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purpose and need for proposal

Fort Necessity National Battlefield (FONE) was established in 1931 (46 Stat. 1522) to commemorate the Battle of Fort Necessity on July 3, 1754.  The original legislative record shows that the intent was to commemorate the early events that helped shape George Washington's character and abilities as a military leader, as well as to preserve the setting of the opening engagement of the French and Indian War.  On May 24, 1754, Lt. Colonel George Washington selected the Great Meadows as the site of an encampment for soldiers of his Virginia Regiment who were in the vicinity of the Great Meadows to improve the existing Nemacolin Trail to Redstone Creek on the Monongahela River.  The Great Meadows was selected for two primary reasons: 1. it provided available pasture for the regiment's cattle and horses, and 2. it contained two small streams, Great Meadow Run and Indian Run, which provided a source of fresh water and, inferred from Washington's writings, natural entrenchments for his troops (Resnick 1994; Cleland 1955; Harrington 1957). On July 3, 1754 the proximity of large trees to the fort was an important aspect of the battle at the Great Meadows.  Therefore, restoration of the forest/meadow border and the reforestation of the hillsides are the highest priority for historical interpretation.
The Great Meadows Cultural Landscape Report (CLR 1998) documents both scientific research and historical writings that describe the terrain of the Great Meadows in 1754 as both wetland and dry grassland surrounded by eastern hardwood forests.  It has been the intention of the National Park Service (NPS) to re-establish the forest surrounding the Great Meadows and to restore the meadow vegetation to approximate the historic wilderness scene of 1754 since planning for development of FONE as a national park began.  The 1939 Master Plan, the 1964 Master Plan, the 1964 Management Prospectus, the ca. 1976 draft Master Plan, the 1988 Statement for Management, the 1991 General Management Plan, and finally the 1998 Cultural Landscape Report all point to the following management objectives:

· To tell the stories of the French and Indian War and how that war relates to American and world history; explain George Washington's activities in the wilderness of western Pennsylvania, and the subsequent impacts on his life and career.

· To manage the cultural landscape in and around the Great Meadows to evoke the 1754 frontier setting and to set the stage for visitor interpretation.

It is obvious from the preceding documents that resource management would focus on historic resources, with natural resources playing an integral part.  Rehabilitating the historic scene would mean striving for a new environmental whole that would unify natural resources, historic resources, and visitor use in a manner that would assure minimum internal conflict and maximum visitor experience.

The range of alternatives expressed in Chapter 8: Appropriate Treatment Methods and Techniques in the 1998 CLR and the treatment methods outlined in the draft plan, Implementation Options For The Various Components Of The Great Meadows Cultural Landscape Rehabilitation (GMCLR) Project, Fort Necessity National Battlefield (Ranson 2001), focus on treating four main physical areas of the Great Meadows:

· Restoration/enhancement of natural stream hydrology and historic wetlands

· Restoration of historic dry meadow vegetation

· Restoration of the historic forest/meadow border and the forested hillsides

· Restoration of the historic fort site

However, research is still needed in regards to the restoration and enhancement of natural stream and wetlands hydrology.  Currently the fort site is managed as a memorial surrounded by mowed turf.  Therefore this Environmental Assessment will deal strictly with the restoration of the historic forest/meadow border and the forested hillsides.  Because of close association with natural stream and wetland hydrology, the restoration of the dry meadow and historic fort site will not be dealt with at this time in terms of planting native species.  Exotic plant species in these areas will, however, be removed along with those impacting the forest/meadow border and hillside plantings areas (Figure 1).
background

Numerous research projects have been undertaken in the past to determine the location and species composition of the forest/meadow border and the forested hillsides.  In 1983, native hardwoods were planted on hillsides above the Fort Site and various treatments applied to examine external effects of deer browsing on regeneration establishment.  In 1987, a one-acre deer exclosure was built to determine the success of tree regeneration when browsing by deer is not a factor.  No new hardwood trees were planted within the exclosure to allow regeneration to occur naturally from seed sources within the forests surrounding the exclosure.  During the summers of 1987 and 1988, a statistical analysis was conducted (Hutter 1988) to compare plant species composition within the exclosure with that of unfenced control plots.  Results of this analysis suggested that forest regeneration did not occur, probably due to the allelopathic interference from grasses [e.g. wild oat grass (Danthonia compressa) and goldenrod (Solidago spp.)], affecting species composition, rate of succession, and plant productivity.  Adequate hardwood regeneration still has not occurred on the once cultivated hillsides surrounding the Great Meadows.

Documents and research used to piece together the different plant communities of the historic scene included Wetland Delineation and Threatened/Endangered Species Survey (Martin 1992), vegetation analyses (Botanical Society of Western Pennsylvania 1985 and the Western Pennsylvania Conservancy 2002), and pollen analyses contained in the report Palynology in Historical Rural Landscape Studies: the Pre-Clearance Forest Border at Great Meadows, Pennsylvania (Kelso 1994).  These studies were conducted for specific species and in limited areas of the Great Meadows and surrounding hillsides.  Earlier information provided by the Pennsylvania Bureau of Forestry, Pennsylvania Natural Diversity Inventory (PNDI) in 1987 and 1991, described the habitat in which two state-listed species of concern, a wetland species and a species of dry meadows and eastern prairies were found within the area of the Great Meadows.  Historical documentation of existing conditions in the Great Meadows (Blackford 1931; Harrington 1957; and Lewis 1816) locates wetlands near the Fort Site and on both sides of Great Meadow Run.  Present day observations clearly locate a continuous series of wetlands and associated vegetation on both sides of Great Meadow Run, originating west of the Fort and partially surrounding the Fort Site (which was raised by approximately three to four feet of fill dirt in the early 1930's, the time of the initial reconstruction of the fort).  Drainage ditches, some lined with stone and others consisting of terra cotta tiles, are also found throughout the Great Meadows, on both north and south sides of Great Meadow Run and extending east toward the park entrance.  The former locations of two parking areas are still evident to the trained and informed observer; many drainage ditches run from these parking areas to Great Meadow Run.  A considerable amount of fill was used in these parking areas to raise them above the wet meadow.  The former Visitor Center and parking lot were also constructed on top of several feet of fill.  Agricultural practices from 1856 to 1923 introduced European grasses and forbs from livestock grains into the Great Meadows.  Discontinuation of agricultural practices (e.g. mowing and plowing) has allowed the invasion of other non-native plant species, Morrow’s honeysuckle (Lonicera morrowi), multiflora rose (Rosa multiflora), crown vetch (Coronilla varia), common teasel (Dipsacus sylvestris) and Canada thistle (Cirsium arvense).  However, evidence of eastern prairie vegetation still exists within the park.  One species of concern, a plant of dry woods and prairies, and a few stands of Indian grass (Sorghastrum nutans), also a prairie species, are growing within the park.  Comparisons of studies of other eastern prairie communities in Pennsylvania (Aaron 1974 and Losensky 1961) have revealed plant species of these remnant prairies that are also common to the Great Meadows, both before and after agricultural effects.

