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A.  Summary
Pipestone National Monument was estab​lished on August 25, 1937, by an act of Con​gress. It is located in southwestern Minnesota in Pipestone County, population 9,895 (2000 census). Three incorporated communities exist in Pipestone County: Edgerton, popu​lation 1,037; Jasper, population 558; and the city of Pipestone, which borders the national monument, population 4,359 (see the Loca​tion map).

Pipestone National Monument encompasses 281.78 acres. The national monument protects quarries of native pipestone (Catlinite) used by Native Americans from prehistoric times to the present. The pipestone was carved into objects, most notably pipes; a practice that continues today.  The quarries remain a site of sacred importance to Native Americans. Other locations within the national monument play a role in stories and ceremonies associated with the quarrying of pipestone and tribal history.

Besides the quarries, the national monument contains examples of remnant prairie types that have been lost elsewhere in the plains states. The site is also significant in the history of American botany as the Nicollet expedition stopped here to record the native plant life. 
The paved Circle Trail allows visitors to observe the quarries and other locations associated with Native American use of the site, Winne​wissa Falls, a plaque commemor​ating the Nicollet expedition, ca. 150 years of names carved into the rock, several unusual rock formations, and the native prairie. A visitor center provides information and orientation to site resources before visitors start to walk along the trail.

The following analysis of fire management alternatives has led to the proposed selection of alternative B as the preferred alternative for adopting a direction for fire management at the national monument.  Alternative B is also the environmentally preferred alternative as it best provides for the continued existence of the tallgrass prairie ecological community and its component cultural/ethnographic sites and uses.   

Alternative A is the “no action” alternative; its adoption would preclude the writing of an updated Fire Management Plan but prescribed fire use would continue at the Monument as it has since 1971.   Directors Order 18 requires that the Monument update its Fire Management Plan in order to adopt new rules and regulations with regard to fire management.  Therefore, alternative A is nearly identical to the preferred alternative B, except that it does not allow a new Fire Management Plan to be written; and would not allow the monument to be in compliance with Director’s Order 18.  Alternative C excludes the use of prescribed fire at the national monument, permitting only mechanical and chemical control of weeds and woody vegetation.  Since these means are less effective and more costly than prescribed fire at controlling woody vegetation and weeds, Alternative C was not selected.
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C.  Purpose and Need 

Need for a Fire Management Plan

In 1971, prescribed fire was introduced to the Monument’s prairie vegetation as a management tool to reduce woody encroachment and control exotic species in the prairie.  This management tool was chosen under the precept of replicating natural processes.  Prior to European settlement, fires regularly burned across the prairies of the Great Plains of the United States with typical return interval of 5 to 10 years (Wright and Bailey 1982).   The causes of ignition of these fires were both lightning and human (Sauer 1950, Daubenmire 1968).  The resulting landscape is one in which the plant species not only have adapted mechanisms to survive, but where many native plant species rely on fire in order to propagate and perpetuate themselves.

In 1986, a Vegetation Survey and Prairie Management Plan for Pipestone National Monument was written under contract with Ecosystems Management of Elkhorn, Nebraska (Becker et al.1986).  The Prairie Management Plan provides both an ecological description of the parks vegetation, and an evaluation of potential management practices. It documents the invasion of exotic plants and encroachment of woody vegetation onto the prairie areas, and cites it as the greatest challenges facing the prairie preservation in the Monument.  The Prairie Management Plan suggests that prescribed fire, in combination with mechanical harvesting or herbicide treatments, may be an effective management strategy for restoring the Monuments tallgrass prairie

The 1996 Resource Management Plan states as a goal:

 “…Protect and perpetuate the natural resources of the Monument, including the 160 
acres of native prairie, 80 acres of reclaimed prairie (old field), 20 acres of rock outcrops, 
and associated aquatic systems.” 

The memorandum of understanding of 1983 between the National Park Service and the state placed Pipestone National Monument on the Minnesota Natural Heritage Register because it has excellent representatives of Minnesota’s natural diversity.  According to the memorandum of understanding:


“These lands are vital to the development and maintenance of a system of areas with 
scientific and/or natural values for the research and teaching of conservation and for the 
preservation of valuable plant and animal species and communities. Specific features of 
interest are the Sioux Quartzite Prairie, Sioux Quartzite Outcrops and eleven species 
designated endangered, threatened, or of special concern to the state”

The national monument monitors the tallgrass prairie and sensitive species through the Prairie Cluster Long Term Ecological Monitoring Program (monitoring program).  The monitoring program has shown that many species of invasive exotic plants have become established throughout the national monument and threaten native plant species. Over time, many of the more aggressive exotic plants can greatly expand their populations, alter prairie and wildlife habitats, and change scenery by displacing native species. The effects, which clearly are already occurring in some areas of the national monument, will worsen substantially if left untreated. A sustained effort is needed to control these internal threats to the native species and their natural habitats. Similar impacts can occur with some native species, and care must be taken to manage these species for their continued presence.

The 2004 Draft General Management Plan specifically addresses this problem by establishing management actions related to native species that manage the national monument “in as natural condition as possible including  taking mitigating actions to restore native species and their habitats…” and “…controlling or eliminating exotic plants where there is a reasonable expectation of success and sustainability.”  

The Monument desires to continue and expand the use of prescribed fire in the native and restored prairie areas within the park and to perpetuate the natural systems common to the pre-settlement period.  In addition, fire has been demonstrated to control several species of troublesome exotic plant species, as well as in managing hazard fuels within the park.  

The National Park Service’s Director’s Order #18 (Wildland Fire Management) requires that “Every park area with burnable vegetation must have a fire management plan approved by the Superintendent.”   It further states that, “The overall resource management objectives for an NPS unit must guide Fire Management Plans. The resource management objectives will determine whether and how fire will be managed.”  To ensure that the protocols described in the Fire Management Plan (FMP) would address effects on natural and cultural resources, Director’s Order #18 requires that the FMP be compliant with the National Environment Policy Act.   

Pipestone National Monument’s 1996 Resource Management Plan identified prescribed fires as necessary to perpetuate the tallgrass prairie ecosystem and control exotic weeds. This environmental assessment evaluates the impacts of using prescribed fire as a tool to restore and maintain the Monument’s prairies to their pre-settlement state. In addition to prescribed fire, one alternative for attaining resource management objectives will be proposed. The impacts of these various alternatives will be enumerated, and these impacts will be evaluated. 

Purpose of the Fire Management Plan

A new Fire Management Plan will bring the Monument into full compliance with all of the provisions of DO-18, establish a prescription fire regime that perpetuates and mimics some of the effects found in the pre-European settlement of the central plains, allow for more flexibility of resource management alternatives, and help reestablish fire as a part of the ecosystem within the Monument.  It will allow for the use of fire as a tool for hazard fuels management and for controlling or reducing populations of exotic plants.  
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Figure 1. Location of Pipestone National Monument.                             
D.  Alternatives
D.1 Alternatives for Fire Management

A range of alternatives is considered for prairie management.  The overall goal is to restore the prairie to its pre-settlement status.  The specific objectives are to reduce the cover of both exotic plant species and woody species, to maintain species diversity and to maintain habitat for native animal species.  The alternatives considered are continuing the use of prescribed fire and eliminating prescribed fires. 

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted.  

The no action alternative would continue with the existing fire management program at Pipestone National Monument. This program combines the 6 prairie management units into 4 burn units (figure 2). These four burn units are all part of one fire management unit since the burn units consist of one vegetative community. There are two fire seasons at the Monument, the spring season occurs from April through early June and the fall season from September through late October. The burn units are burned on a semi-regular rotation of 3-5 years and would include both spring and fall burns. While this fire frequency is shorter than the historical average (Wright and Bailey 1982), frequent fire is recommended in the 1986 Prairie Management plan for reducing exotic and woody vegetation in the restoration phase. Once the desired future conditions are met the Monument plans to burn on a maintenance phase meeting the more historical burn pattern of every 5 to 10 years. All wildland fires would be immediately suppressed.   Mechanical removal of many exotic plant species would continue. Mowed lines would be installed prior to each burn to prevent accidental ignition of non-target areas.  Power tools would be used over the course of several days in the fall of the year for this purpose.  Burn plans would be prepared for the implementation of each prescribed fire.  The new requirements and provisions found in DO-18 would not be adopted.  

Alternative B:  Preferred Alternative.  Fire management program would continue to use management ignited prescribed fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  

The Proposed Alternative would develop and adopt a new Fire Management Plan that largely continues the existing fire management program at Pipestone National Monument. The new plan would formalize the Monuments current 6 prairie management units into 4 burn units (figure 2). The four burn units remain part of one fire management unit since they consist of only one vegetative community. The two fire seasons at the Monument would continue, with the spring season occurring from April through early June and the fall season from September through late October. The burn units would be burned on the same semi-regular rotation of 3-5 years and include spring and fall burns. Fire frequency would continue to be shorter than the historical average (Wright and Bailey 1982), as frequent fire is recommended in the 1986 Prairie Management plan for reducing exotic and woody vegetation in the restoration phase.  Once the desired future conditions are met then the Monument plans to burn on a more historical burn pattern of every 5 to 10 years to maintain the prairie. All wildland fires would be immediately suppressed.   Some hazard fuels and exotic plant species control would be accomplished through limited mechanical removal, grubbing, and herbicide treatments. Mowed lines would be installed prior to each burn to prevent accidental ignition of non-target areas.  Power tools would be used over the course of several days in the fall of the year for this purpose.  Individual burn plans would be prepared and approved for the implementation of each prescribed fire.  All of the new requirements and provisions found in DO-18 would be adopted.  

Alternative C: Suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.

The Proposed Alternative would develop and adopt a new Fire Management Plan that abolishes the use prescribed fires at the Monument.  All fires would be immediately suppressed.  There would be no management ignited prescribed fires allowed.  Prairie management, exotic plant and woody species control, hazard fuels, and species diversity maintenance would be accomplished using mechanical treatments (mowing), hand removal, and chemical herbicides.

Chemical and mechanical removal of trees and shrubs would occur on an annual basis.   A 3-4 person crew would be required for several weeks annually to provide the needed man-power.  Power tools such as brush cutters and chainsaws along with motorized utility vehicles would be required for this purpose.  Chemical treatments would primarily consist of stump treatment with herbicides selective for the targeted species.

All of the new requirements and provisions found in DO-18 would be adopted.  

Figure 2. Prescribed fire burn units at Pipestone National Monument for Alternatives A and B
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D.2 Alternatives Considered but not analyzed further in this EA

Livestock Grazing: The alternative to use livestock or domesticated bison to remove vegetation at the Monument was examined. While Becker (1986) discusses grazing as a management tool in the Prairie Management Plan, it is not considered here as it has been shown to increase exotics, have negligible impact on woody encroachment, and poses other practical management problems (such as fencing, watering, etc) that may be inconsistent with the Monuments purpose. Although this option may be viable in the future on a limited localized basis, the expense of constructing a fence and managing livestock needs is prohibitive at this time. 

Mechanical Treatments only: The Monument currently uses minimal mechanical treatments to control some exotic plant species for resource concerns. These are mostly by hand removal (grubbing). Under this alternative, managers would attempt to simulate the natural fire regimes by mowing, raking, and haying using various agricultural machines on the prairie. Although in some areas it is feasible to mechanically harvest the prairie grasses, in many areas of the Monument it would not be practical due to the rocky ground surface. 
Throughout the Monument there are Sioux quartzite outcrops, which would limit the type of machinery used. The cost of purchasing or seasonally renting such equipment would be prohibitive. Additional staff would be needed if the work were to be done by the NPS. When 30 acres of sweet clover were cut and removed from the Monument it took approximately 10 days for 1 person to cut the clover. Mowing may improve the appearance of an area but it does not kill most perennial exotics and may create conditions favorable to invaders (Becker et al. 1986). If the cut vegetation were not removed there would be a build up of cover limiting the production of plants due to slow decomposition and lowered soil temperatures that would allow cool season exotics to increase (Stubbendiek 1986).

D.3 Environmentally Preferred Alternative
Based upon the analysis of the alternatives found in section G of this document; Alternative B is the environmentally preferable alternative.  While it does prohibit access to resources important to Native Americans one day per year, the long-term benefits to the continued existence of those resources far outweighs the loss of access.  Alternative B provides the least impact to cultural and ethnographic landscapes by preserving the aesthetic values of the prairie.  Alternative B also provides the results of natural fire; a natural process to which the native plants and animals of the Monument are well adapted. 
Further, Alternative B meets the goals of the National Environmental Policy Act of 1969 in the following manner:

· Fulfills the responsibility of the current generation as a trustee for the environment by providing for the control of exotic vegetation and the promotion of native plant communities through the use of prescribed fire;

· Ensures the provision of a safe, healthful, productive, and esthetically and culturally pleasing surroundings by promoting the tallgrass prairie plant community and the plants within it as a setting for the ethnographic resources;   

· Attains the widest range of beneficial uses of the environment without degradation, risk of health or safety, or other undesirable and unintended consequences by outlining safety considerations for each prescribed fire operation and reducing the occurrence of unwanted wildland fires.  Uses include general visitors that come for educational purposes, those that come for spiritual purposes and those that are here to continue the art of quarrying and carving of the red pipestone (Catlinite);
· Preserves important historic, cultural, and natural aspects of our national heritage and maintains an environment that supports diversity and a variety of choice by promoting the native plant communities and the setting for culturally significant sites.
E. Affected Environment
E.1 Cultural Resources
Pipestone National Monument contains im​portant cultural resources reminiscent of hu​man use over time, as well as ongoing use in what is now the national monument. The area was used primarily by prehistoric, historic, and contemporary Native American peoples, tribes, groups, and individuals. The range in general spans the past 5,000 years; that is, from the Late Archaic Period of about 3000 b.c. in prehistoric times to the present. Pottery re​covered on land in what is now the national monument attests to Native American occu​pation during the Middle Woodland Period, circa. a.d. 500–700, through the Late Prehis​toric Period, this ended about A.D. 1700. Pipestone quarrying, more accurately called the quarrying of Catlinite pipestone, was important prehistorically.  Its importance continued through the historic Native American period into the European American periods of 19th century exploration and settlement, and it continues today.

