWA populations would be allowed to increase and decrease naturally without 

intervention.  In addition, current chemical and biological treatments would be 

discontinued.  Because HWA has a high reproductive capacity and has demonstrated the 

ability to rapidly spread in recent years, it is expected that HWA populations would 

continue to increase throughout the currently infested area and accelerate their spread to 

currently non-infested areas.  Significant losses of hemlock in all associated forest types 

would be expected with this alternative and HWA populations in the park could affect 

hemlocks outside the boundary. Population densities would likely fluctuate periodically 

depending on the severity of winters and quality of hemlock foliage available for HWA 

reproduction.  However, HWA populations can rebound quickly - even after severe 

winters.   

 

2.1.2 ALTERNATIVE  2:  No Action 

 

Under this alternative GRSM would continue to treat at the current level. Chemical 

treatments would be used primarily along roadways, developed areas, and backcountry 

campsites as part of a hazard tree management plan. The biological controls would be 

released when available.  Because it may take up to ten years for the biocontrols to 

become established and control HWA populations, those forest stands infested early on 

are expected to have high mortality without chemical intervention. 

 

In 2005, GRSM biologists followed hemlock monitoring protocols established at 

Delaware Water Gap National Recreation Area. This long term monitoring in GRSM will 

be analyzed to determine effectiveness of biological, chemical, and no control.  

 

2.1.3 ALTERNATIVE 3: Chemical Control Only 

 

GRSM resource managers will use integrated pest management (IPM) techniques to 

manage HWA.  The IPM process requires decisions to be based on knowledge of pest 

biology, the environment, unacceptable levels of pest damage, and available control 

technology that poses the least possible risk to people, resources, and the environment.  

NPS policy establishes IPM as the preferred method for managing pests in parks and 
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monuments.  The development of this program is based on, and directed by, various 

policies, laws, regulations, executive orders, and a presidential memorandum.   

 

Other NPS units have treated HWA using chemical controls and biocontrol insects. 

Delaware Water Gap National Recreation Area (DEWA) in Pennsylvania and 

Shenandoah National Park (SHEN) in Virginia have had HWA since the 1990s. DEWA 

has treated a total 125 trees with horticultural oil and 36 trees with imidacloprid. In 2004, 

SHEN treated 68 acres with insecticidal soap and 18 acres with imidacloprid via stem 

injection. In 2004, the Blue Ridge Parkway (BLRI) in Virginia and North Carolina 

treated 828 trees in a landscape setting with insecticidal soap and imidacloprid.  

 

GRSM would use insecticidal soap, horticultural oils, and systemic insecticides to control 

HWA.   See Appendices A through L for label information and material safety data 

sheets for chemicals currently approved for use in GRSM to control HWA.  The 

pesticides proposed for chemical control of HWA in GRSM are the same that have been 

used by states, national forests and other national parks that are managing HWA. 

Insecticidal soap and oils have been used for aphid and adelgid control since the 1980s 

and their effects on non-target insects and vegetation are well understood.   

 

GRSM technicians would chemically treat infested roadside and developed area 

hemlocks using insecticidal soap and horticultural oil sprayed from truck-mounted spray 

units. High-pressure sprayers greatly increase the ability to reach the upper branches of 

each tree. Technicians can adequately spray up to 80 feet into the canopy of roadside 

trees using these sprayers.  

 

 
 


















































