Manipulation of the landscape of the Great Meadows has severely altered the plant communities that were present at the time of the battle.  However, we now have the knowledge and the expertise to re-establish the historic wetlands, to return the drier portions of the meadow to a native eastern prairie community, and to re-establish the hardwood forests that surrounded the Great Meadows during the eighteenth century.  This knowledge and expertise for recreating the historic scene is outlined as the Appropriate Treatment Methods and Techniques, Chapter 8 of the Cultural Landscape Report, Great Meadows, Fort Necessity National Battlefield, 1998.  These treatment methods are presented in greater detail for their implementation, including relatively current cost estimates (2001), in the draft document: Implementation Options For The Various Components Of The Great Meadows Cultural Landscape Rehabilitation (GMCLR) Project, Fort Necessity National Battlefield (Ranson 2001).  Upon the successful completion of this project, the Great Meadows will not only portray the landscape at the time of the battle that began the global conflict between England and France in 1754, but will represent a harmonious melding of cultural and natural resource management practices.  It is the purpose of this Environmental Assessment to present treatment alternatives to restore the historic forest/meadow border and forested hillsides and to describe the impacts that each of these treatments will have on both the cultural and natural resources of the Great Meadows historic landscape.

policy

National Park Service Organic Act, 16 U.S.C.1


The National Park Service was established “…to promote and regulate the use of the…national parks…which purpose is to conserve the scenery and the natural and historic objects and the wildlife therein and to provide for the enjoyment of the same in such a manner and by such means as will leave them unimpaired for the enjoyment of future generations.”

Enabling Legislation


“An Act To provide for the commemoration of the Battle of Fort Necessity, Pennsylvania, approved March 4, 1931 (46 Stat. 1522)….”

2001 National Park Service Management Policies

Chapter 4: Natural Resource Management
4.1.5 Restoration of Natural Systems 

“The Service will reestablish natural functions and processes in human- disturbed components of natural systems in parks unless otherwise directed by Congress. Impacts to natural systems resulting from human disturbances include the introduction of exotic species; the contamination of air, water, and soil; changes to hydrologic patterns and sediment transport; the acceleration of erosion and sedimentation; and the disruption of natural processes. The Service will seek to return human-disturbed areas to the natural conditions and processes characteristic of the ecological zone in which the damaged resources are situated. The Service will use the best available technology, within available resources, to restore the biological and physical components of these systems, accelerating both their recovery and the recovery of landscape and biological- community structure and function.”   

4.4.1.3 Definition of Native and Exotic Species: 

“’Native species’ are defined as all species that have occurred or now occur as a result of natural processes on lands designated as units of the national park system. Native species in a place are evolving in concert with each other. ‘Exotic species’ are those species that occupy or could occupy parklands directly or indirectly as the result of deliberate or accidental human activities. Exotic species are also commonly referred to as non-native, alien, or invasive species. Because an exotic species did not evolve in concert with the species native to the place, the exotic species is not a natural component of the natural ecosystem at that place”. 

4.4.4 Management of Exotic Species 

“Exotic species will not be allowed to displace native species if displacement can be prevented.”

4.4.4.2 Removal of Exotic Species Already Present 

“All exotic plant and animal species that are not maintained to meet an identified park purpose will be managed— up to and including eradication— if (1) control is prudent and feasible, and (2) the exotic species: 

· Interferes with natural processes and the perpetuation of natural features, native species or natural habitats; or 

· Disrupts the genetic integrity of native species; or 

· Disrupts the accurate presentation of a cultural landscape; or 

· Damages cultural resources; or 

· Significantly hampers the management of park or adjacent lands; or 

· Poses a public health hazard as advised by the U. S. Public Health Service (which includes the Centers for Disease Control and the NPS Public Health Program); or 

· Creates a hazard to public safety.” 

EXECUTIVE ORDER 13112 of February 3, 1999: Invasive Species:

“…to prevent the introduction of invasive species and provide for their control and to minimize the economic, ecological, and human health impacts that invasive species cause….” 

2001 NPS Management Policies

Chapter 5: Cultural Resource Management
5.3 Stewardship 

5.3.1 Protection and Preservation of Cultural Resources 

“The National Park Service will employ the most effective concepts, techniques, and equipment to protect cultural resources against theft, fire, vandalism, overuse, deterioration, environmental impacts, and other threats, without compromising the integrity of the resources.”

5.3.5 Treatment of Cultural Resources 

“The Park Service will provide for the long- term preservation of, public access to, and appreciation of, the features, materials, and qualities contributing to the significance of cultural resources. With some differences by type, cultural resources are subject to several basic treatments, including (1) preservation in their existing states; (2) rehabilitation to serve contemporary uses, consistent with their integrity and character; and (3) restoration to earlier appearances by the removal of later additions and replacement of missing elements.” 

5.3.5.2 Cultural Landscapes 

”The treatment of a cultural landscape will preserve significant physical attributes, biotic systems, and uses when those uses contribute to historical significance. Treatment decisions will be based on a cultural landscape’s historical significance over time, existing conditions, and use. Treatment decisions will consider both the natural and built characteristics and features of a landscape, the dynamics inherent in natural processes and continued use, and the concerns of traditionally associated peoples. 

The treatment implemented will be based on sound preservation practices to enable long- term preservation of a resource’s historic features, qualities, and materials. There are three types of treatment for extant cultural landscapes: preservation, rehabilitation, and restoration.”

5.3.5.2.2 Rehabilitation 

“A cultural landscape may be rehabilitated for contemporary use if: 

· It cannot adequately serve an appropriate use in its present condition; and 

· Rehabilitation will retain its essential features, and will not alter its integrity and character or conflict with approved park management objectives.”

5.3.5.2.3 Restoration 

“A cultural landscape may be restored to an earlier appearance if: 

· All changes after the proposed restoration period have been professionally evaluated, and the significance of those changes has been fully considered; 

· Restoration is essential to public understanding of the park’s cultural associations; 

· Sufficient data about that landscape’s earlier appearance exist to enable its accurate restoration; and 

· The disturbance or loss of significant archeological resources is minimized and mitigated by data recovery.”

description of the project area environment

The Great Meadows Cultural Landscape Rehabilitation Project Site
At the time of the battle, the eastern deciduous forest in this region had reached one of its densest developments in the Alleghenies.  The present forest encompasses a large variety of species such as white, red and, chestnut oak, red and sugar maple, several species of hickory, eastern hemlock and several plantings of non-native pines and spruces.  Historic records and scientific research indicate that climax communities of oak, American chestnut, hickory and tulip poplar were predominating in this area.  Also present were stands of hemlock, maple, birch, elm and walnut, with white pine on northern slopes and in coves.  Openings in the forest cover were limited to wetlands and poorly drained marsh areas.

Contemporary accounts describe the Great Meadows as one of the largest naturally occurring open spaces in this part of the Laurel Highlands.  It was this feature that drew early explorers to the area.  The availability of food for livestock and the strategic location prompted Washington to erect his fort here.  The physical setting of this natural opening and the surrounding wooded hillsides influenced the dynamics of the battle in 1754 and continued to attract human use.

Today the cultural landscape comprised of approximately 50 acres of open meadow and hillsides, including approximately 2 acres of American woodcock (Scolopax minor) breeding habitat, (Figure 1) is severely compromised by the invasion of exotic plant species.   Morrow’s honeysuckle (Lonicera morrowi) dominates the landscape along with Multiflora rose (Rosa multiflora), Crown vetch (Coronilla varia), Common teasel (Dipsacus sylvestris) and Canada thistle (Cirsium arvense).  Past manipulation of the streams for agricultural uses and the installation of drainage ditches in wetland areas to accommodate parking have created a much drier site in the meadow.  Along with the reduction in soil moisture, cessation of mowing the meadow and hillside areas has allowed for the rapid invasion of these exotic plants.  Natural regeneration of the native hardwood forest that once surrounded the Great Meadows has not occurred.  The historic treeline from which the French fired upon the fort, as well as the forested hillsides are no longer in existence.