Catlinite

The primary cultural activity occurring in what is now the national monument is Catlinite quarrying, which has continued since prehistoric times. This has been and is the rea​son for this area being a special place. The quarries are sacred to many Native American peoples. 

It is important to note that Native American individuals, not tribes, do the quarrying. Permits to quarry, discussed elsewhere in this document, are issued to individuals, not tribes. It is generally understood that the area of the quarries always has been a place where individuals of all tribes could go in peace to quarry.   The idea of the quarries as a place of peace seemingly was incorporated in the 1937 en​abling legislation of the national monument by reserving “to Indians of all tribes . . . the quar​rying of the red [Catlinite] pipestone.” 

Ethnographic Resource and Landscape

Ordinarily, ethnographic resources are identified with tribes, peoples, or groups traditionally associated with what is now a unit of the national park system, starting from the present and going back in time for the continuity of at least two generations.  However, the general understanding or conventional wisdom is that the Catlinite pipestone quarries were open to all tribes at all times to come and quarry and to take pieces home, from which they would carve the pipe bowls that were used for sacred and cere​monial purposes.  No single tribe actually lived at the quarries. 

The entire national monument is an ethno​graphic resource, as well as an ethnographic landscape combined into one entity. This suggestion, put forth in this document, is gleaned by way of ethnographic information from ethno-historical works (Hughes 1995; Hughes and Stewart 1997), the nomination form of Pipestone National Monument to the National Register of Historic Places (NPS 1976), and consultations with Native Americans. 

The national monument has served as the location of two Sun Dances, both held separately at different times during the sum​mer by special-use permit.  Late summer is a traditional time to conduct a Sun Dance. Both groups conduct their ceremonies in the same location in Pipestone National Monument.

Other specifically identified ethnographic resources in the national monument include: The Quarries; The Three Maidens; Winnewissa Falls; The Oracle; Old Stone Face / Leaping Rock; and numerous Petroglyphs.
Cultural Landscapes exist at the national Monument but a formal report has not been completed.  Research necessary for a Cultural Landscape Report is scheduled to begin in 2005 and will address the use of prescribed fire.

National Register of Historic Places Listings

The National Park Service is recommending that the Minnesota state historic preservation office concur with the NPS determination that the Mission 66 visitor center is eligible for list​ing in the National Register of Historic Places with the understanding that the national regis​ter form would be updated to include it as significant in its own right (NPS 2003a). 

Pipestone National Monument encompasses an archeological district, the boundary of which coincides with that of the national monument. Pipestone National Monument was listed on the National Register of Historic Places on October 15, 1966.  Types of features reported are quarries, mounds, circular stone alignments that are also known as tipi rings, petroglyphs, a historic cemetery associated with the Pipestone Indian School, and campsites involving Catlinite workshop areas.

E.2 Natural Resources

The most significant natural resources of the national monument are the Sioux quartzite rock formation with associated pipestone (Catlinite); 20 acres of associated Sioux quartzite prairie; 160 acres of remnant tall​grass prairie; Pipestone Creek, including Winnewissa Falls, and the glacial boulders that make up the Three Maidens.

A number of studies and research about the national monument’s natural resources have been conducted — surveys of plants, lichens, birds, small mammals, butterflies, and fishes. In addition, the national monument has a mammal species list derived from observations, aquatic macroinvertebrate monitoring data, and the start of a baseline insect collection. The first year of a survey of amphibians and reptiles was completed in 2002. The second phase is sched​uled for 2003. The German scientist Karl Geyer, who was part of the Nicollet expedition to the Pipestone region in the 1800s, derived the first botanical description of the Pipestone region. His journal is stored at the Smithsonian Institution in Washington, D.C.
Vegetation 

Pipestone National Monument consists of a number of vegetative communities including native prairie, degraded prairie, restored prairie, Sioux Quartzite prairie, forested woodland, and stream wetlands. The  National Monument has been included on Minnesota’s Natural Heritage Register (MNDNR 1983) for the occurrences of  the Sioux Quartzite prairie, among others.

The combined tallgrass prairie, accounting for approximately 240 acres, is dominated by big bluestem (Andropogon gerardii), prairie dropseed (Sporobolus heterolepsis), and other native grasses, with lower abundance of forbs such as silver scurf pea (Psoralea argophylla), purple prairie clover (Dalea purpurea) and blazing star (Liatris psynostachya). Although lower in abundance, exotic species have also invaded the native tallgrass prairie. There are over 90 exotic plant species found at the Monument. Control efforts focus on smooth brome (Bromus inermis), common buckthorn (Rhamus cathartica), leafy spurge (Euphorbia esula), yellow sweet clover (Melitotus officinalis), white sweet clover (Melilotus albus), bull thistle (Cirisium vulgare), musk thistle (Carduus nutans) damesrocket (Hesperis matronalis), Canada thistle (Cirisium arvense), perennial sow thistle (Sonchus arvensis), reed canary grass (Phalaris arundinacea), and Kentucky blue grass (Poa pratensis). Control efforts consist of mechanical removal, prescribed fires, and chemical application.
One goal of the national monument is to main​tain and restore the vista that historically sur​rounded the Pipestone quarries while retain​ing the biodiversity of the tallgrass prairie. A component of this goal is the restoration of tallgrass prairie communities. Prescribed burning was first used in prairie management at the national monument in the spring of 1972 (although some evidence of management burning in the 1950’s has recently been brought to light), and since then sections of Pipestone have been burned each year. These burns have been highly successful in restoring the domi​nance of native prairie species such as big bluestem in some areas of the national monu​ment. Burning has not eliminated weeds such as Canada thistle or sweet clover and some difficult areas of introduced pasture grasses such as Kentucky bluegrass. In addition to prescribed fires and the manual removal of exotics, some spot spraying with approved chemicals has been used, as well as mowing.

Sioux Quartzite Prairie

The Nature Conservancy has identified the Monument’s Sioux Quartzite prairie as a rare habitat and the best example of this habitat. The Association for Biodiversity Information rated this habitat as a G-1, critically impaired. The State of Minnesota ranked this habitat as S-1, habitat in greatest need of conservation. It is characterized by shallow soils and exposed bedrock, and contains a number of relatively rare plants. The Sioux quartzite prairie occurs over approximately 20 acres of the Monument.  The outcrops make a unique habitat for many plant species not found elsewhere in the prai​rie; therefore, this group of species is known as the Sioux quartzite prairie. They are de​scribed as follows in the memorandum of understanding between the National Park Service and the Minnesota Natural Heritage register:

“A distinctive assemblage of plant species, ranging from xeric to hydric, as associated with the various micro habitats found on quartzite rock surfaces. The endanger​ment status of this natural community type has not been determined. The rock outcrop flora, however, appears to be fairly well protected from threat due to its unsuitability for other 
uses.”
The Sioux quartzite prairie at Pipestone National Monument represents one of the least disturbed examples of this rare com​munity type globally. (NPS 2001a). The Na​ture Conservancy has designated the 20 acres of Sioux quartzite prairie type as “endangered throughout its range” and cites the pipestone outcrops as one of the few intact examples of this rare community type. The combination of water-retaining swales and the arid environ​ment of the thin soils results in the outcrops supporting many species at the eastern edge of their range. Prescribed fire and manual exotic weed control are employed as management tools in this community. 

Remnant Tallgrass Prairie

The remnant tallgrass prairie (160 acres) surrounding the pipestone quarries is part of the once extensive Coteau des Prairie, or high prairie. The tallgrass prairie at Pipestone sup​ports more than 500 native vascular plant spe​cies, including the western prairie fringed orchid, federally listed as threatened. Most of the prairie in North America has been con​verted to agricultural uses, leaving only small, isolated undisturbed remnants such as the one at Pipestone. Historically, much of the prairie was treeless because large wildfires occurred at frequent intervals. Prairie restoration activi​ties at Pipestone, such as exotic weed control, prescribed burns, collection of seed, and reseeding, are making progress. The tallgrass prairie community is culturally significant as the historic background of the pipestone quarries, although more recently the prairie has become recognized as significant to regional biodiversity (NPS 2001a).
Restored Tallgrass Prairie

The restored tallgrass prairie plant community covers an area of approximately 80 acres where tallgrass prairie has been replaced with exotic species such as smooth brome and bluegrass. Plant species, both exotics and natives, are considered weeds when they interfere with human activities or welfare. Tallgrass prairie is being restored at the national monument by reducing the number and extent of exotic plants and reseeding areas with native seed of tallgrass prairie plants.

Restoration efforts in the 1990s focused on introducing native grass and forb species into smooth brome (exotic) dominated fields. Exotics and persistent weeds predominate in formerly cultivated land, along the old rail​road right-of-way, in other disturbed areas that have been allowed to undergo secondary succession, and in patches in all the other vegetation types. Vegetation in these areas consists of several exotic pasture and lawn grasses and legumes, including smooth brome (Bromus inermis), red clover (Trifolium pra​tensis), and Kentucky bluegrass (Poa praten​sis), plus weedy species such as white and yellow sweet clover (Melilotus alba and M. officinalis), quackgrass (Agropyron repens), leafy spurge (Euphorbia esula), Canada thistle (Cirsium arvense) and musk thistle (Carduus nutans).

An alien plant ranking system (APRS) “helps identify those species that have the most seri​ous impact — those on a site of limited distri​bution or off site with a high potential to in​vade . . .” (APRS Implementation Team 2000). Such a study done for Pipestone found 70 alien species at the national monument, with 11 of them requiring management. The current plant database for the national monument lists more than 90 exotics. The plants of greatest concern are common buckthorn (Rhamnus carthartica), leafy spurge, and smooth brome. Of somewhat less concern are yellow sweet clover and musk thistle. The national monument has an active exotic weed control program that tracks the number of exotic weeds that are removed annually.

Since 1993 the national monument has been part of the Prairie Cluster Long-Term Eco​logical Monitoring Program. This program has established monitoring at the national monument for the tallgrass prairie ecosystem and sensitive plant species. Results from the monitoring provide valuable information for making management decisions relating to prairie restoration.

Woodland Areas

The wooded areas at the national monument are primarily along the stream corridor and along the escarpment. These areas have become more dominant since European settlement and the exclusion of fire on the landscape. The national monu​ment controls the expansion of the wooded areas into the prairie through the use of pre​scribed burns, but the prescribed fires are not intense enough to remove the well-established trees in these areas.

The forested woodlands are dominated by tree species representative of riparian zones and uplands in the northeastern tallgrass prairie region.  Upland trees include, burr oak (Quercus macrocarpa), fireberry hawthorn (Crataegus chrysocarpa), hackberry (Celtis occidentalis), smooth sumac (Rhus anacardiaceae), wild plum (Prunus americana), and chokeberry (Prunus virginiana). Riparian trees include varieties of willow (Salix spp), cottonwood (Populus deltoides), green ash (Fraxinus pennsylvanica), boxelder (Acer negundo), and American elm (Ulmus americana). Common buckthorn is an invading exotic that is dominating the understory in portions of the woodlands. Yearly, Monument staff mechanically removes 1-5 acres of buckthorn and treats stumps with chemicals.

Water Resources

Pipestone Creek enters the national monu​ment from the east, cascades over the Sioux quartzite escarpment as a waterfall, and flows into a small impoundment. From there it meanders northwesterly across the glacial valley until it exits the north boundary. Above the falls, the creek was channelized in the early 1900s to help drain agricultural lands and decrease the chance of flooding upstream. It now flows well below its original creek bed. The channel to the falls, which is roughly 21 feet wide and 5 feet deep, drains approxi​mately 30,000 acres of land. Pipestone Creek starts upstream about 13 miles and eventually flows into the Lower Big Sioux River.

The severe hydrological alterations of the creek’s watershed have caused increased sediment deposition and a change in both floral and faunal composition along the creek corridor. The distribution of surface water through the surrounding landscape has been restricted. Significant flooding of residential and business areas in 1993 prompted the city of Pipestone to contact the U.S. Army Corps of Engineers for consultation and administra​tion of a program to reduce damage from future flooding events.  A report was completed but no action has been taken by the City.
The Prairie Cluster Long-Term Ecological Monitoring Program has been actively moni​toring macroinvertebrates in Pipestone Creek since 1997.

Soils

Soils in the national monument are derived from glacial-derived tills, loess, and alluvium. The Sioux quartzite is too hard to weather significantly. During glaciation, till was ini​tially deposited over the bedrock to depths of a few inches to 10 feet thick. Later, as the glacial ice advanced and waned along the Coteau edge to the east, wind-blown sediment was transported to the Coteau and covered most of the thin till by about 1–6 feet of loess. Large boulders, or glacial erratics, were trans​ported to the national monument by the glacial ice from granite bedrock areas along the Minnesota Valley to the north. The Three Maidens are the largest of these deposits. Small amounts of glacial outwash buried by loess are found in the national monument just east of the escarpment. Alluvium transported from upstream parts of the watershed is found along the Pipestone Creek floodplain. (Ojakangas and Matsch 1982; NPS 1983).

Soils in Pipestone National Monument are variable in depth, fertility, and productivity. Thirteen soil types have been mapped in the national monument (USDA, SCS 1976).

Wildlife

Mammal species at the Monument are typical of the area and include; white-tailed deer, white-tail jack rabbit, eastern cottontail, woodchuck, striped skunk, raccoon, badger, red fox, thirteen-lined ground squirrel, pocket gopher, eastern mole, woodland and prairie deer mice, voles, shrews, and weasels. Mink, muskrat, and beaver also have been observed near streams and lakes. Harvest mice and prairie voles were captured by Snyder (1986).