Two perennial streams, Indian Run and Great Meadow Run, flow through the core historic subzone of the battlefield.  Both of these streams were channelized in the late 19th Century to facilitate drainage of the meadow area.  Later, the drainage system was “improved” by installing trenches and drainage tiles, which remain.  This action changed the appearance of the meandering streams, interfered with the natural hydrology of the area, resulting in a change in species composition in the Great Meadows.  A 1992 survey by Andrew Martin and Associates, Inc. delineated the extent of historic wetlands surrounding the fort site within the Great Meadows. A contributing factor to the invasion of exotic vegetation into the Great Meadows is the fact that Great Meadow Run and Indian Run have been manipulated in a manner that no longer allows for frequent out of bank flooding.  Stream channeling, the addition of the drainage tiles and trenches, and deposition of several feet of fill in the area have successfully removed water from the hydric soils surrounding the fort site, thus allowing invasive species to become well established.

scoping issues and impact topics

Issues and concerns affecting this project were identified by NPS specialists as well as from the input of cooperating and interested parties.  The US Fish and Wildlife Service prepared a “Habitat Restoration Concept Proposal” (Putnam and Coine 1998). Input from the Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry was essential to the development of the alternatives outlined in this document.  Internal scoping was conducted in 1998, as well as in subsequent discussions. The assembled group of interdisciplinary experts evaluated a variety of different strategies with which to effectively implement the cultural landscape rehabilitation project.  Impact topics selected for consideration include:
· Cultural environment
· Natural environment

· Socio-economic environment

· Archeological resources

· Health and safety

· Scenic value and visitor experience

As part of the FY2004-05 American woodcock (Scolopax minor) habitat survey, approximately 25 acres of hillside located above and southwest of the Fort (Figure 1) and dominated by Morrow’s honeysuckle will be surveyed to:

· document and describe the core distribution of plant communities within the honeysuckle-dominant habitat
· provide a baseline data set of animal and plant communities occupying the honeysuckle, with an emphasis on woodcock population size

· develop and provide initial tests of control strategies (e. g., mechanical, chemical) to remove honeysuckle

· develop a habitat management plan to promote woodcock habitat and control honeysuckle.

Baseline data, control strategies and development of habitat management techniques from this project will have direct value upon the monitoring program that will follow the initial rehabilitation of the cultural landscape and the development of a landscape management plan.
Impact Topics Considered and Dismissed
In terms of Environmental Justice, the planting of native hardwood trees within the Great Meadows Cultural Landscape will not adversely impact any known minorities or ethnic groups.  No known tribal or Indian Trust Resources will be adversely impacted by this project.

implementation alternatives for the various components of the great meadows cultural landscape rehabilitation project

Restoration Implementation (Great Meadows Cultural Landscape Report 1998):

Implementation of the Great Meadows Cultural Landscape Rehabilitation (GMCLR) Project will in time restore the character of the historic 1754 landscape.  The appearance of a meadow in the locations that were originally meadow, a forest/meadow border and interface in their original location, and a hardwood forest on the hillsides are a higher priority to historic interpretation than recreating the actual composition of the original plant species.  However, recreating the original species composition is also of high priority if and when it is cost effective.

Implementation Methods (Great Meadows Cultural Landscape Report 1998):

These Cultural Landscape Implementation Options, or alternatives, are written as a technical document to address the methods that the park has available to it to achieve its stated goals and objectives.  These alternatives will show how the park can bring the Great Meadows to a condition that evokes for the visitor a sense of being there in 1754. The resultant restoration of a diverse wildlife habitat is a welcome secondary benefit to be incorporated whenever doing so will not adversely impact the primary goal. Because the natural and cultural resources involved in this project are so closely intertwined, the natural element can be thought of as a cultural resource.  Re-establishment of the historic scene and restoration of the natural elements are mutually beneficial from a cultural resource viewpoint.

On July 3, 1754 the proximity of large trees to the fort was an important aspect of the battle at the Great Meadows.  Therefore, restoration of the forest/meadow border and the reforestation of the hillsides are the highest priority for historical interpretation.  Earlier attempts to regenerate native hardwoods within a one-acre fenced deer exclosure area provided evidence that forest regeneration was inhibited by the presence of exotic plant species that are capable of out-competing native species for space, water and nutrients.  Therefore, removal of exotic plant species will need to be conducted concurrently within the dry meadow, wetland/riparian and upland areas to control reestablishment of these unwanted species.  Soil/site preparation (i.e., fertilizer, tilling, fencing), will need to be dealt with before planting and forest regeneration will be feasible.  Regardless of which alternative is implemented to restore the forest/meadow border and forested hillsides, exotic vegetation will be removed/controlled by both mechanical and chemical means.  Soil testing will be done to determine soil nutrient needs and appropriate amendments added.  All planted areas will need to be fenced or, in some areas, individual tree tubes used to exclude deer and small mammals.  Follow-up control methods (mechanical and/or chemical) will need to be applied to control reintroduction of exotics.

"NO ACTION" Alternative 

· Do not reestablish the historic forest/meadow border.  Do not plant native hardwood trees in the area delineating the forest from the Great Meadows.  Continue to manage the area as an open meadow dominated by golden rod (Solidago spp.).

· Do not reestablish the forested hillsides.  Do not plant native hardwood trees on the hillsides surrounding the Fort and the Great Meadows.  Continue to manage the area as an open meadow dominated by Morrow’s honeysuckle (Lonicera morrowi).

Planting Method Alternative I—“Preferred” Alternative

Site Preparation

· Removal of exotics (i.e., cool season grasses, Morrow’s honeysuckle, etc.) by an approved and effective method, such as mowing, pulling the entire plant or the use of herbicides.  One efficient method when using herbicides would be to use a device (e.g., Brown Brush Monitor) which cuts the vegetation while simultaneously spraying herbicide on the remaining splintered stumps to reduce resprouting.  The end result is an area that is reduced to mulch and wood chips.  There are several herbicide mixes that can be used for this particular application.  Two possible mixes are 6 qt/ac Garlon 4 plus, 0.25% solution of a suitable surfactant or 4 qt/ac Garlon 4, 8 oz/ac Arsenal, and 0.25% solution of a suitable surfactant.  The Brown Brush Monitor applies a total volume of ~15 gallons per acre.  Regardless of which mix is chosen the cost will be approximately $125.00/ac for chemical and $150.00/ac for mowing.  Thus, the overall cost would be approximately $275.00/ac.  The area of the forest/meadow border and hillside plantings is ~30 acres (10 acres of border and 20 acres of hillside).  Therefore total cost estimate for this treatment would be $8,250.00.
· Another option for applying herbicide calls for a high volume foliar application followed by mechanical removal.  A mowing operation following a 4-6 week waiting period can then be conducted to remove unwanted, standing stems.  The herbicide application obviously needs to be made while the foliage is present on the target.  Late summer (September) would be ideal due to carbohydrate movement toward the root system.  This means that more of the herbicide will be transported to the roots where it is needed for complete control.  The herbicide mixes described above can be used here, although the concentrations will change.  With high volume applications, rates of 50-200 gallons per acre of water will be used.  This allows thorough coverage of the canopy and increased control where high stem densities occur.  The possible mixes are as follows: 2-qt/ac Garlon 4 plus, 0.25% solution of a surfactant or 2 qt/ac Garlon 4, 4 oz/ac Arsenal, and 0.25% solution of a suitable surfactant. The present (FY 2001) cost for this method of control is approximately $100-$120/acre for hydraulically spraying the area using a skidder, plus $50/ac for the herbicides, or $4,500 to $5,100.  The skidder is used in forestry applications and will be able to get through the standing brush.  After several weeks, a brush hog can be used to cut down the brush.  The approximate cost for a contracted brush hog is $150-$160/acre, or $4,500 to $4,800.  Therefore the total cost estimate of this treatment would be ~$9,000 to $9,900.  Foliar applications with backpack sprayers will be necessary in areas where larger equipment will cause resource damage and its use unfeasible.

NOTE: Fort Necessity NB is scheduled to receive funding to have the Northeast Regional Exotic Plant Management Team (NER EPMT) and a private contractor treat ~15 acres of the GMCL and the American woodcock habitat infested with Morrow’s honeysuckle and multiflora rose in August 2007.  The area will be brush-hogged prior to the spring of 2007 to allow for enough aerial regrowth of the exotic plants to make herbicide application more effective.  Exotic plants will be treated by both cut stump and foliar applications using Razor Pro (EPA Reg# 228-366; cut stump treatment @ 25% with NuFilm adjuvant; foliar application @ 2% with NuFilm adjuvant) and Arsenal (EPA Reg# 241-346; for honeysuckle @ 1/8 % with NuFilm adjuvant; for multiflora rose @ ½ % with NuFilm adjuvant).  The estimated cost for this application is ~$334.00/acre.  Due to lack of sufficient funding for fencing and a need to establish native plants and prevent soil erosion from the hillside SW of the fort, the dead honeysuckle bushes could be left standing and native hardwood trees planted within the dead brush.  The standing dead brush, along with individual tree tubes, would provide some protection from deer browsing and rubbing until funding could be appropriated for fencing the entire planting area.  Large, sapling-size trees growing within the park’s tree nursery, as well as trees found in other “borrow” sites within the park will be used for this hillside planting and for the forest/meadow border planting. 

· Have soils tested for nutrient content, soil moisture, pH, etc at a cost of $6.00/sample. 

· Assuming that soil nutrients are very poor and fertilizer is to be applied, the estimated cost for soil testing, application of fertilizer and lime by a contractor can cost as much as $1,200/acre.  Therefore: $12,000/10acres, $24,000/20 acres if done by contractor for the entire 10 to 20 acres.  However if planting is done by hand, fertilizer can be applied in smaller areas and using smaller quantities.  Soil testing kits can be purchased and results analyzed by Penn State for $6.00/kit.  If holes are dug individually for whips or saplings, rather than an entire area disked and tilled, it would be cost efficient to simply fertilize each individual tree. 

· Prior to planting and fencing, conduct archeological surveys within the area to be planted (Survey completed FY 2005).

· Erect fencing to protect trees from deer browse and their use as deer scrapes.  For best protection of plantings, fence should be installed prior to planting.  Rolled wire mesh fencing can be set in a linear configuration around a large numbers of trees.  In areas requiring the planting of just a few trees, rolled wire mesh or plastic tree tubes can be used around individual trees. Estimated costs for fencing: using rolled wire mesh, contracted cost @ $3.00/linear foot equals $7,920 to fence 10 acres and $11,199 to fence 20 acres.
Forest/Meadow Border

· In the spring (preferably before the end of April to take advantage of spring rains and winter snowmelt) plant sapling-size trees (i.e., 2 to 4 inch dbh* [diameter breast height]). Dependent upon equipment capacity, larger tree spades could be used to transplant local native stock.  Estimated cost for saplings is based on using 1,308 saplings and 10' x 10' spacing and planting the forest/meadow border 3 rows deep.  However when planting these saplings, random spacing will be used to avoid an unnatural “grid-like” appearance.  Sapling-size trees are priced at $60 -- $90/tree dependent upon availability and species.  If trees of this size are to be used, they MUST be ordered during the fall prior to the spring they are to be planted to ensure their availability.  Therefore, planting with saplings = $78,480 + ~$100,000 for equipment and labor = $178,480 for 10 acres.  If planting using volunteers with shovels, then the equipment and labor costs would not apply.  Balled and burlapped trees will be brought on-site using a dump truck and /or tractor with a front-end loader.  If needed a slip-on pumper unit will be used to water plantings.  Access to the site is such that no streams would have to be crossed.

· Along the pre-determined forest/meadow border, plant native species of trees that are suited to the variations in soil moisture (i.e., eastern hemlocks and eastern cottonwoods would be found growing on moister sites, whereas yellow poplar, some species of oaks and hickories would be found on drier sites [Kelso 1994]).  Wood chips would be used for mulching saplings planted in drier areas.  

· Monitor success of tree plantings annually for five years and invasion of exotics continuously.  Replace any trees that are dead or dying to keep mortality under 20%.  Due to the historic significance of the forest/meadow border in regards to the interpretation of the battle of Fort Necessity, only 20% mortality would be acceptable for this planting.  Reapply herbicide when needed to control reinfestation of exotics using a backpack sprayer on individual plants or remove by mechanical means.

Forested Hillsides

· In the spring plant 2-year old seedlings (whips) that are 18 to 24 inches in height, of the desired native species (i.e., eastern hemlocks and eastern cottonwoods on moister sites, yellow poplar, some species of oaks and hickories on drier sites [Kelso 1994]).  Cost estimates are based on using an 8' x 8' spacing.  Planting in staggered rows and using a random spacing to avoid a grid pattern appearance will require 681 seedlings/acre, or 13,620 trees. Cost of planting stock should be about $150-$200 per 1000 seedlings if purchased from the Pennsylvania Bureau of Forestry nursery; cost can be up to $500-$600 per 1000 from private nurseries.  Therefore an estimated cost for the trees is $2,724.

· If planting using volunteers with shovels, then the equipment and labor costs would not apply.  Whip-sized trees would be carried on-site in small trucks or all-terrain utility vehicles (e.g., 6-wheeled Gators with dump beds).  If planting is contracted, cost would be approximately $20,000 to $50,000 for equipment and labor.  Planting a large area using equipment would likely involve the use of tractors to plow and disk the area and to accommodate any tree-planting attachments.  If needed a slip-on pumper unit will be used to water plantings.  
· Monitor success of tree plantings annually for five years and invasion of exotics continuously.  Replace any trees that are dead or dying to keep mortality under 30%, the acceptable mortality rate for this area.  Reapply herbicide when needed using a backpack sprayer on individual exotic plants or remove individual plants by mechanical means.