Birds are abundant in the national monument; well over 100 species were recorded in a 1984–85 study (Snyder 1986). Winter or resident birds include juncos, tree sparrows, bluejays, downy woodpeckers, and chickadees. Com​mon summer birds are robins, brown thrash​ers, bobolinks, meadowlarks, nighthawks, kingfishers, goldfinches, yellow warblers, red-winged blackbirds, mourning doves, mallard ducks, and blue winged teal. The nonnative ring-necked pheasant and wild turkeys also are present. Great blue and green-backed herons and American woodcock also can be observed at times. Migrant birds are numerous in spring and fall.

Reptiles known to occupy the national monument are snapping and painted turtles, prairie skinks, and garter snakes. Leopard and chorus frogs are found in or near water bodies, as is the tiger salamander. The Ameri​can toad occurs throughout the national monument.

Fish observed in the creek and lakes include northern pike, white sucker, sunfish, bull​heads, and bass. Various minnows and shiners, including the Topeka shiner (federally listed as endangered), also can be found here.

A butterfly survey conducted in 1997 and 1998 found 25 different species of butterflies (USGS 2000). A baseline insect collection initiated at the Monument in the summer of 2000 collected over 125 different species of insects in 14 different orders.  An insect inventory to determine the terrestrial insects present was initiated in 2004.
Six rare faunal species have been identified in the Monument.  The Topeka Shiner is listed as federally endangered with a recovery plan to be released in 2004. There is little to no information on the life history of the shiner in Pipestone Creek. The Poweshiek skipper (Oarisma powesheik), regal fritillary (Speyeria idalia), Dakota skipper (Hesperia dacotae), Henslow’s sparrow (Ammodramus henslowii), and snapping turtle (Chelydra serpentina) are Minnesota species of special concern.

Threatened or Endangered Species and Species of Special Concern

 The Topeka Shiner (Notropis topeka) and western prairie fringed orchid (Platan​thera praeclara) are listed as federally endangered. Twelve other species are Minnesota species of special concern.  All of these species can be found in Table 1. List of Federal and State listed species that occur at Pipestone National Monument below.

The western prairie fringed orchid (Platan​thera praeclara) was federally listed as a threatened species in 1989. It was not identified at Pipestone National Monu​ment until the early 1990s.  

To deter​mine the possible effects of management actions such as prescribed fire and climate variations on the orchid population, a long-term monitoring program was initiated at Pipestone in 1993 as part of the Prairie Cluster Long-Term Ecological Monitoring Program. The objective of the orchid monitoring is to report annual trends in the status and dis​tribution of the population based on a count, maps of flowering plants, and demographic study of marked plants. Annual numbers of flowering plants have ranged from 0 to 221. At Pipestone, the results of demographic moni​toring of marked plants suggests that late spring fires can detrimentally affect that year’s flowering population, although three years later the highest flowering count was made. The national monument staff has determined that the orchid population will not be burned in the late spring to avoid damage to orchids that have emerged. There is no designated critical habitat for this species.

The endangered Topeka shiner (Notropis topeka), found in prairie rivers and streams, is known to occur in the national monument in small numbers. Starting in 2001, the Long-Term Ecological Monitoring Program initiated monitoring for the Topeka shiner following guidelines established by the U.S. Fish and Wildlife Service. Critical habitat, including Pipestone Creek just outside the Monument, was designated in 2004.  No recovery plan has been adopted by the U.S. Fish and Wildlife Service to date.
Table 1. List of Federal and State listed species that occur at Pipestone National Monument.

	SPECIES
	Federal or State
	Listing

	Scientific Name
	Common Name
	
	

	Platanthera praeclara
	Western prairie fringed orchid
	Federal
	Threatened

	Isoetes melanopoda
	Blackfoot Quillwort
	State
	Endangered

	Buellia nigra
	Lichen species
	State
	Endangered

	Plantago elongata
	Longleaf plantain
	State
	Threatened

	Heteranthera limosa
	Mud plantain
	State
	Threatened

	Bacopa rotundifolia
	Water hyssop
	State
	species of special concern

	Marsilea vestita
	Hairy pepperwort
	State
	species of special concern

	Myosurus minima
	Mousetail
	State
	species of special concern

	Limosella aquatica
	Northern mudwort
	State
	species of special concern

	Opuntia macrohiza
	Plains prickly pear cactus
	State
	species of special concern

	Buchloe dactyloides
	Buffalograss
	State
	species of special concern

	Cyperus acuminatus
	Short pointed cyperus
	State
	species of special concern

	Schedonnardus paniculatus
	Tumble grass
	State
	species of special concern

	Notropis topeka
	Topeka shiner
	Federal
	Endangered

	Ammodramus henslowii
	Henslow’s sparrow
	State
	Endangered

	Hesperia dacotae
	Dakota skipper
	State
	Threatened

	Oarisma powesheik
	Poweshiek skipper
	State
	Special concern

	Speyeria idalia
	regal fritillary
	State
	Special concern

	Chelydra serpentina 
	snapping turtle
	State
	Special concern


Wetlands

The Prairie Management Plan for Pipestone National Monument found that wetlands — including Pipestone Creek, ponds, intermit​tent drainageways, and marsh — occupy about 8% of the national monument (Becker, Bragg, and Sutherland 1986). The exotic reed canary grass (Phalaris arundinacea) dominates the shorelines of Pipestone Creek, Lake Hiawa​tha, and other ponds along the stream. It also dominates two deep wetland basins along the eastern boundary. More than 30 years ago it was observed that the shoreline of Lake Hia​watha (a partially damed section of Pipestone Creek) was dominated by Carex, Scirpus, Cala​magrostis, Cicuta, and Asclepias species (Stevens 1969). 

The area near the southern part of the eastern boundary still contains wetlands in apparent natural condition, which are dominated by cordgrass, sedges, rushes, and hydric forbs. In many areas in the national monument, small scour ponds or ephemeral pools are located in drainageways where the outlets are controlled by rock outcrops. Many of these ponds and drainageways have been heavily grazed in the past and have been invaded by quackgrass and smooth brome, but those in the tallgrass prai​rie north and east of the main road contain many native wetland species.

Floodplains

The Federal Emergency Management Agency mapped floodplains at the national monument in 1991. The resulting flood insurance rate map shows about one-third to one-half of the national monument in the 100-year flood​plain, but no base flood elevations are deter​mined. Base floodplain elevations have been determined for a small portion on either side of Pipestone Creek (Main Ditch) above the falls on the eastern side of the national monu​ment. The 100-year floodplain is on either side of Pipestone Creek. An area about 250 feet wide along the eastern boundary of the national monument, which extends from 9th street to about 250 feet north of the Main Ditch, is within the 100-year floodplain, with base flood elevations calculated at 1718–1719 feet. The rest of the national monument lies within the 500-year floodplain or areas of 100-year flood with average depths of less than 1 foot, or with drainage areas less than 1 square mile.

Flash flooding in the national monument along Pipestone Creek has occurred following heavy rain during spring and summer thunderstorm events.  Frequent flash-flooding has several adverse impacts. Sediments have nearly filled Lake Hiawatha, and less than two feet of water storage is left in the lake. Aquatic macro invertebrates on rocks in the stream are also dislodged, resulting in reduced stream productivity. In the floodplain, biota are exposed to chemical pollutants and debris detracts from aesthetics of the site.
Air Quality

The Pipestone region falls under a Class II air quality classification standard. Air quality at the Monument is currently good.  Historically air quality was impacted by wildland fires and blowing dust.  Anthropogenic impacts from automobile emissions, local industry and municipal and agricultural burning have increased in recent years due to development outside the Monument.  The Monument is bordered by the city of Pipestone to the south and the Good Samaritan retirement home, Falls Landing assisted living facility, and Minnesota West Community and Technical College to the northeast. 

E.3 Park Function and Local Community

Visitor Use
The highest visitor use occurs at the Monument between Memorial Day in May and Labor Day in September. During the months of April, May, September, and October many school groups come to the Monument. Visitors are able to watch the orientation program, visit the museum, cultural center, and cooperating association, and walk the ¾-mile self-guided interpretive trail. From April through October there are cultural craft workers that demonstrate pipestone carving for pipes and effigies. The average visitor stay is around 2 hours. 

The other classification of visitors includes quarriers and Native American use of sweat lodges, Sundance grounds, and other spiritual pursuits.  Prescribed fire season does not normally coincide with quarrying season due to the water level in the quarries during the early spring.  Sundances are typically held during the summer (July and August).  Other spiritual uses are unpredictable and typically, staff is unaware that they are occurring.  No complaints have been received to date about prescribed fire operations interfering with these types of uses.  The Native American community has been supportive of prairie management and prescribed fire use to maintain the prairie (Stoffle et al, 2004).  

Adjacent Land Use
Pipestone National Monument is surrounded on all sides by private and federal landowners (Figure 2). Along the south boundary agricultural fields and Hiawatha Club grounds border the park. The Hiawatha Club grounds are groomed except along the western side, which is predominately, degraded prairie. Within a quarter of a mile is the city of Pipestone, which has a population of roughly 4500 people. A small housing development is within 200 yards of the Monument’s southwest side and is separated from the park by farm fields.  Private property (pasture and farm fields) and a cemetery border the west boundary. Immediately to the north is the Pipestone Wildlife Management Area, owned by the US Fish and Wildlife Service and managed by the Minnesota Department of Natural Resources. Across the county road from this land is a private residence. With in a quarter mile from the northeast corner of the Monument is the Minnesota West Technical and Community College, Falls Landing Assisted Living facility, and the Good Samaritan Retirement Home. The east boundary consists of agricultural fields, the city of Pipestone’s community compost and burn piles, a private campground, and residences. 

Park Operations

There are 9 permanent staff and up to 10 seasonal staff at the Monument. All available staff are involved with prescribed fire activities at some level particularly on the day of the prescribed fire.  Four of the park staff (the Resource Manager, Maintenance Worker, Chief of Visitor Services and Protection, and the Law Enforcement Ranger) are required to be certified to fight wildland fires.  The Resource Manager acts as the Fire Management Officer or Fire Coordinator. During prescribed burn activities a National Park Service fire module crew and the US Fish and Wildlife Service assists with prescribed fire activities. Both the Monument and assisting crews provide the necessary equipment to conduct a prescribed fire. Between the years 1996 and 1999, the cost of prescribed fires in the park cost an average of $21/acre. The total acreage of the four burn units were burned on a 3-year rotation (units 2 and 3 were burned together), the average cost of prescribed fire is approximately $1500/year. Prescribed fires at the Monument typically last one day with prep work occurring prior to the burn. 

The Monument has the following fire equipment on hand, two 125 gallon slip on fire pumpers, a 50 gallon slip on pump for a John Deer gator, an ATV with 50 gallon water capacity, 6 drip torches, and a variety of hand tools. The pickup trucks used to hold the larger pumps are older and would need to be replaced in the next few years. The maintenance division maintains the equipment and the equipment is accessible during the fire season for quick response to wildland fires on the Monument. 

The Monument obtains a yearly county burn permit that covers the prescribed fire activities. There is also a General Agreement with the local volunteer fire department for assistance with both structural and wildland fires at the Monument. This agreement is in the process of being updated. In addition the Monument works with adjacent landowners to conduct burns on their lands in conjunction with the Monument’s burns. 

F.
Issues and Impact Topics
Issues and concerns affecting this proposal were identified from past NPS planning efforts. Identified issues are similar to those described in the 1984 Fire Management Plan, 1986 Vegetation Survey and Prairie Management Plan, and the1996 Resource Management Plan. Issues include the natural resources (biotic communities, topography and soils, special status species, air quality, flood plains and wetlands, and water quality), cultural (historic and archeological), effects on park operations, prime and unique farmland, socioeconomic values, environmental justice, and visitor use. 

F.1 Impact Topics Included in this Document

The National Environmental Policy Act (NEPA) of 1969 calls for an examination of the impacts on all components of affected environment.  NPS policy is to protect the natural abundance and diversity of the entire park’s wildlife and vegetative communities as well as other resources and values. Actions resulting from the three alternatives would variously affect these resources and communities.  The following section briefly describes the impact topics discussed further in the following impact section, as well as those topics dismissed from further discussion.  

Cultural and Ethnographic Issues:

As described in earlier sections, the new FMP will establish a prescription fire regime that seeks to perpetuate and mimic some of the effects found in the pre-European settlement of the central plains.  A return to a somewhat simplified natural fire regime allows for more flexibility of resource management alternatives, and helps reestablish fire as a part of the vegetation cycle within the Monument.  It will allow for the use of fire as a tool for hazard fuels management and for controlling or maintaining populations of native and exotic plants.  

Although there is no completed cultural landscape report for the Monument, managers are trying to maintain a cultural landscape from mid-1800 (Resource Management Plan 1996). The Monument is scheduled to have a cultural landscape report to be completed in the next five years pending funding. Completion of this report would help guide fire management at the Monument. 

Ethnographic resources include the plants and animals of the prairie, rock outcrops and the quarries.  Nearly every aspect of the national monument is an ethnographic resource (Stoffle et al, draft 2004).  Ethnographic resources are adopted as an impact topic. 
Since fire may be disruptive, at least temporarily, to some human activities, including the cultural and ethnographically related activities described earlier in this document, the potential impacts of prescribed fires on the parks cultural and ethnographic resources will be included.    

Vegetation

The management of vegetation through the use of prescribed fire is at the core of the proposed Fire Management Plan.  Impacts of the use of fire on native vegetation species as well as exotic species will be discussed.  

Wildlife

Wildlife species anywhere are adapted to the environment in which they exist.  Modifying even small parts or components of a species environment may have extreme effects on one or many wildlife species.  Vegetation communities, in particular, tend to be a defining aspect of a species habitat.  Modifying a vegetative community, whether by mowing, herbicides, cutting, or with prescribed fire, will have some effects on wildlife communities.  The effects on wildlife as a result of the new FMP will be discussed in the following section.  

Special Status Species (Rare, Threatened and Endangered Species) 

The Endangered Species Act (1973), as amended, requires an examination of impacts to all federally listed threatened or endangered species, any other special status species, or designated critical habitat. National Park Service policy also requires examination of the impacts to state listed threatened or endangered species. Pipestone National Monument has two federally listed species, the threatened Western Prairie Fringed Orchid (Plantanthera praeclara) and the endangered Topeka shiner (Notropis topeka). Ten Minnesota state-listed plant species, two butterfly species, and one reptile are located at the Monument. Therefore special status species will be addressed as an impact topic in this document. 

Water Quality
The 1972 Federal Water Pollution Control Act, as amended by the Clean Water Act of 1977, is a national policy to restore and maintain the chemical, physical, and biological integrity of the nation’s waters, to enhance the quality of water resources and to prevent, control, and abate water pollution. The 2001 NPS Management Policies provides direction for the preservation, use, and quality of water originating, flowing through, or adjacent to park boundaries. 

About 1 mile of Pipestone Creek passes through Pipestone National Monument. The creek originates approximately 12 miles to the northeast, near Holland, and passes through the Monument.  There is high potential for threats to its water quality from outside the Monument.  These threats include agricultural runoff (sediment, animal wastes, fertilizers, and pesticides), municipal pollutants, and industrial spills of toxicants, residential development, gravel pit operations, storm water runoff, recreational use, road salt, and atmospheric deposition (NPS, Water Resources Division 1999). 

Overall there may be minor sediment load increases into Pipestone Creek immediately following a fire but would be of short duration (up to a month or so, and only following a streamside fire) and would be comparable to what occurred naturally under pre settlement fire regimes. 

However, the presence of a Federally Listed Endangered fish (the Topeka shiner (Notropis topeka)) as well as three other state listed aquatic species in Pipestone Creek raises concerns.  The cumulative affects of even this small potential increase in sediment loading following a prescribed fire raises concerns.  All aquatic species are sensitive to varying degrees to water quality.  Because of this, water quality will be discussed further.  

Visitor Use 

The visiting public’s enjoyment is one of the elemental purposes of the NPS according to the 1916 Organic Act.  The Statement for Management (1995), states that one purpose of the Monument is to “preserve and manage the ethnological, historical, archeological, and geological resources of the area for the betterment and enjoyment of all.”  Actions taken under each alternative may have short-term impacts on visitor use of the Monument. Health and safety will be addressed. Therefore, visitor use will be analyzed as an impact topic in this document.  

Adjacent Lands to the Monument
Pipestone National Monument is surrounded on all sides by a combination of county, city, state, private, and federal landowners. These adjacent lands could be affected by the alternatives. Therefore, adjacent lands will be addressed as an impact topic in this document. 

Air Quality
The federal 1963 Clean Air Act (42 U.S.C. 7401 et seq. As amended), stipulates that federal land managers have an affirmative responsibility to protect a park’s air quality from adverse air pollution impacts. Air quality would be affected to various degrees by fire events inside the Monument. In addition, the fire events inside the Monument may affect the air quality in the town of Pipestone. Therefore, this impact topic is analyzed in this document. 

Park Operations 

All park operations could be affected by the alternatives. Therefore, park operations will be addressed as an impact topic in this document. 

F.2 Impact Topics Considered but Dismissed from Further Analysis

Geology and Soils 

The Monument is located in a U-shaped glacial valley that is underlain by Sioux quartzite, metamorphosed sandstone.  The bedrock is exposed throughout the Monument, but is most prominent in an escarpment near the eastern boundary.  Catlinite, or pipestone, is a soft, red mudstone found in seams of the quartzite. The soils in the Monument are derived from glacial tills, loess and alluvium and tend to be thin.  Thirteen soil types have been mapped in the Monument, the majority composed of silty-clay loams (Becker 1986). 

Prairie fires such as those proposed at the park tend to move quickly limiting the amount of soil heating and would not impact nature of the geology and soils at the Monument. Soils are also held in place by the root systems of the prairie vegetation, thus preventing or minimizing soil erosion after prescribed fires.  Therefore, geology and soils was dismissed as an impact topic in this document. 

Flood Plains and Wetlands 

Executive Order 11988 (“Floodplain Management”) requires all federal agencies to avoid construction within the 100-year floodplain unless no other practical alternative exists. Additionally Executive Order 11990 (“Protection of Wetlands”) requires an examination of impacts to wetlands, of the potential risk involved in placing facilities within wetlands and protection of wetlands. This proposal does not propose any construction in the flood plains or wetlands or activity that would impact the flood plain and wetlands. Therefore, flood plains and wetlands were dismissed as an impact topic in this document. 

Archeology

Archeological resources have been surveyed throughout the Monument.   There are few known surface archeological artifacts within the Monument. Recent surveys were conducted post-prescribed fires to document archeological resources when they were visible.  No archeological resources were identified as being threatened by prescribed fires.  Two studies have conducted experimental fires in order to determine the effects of fire on a variety of artifacts in grassland environments.  The conclusions of the research indicate that: 1) prescribed fire has little effect on subsurface artifacts, even those as buried as shallowly as 1 centimeter below the surface; 2) little significant thermal alteration of surficial artifacts takes place (Buenger, 2003 and Sayler et al, 1989).   Currently, the Monument staff notifies the Midwest Archeological Center of any prescribed fire activities so that archeologists are able to examine the burn area, both pre and post burn.   The park also prevents fires from impacting known archeological resources such as the two petroglyph sites (Tom Thiessen, pers.comm.).  These protection activities would continue under the new FMP, and this topic was eliminated from further discussion.
Socioeconomics
NEPA requires an analysis of impacts to the “human environment” which includes economic, social and demographic elements in the affected area. While the town of Pipestone abuts the south boundary of the Monument their employment base is related to agriculture, industry, and a technical college. Fire events may bring a short-term need for additional personnel to the Monument, but this would be minimal (5-8 people) and would not affect the communities’ overall population, income and employment base. Therefore, this impact topic is not included for further analysis in this document. 

Environmental Justice

Executive Order 12898, “General Actions to Address Environmental Justice in Minority Populations and Low-Income Populations,” requires all federal agencies to incorporate environmental justice into their missions by identifying and addressing disproportionately high and adverse human health and environmental effects of their programs and policies on minorities and low-income populations or communities. No alternative would have health or environmental effects on minorities or low-income populations or communities as defined in the Environmental Protection Agency’s Draft Environmental Justice Guidance (July 1996). Therefore, Environmental Justice was dismissed as an impact topic in this document. 

Prime and Unique Farmland

In August 1980, the Council on Environmental Quality directed that federal agencies must assess the effects of their actions on farmland soils classified by the United Sates Department of Agriculture’s Natural Resource Conservation Service as prime or unique. Prime or unique farmland is defined as soil, which particularly produces general crops such as common foods, forage, fiber, and oil seed; unique farmland produces specialty crops such as fruits, vegetables, and nuts. According to the Natural Resource Conservation Service, there are no prime farmlands associated with the project area. Therefore, the topic of prime and unique farmland was dismissed as an impact topic from this document. 

G.
Environmental Consequences   
This section describes the environmental consequences and effects associated with the three alternatives.   It is organized by Impact Topic, which distill the issues and concerns into distinct topics for discussion analysis. These topics focus on the presentation of cultural and environmental consequences, and allow a standardized comparison between alternatives based on the most relevant topics.  A summary table of the environmental consequences and effects can be found at the end of the section.    

To the extent possible, the direct, indirect, short term, long term, beneficial and adverse impacts of each alternatives are described for each resource.  Cumulative impacts are discussed in the context of the definition given in 40 CFR 1508.7.

Methodology

 The NPS based this impact analysis and conclusions on the review of existing literature and park studies; information provided by experts within the National Park Service and other agencies; and professional judgments and park staff insights. Additional methodologies are described if applicable for the impact topics. 

Impairment Analysis

The National Park Service Management Policies (NPS, 2001) requires analysis of potential effects to determine whether or not actions would impair the Monuments resources or values. The fundamental purpose of the national park system, established by the Organic Act and reaffirmed by the General Authorities Act, as amended, begins with a mandate to conserve Monument resources and values and to prevent impairment of those resources; and, the Monuments enabling legislation, as amended, further mandates resource protection. National Park Service managers must always seek ways to avoid, or to minimize to the greatest degree practicable, actions that would adversely affect Monument resources and values (NPS Management Policies, 2001, Section 1.4 Park Management).

These laws give the National Park Service the management discretion to allow impacts to Monument resources and values when necessary and appropriate to fulfill the purposes of a Monument, so long as the impact does not constitute impairment of the affected resources and values. Although Congress has given the National Park Service the management discretion to allow certain impacts within National Park Service units, that discretion is limited by the statutory requirement that the National Park Service must leave Monument resources and values unimpaired, unless a particular law directly and specifically provides otherwise.

The prohibited impairment is an impact that, in the professional judgment of the responsible National Park Service manager, would harm the integrity of Monument resources or values, including the opportunities that otherwise would be present for the enjoyment of those resources or values. An impact to any Monument resource or value may constitute impairment. Impairment may result from National Park Service activities in managing the Monument, from visitor activities, or from activities undertaken by concessionaires, contractors, and others operating in the Monument. Impairment of Monument resources can also occur from activities occurring outside Monument boundaries. An impact would be more likely to constitute impairment to the extent that it has a major or severe adverse effect upon a resource or value whose conservation is:


Necessary to fulfill specific purposes identified in the establishing legislation or 
proclamation of the Monument;


Key to the natural or cultural integrity of the Monument or to opportunities for enjoyment 
of the Monument; or


Identified as a goal in the Monument’s general management plan or other relevant 
National Park Service planning documents.

Cumulative Impacts 

The CEQ regulations, which implement NEPA, require assessment of cumulative impacts in the decision-making process for federal projects. Cumulative impacts are defined as “the impact on the environment which results from the incremental impact of the action when added to other past, present, and reasonable foreseeable future actions regardless of what agency (federal or nonfederal) or person undertakes such other actions. Cumulative impacts can result from individually minor but collectively significant actions taking place over a period of time.” (40 CFR 1508.7).

Cumulative impacts are considered for both the no-action and proposed action alternatives. Cumulative impacts were determined by combining the impacts of action alternatives with potential other past, present, and reasonably foreseeable future actions. Therefore, it was necessary to identify other ongoing or foreseeable future projects within Pipestone National Monument and, if necessary, the surrounding region. Other actions and plans that were considered during the analysis of cumulative impacts were presented in Section 2.2, Relationship to Other Actions and Plans.

Intensity, Duration, and Type of Impact

Evaluation of alternatives takes into account  whether the impacts would be negligible, minor, moderate, or major; with minor being barely detectable, moderate being clearly detectable, and major being a substantial alteration of current conditions. Duration of impacts are evaluated based on the short-term or long-term nature of alternative-associated changes on existing conditions. Type of impact refers to the beneficial or adverse consequences of implementing a given alternative. More exact interpretations of intensity, duration, and type of impact are given for each resource area examined. Professional judgment is used to reach reasonable conclusions as to the intensity and duration of potential impacts.

G.1 Cultural and Ethnographic Resources

Methodology

The analysis is focused on the protection of cultural and ethnographic resources within the boundaries of the Monument during the implementation of on-the-ground actions described in the proposed Fire Management Plan, as well as the effects following those on the ground activities.  Because the same actions described in the proposed FMP may have very different effects on different aspects of cultural and ethnographic resources (such as archeological resources versus the cultural landscape for instance), this section is further broken into two separate sections for discussion:  Cultural Landscapes and Other Ethnographic Resources. 

Basis of the Analysis

The basis of the analysis is the understanding that fire management activities have the potential for damaging cultural resources such as archeological sites and artifacts, as well as ethnographic resources, such as sacred sites and objects like pictographs or rock formations.   Actions that may significantly improve the cultural landscape of an area may have the potential to damage other valuable cultural resources.  This potential damage can occur from the physical activities of controlling fires, such as cutting fire breaks, tire rutting, mowing activities, and felling trees, as well as a fire itself.  There is also the potential to damage cultural and ethnographic resources during mechanical hazard fuel reduction activities, such as mowing or grubbing woody vegetation.  Activities and precautions during the planning of fire management activities can reduce the potential for damaging these important resources.  

G.1.a Cultural and Ethnographic Landscapes
Methodology
A method used for determining impacts to landscapes (both cultural and 



ethnographic) cannot be derived from current literature based on research at the 


Monument.  The cultural landscapes have not been defined, studied, or 



documented.  An ethnographic study has been undertaken but final results have 


not been received by the Monument. Based upon the draft study (Stoffle and 


Zadeño, et al, 2004 draft), at the core of the ethnographic landscape of the 



national monument is the continued use of the quarries and the context of the 


quarries and other ethnographic resources within the prairie landscape.  Therefore, 

the method for assessing the impacts to landscapes will be based upon the 



Monument’s ability to provide continued access to quarrying (an action that 


maintains the landscape) and the ability to maintain or improve the condition of 


prairie vistas.
Impact thresholds used for describing the effects on cultural and ethnographic landscape of 


implementing the proposed FMP are as follows: 

Negligible
Impact(s) is at the lowest levels of detection with neither adverse nor beneficial 


consequences. The determination of effect for §106 would be no adverse effect

Minor

Adverse: alteration of a pattern(s) or feature(s) of the landscape would not 



diminish the overall integrity of the landscape. The determination of effect for 


§106 would be no adverse effect.



Beneficial: preservation of landscape patterns and features in accordance with the 


Secretary of the Interior’s Standards for the Treatment of Historic Properties with 


Guidelines for the Treatment of Cultural Landscapes. The determination of effect 


for §106 would be no adverse effect.

Moderate
Adverse: alteration of a pattern(s) or feature(s) of the landscape would diminish 


the overall integrity of the landscape. The determination of effect for §106 would 


be adverse effect.  An MOA is executed among the NPS and applicable 



SHPO/THPO and, if necessary, the ACHP in accordance with 36 CFR 800.6(b).  


Measures identified in the MOA to minimize or mitigate adverse impacts reduce 


the intensity of impact from major to moderate.