Planting Method Alternative II

Site Preparation (Same as Alternative I)

Forest/Meadow Border 

· In the spring plant whip-sized trees (2-year old seedlings), 18 to 24 inches in height.  Plant desired native species, including those listed above in Alternative I. Using an 8' x 8' spacing and planting in staggered rows to avoid a grid pattern appearance will require 681 seedlings/acre, or 6,810 trees.  Estimated cost of seedlings at $200/1000 trees would be $1,362.
· If planting using volunteers with shovels, then the equipment and labor costs would not apply.  Whip-sized trees would be carried on-site in small trucks or all-terrain utility vehicles (e.g., 6-wheeled Gators with dump beds).  If planting is contracted, the cost would be approximately $20,000 to $50,000 for equipment and labor.  Planting a large area using equipment would likely involve the use of tractors to plow and disk the area and to accommodate any tree-planting attachments.  If needed a slip-on pumper unit will be used to water plantings. 

· Monitor success of tree plantings annually for 5 years and invasion of exotics continuously.  Replace any trees that are dead or dying to keep mortality under 20%.  Due to the historic significance of the forest/meadow border in regards to the interpretation of the battle of Fort Necessity, only 20% mortality would be acceptable for this planting.  Reapply herbicide when needed using a backpack sprayer on individual exotic plants or remove individual plants by mechanical means.

Forested Hillsides

· In the spring plant sapling-size trees of 2 to 4 inches dbh.  Plant native species of trees suited to the variations in soil moisture (i.e., eastern hemlocks and eastern cottonwoods on moister sites, yellow poplar, maples, some species of oaks and hickories on drier sites [Kelso 1994]).  Dependent upon equipment capacity, larger tree spades could be used to transplant local native stock.  Estimated cost for saplings is based on using 2,616 saplings at $60/tree and using a10' x 10' spacing for a total of $156,960.  However when planting these saplings, random spacing will be used to avoid an unnatural grid pattern.  Sapling-size trees are priced at $60 -- $90/tree dependent upon availability and species.  If trees of this size are to be used, they MUST be ordered during the fall prior to the spring they are to be planted to ensure their availability.  Therefore, planting with saplings = $156,960+ ~$100,000 for equipment and labor = $256,960 for 20 acres of forested hillsides.  If planting using volunteers with shovels, then the equipment and labor costs would not apply.  Balled and burlapped trees will be brought on-site using a dump truck and /or tractor with a front-end loader.  If needed a slip-on pumper unit will be used to water plantings.  Wood chips would be used for mulching saplings planted in drier areas.  Access to the site is such that no streams would have to be crossed.

· Monitor success of tree plantings annually for 5 years and invasion of exotics continuously.  Replace any trees that are dead or dying to keep mortality under 30%, the acceptable mortality rate for this area.  Control exotic invasions with either mechanical or approved chemical means.  Individual plants can be removed by either digging them up to remove the entire plant or by use of a backpack sprayer to apply an approved herbicide.
Planting Method Alternative III

Site Preparation (Same as Alternative I)

Forest/Meadow Border (Same as Alternative II)

Forested Hillsides (Same as Alternative I)
Planting Method Alternative IV

Site Preparation (Same as Alternative I)

Forest/Meadow Border (Same as Alternative I)

Forested Hillsides (Same as Alternative II)

The Environmentally Preferred Alternative
The environmentally preferred alternative is determined by applying the criteria suggested in the National Environmental Policy Act of 1969 (NEPA), which is guided by the Council on Environmental Quality (CEQ). The CEQ provides direction that “the environmentally preferable alternative is the alternative that will promote the national environmental policy as expressed in NEPA’s Section 101” (Forty Most Asked Questions Concerning Council on Environmental Quality’s National Environmental Policy Act Regulations, 1981.)  Section 101 of the National Environmental Policy Act states that “…it is the continuing responsibility of the Federal Government to … (1) fulfill the responsibilities of each generation as trustee of the environment for succeeding generations; (2) assure for all Americans safe, healthful, productive, and aesthetically and culturally pleasing surroundings; (3) attain the widest range of beneficial uses of the environment without degradations, risk to health or safety, or other undesirable and unintended consequences; (4) preserve important historic, cultural, and natural aspects of our national heritage and maintain, wherever possible, an environment which supports diversity and variety of individual choice; (5) achieve a balance between population and resource use which will permit high standards of living and a wide sharing of life’s amenities; and (6) enhance the quality of renewable resources and approach the maximum attainable recycling of depletable resources.” The environmentally preferable alternative for this project is based on these national environmental policy goals.
Alternative I is the environmentally preferred alternative because it surpasses the other alternatives in terms of realizing the full range of national environmental policy goals as stated in (101 of the National Environmental Policy Act.  If implemented, all alternatives except the “No Action Alternative” will enhance the Great Meadows Cultural Landscape and native wildlife habitat diversity.  However, implementing Alternative I means the planting of sapling-size trees to recreate the historic forest/meadow border, which is a key component of the landscape from the point of view of correctly interpreting the outcome of the battle.  This forest/meadow border of sapling-size trees will develop faster, providing a physical screen to camouflage the work conducted to recreate the forested hillsides.  Because the saplings will mature earlier than the smaller, whip-size trees planted on the hillsides, fencing for the border will be in place for a much shorter time period than that for the hillside plantings.  Therefore a beneficial impact to scenic value and visitor experience will be realized sooner within the immediate area of the Fort site while preparation, fencing, and planting of the hillsides continues behind this screen of native hardwood trees.
environmental consequences
Park managers have reviewed critical cultural and natural resources that may be impacted through the implementation of this landscape rehabilitation project. Impact topics have been selected on the basis of the significant resources of the park and the potential for beneficial or adverse effects on them by each alternative. Internal scoping meetings held in the park determined the identified impact topics as having particular relevance for Fort Necessity National Battlefield and, in particular, the Great Meadows Cultural Landscape (GMCL).
"NO ACTION" Alternative
Cultural Environment
Currently the historic forest/meadow border, from which the French and Indians fired upon Fort Necessity, no longer exists.  Interpretation and visitor realization of the events that influenced the outcome of this battle are inhibited by the lack of this component to the Great Meadows Cultural Landscape. A "NO ACTION" approach, while having no negative impact upon the current status of the cultural resource, will have a cumulative impact by allowing the honeysuckle and other undesirable invasives to continue to dominate the site, increasing the number of acres invaded by exotics and prohibiting establishment by native species.

The hillsides surrounding the Fort are vegetated with a monoculture of Morrow’s honeysuckle, an exotic and invasive plant.  At the time of the battle on July 3rd, 1754, these same hillsides were forested with virgin hardwood timber that afforded protective cover for the French and Indians.  Left as they are today, interpretation of the events of the battle will continue to be inhibited and an important component of the Great Meadows Cultural Landscape will continue to be missing.  Thus by adopting the “No Action” Alternative, one of the park’s most important resources, the historic battlefield, will be impaired for future generations.
Natural Environment

If not replaced with native hardwood trees, the hillsides surrounding the Fort will continue to support the exotic species that currently dominate the habitat.  The most dominant of these species, Lonicera morrowi, or Morrow’s honeysuckle, appears to be adapting to the understory habitat of the forests surrounding the Great Meadows, as well as inhabiting the open dry meadow areas, invading riparian corridors and wetlands.  Due to the presence of this invasive species, habitat conducive to the two Pennsylvania State-listed species of concern is degrading and growth of native seedlings continues to be prohibited.  The cumulative impact of this exotic plant on native tree, shrub, and herbaceous seedlings has the potential to alter the future structure and composition of plants and wildlife of this area.  In general, wildlife that prefers open habitat would continue to benefit from this alternative.  Surface water quality would not be expected to change.  Wetlands would continue to be functioning, however, native wetland vegetation would continue to be limited by exotic species and mowing.
Socio-economic Environment

The exotic/invasive species, Lonicera morrowi, or Morrow’s honeysuckle appears to be adapting to the understory habitat of the forests surrounding the Great Meadows.  The impact of this exotic plant on native tree, shrub, and herbaceous seedlings has the potential to alter the future structure and composition of plants and wildlife of native eastern deciduous forests. If not replaced with native hardwood trees, the hillsides surrounding the Fort will continue to support this exotic species, providing a continuous source of seed and ensuring the continued spread of this plant throughout the region.