Beneficial: rehabilitation of a landscape or its patterns and features in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties with Guidelines for the Treatment of Cultural Landscapes. The determination of effect for §106 would be no adverse effect.

Major

Adverse: alteration of a pattern(s) or feature(s) of the landscape would diminish 


the overall integrity of the landscape.  The determination of effect for §106 would 

be adverse effect.  Measures to minimize or mitigate adverse impacts cannot be 


agreed upon and the NPS and applicable state or tribal SHPO/THPO/or ACHP are 

unable to negotiate and execute an MOA  in accordance with 36 CFR 800.6(b).



Beneficial: restoration of a landscape or its patterns and features in accordance 


with the Secretary of the Interior’s Standards for the Treatment of Historic 


Properties with Guidelines for the Treatment of Cultural Landscapes. The 



determination of effect for §106 would be no adverse effect.


Impairment 
A major, adverse impact to a resource or value whose conserva​tion is (1) 



necessary to fulfill specific purposes identified in the establishing legislation or 


procla​mation of Pipestone National Monument; (2) key to the natural or cultural 


integrity of the Monument; or (3) identified as a goal in the Monument’s general 


management plan or other relevant National Park Service planning documents.

Duration
Short Term:  Return to desired condition, or improvement to desired 



condition takes place in one year or less



Long Term: Return to desired condition, or improvement to desired 



condition takes place in over one year but less than 10 years.  



Permanent:  The effects of the action last longer than 10 years, or are 



permanent, or nearly permanent.  

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted.  

Quarrying: The prescribed fire program along with mechanical and chemical treatments, maintain the visual integrity of the national monument prairies.  Furthermore, since the act of quarrying requires the removal of vegetation, earth, and rock, maintaining a tree-free environment eases the burden of the quarriers, since they do not have to remove tree roots.  
During prescribed fire operations, access to the quarries may be temporarily denied.  Only two burn units are adjacent to the quarries and based upon a three year prescribed fire rotation, access to quarries would be denied only two days in a three year period. Quarrying is not generally undertaken in the springtime due to cold, wet weather and the heavy influx of groundwater into the quarries.   The adoption of Alternative A would produce a negligible adverse effect on quarrying and therefore negligible to no adverse effect on the aspect of the ethnographic landscape dependent upon quarrying.        
Prairie Vistas:  Prairie vistas at the national monument are maintained primarily by fire.  Fire prevents the density of trees and shrubs from increasing over time and changing the look of the landscape.  Adoption of Alternative B would produce a long-term, major beneficial affect on the ethnographic landscape. 
Overall, the long-term beneficial affects of alternative B on the maintenance of the prairie landscape and the short-term negligible negative affect on quarrying add up to a long-term major beneficial impact.  

Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. Fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  

Adoption of Alternative B would produce the identical affects as described for Alternative A except it would comply with DO-18. 
Alternative C: Suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic and invasive vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.

Adoption of alternative C would not allow for the use of prescribed fire in maintaining the prairie landscape (ethnographic).  Mechanical means would have to be adopted in order to reduce shrub and tree cover throughout the Monument that are prohibitively expensive.  The adoption of this alternative would have negligible negative affect on the landscape elements associated with quarrying because eventually, trees and shrubs may increase the work required to remove the vegetation and soil layers to access the Sioux quartzite and catlinite.  Overall, adoption of alternative C would have a long-term major negative impact on the ethnographic landscape of the national monument.

Cumulative Impacts: The cumulative impacts of adoption of either Alternative A or B would be the maintenance of the ethnographic landscape, a desired outcome.  The adoption 
of alternative C would produce cumulative negative impacts to the landscape by 
allowing trees and shrubs to invade the prairie, changing the visual context of the quarries.  

Conclusion: Under alternative A or B (proposed) there would be maintenance of the prairie landscape, providing for the continued existence of the ethnographic landscape; a 
major beneficial and long-term impact.  Alternative B provides for the adoption of new regulations defined in DO-18 and is therefore preferable to the adoption of alternative A, no action.  No impairment of listed or ethnographically significant landscapes would occur under the adoption of any of the alternatives. 
G.1.b Other Ethnographic Resources

Methodology:  

The potential impacts of fire management on other ethnographic resources including; rock formations, petroglyphs, traditionally used plant species, Pipestone Creek, and Winnewissa Falls will be evaluated based on the ability of each alternative to support the continued existence and use of these resources as reflected by fire policy and actions.  The definition of the resources and the significance of their continued presence and accessibility were derived from Stoffle and Zadeño, 2004 (draft).   Visitation patterns of affiliated peoples and ethnographic use of sites, other than the quarries, within the Monument is generally not formally recorded.  However, based on the knowledge of the staff, the presence of prayer ties and offerings are a year-round sight although the majority of them appear during the summer months when the quarries are most active.  Therefore, any activity that precludes access to the any area of the Monument is considered an impact; the severity based on duration.
Impact thresholds used for describing the effects on other ethnographic resources of 



implementing the proposed FMP are as follows

Negligible
Impact(s) would be barely perceptible and would neither alter resource 



conditions, such as traditional access or site preservation, nor the relationship 


between the resource and the individual users or affiliated group’s body of 


practices and beliefs. The determination of effect on Traditional Cultural 



Properties (ethnographic resources eligible to be listed in the National Register) 


for §106 would be no adverse effect.

Minor

Adverse: impact(s) would be slight but noticeable but would neither appreciably 


alter resource conditions, such as traditional access or site preservation, nor the 


relationship between the resource and the individual or affiliated group’s body of 


practices and beliefs. The determination of effect on Traditional Cultural 



Properties (ethnographic resources eligible to be listed in the National Register) 


for §106 would be no adverse effect.



Beneficial: would allow access to and/or accommodate a group’s traditional 


practices or beliefs. The determination of effect on Traditional Cultural Properties 

for §106 would be no adverse effect.

Moderate
Adverse: impact(s) would be apparent and would alter resource conditions. 


Something would interfere with traditional access, site preservation, or the 


relationship between the resource and the individual or affiliated group’s practices 

and beliefs, even though the group’s practices and beliefs would survive. The 


determination of effect on Traditional Cultural Properties (ethnographic resources 

eligible to be listed in the National Register) for §106 would be adverse effect.



Beneficial: would facilitate traditional access and/or accommodate an individual 


or group’s practices or beliefs. The determination of effect on Traditional Cultural 

Properties for §106 would be no adverse effect.

Major

Adverse: impact(s) would alter resource conditions. Something would block or 


greatly affect traditional access, site preservation, or the relationship between the 


resource and the individual’s or affiliated group’s body of practices and beliefs, to 

the extent that the survival of a group’s practices and/or beliefs would be 



jeopardized. The determination of effect on Traditional Cultural Properties 


(ethnographic resources eligible to be listed in the National Register) for §106 


would be adverse effect.



Beneficial: would encourage traditional access and/or accommodate an individual 


or group’s practices or beliefs. The determination of effect on Traditional 



Cultural Properties for §106 would be no adverse effect.


Impairment
A major, adverse impact to a resource or value whose conserva​tion is (1) 



necessary to fulfill specific purposes identified in the establishing legislation or 


procla​mation of Pipestone National Monument (2) key to the natural or cultural 


integrity of the Monument; or (3) identified as a goal in the Monument’s general 


management plan or other relevant National Park Service planning documents.

Duration
Short Term:  Return to desired condition, or improvement to desired 



condition takes place in one year or less



Long Term: Return to desired condition, or improvement to desired 



condition takes place in over one year but less than 10 years.  



Permanent:  The Effects of the action last longer than 10 years, or are 



permanent, or nearly permanent.  

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted.  Prescribed fires would continue to be held annually over 1/3 of the Monument as long as funding was available. 
Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. Fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  

Access: Adoption of alternative B would result in access to ethnographically significant sites being denied during prescribed fire operations; an impact of one day each three years.   Prescribed fires are generally conducted during the first few weeks of May when visits to the monument for purposes of accessing ethnographic sites are believed to be sporadic.  Therefore, while a person arriving at the Monument for the purpose of accessing significant ethnographic sites or objects on a day when prescribed fire operations are occurring might be denied access, the overall impact is short-term and negligible.  
Ethno botanical:  Numerous plant species at the Monument are considered important by affiliated tribes and individuals within those tribes.  All actions that promote the continued existence and availability of these species are considered long-term beneficial impacts.  Prescribed burning is specifically mentioned by tribal representatives as crucial to keeping the trees, shrubs, and weeds from impacting these plant species.  Alternative B has long-term moderately beneficial impacts to the ethnographically important plants of the Monument. 
Overall, the long-term impacts of adoption of alternative B on other ethnographic resource are anticipated to be moderately beneficial.

Alternative C: Suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.

Access: Adoption of alternative C would allow equal access to ethnographic sites year round, daily.   
Ethno botanical: Fire promotes the prairie forbs and grasses important to many of the tribes affiliated with the national monument.  The impacts of ceasing the prescribed fire program at the Monument would be an encroachment of woody species and exotic forbs and grasses.  Most notably, smooth brome would take over much of the prairie if not kept in check by prescribed fires timed to effectively control this aggressive invader.

Overall, adoption of alternative C would produce long-term minor to moderate negative impacts on the availability and accessibility to ethnographically important sites and plants. 
Cumulative Impacts:  
The Monument is an important ethnographic area to many Native American tribes and countless individuals. Providing access to the resources known to be significant is a goal of the Monument; continued existence and access can be reasonably expected under the adoption of either Alternative A or B.  However, some loss of plant availability could occur if Alternative C were adopted due to the encroachment of exotic grasses and forbs into the prairie, eventually replacing the culturally important plants.  Eventually, those species could be lost from the Monuments prairies.  No negative cumulative impacts are anticipated under alternative B; long-term health of the prairie will promote the plants important to Native Americans at the Monument leading to benefit. 

Conclusion: Under alternative B (preferred) there may be a one day per three year period when certain of the ethnographic sites would be unavailable for use; a negligible impact of very short duration.  The long-term benefits to the prairie diversity also promote the plants important to Native Americans at the Monument.  Therefore, the long-term benefits are moderate through the adoption of alternative B.   Adoption of alternative C would lead to long-term moderately negative impacts to important plant availability within the Monument.  No impairment of other ethnographic resources would occur under any of the proposed alternatives.
G.2 Natural Resources

G.2.a Vegetation

Methodology
The evaluation of impacts is based on ecological and fire literature relating to the tallgrass prairie region. The Prairie Management Plan for Pipestone (Becker 1986) was particularly valuable for not only providing a summary of the local resources and issues, but also an analysis of the successes and failures of management scenarios, including both fire and mechanical harvesting, as they pertain to Pipestone National Monument.   

Impact thresholds used for describing the effects on vegetation of implementing the proposed FMP are as follows: 

Negligible
No native vegetation would be affected or some individual native plants could be 


affected as a result of the alternative, but there would be no effect on native 


species populations. The effects would be short-term, on a small scale, and no 


species of special concern would be affected.

Minor

The alternative would affect some individual native plants and would also affect a 

relatively minor portion of that species’ population. Mitigation to offset adverse 


effects, including special measures to avoid affecting species of special concern, 


could be required and would be effective.

Moderate
The alternative would affect some individual native plants and would also affect a 

sizeable segment of the species’ population in the long-term and over a relatively 


large area. Mitigation to offset adverse effects could be extensive, but would 


likely be successful. 
Major
The alternative would have a con​siderable long-term effect on native plant populations, including species of special concern, and affect a relatively large area in and out of the Monument. Mitigation measures to offset the adverse effects would be required, exten​sive, and success of the mitigation

Impairment
The impacts to the Monuments vegetation resources are affected to the extent that 

the (1) opportunities for using the park resources or enjoying the Monument are 


significantly diminished, or the vegetation resources are affected to the point of 


permanent or near permanent variance with the specific purposes identified in the 


establishing legislation or procla​mation of Pipestone National Monument (2) key 


to the natural or cultural integrity of the Monument; or (3) identified as a goal in 


the Monument’s general management plan or other relevant National Park 



Service planning documents.

Duration
Short-term: Recovery or condition improvement in less than 3 years 

 

Long-term: Takes more than 3 years to recover or improve.
Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  The impacts are essentially identical to those of Alternative B.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted.  Prescribed fires would continue to be held annually over 1/3 of the Monument as long as funding was available. 
Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. Fire management program would continue to use management ignited prescribe fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  

Under this alternative there would be a reduction in exotic species resulting from prescribed fire. Timing of the prescribed fire is critical in having the greatest negative impact to the exotics. Many of the exotic grasses are cool-season grasses, meaning that they reach their peak biomass early in the growing season.  Prescribed burns in the spring have been shown to retard the growth of cool-season exotic grasses (smooth brome, Kentucky bluegrass, and quack grass) and thereby result in an increased dominance of native warm season grasses (Ehrenreich 1959, Old 1969, Anderson et al. 1970, Bragg and Becic 1976).  Expansion of warm season grasses is further promoted by the stimulation of flower and seed production after a fire (Curtis and Partch 1948, Aikman 1955, Adams and Anderson 1978, Henderson et al. 1982). Fire alone may not be sufficient to control all exotic plant problems, suggesting the use of integrated pest management tactics.  Herbicide use may be necessary in conjunction with prescribed fire and mechanical treatments.  For example, removal of common buckthorn may be best accomplished with such a three-prong attack.  Prescribed fire is an ineffective management tool for only a few exotic species such as leafy spurge. Populations of this species should be monitored following prescribed fires to ensure that it is not spreading. 

Prescribed fire may also be useful in reducing the encroachment of woody species into the prairie and decrease woody species density in forested areas. Fires can cause mortality of woody species, and prairies with a high frequency of fires generally have a low abundance of woody species (Gruell 1979, Reichman 1987, Sieg and Severson 1996). Rhus glabra  (smooth sumac) is an exception to this, in that fires generally do not cause mortality.  Prescribed fire would potentially cause tree and shrub mortality in the forested areas.  As a result of lower fine fuel loading, fire temperatures would be substantially lower, and mortality would be restricted to the shrub and sapling layers.  The forest would remain a closed-canopy forest, but the density of the understory would decrease.

Species diversity can be viewed as a measure of ecosystem health.  The simplest measure of species diversity is species richness, or the number of species in a given area.   Species diversity generally increases under prescribed burning (Reed 1997, Huff and Smith 2000). The mechanism for this increase is not clear, and is probably caused by a number of interacting factors.  Fires remove dead, fine fuels (thatch), allowing for greater penetration of the sunlight to the soil surface.  This increased availability of photosynthetic resources causes greater germination of both annual and perennial species, and reduces interspecific competition.  Burning of the live and dead fuels causes an increased cycling of nutrients, providing greater availability of mineral resources. Fire would also cause an increase in flowering of both grasses and forbs and thus allow the rarer species to maximize their reproductive potential (Becker 1986).  

Nutrient cycling is the movement of plant nutrients (nitrogen, phosphorus et al.) through the ecosystem. With prescribed burning nutrients would be allowed to cycle naturally, and thus be available for plant growth (Curtis and Partch 1948, Kucera and Erhenreich 1962, Erhernreich and Aikman 1963, Wright and Bailey 1982). Fall burns would most often remove litter but may have little impact to exotic plant species and would not impact native cool season vegetation (Becker et al. 1986). If fires occur more often than every other year, biomass production can be lowered.  Conversely, if fire intervals are more than 5 years, litter buildup can reduce nutrient flow (Reichman 1987).

Prescribed fires, when implemented following ecological guidelines, should have moderate to major beneficial long-term impacts to vegetative communities. 

Alternative C: Suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.

Using no management practices to maintain the tallgrass prairie at the Monument would likely cause most exotic species to increase in abundance. Lack of fire would result in an increase in dominance of woody species in the prairie and wooded areas. These would further reduce sunlight on the soil surface, causing a loss of species. Over time this would result in low species diversity due to heavy shading by the grasses and ground litter.  Some mechanical harvesting may slow down the process of decreased species diversity but it would not inhibit it altogether. Under this alternative, nutrients would be allowed to accumulate in dead biomass, thus causing much greater reductions in overall growth. Under this alternative there would be a long-term negative impact to the vegetation and prairie ecosystem. If management were to change in the future it would take many years of costly work to restore the prairie.

Cumulative Impacts to Vegetation:  
There are only about one percent of native tall grass prairies remaining in North America. Much of the loss is related to human development and agricultural practices such as farming and grazing. Other threats include the encroachment of exotic plants and animals, diminishing water tables, and the use of insecticides (Panzer 1988). Habitat fragmentation through continued human development make the remnant prairies critical for maintaining species, especially ones only found in prairies. 

Conclusion: Under alternative B (proposed) there would be moderate to major beneficial impacts to the vegetative communities and long-term plant diversity through prescribed fires and mechanical means.  Overall there would be long-term highly beneficial impacts since prescribed fires promote species diversity, decrease targeted exotic species, and improve habitat for prairie obligate species.  Alternative C would lead to an overall decrease in species diversity and the increase of exotic and woody plant species in the prairie. These changes would have long-term highly negative impacts to the tallgrass prairie ecosystem found at the Monument that could lead to impairment.  Alternatives A and B would not lead to impairment of the vegetative resources of the Monument. 

G.2.b Wildlife

Methodology:

The evaluation of impacts is based on ecological, wildlife, and fire literature relating to the species found in the tallgrass prairie region. The Prairie Management Plan for Pipestone (Becker 1986) was also used for reviewing the successes and failures of management scenarios, including both fire and mechanical harvesting, as they pertain to Pipestone National Monument.   

Impact thresholds used for describing the effects on Wildlife of implementing the proposed FMP are as follows: 

Negligible
Wildlife would not be affected or the effects would be at or below the level of detection and the changes would be so slight that they would not be of any measurable or perceptible consequence to the wildlife species' population.

Minor

Effects to wildlife would be detectable, although the effects would be localized, 


and would be small and of little consequence to the species' population. 



Mitigation measures, if needed to offset adverse effects, would be simple and 


successful.

Moderate
Effects to wildlife would be readily detectable, long-term and local​ized, with 


consequences at the population level. Mitigation meas​ures, if needed to offset 


adverse effects, would be extensive and likely successful.

Major

Effects to wildlife would be obvi​ous, long-term, and would have substantial 


consequences to wild​life populations in the region. Extensive mitigation measures 

would be needed to offset any adverse effects and their success would not be 


guaranteed.

Impairment
A major, adverse impact to wildlife values or habitat whose conserva​tion is (1) 


necessary to fulfill specific purposes identified in the establishing legislation or 


procla​mation of Pipestone National Monument (2) key to the natural or cultural 


integrity of the Monument; or (3) identified as a goal in the Monument’s general 


management plan or other relevant National Park Service planning documents.

Duration
Short-term - Recovers in less than 1 year



Long-term - Takes more than 1 year to recover

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted. Prescribed fires would continue to be held annually over 1/3 of the Monument as long as funding was available. 
Potential impacts to wildlife are identical to Alternative B; long-term moderately beneficial impacts can be derived if Alternative A were adopted.
Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. Fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  

Prescribed fire management would increase the forage, and improve the habitat for essentially all native animals. The timing of the prescribed fires may determine the amount of impact to wildlife species. Small mammals may benefit from fires even if fires cause short-term declines in populations (Kelleyhouse 1976). Little direct mortality is expected from fire, as most native animals can escape fire through fleeing or burrowing, although exceptions occur as with ground nesting birds (Lyons et al. 2000), amphibians, reptiles, and insects. Many species found in the prairie evolved with wildland fires and are able to adapt to prescribed fires. Grazers often use recently burned areas (Miller 1963, Wright 1974) as a result of the increased palatability of the plants (Daubenmire 1968).  Bird populations have been shown to generally increase following fire, due to habitat improvement (Huber and Steuter 1984, Johnson 1997). Certain species tend to prefer recently burned areas (Snyder 1986), while other species tend to prefer areas that have been burned in the past one or two years, and others prefer areas that rarely burn (Johnson 1997).  Prescribed fires may also help control exotic wildlife species such as ring-necked pheasants and over-abundant species like raccoons, and opossums found along the forest/prairie boundaries. These species compete with or forage on native prairie bird species. Raccoons and opossums travel along wooded corridors and feed on the eggs of nesting birds near these corridors. The amount of area burned in the Monument each year should not exceed 120 acres, so that animals have a suitably large area to seek refuge, forage during the months following the fire, and reestablish in the burned area. Additionally allowing the fire to burn in a mosaic pattern would leave islands within the burned area for refuge.  
Approximately 2/3 (66%) of the prairie at the Monument is not burned annually. The amount burned and allowing for mosaic burn patterns concur with a recommendation by Panzer (1988) to leave 50-75% of a remnant prairie unburned for the perpetuation of insect species and provide for re-colonization into the burned area. Panzer acknowledges that prescribed fires are beneficial for prairie maintenance and help maintain habitat diversity for insect populations.

The use of prescribed fires to maintain the tallgrass prairie would provide long-term moderately beneficial impacts to wildlife species although there may be some short term negative impacts to some species. 
Alternative C: Under this alternative the Monument would suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.
The alternative would cause a significant loss of habitat for prairie animal species primarily through encroachment of woody plants and invasive exotic species (Becker et al. 1986).  Moreover, forage quality would be reduced due to the build-up of dead plant material. Over time species may be lost from the ecosystem and even if it were restored the animal species may not return or might have to be reintroduced. With the encroachment of woody plants there maybe a transition from prairie species to species better adapted to the more wooded habitats. The transition zones between the prairie and forested habitats would allow the pathway for predators to move along and prey on prairie species. This condition is undesirable at Pipestone since an objective at the Monument is to maintain a prairie environment. Under this alternative there would be a long-term highly significant negative impact to prairie wildlife species. 

Cumulative Impacts to Wildlife: There are only about one percent of native tall grass prairies remaining in North America. Much of the loss is related to human development and agricultural practices such as farming and grazing. Other threats include the encroachment of exotic plants and animals, diminishing water tables, and the use of insecticides (Panzer 1988). Habitat fragmentation through continued human development make the remnant prairies critical for maintaining species, especially ones only found in prairies. 

Conclusion: Under alternative B (proposed) there may be some individuals lost during prescribed burns but no species should be lost completely since 2/3 or 66% of the Monument would remain unburned. Overall there would be long-term highly beneficial impacts since prescribed fires promote species diversity, decrease targeted exotic species, and improve habitat for prairie obligate species.  Alternative C would lead to an overall decrease in species diversity and the increase of exotic and woody plant species in the prairie. There would be a decrease in wildlife species since prairie habitat would be lost over time. These changes would have long-term highly negative impacts to the tallgrass prairie ecosystem found at the Monument.  None of the proposed alternatives would lead to impairment of the wildlife assemblages of the Monument.
G.2.c Special Status Species (Rare, Threatened and Endangered Species) 

Methodology: 
The evaluation of impacts is based on ecological and fire literature relating to the tallgrass prairie region and the individual species. The US Fish and Wildlife recovery plan for the western prairie fringed orchid - 1996 was referenced. Currently there is no recovery plan for the Topeka shiner although the Monument is listed within the species’ critical habitat. The Prairie Management Plan for Pipestone (Becker 1986) was particularly valuable for not only providing a summary of the local resources and issues, but also an analysis of the successes and failures of management scenarios, including both fire and mechanical harvesting, as they pertain to Pipestone National Monument.   

Impact thresholds used for describing the effects on Special Status Species of implementing the 


proposed FMP are as follows: 

Negligible
An action that would not affect any individuals of a sensitive species or their 


habitat within Pipestone National Monument
Minor

An action that would affect a few individuals of sensitive species or have very 


localized impacts upon their habitat within Pipestone National Monument. The 


change would require considerable scien​tific effort to measure and have barely 


perceptible consequences to the species or habitat function.

Moderate
An action that would cause meas​urable effects on: (1) a relatively moderate 


number of individuals within a sensitive species popula​tion, (2) the existing 


dynamics between multiple species (e.g., predator-prey, herbivore-forage, 



vegetation structure-wildlife breeding habitat), or (3) a relatively large habitat 


area or important habitat attributes within Pipestone National Monument. A 


sensitive species population or habitat might deviate from normal levels under 


existing conditions, but would remain indefinitely viable within the Monument.

Major

An action that would have drastic and permanent consequences for a sensitive 


species population, dynamics between multiple species, or almost all available 


critical or unique habitat area within Pipestone National Monument. A sensitive 


species population or its habitat would be permanently altered from normal levels 


under existing conditions, and the species would be at risk of extirpation from the 


Monument.

Impairment
A major, adverse impact to protected wildlife values or habitat whose 



conserva​tion is (1) necessary to fulfill specific purposes identified in the 



establishing legislation or procla​mation of Pipestone National Monument (2) key 


to the natural or cultural integrity of the Monument; or (3) identified as a goal in 


the Monument’s general management plan or other relevant National Park Service 

planning documents.

Duration
Short-term - Recovers in less than 2 years



Long-term - Takes more than 2 years to recover

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted.  Prescribed fires would continue to be held annually over 1/3 of the Monument as long as funding was available. 
The impacts predicted under Alternative A are essentially the same as those described under alternative B for rare species.  The continuation of prescribed fire would have long-term positive benefits for the western prairie fringed orchid by providing control of highly successful competitive exotic grasses and forbs.  The effects to the Topeka shiner are unknown at this time. However, it is generally understood that prairie species are adapted to periodic fire; the Topeka shiner is present in Pipestone Creek and must be at least partially adapted to brief and periodic sediment loading as may occur following a prescribed fire. 
Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. The fire management program would continue to use management ignited prescribed fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  

Topeka Shiner: Prescribed fires should have little to no impact to the federally endangered Topeka shiner. There is little known about the life history of this fish in Pipestone Creek. Prescribed fires may lead to some minor sediment loading of the creek immediately post burn, but that should be short term since new above ground vegetation is present within 1 week after the fire. The use of prescribed fires to control exotic vegetation may improve habitat along the creek and may indirectly benefit the Topeka shiner. As part of the National Vital Signs Inventory and Monitoring program data would be collected on the life history of the Topeka shiner and monitoring strategies would be implemented (NPS 2000). This would help determine to what degree prescribed fires may affect the shiner.  

Western Prairie Fringed Orchid: Any fire activity in the western prairie fringed orchid population could negatively impact the population. The degree of impact varies depending upon when the fire occurs in the growing season, the intensity of the burn, and weather conditions prior to and at the time of the burn and during the time of flowering (USFWS 1996). Prescribed fire management is beneficial to the orchid by reducing litter accumulation and stimulating flowering (Bowles 1983, USFWS 1996). Monitoring efforts by the US Geological Service and the National Park Service showed that the number of flowering orchids at the Monument were significantly less one to two years after a prescribed fire conducted in late May (Table 2) (USGS 2000b).  Three years post fire in July 2000 over 125 flowering orchids were counted. The perimeter of the population was burned during the first week of May 2000 to control the invasion of exotic species into the population. Flowering orchids were counted in the perimeter burn area indicating that the burn may have occurred early enough to prevent damage to the orchids. Currently weather data has not been correlated to flowering numbers and the prescribed fire activities. The US Fish and Wildlife recovery plan (1996) recommended that the best management for this species is that which best maintains the quality of the grassland and prairie habitats.

Table 2. Number of flowering western prairie fringed orchids (Platanthera praeclara) (Sheviak and Bowles) by year and by date of previous fires at Pipestone National Monument, Minnesota, 1992-1999 (copied from USGS 2000b).