Exotic invasive species have a negative impact on the ecological diversity of the areas they invade.  Areas dominated by exotic plants have an altered vegetative structure and resource availability.  Resulting changes have the potential to decrease the carrying capacity of native flora and fauna (Sheiman et al. 2003).  The exotic bush honeysuckle, Morrow’s honeysuckle, is aggressively invading most northeastern and Mid-Atlantic States, some midwestern and western states in America, and southeastern and south-central Canada (Tu and Randall 2004).  Morrow’s honeysuckle was brought to the United States from Japan and it flourishes in mesic woodlands, old-growth northern hardwood forests, oak woodlands, floodplain forests, maritime forests, shale barrens, shrub fens, maritime shrublands, dry prairie, grasslands, and serpentine grasslands (Tu and Randall 2004).  Studies by Woods (1993), Gorchov and Trisel (2003), and Gould and Gorchov (2000) found that invasion of Lonicera spp. increased mortality of native tree seedlings and reduced the richness and cover of understory communities.  By crowding out native tree seedlings, Lonicera spp. will have a negative impact on the local timbering industry.

Archeological Resources
No impact.

Health and Safety

No impact.

Scenic Value and Visitor Experience

Currently the historic forest/meadow border, from which the French and Indians fired upon Fort Necessity, no longer exists.  Interpretation and visitor realization of the events that influenced the outcome of this battle are inhibited by the lack of this component to the Great Meadows Cultural Landscape. A "NO ACTION" approach, while having no negative impact upon the current status of the cultural resource, will have a cumulative effect by allowing the honeysuckle and other undesirable invasives to continue to degrade the historic scene.  Therefore the border will remain missing and visitor understanding will continue to be impaired.
The hillsides surrounding the Fort are vegetated with a monoculture of Morrow’s honeysuckle, an exotic and invasive plant.  At the time of the battle on July 3rd, 1754, these same hillsides were forested with native virgin hardwood timber that afforded protective cover for the French and Indians.  Left as they are today, the restoration of the hillside forest and interpretation of the events of the battle will continue to be inhibited and an important component of the Great Meadows Cultural Landscape will continue to be missing, making visitor understanding of the events that took place difficult to visualize and comprehend.
Since no planting activities would take place under this alternative, visitors would not be distracted by these activities or affected by additional noise.

Planting Method Alternative I—“Preferred” Alternative: Site Preparation
This activity involves the removal of exotic species of vegetation dominating the Great Meadows Cultural Landscape Rehabilitation (GMCLR) Project area (~30 acres) by both mechanical and chemical means.  Areas to be planted will be plowed and disked and fertilizer distributed using tractors; or if the trees are to be planted and fertilized by hand, then shovels will be used for digging individual holes.  These areas will be fenced to keep out deer and smaller herbivores.
NOTE: See page 12 regarding work to be done by the NER EPMT and contractor by August 2007.  By leaving the dead honeysuckle brush standing on the SW hillside from the fort and planting trees and fertilizing within this dead standing brush, far less impact will be made regarding soil disturbance.  The standing brush, along with individual tree tubes, will afford newly planted native hardwoods protection from deer browse and rubbing and will prevent soil erosion while still providing some cover for wildlife.  Funding for fencing the entire planting area is not available at this time.  As funding permits, dead brush can be removed and the entire area fenced.  Or native warm season grasses can be planted between the trees to control erosion and the reinfestation of exotics.  The native grass seeds can be harvested for other wildlife habitat restoration projects until the planted trees develop a canopy that shades out the grasses.  The treatment just described, if applied, would resemble natural succession of the habitat, providing wildlife habitat and food for grassland, shrubland and eventually forest wildlife species.

Cultural Environment
If site preparation is done with the use of large equipment, there will be minimal temporary noise impact from the equipment and minimal temporary visual impact from the site preparation activities and from fencing while it remains in place.  Removal of the exotic vegetation from the meadow areas will enhance the cultural landscape by making it more open in appearance as it was in 1754.
Natural Environment
The use of herbicides will be done by certified applicators only.  Care will be taken to prevent herbicides and fertilizers from entering surface waters.  Runoff containing soil from newly plowed and disked areas will be buffered naturally by the shrub and meadow vegetation and, where needed, by the use of hay bales and silt fence.  Rolled wire mesh fencing around the planting areas has the potential for temporarily altering the natural movements of deer and other wildlife, but not to any foreseeable adverse extent.
Scenic Value and Visitor Experience
If site preparation is done with the use of large equipment, there will be minimal temporary noise impact from the equipment and minimal temporary visual impact from the site preparation activities and from fencing while it remains in place.  Removal of the exotic vegetation from the meadow areas will enhance the cultural landscape by making it more open in appearance as it was in 1754.
Planting Method Alternative I—“Preferred” Alternative: Forest/Meadow Border

With this planting alternative, the forest/meadow border would be planted using saplings 2 to 4 inches dbh (diameter breast height).
Cultural Environment
Planting sapling-sized trees will allow for faster development of the forest/meadow border.  This component of the landscape is one of the most important in terms of visitor understanding of the historic battle tactics that led to the defeat of Washington’s troops.  With the use of saplings and faster development of the treeline, fencing would only need to be in place until the potential damage from deer browsing and “rubbing” was no longer a concern.  Therefore, nonhistoric fencing would be present for less time than if seedlings were planted.  In addition, the use of these larger trees would provide a “screen” behind which work on the removal of exotics and replanting of the forested hillsides could occur.
Natural Environment

Native hardwood species will be selected for their suitability to soil conditions and historical correctness when possible, which will increase the native habitat diversity of the area.  Planting native hardwood trees will initially benefit wildlife that prefers early successional habitats and when the trees mature, species that prefer mature forest will benefit.  Minimal noise is expected from planting equipment which should have limited disturbance to wildlife.  As these trees mature and increase the canopy cover, shading of the understory will help reduce the invasion of exotic species.  Monitoring planted areas for re-infestation of exotics will determine the need for implementing exotic species control and habitat management practices and eliminates the potential for reestablishment of exotics.

By manipulating the landscape from the current exotic monoculture to a hardwood forest, certain impacts are to be expected.  Based upon studies of naturally occurring habitat successions/changes over time, any rehabilitation of the cultural landscape will result in changes to the components/microhabitats of the larger, cultural landscape “habitat”.  For example with an increase in canopy cover and shading of the understory, soil temperatures can be expected to change from those that existed beneath the thick cover of exotic shrubs to those that will exist under seedlings, saplings, and on to mature trees.  Environmental factors such as air movement, soil pH and moisture, microorganisms, insects, all wildlife will experience change with the maturation of the forest habitat…from the successions within microhabitats to the desired, mature eastern hardwood forest.  Monitoring of these changes, these impacts over time, will be an integral part of the development of a cultural landscape management plan.