	Year
	Number of flowering plants
	Date of previous fire
	Number of years since previous fire

	1993
	33
	May 1992
	1

	1994
	18
	May 1994
	0

	1995
	37
	May 1994
	1

	1996
	55
	May 1994
	2

	1997
	3
	May 1997
	0

	1998
	0
	May 1997
	1

	1999
	17
	May 1997
	2

	2000
	>125
	May 1997
	3


To better control the timing of prescribed fires on the western prairie fringed orchid population, a sub-unit would be created within the existing Fire Management Unit 1. The mitigation section under the Alternative section for this alternative describes actions that would be taken to manage this population. The timing and frequency of prescribed fires can be based on monitoring, research and weather variables. Burning in drought years is not recommended (Pleasants 1998). At the same time the invasion of exotic weeds can be controlled along the perimeter of the population by conducting later burns. Wilson and Stubbendiek (1997) recommends that smooth brome is burned when the node or five leaves are present on the grass. This typically would occur in later spring and most often when new orchid plants are above the surface so that prescribed fires at this time would cause negative impacts to the orchids. 

State listed plants: These are plant species that have adapted to the prairie environment, and for centuries have been exposed to fire.  Not only have they developed adaptations to survive fires, but many species require fire to grow and reproduce (Gill 1981).  Such adaptations include fire stimulating flowering and seed germination. Grassland fires typically move quickly through an area so that rarely soil temperatures are raised high enough to cause harm to native perennial grasses (Gartner and White 1986). Often times only the above portion of the grasses are removed while leaving shallowly placed buds and seeds unharmed (Daubenmire 1968). This has been shown in the case of buffalo grass (Gartner and White 1986, Daubenmire 1968, Vogel 1974). Studies of the prickly pear cactus demonstrate that the impacts to the cactus depend upon the proximity of the fire (Smith et al. 1985) and that since the plants are succulent unless there is a lot of fuel near the plant there would be little damage (Humphrey 1974). Although fires that burn frequently through an area may cause some reduction in the prickly pear populations (Benson et al. 1965). The mosaic patterns of the fires along the Sioux Quartzite outcrops where prickly pear cactuses occur would help to decrease the amount of impacts of fire on this rare plant. Recovery time of species may depend on the severity of the burn, pre and post weather conditions, and the season of the burn. There is little information available on effects of fires to the other rare plant species, although through the existing long-term monitoring the Monument should be able to measure what impacts occur on these species. Therefore, there may be some moderate negative impacts from prescribed fires to rare plants by decreasing some of the plant populations. At the same time there would be moderate positive impacts from prescribed fires to these species by decreasing competition from exotics and utilizing the plants adaptations to fire to reproduce. 

State listed fauna: Prescribed fires are not expected to impact rare butterflies, provided there is sufficient area of prairie where they can take refuge during and following the fire. Partial burns would have less negative impact on vegetation and habitat then complete burns (Kruse and Piehl 1984) which would eliminate cover and available food. Under Alternative B, approximately two thirds of the total Monument lands would not be burned annually, which would leave vegetation for these species to move to during the fires. Prescribed fires should not impact the snapping turtle. The most significant impact of the prescribed burn would occur while it is being conducted. During the restoration phase prescribed burns would often occur in the spring to maximize the impact to exotic weed species. This timing may affect bird nesting and emergence of insects, although the loss of habitat to exotic species would have a greater long-term negative impact to the native species. Other control methods such as spraying, herbicides, and mowing in conjunction with fire suppression limit the productivity of native species (USFWS 1998). Therefore, there may be some loss of individuals to prescribed fire activities but with improved habitat there would be long-term high beneficial impacts to the state listed fauna that occupy the Monument.

Alternative C: This alternative would entail the suppression of all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.
The lack of prescribed fires would likely negatively impact rare plant species. This would occur as a result of shading, increased interspecific competition, and reduced flowering and germination. Rare animal species would also be impacted through habitat loss or reliance on specific plants that have gone locally extinct.

Topeka Shiner: Under this alternative there would be little to no impact to the Topeka shiner. There may be some long-term negative impacts if the vegetation along the creek moves towards more exotic species that may alter the shiner’s stream habitat. Monitoring through the National Park Service Long-term Ecological Monitoring Program will help establish the best management practices for the shiner. 

Western Prairie Fringed Orchid: The lack of prescribed fires in alternative C would lead to long-term major negative impacts to the western prairie fringed orchid. Without the removal of litter built up in the area of the orchid soil temperatures would drop resulting in a decrease in solar radiation leading to a decrease in flowering for the orchids (Bowles 1983, USFWS 1996). There would also be a loss of orchid habitat from the encroachment of exotic plant species such as smooth brome, sweet clovers, and reed canary grass. Therefore, there would be long-term detrimental impacts to the western prairie fringed orchid population at the Monument. 

State listed plants: The lack of fire under alternative C would lead to an accumulation of litter and increased presence of exotic plants in habitats occupied by listed plant species. This would lead to long-term detrimental impacts to these species due to the loss of available habitat. Many of these plant species have adapted to the prairie environment and require fire to grow and reproduce (Gill 1981). Therefore, there would be a long-term detrimental impact including the possibility of losing some of the rare plants found at the Monument if prescribed fires were discontinued.

State listed fauna: Under this alternative no fires would occur at the Monument. This may result in some short term benefits to state listed fauna species since there would be no loss of individual species. Over the long-term though there would be a loss of prime habitat for these species from exotic vegetation encroachment and increased woody species in the prairie. The changes in vegetation may allow predators to be more successful at seeking out these species. Fire suppression may limit the productivity of native species (USFWS 1998). Therefore, under this alternative there would be long-term detrimental impacts to these rare species and even the loss of some due to changes in habitat.

Cumulative Impacts: Species of special concern could also be impacted by disease/predation, illegal collection, distance from other local populations (habitat fragmentation), loss of pollinators from the use of insecticides and habitat loss, loss of populations to habitat destruction (development, agricultural practices), and the encroachment of noxious weed species (USFWS 1996). Bray and Wilson (1992) indicated that alterations to the hydrology could negatively impact orchid populations so any modifications past or future to the hydrology of the Pipestone Creek watershed could impact this population along with other rare, threatened or endangered species.  

Conclusion: Under alternative B (proposed) there may be some individuals lost during prescribed burns but no species should be lost completely since burns can be controlled to minimize negative impacts to species of special concern. There would be a long-term beneficial impact to species of special concern, since there would be an improvement of tallgrass prairie habitat through decreases in exotic species and associated increases in native vegetation. The western prairie fringed orchid subunit would be treated to effectively manage this population of orchid. The timing of the prescribed burns would be considered to minimize impacts to orchids. Additional research may occur to measure the impact of fires to the orchids. The US Fish and Wildlife Service and Minnesota Department of Natural Resources Ecological Services Unit would be notified of the actions taken with this orchid population. Under alternative C the suppression of all fires may have a short term benefit to some of the species of special concern but in the long-term there would be significant negative impacts to species of special concern and the possible loss of whole populations of species from habitat loss.  Impairment of rare species within the Monument is not a foreseeable result of Alternative A or B.  While impairment is more possible under Alternative C, it is still not an expected outcome.
G.2.d Air Quality

Methodology:  
Environmental Protection Agency Guidelines were used to assess impacts. The EPA Air Quality Policy on Wildland and Prescribed Burn (1998) integrates two goals: (1) to allow fire to function, as nearly as possible, in its natural role in maintaining healthy wildland ecosystems, and (2) to protect public health and welfare by mitigating the impacts of air pollutant emissions on air quality and visibility. The Minnesota Pollution Control Agency has established no guidelines for air quality emitted from wildland or prescribed fires except to follow national regulations. 

Impact thresholds used for describing the effects on Air Quality of implementing the proposed 


FMP are as follows: 

Negligible
No changes would occur or changes in air quality would be below or at the level 


of detection, and if detected, would have effects that would be considered slight.
Minor
Changes in air quality would be measurable, although the changes would be small and the effects would be localized. No air quality mitigation measures would be necessary.

Moderate
Changes in air quality would be measurable, would have consequences, although 


the effect would be relatively local. Air quality mitigation measures would be 


necessary and the measures would likely be successful.
Major

Changes in air quality would be measurable, would have substantial 



consequences, and be noticed regionally. Air quality mitigation measures would 


be necessary and the success of the measures could not be guaranteed.

Impairment
A major, adverse impact that directly impairs the air quality affecting any of the 


resources whose conserva​tion is (1) necessary to fulfill specific purposes 



identified in the establishing legislation or procla​mation of Pipestone National 


Monument (2) key to the natural or cultural integrity of the Monument; or (3) 


identified as a goal in the Monument’s general management plan or other 



relevant National Park Service planning documents.

Duration
Short-term - Recovers in 7 days or less



Long-term - Takes more than 7 days to recover

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted. Prescribed fires would continue to be held annually over 1/3 of the Monument as long as funding was available. 
Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. The fire management program would continue to use management ignited prescribe fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  
Under this alternative about 100 acres of prairie would be burned annually. Prescribed fires may occur in either the spring or fall. Burn duration typically lasts around 6 hours so moderate negative impacts to air quality would be short term (less then 12 hours). Smoke from annual prescribed fires may create a localized, short-term decrease in air quality and visibility in the City of Pipestone. Safety issues arise from temporary visual hazards. Managers must include smoke management techniques in prescribed fire plans that would mitigate smoke and air quality impacts, including visibility, and contributions to regional haze. Mitigation measures described in the Alternatives Chapter would be applied to reduce the particulate matter to the city of Pipestone and adjacent landowners. Local residents are notified of planned prescribed fires through press releases, letter, and radio. Schools, retirement homes and nursing care facilities in the vicinity are notified. Smoke mitigation techniques have successfully minimized smoke impacts on the city and there are only a few recorded complaints about air quality from local residents. The total addition of particulate load to the air is expected to be negligible. Therefore, this alternative may have short-term moderate impacts to air quality in the localized area but should have no significant impact on a regional scale. 

Alternative C: Suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.

The elimination of the use of fire both prescribed and wildland on the Monument would not negatively impact air quality, which would remain well within federal and state standards. In the event of a wildland fire there would be little control over the direction of particulates into the air until the fire was extinguished. There would likely be an increased chance for wildland fires with the buildup of fuels over time. Therefore, alternative B would have no impact to air quality unless a wildland fire occurred.

Cumulative Impacts: If other landowners in the vicinity of the Monument were conducting prescribed fires on the same day as the Monument there would be an increase in the air particles being released into the atmosphere from the local area. Automobile emissions, agricultural practices including burning, and local industry contributes to the air quality in the region.

 Conclusion: Short-term (under 12 hours) moderate impacts to air quality would occur under alternative A when prescribed fires are ignited. Under alternative B there would be no air quality impacts unless a wildland fire started. If a wildland fire ignited there would be little to no control over the direction of the smoke until the fire was controlled. This would lead to moderate air quality impacts to the surrounding communities. No impairment of air quality is likely to occur under the adoption of any of the proposed alternatives.
G.2.e Water Quality

Methodology: 

Evaluation of water quality issues surrounding the use of prescribed fire and other means of prairie maintenance are derived primarily from the theories described by Wright and Baily, 1982.  The section of Pipestone Creek in and adjacent to the national monument is the main water resource of the national monument; it is listed as impaired water through Section 303(d) of the Clean Water Act due to high concentrations of fecal coliform bacteria.   

Impact thresholds used for describing the effects on Water Quality of implementing the proposed 

FMP are as follows: 

Negligible
No changes would occur or changes in water quality would be below or at the 


level of detection, and if detected, would have effects that would be considered 


slight.
Minor
Changes in water quality would be measurable, although the changes would be small and the effects would be localized. No water quality mitigation measures would be necessary.

Moderate
Changes in water quality would be measurable, would have consequences, 


although the effect would be relatively local. Water quality mitigation measures 


would be necessary and the measures would likely be successful.
Major

Changes in water quality would be measurable, would have substantial 



consequences, and be noticed regionally. Water quality mitigation measures 


would 
be necessary and the success of the measures could not be guaranteed.

Impairment
A major, adverse impact that directly impairs the water quality affecting any of 


the resources whose conserva​tion is (1) necessary to fulfill specific purposes 


identified in the establishing legislation or procla​mation of Pipestone National 


Monument (2) key to the natural or cultural integrity of the Monument; or (3) 


identified as a goal in the Monument’s general management plan or other 



relevant National Park Service planning documents.

Duration
Short-term - Recovers in 7 days or less



Long-term - Takes more than 7 days to recover

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted.  Prescribed fires would continue to be held annually over 1/3 of the Monument as long as funding was available. 
Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  
Prairie plants are very efficient at holding the soil and improving water infiltration into the soil; lessening erosion on the prairie surface and sedimentation into local water bodies.  The timing of prescribed fires in the spring ensures that prairie plants are present within one week post-burn, effectively holding ash in place to a large degree.  While some runoff of ash is possible under alternative B, the affect would be short-term, negative and of negligible impact.  Although attempts have been made to burn up to the creek edge in the past; they have failed.  
Alternative C: Suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.

The elimination of the use of fire both prescribed and wildland on the Monument would not negatively impact water quality.   Therefore, alternative C would have no impact to air quality unless a wildland fire occurred.

Cumulative Impacts: No cumulative impacts to water quality are expected under the adoption of any of the proposed alternatives.
Conclusion: Short-term negligible impacts to water quality might occur under alternative A or B when prescribed fires are followed by heavy rain events (>1 inch in 24 hours). Under alternative C there would be no water quality impacts unless a wildland fire started.  The adoption of any of the three proposed alternatives would not lead to impairments of water quality.
G.3 Visitor Use

Methodology:


The effects of adopting the proposed fire management plan on visitor use have been evaluated using management experience by Monument staff.  The effects on visitor use from past prescribed fires and other activities have been documented, and are used for prediction for future management activities.

Impact thresholds used for describing the effects on visitor use of implementing the proposed 


FMP are as follows: 

Negligible
The impact is barely detectable, and/or will affect few visitors.

Minor

The impact is slight but detectable, and/or will affect some visitors.  
Moderate
The impact is readily apparent and/or will affect many visitors. 
Major

The impact is severely adverse or exceptionally beneficial and/or will affect the 


majority of visitors.