Of the 25 acres to be surveyed, approximately 2 acres of the GMCLR project area located southwest of the Fort and dominated by honeysuckle is part of this American woodcock project area and is used by this species for courtship displays.  Therefore approximately 2 acres of American woodcock habitat could be potentially impacted by any rehabilitation methods applied in this area (Figure 1).  By planting native species of trees within this area and monitoring changes in species composition over time, park staff will be able to determine if these impacts are adverse in relation to the American woodcock and other species formerly inhabiting the honeysuckle.  However as a mitigation measure, Phase II of the American woodcock Habitat Management project will include removal of exotics from this 25-acre upland wet meadow, establishment of native vegetation (i.e., native alders [Alnus spp.] and Viburnum spp., and native warm season grasses) and enhancement of the known American woodcock breeding habitat.

From the western park boundary to where it exits the park on a north-easterly course, Great Meadow Run flows through mostly open wet meadow bordered by alder thickets (Figure 1).  Any soil disturbance from site preparation and tree planting activities would be controlled by a natural barrier of alders and grassy meadow prior to any run-off reaching this stream.  Additional mitigation measures (e.g., hay bales, filter fence) will be employed where needed to prevent any disturbed soils from impacting the streams.  The source of Indian Run is within existing forest south of the Fort Site where it flows north and crosses a portion of the Braddock Road trace (Figure 1).  Here the stream is bordered on the western side by wetlands and on the eastern side by forest.  Approximately 30 yards before it enters Great Meadow Run, Indian Run flows through an open grassy meadow area adjacent to the Fort.  Site preparation and tree planting of the forest/meadow border in this area will be minimal and accomplished mostly with hand tools.  Therefore impact to this stream from project activities would be negligible.
Over time the changing landscape (maturing hardwood forest), which has essentially been brought closer to these two streams, could have an impact upon the physical and water chemistry of the streams.  Hardwood leaf litter each year will be deposited within the stream bottoms to decompose and become part of the stream sediments, affecting pH, macroinvertebrate populations, microhabitat, etc.  Small portions of each stream will experience longer periods of shading from trees within the adjacent forest meadow border, thus cooling water temperatures along reaches of the stream that once flowed through open meadow (Figure 1).  As with the changing landscape over time, these changes within the streams over time will reflect changes in wildlife and habitat diversity.  Baseline water chemistry, fish and macroinvertebrate data have been collected and reported from 1997 to 2000: A Level I Water Quality Survey of Fort Necessity National Battlefield, Braddock’s Grave, and Jumonville Glen (Kimmel et.al. 2000), Biotic Comparison of Great Meadow Run and Braddock’s Run on Fort Necessity National Battlefield (Cooper et.al. 1998), and Water Quality Monitoring and Macroinvertebrate Assessment: Fort Necessity National Battlefield/Friendship Hill National Historic Site (Cooper and Swahn 1997).  Continued monitoring of the streams after establishing the forest meadow border and the forested hillsides to determine these changes in stream habitat would be a priority.  Although no negative impact to stream habitat diversity is expected, the data will be valuable in regards to educating resource managers and to developing park stream and water quality management goals.
Scenic Value and Visitor Experience

The forest/meadow border is one of the most important components of the landscape in terms of visitor understanding of the historic battle tactics that led to the defeat of Washington’s troops. Although more costly initially, planting sapling-size trees will allow for faster development of the forest/meadow border. With the use of saplings and faster development of the treeline, fencing would only need to be in place until the potential damage from deer browsing and “rubbing” was no longer a concern.  In addition, the use of these larger trees would provide a “screen” behind which work on the removal of exotics and replanting of the forested hillsides could occur with a minimal visual intrusion.  If large equipment is to be used for planting, minimal noise impact is expected from planting equipment. 
Planting Method Alternative I—“Preferred” Alternative: Forested Hillsides

With this planting alternative, the forested hillsides would be planted using whips (2-year old seedlings) 18 to 24 inches in height.  Two-year old seedlings will have larger root systems than younger seedlings, better survival (if care is taken during planting), and will look like small trees in about 2 to 4 years.  These whips will be significantly less expensive than balled-and-burlapped trees, much less expensive to plant, and will not require staking, which also reduces planting time and cost, as well as a visual intrusion upon the historic scene.  Rolled wire mesh fencing will be used around larger planted areas, while areas planted with just a few individual trees will use tree tubes or trees individually wrapped with rolled wire mesh to protect them from wildlife damage.
Cultural Environment
Fencing hillside areas with rolled wire mesh and posts will have a temporary minimal visual intrusion upon the historic scene while providing maximum protection from deer and smaller herbivores to new plantings.  This intrusion can be adequately addressed in park interpretive materials and through guided tours.  As the trees mature over time, the appearance of the landscape will begin to approach that of a mature hardwood forest, the goal outlined in all park planning and management documents.  Again, these changes over time can be addressed in park interpretive and educational materials and events.
Natural Environment

Two-year old seedlings, or whips, can be planted by hand, thus eliminating any intrusion from the noise of heavy equipment used for digging holes.  Native hardwood species will be selected for their suitability to soil conditions and historical correctness when possible.  Removal of exotic vegetation and planting native hardwoods will help restore the native wildlife habitat diversity of the Great Meadows; wildlife that prefer early successional habitat will initially benefit and species that prefer mature forest will benefit in the long term.  As these trees mature and increase the canopy cover, shading of the understory will help reduce the invasion of exotic species. Monitoring planted areas for re-infestation of exotics will determine the need for implementing exotic species control and habitat management practices.

There is a potential impact to approximately 2 acres of American woodcock (Scolopax minor) habitat.  This is discussed in Planting Method Alternative I—“Preferred” Alternative: Forest/Meadow Border, Natural Environment section.

Scenic Value and Visitor Experience

Seedlings, or whips, can be planted by hand, thus reducing any intrusion from the noise of heavy equipment. Fencing hillside areas with rolled wire mesh and posts will have a minimal temporary visual intrusion upon the historic scene while providing maximum protection from deer and smaller herbivores to new plantings.  This intrusion can be adequately addressed in park interpretive materials and through guided tours.  Restoration of the forested hillsides will have a positive influence on visitor understanding of the events that led to George Washington’s defeat at Fort Necessity.

Planting Method Alternative II: Forest/Meadow Border and Hillsides
This planting method would involve the use of 2-year old seedlings, or whips, 18 to 24 inches in height, of the desired species for planting the forest/meadow border and planting sapling-size trees of 2 to 4 inches dbh on the hillsides surrounding the Fort.  The larger seedlings for the border planting will have larger root systems, better survival (if care is taken during planting), and will look like small trees in about 2 to 4 years.  Seedlings will be significantly less expensive than balled-and-burlapped trees, much less expensive to plant, and will not require staking, which also reduces planting time and cost, as well as an intrusion upon the historic scene.
Impacts will be the same as in Alternative I with few exceptions.  One drawback to planting with 2-year old seedlings is that the trees within the forest/meadow border will take much longer to develop into trees large enough to provide a screen for further plantings of the forested hillsides.  Fencing will need to remain in place longer, prolonging the minimal visual intrusion to the historic scene.

Planting the hillsides with large sapling size trees of 2 to 4 inches dbh (or larger, dependent upon equipment capacity) will produce a canopy above browse in one to two seasons.  Impacts would be the same as listed in Alternative I with few exceptions.  Noise and visual impacts from large equipment used to dig the holes for these saplings will be more prolonged than with Alternative I due to the fact that a larger area was being planted using this equipment.  Cost will be higher with this alternative because more acreage would be planted to saplings, which are more expensive to plant and require staking.  Orders for trees this size will need to be made years in advance to planting times to ensure the desired species can be obtained in the desired numbers. With the use of saplings and faster development of the canopy, fencing would only need to be in place until the potential damage from deer browsing and “rubbing” was no longer a concern.

Planting sapling-size trees on the hillsides surrounding the battlefield will ensure that reforestation will occur much more quickly.  Larger trees will mature faster beyond a size that is susceptible to deer browse and rubbing.  Therefore the hillside will be fenced for a much shorter period of time.  This important component to the interpretation of the battle would be restored much more rapidly.  However, using saplings in large numbers is expensive initially, as well as using saplings to replace those that are damaged or diseased.  The more culturally significant area, the border, would be planted with seedlings which would require a longer period to grow to maturity and be fenced for a longer period.  Visitor understanding of the significance of the forest/meadow border on historic events would be delayed until those plantings reached some maturity.
Planting Method Alternative III: Forest/Meadow Border and Hillsides
Consequences associated with site preparation would be the same as those discussed in Alternative I.  This planting method would involve the planting of 2-year old seedlings, or whips, 18 to 24 inches in height, of the desired species on both the border and hillsides.  These larger seedlings will have larger root systems, better survival (if care is taken during planting), and will look like small trees in about 2 years.  Seedlings will be significantly less expensive than balled-and-burlapped trees, much less expensive to plant, and will not require staking, which also reduces planting time and cost, as well as an intrusion upon the historic scene.  This would be the least expensive alternative since only seedlings would be planted and no heavy equipment would be needed except for, perhaps site preparation.  Environmental impacts would be the same as listed above for planting seedlings.  The overall desired cultural landscape would take the longest to achieve under this alternative resulting in the greatest delay in visitor interpretation and understanding of the events that took place.  Fencing would have to remain in place longer to protect these smaller trees from injury by wildlife which would result in the longest visual intrusion on the cultural landscape of all action alternatives.

Planting Method Alternative IV: Forest/Meadow Border and Hillsides

Consequences associated with site preparation would be the same as those discussed in Alternative I.  With this planting alternative, the forest/meadow border and hillsides would be planted using saplings 2 to 4 inches dbh (diameter breast height). Environmental impacts would be the same as listed above for planting saplings.  Although more costly initially, planting sapling-size trees will allow for faster development of the desired cultural landscape.  This would be the most expensive alternative to implement in terms of cost of the larger sapling-size trees and the use of heavy equipment to facilitate planting in a timely manner.  Fencing would not have to remain in place as long before the trees were of a size no longer threatened by deer and other wildlife which would result in the shortest visual impact to the cultural landscape of all the action alternatives.

cumulative impacts: Alternatives I—IV

Cultural Environment
Reestablishing the forest/meadow border and forested hillsides by implementing any of the four action alternatives will have a direct and significant influence on future park special events and historic interpretation programs.  Currently, visitors must try to imagine the historic forest and tree line from which the French and their Indian allies fired upon George Washington’s troops.  The rehabilitation of the cultural landscape will fulfill the major purpose of the park stated within the park’s enabling legislation: “An Act To provide for the commemoration of the Battle of Fort Necessity, Pennsylvania, approved March 4, 1931 (46 Stat. 1522)”.
As stated in Section I: Purpose and Need for Proposal and in Chapter 8 of the Cultural Landscape Report 1998, reestablishing the forest/meadow border and forested hillsides is only one of four landscape components needing to be addressed to facilitate a complete rehabilitation of the historic battlefield landscape.  The other three components to be addressed in the near future are:

· Restoration/enhancement of natural stream hydrology and historic wetlands

· Restoration of historic dry meadow vegetation
· Restoration of the historic fort site
Implementation of any one of Action Alternatives I—IV should in no way interfere with future project work involving the manipulation of any of the above landscape components.  Nor should future treatment of these other landscape components have an adverse impact upon the tree plantings outlined in this document.  Each component when finally addressed and landscape rehabilitation completed should enhance the entire historic scene.  As one of the most important (in terms of our birth as a nation) historic sites along the National Road, enhancement of the Great Meadows cultural landscape has the potential to draw increased numbers of visitors from the region and beyond.
Natural Environment
Enhancement of the Great Meadows cultural landscape will also accomplish enhancement of the American woodcock breeding and nesting habitat.  The male woodcocks use the more open meadow areas populated with alder thickets as “singing grounds” to perform their courtship displays.  Hens usually nest within 150 yards of the singing grounds where they mated.  Favored nesting habitat includes damp woods near water, hillsides above moist bottomlands, old fields with low ground cover, briar patches, and the edges of shrub thickets.  These types of nesting habitats describe the Great Meadows landscape as it should be.  Failure to remove and control exotic vegetation will further degrade native wildlife habitat both within the park and within the region.
In contrast, adoption of the No Action Alternative will have a negative impact upon future park special events and interpretive programs.  Exotic vegetation will continue to dominate the battlefield and surrounding hillsides making interpretation of the events of the battle difficult for visitors to envision.  Failure to remove and control exotic vegetation will further degrade native wildlife habitat both within the park and within the region.
impairment of park resources or values: Alternatives I—IV
The No Action Alternative is the one alternative that allows for the continued degradation of one of the park’s most valuable resources.  The openness of the Great Meadows is shrinking from the invasion of exotic vegetation.  There no longer exists a forest that once surrounded the battlefield.  The forests that do exist within the park and that could possibly provide a seed source for forest regeneration are also being invaded by exotic vegetation.  These same exotics are adapting to other habitats including wetlands and dry meadows, thus significantly impacting native wildlife habitat diversity and crowding out native species of concern.  The visitor’s understanding of the conditions and events that influenced the outcome of the battle is impeded by the continued degradation of the landscape.
Implementation of any of the four planting alternatives would correct the impediment of this resource over time.  While fencing remains in place for planted areas, interpretive materials and talks can explain and educate the public regarding this temporary visual intrusion.  Over time the project will enhance the historic battlefield scene and restore native wildlife habitat diversity.
Conclusions
The most negative impacts would result from the adoption of the No Action Alternative.  Allowing the exotic vegetation to continue to flourish will impair one of the park’s most valuable resources, the Great Meadows Cultural Landscape—the site of the Battle of Fort Necessity.  The dominant exotic species, Morrow’s honeysuckle (Lonicera morrowi) will continue to adapt to other habitats including the forest understory, crowding out native species and altering the forest ecosystems.

In contrast, the implementation of any of the four action alternatives will result in the removal and control of exotic vegetation, the re-establishment of the forest/meadow border and forested hillsides, the enhancement of the historic scene, and the restoration of native wildlife habitat over time.  With any planting alternative, the landscape will be dynamic, changing over time until it reaches maturity.

Alternative III would take the longest to achieve the desired cultural landscape but cost the least of the action alternatives.  Alternative IV would take the shortest time to achieve the desired cultural landscape but cost the most.  Alternative I (the preferred) and Alternative II are in between cost and time to achieve a mature forest.  These two alternatives differ in that Alternative I puts more emphasis on attaining a mature forest border while Alternative II would result in achieving a mature hillside first.
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