Impairment
A major, adverse impact that directly impairs the visiting public use or enjoyment 


of, any of the resources whose conserva​tion is (1) necessary to fulfill specific 


purposes identified in the establishing legislation or procla​mation of Pipestone 


National Monument (2) key to the natural or cultural integrity of the Monument; 


or (3) identified as a goal in the Monument’s general management plan or other 


relevant National Park Service planning documents.

Duration
Short-term – Effects last one year or less.



Long-term – Effects last longer than one year.

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted.  Prescribed fires would continue to be held annually over 1/3 of the Monument as long as funding was available. 

The expected impacts under alternative A are essentially identical to those of alternative B; minor, short-term impacts of less than one day during prescribed fire operations.

Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. The current fire management program would continue to use management ignited prescribed fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  

Under this alternative there would be minor short-term impacts to park visitors. Since the prescribed fires would not be conducted during the high visitations months (Memorial Day through Labor Day) prescribed fires ignited during the spring or fall would impact few visitors. The Monument will remain open on the days that the burns are conducted with only some areas closed to the public for health and safety reasons. Depending upon the burn units that the prescribed fire is being implemented all or part of the interpretive trail would be closed. The trail would remain closed until it is deemed safe to reopen to the public. The closure would typically be no more then one-day. The Monument would contact school groups scheduled to visit during the week of the prescribed fire to let them know that their activities may be restricted to the visitor center and picnic area and allow them the opportunity to reschedule their visit. During the burn traffic control would be placed along roads located inside the Monument or along its boundaries that may be impacted by smoke. Traffic would be temporarily stopped or allowed to proceed with caution. Large road signs are placed on these roads warning of poor visibility due to possible smoke. Interpretive bulletins and signs would be placed at the visitor center and handed out to visitors explaining the reasons for the prescribed fires. 

Under this alternative visitors understanding and knowledge of natural ecosystem function would increase due to on site interpretation of the value of prescribed fires use in maintaining the tallgrass prairie. Visitors would be able to visually understand the positive impacts fire management has through the ongoing interpretation of the prairie as it changes under this management regime. 

Alternative C: Suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.

Under this alternative visitors would not be inconvenienced by temporary trail closures due to prescribed fire activities. Although over time the quality of the visitor experience would have moderately long-term negative impacts due to the change of the tallgrass prairie to woody species and encroaching exotic grasses. The loss of native prairie vegetation and animal species would decrease the visitors ability to understand this unique ecosystem and visualize the setting that the quarrying once took place. 

Cumulative Impacts: As a greater understanding is realized throughout the region about the value of fire to manage prairie landscapes and reduce fuels, the number of prescribed fires ignited on state, federal, and private lands would increase. The public would also become more aware of the importance of fire as a management tool. With or without fire at the Monument staff would be required to be knowledgeable about prescribed fires in order to answer the public’s inquiries. 

Conclusion: Under the proposed alternative (B) there would be minor short-term impacts to the public and visitors although these impacts would be outweighed by the long-term positive impacts of maintaining a tallgrass prairie ecosystem and setting to interpret the Monument’s purpose. Alternative C would result in no short-term impacts since sections of the Monument would need to be closed temporarily due to prescribed fire activities. There would be long-term impacts due to the loss of prairie and the cultural landscape. The visitor would lose the opportunity to fully understand the significance of the tallgrass prairie and its importance to the setting of the Monument.   No impairments to visitor experience would occur under any of the proposed alternatives.
G.4 Adjacent Lands

Methodology:

The effect of adopting the proposed fire management plan on lands adjacent to the Monument has been evaluated using management experience by Monument staff.  The effects on adjacent lands as a result of past prescribed fires and other activities have been documented, and are used for prediction for future management activities.

Impact thresholds used for describing the effects on Adjacent Lands of implementing the 



proposed FMP are as follows: 

Negligible
The impact is barely detectable and/or will affect few neighbors
Minor

The impact is slight, but detectable, and/or will affect a minority of neighbors.

Moderate
The impact is readily apparent and/or will affect many neighbors.
Major

The impact is severely adverse or exceptionally beneficial and/or will affect the 


majority of neighbors.

Impairment
Air quality impairment would be a long-term affect on neighbors and visitors.  No 

impairments to air quality are possible given the scope of the alternatives offered 


for consideration.
Duration
Short-term – Effects last one year or less.



Long-term – Effects last longer than one year

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted.  Prescribed fires would continue to be held annually over 1/3 of the Monument as long as funding was available. 
Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. The fire management program would continue to use management ignited prescribe fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  

As part of the preparation for the annual prescribed burn the Monument prepares a press release and sends out letters to the adjacent landowners announcing when the burn is anticipated to occur. On the day of the burn the landowners, police department, local radio station are contacted by phone. Also, an individual is stationed near the Good Samaritan Village to monitor smoke in that area. The prescription in the annual burn plan would require that the wind direction would be from the direction that would push the smoke in the least harmful direction mostly away from the city and the Good Samaritan Village. The Monument would work jointly with the USFWS and the Minnesota DNR to conduct prescribed fires on the Pipestone Wildlife Management area to improve the tallgrass prairie and decrease exotic vegetation. Under this alternative there is the opportunity for the Monument staff to assist landowners with developing effective ways to conduct prescribed fires on their properties to enhance native prairie. It is unlikely though that the Monument would be able to implement these fires.  Due to the reduction in fuel loading and the roads surrounding the Monument and wildlife refuge on three sides it is very unlikely that prescribed fires would escape onto private lands.  The Monument would continue to work with the Pipestone Volunteer Fire Department to develop wildland fire training when requested. 

Alternative C: Suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.

 Under this alternative there would be no short-term impacts to the adjacent landowners and communities. Over the long-term though there would be a build up of fuels throughout the Monument from the lack of prescribed fires and the encroachment of woody species. This would increase the likelihood for a wildfire to start and the inability to control it threatening adjacent lands. The probability of this would increase over the years without the lack of management control of woody species removal and reduction in fuels. There would also be the loss of opportunity to work with the adjacent landowners to develop ways to enhance their prairie utilizing prescribed fires.  The Monument would discontinue its cooperative work with the Pipestone Volunteer Fire Department to expand their training to include wildland fires and the opportunity to gain experience during prescribed fires. 

Cumulative Impacts: Other land agencies would continue to use prescribed fires to restore prairie and control exotic weeds, which may cause smoke in the local area surrounding the Monument. These fires may add smoke to the local area.  

Conclusion: Under the proposed alternative (B) there may be short-term minor impacts to adjacent landowners. The potential for long-term impacts would be decreased through the removal of hazardous fuels. There would also be positive impacts through the continued efforts to work with the Volunteer Fire Department and landowners. Alternative C would have no short-term impacts except for the loss of coordination with the Volunteer Fire Department in respect to wildland and prescribed fires. There may be long-term impacts due to the build-up of woody fuels and fuel loading leading to the increased chance for wildland fires and escapes onto adjacent lands. No impairments to adjacent lands are expected under the adoption of any of the three proposed alternatives.
G.5 Park Operations

Methodology: Costs and preparation time to conduct fires in previous years were used in this analysis in addition to time spent mechanically controlling exotic vegetation.

Negligible
Park operations would not be affected, or the effects would be at low levels of 


detection and would not have an appreciable effect on park operations.
Minor
The effect would be detectable but would be of a magnitude that would not have an appreciable effect on Monument operations. If mitigation was needed to offset adverse effects, it would be simple and likely successful.

Moderate
The effects would be readily apparent, likely long-term, and would result in a 


substantial change in park operations in a manner noticeable to staff and toe 


public. Mitigation measure would be necessary to offset adverse effects and 


would likely be successful.
Major

The effects would be readily apparent and would result in a substantial 



change in park operation in a manner noticeable to staff and the pubic and be 


markedly different from existing operations. Mitigation measure to offset adverse 


effects would be needed, would be extensive and their success could not be 


guaran​teed.

Impairment
A major, adverse impact that affects Park Operations to the extent that would 


limit or halt the protection of any of the resources whose conserva​tion is (1) 


necessary to fulfill specific purposes identified in the establishing legislation or 


procla​mation of Pipestone National 
Monument (2) key to the natural or cultural 


integrity of the Monument; or (3)identified as a goal in the Monument’s general 


management plan or other relevant National Park Service planning documents.

Duration
Short-term - Effects lasting for the duration of the treatment action



Long-term - Effects lasting longer than the duration of the treatment action

Alternative A:  No Action Alternative.  The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical exotic vegetation control.  All wildland fires would be suppressed.  The new requirements and provisions under DO-18 would not be adopted.  Prescribed fires would continue to be held annually over 1/3 of the Monument as long as funding was available. 
Alternative B:  Preferred Alternative/Environmentally Preferred Alternative. The fire management program would continue to use prescribed fires to manage the prairie in conjunction with mechanical and chemical exotic vegetation control.  All wildland fires would be suppressed.  All new requirements and provisions under DO-18 would be adopted into a new FMP.  

Between the years 1996 and 1999, the cost of prescribed fires in the park cost an average of $21/acre. The total acreage of the four burn units would be burned over 3-years (units 2 and 3 were burned together); the cost of prescribed fire activities would be approximately $2500/year. Regional burn modules of four or more individuals assist on the day of the burn. Costs to conduct the burn are covered through FIREPRO budgets (a nationwide fire accounting system) except for the staff’s base pay. Prescribed fires at the Monument typically last one day with prep work occurring prior to the burn. Pre-burn preparation work includes preparing an annual burn plan (one week of regional and park staff time) and contacting adjacent landowners about the proposed activities. There is also time spent on mowing fire lines along fences and any areas needing to be protected from the burn (one person for one week), preparing fire fighting equipment (pumper trucks, tools, drip torches, and personal fire gear), and receiving the appropriate training. Preparation of fire fighting equipment would occur regardless of prescribed fire activities since the Monument needs to be prepared to respond to wildland fires. After some fires there would be some staff time spent to conduct searches for archeological resources and monitor the effects of the burn on some wildlife species such as amphibians and reptiles. It is anticipated that there would be no change in the burn program over the next five years, although there may be some additional cost to replace existing pumpers and trucks due to aging equipment. However, that cost is associated with other program needs as well. 

During some years there would be additional time spent coordinating with adjacent landowners to implement prescribed fires on their properties while conducting fires at the Monument. This requires cooperative agreements and preparation of burn plans. The use of prescribed fires would reduce the amount of time Monument staff spends on exotic weed control. Over the past two years approximately 600 hours was spent per year controlling exotic weed species. This could increase significantly if fires were not used to control exotics and staff time was needed to manually control grasses and woody species that are reduced during prescribed fires. 

Under these alternative prescribed fires would have a moderate impact on park staff. Although this impact is seasonal, it occurs mostly around the time of the prescribed fire activities, and requires about a month of combined staff time. Most of the cost of the prescribed fire is covered through FIREPRO accounts and do not come out of the Monuments base budget. This amount of time should remain the same as in past years with only minor increases if additional land is burned.

Alternative C: Suppress all wildland fires and conduct no prescribed fires with limited mechanical control of exotic vegetation.  All new requirements and provisions under DO-18 would be adopted into a new FMP.

Under this alternative park staff would not have to prepare for prescribed fire activities although they would still need to prepare fire fighting equipment and receive the appropriate training to be able to respond to wildland fires. This would require the same amount of time as in Alternative A including the need to replace aging pumpers and trucks. There would be an overall increase in the amount of time spent on exotic weed control requiring an increase in spending in that area. This could be upward to double the amount of time currently spent on controlling exotic weeds from 600 to 1200 hours. This would require more staff to be hired for a longer period of time then the time spent to conduct a prescribed fire. There would also be a build-up of fuel over time so if a wildland fire were ignited it may be difficult to control with a chance for escape or smoke impacts to the city of Pipestone.

Under this alternative there would be a slight decrease in the amount of time spent in preparing for a prescribed fire although the impacts of eliminating prescribed fires could increase the amount of staff and time needed to control exotic weed species and maintain a tallgrass prairie environment. The same cost and time would be spent in preparing for the wildland fire seasons.

Cumulative Impacts: Other land management agencies and private landowners may increase the use of prescribed fires to control exotic weed species, improve natural habitat, and burn off fields. At times Monument staff may need to respond to these fire activities. 

Conclusion: Under the proposed alternative (B) there would be time and money spent on the prescribed burn program. Monument and regional staff would be involved in the burn and there would be minor-moderate impacts on park staff although this should remain the same as is currently spent on the program. Alternative C would result in a minor decrease in the amount of time and money spent on the fire program at the Monument although it would result in a moderate increase in the time and money needed to control exotics and maintain the tallgrass prairie. None of the proposed alternatives would lead to an impairment of park operations.
G.6 Impact Summary Table

Table 2: Anticipated Impacts by Alternative
	Impact Topic
	Anticipated Impacts of Alternative A
	Anticipated Impacts of Alternative B
	Anticipated Impacts of Alternative C

	Cultural and Ethnographic Landscapes
	Long-term moderate beneficial effects on both known cultural and ethnographic landscapes.
	Long-term moderate beneficial effects on both known cultural and ethnographic landscapes.
	Long-term moderate negative effects to both known cultural and ethnographic landscapes

	Other Ethnographic Resources
	Short-term negligible negative effect on access to quarries and other sites. Long-term moderately beneficial effect on ethnographically important botanical species.
	Short-term negligible negative effect on quarrying and access to sites. Long-term moderately beneficial effect on ethnographically important botanical species.
	Long-term negligible beneficial effect on access to quarries and other sites.  Long-term moderately negative effect on ethnographically important botanic species.

	Vegetation
	Long-term moderate to major beneficial effects on vegetation.
	Long-term moderate to major beneficial effects on vegetation.
	Long-term moderate to major negative effect on prairie vegetation.

	Wildlife
	Long-term overall impacts would be moderately beneficial to wildlife.  Some mortality to individuals is possible during prescribed fire operations.


	Long-term overall impacts would be moderately beneficial to wildlife.  Some mortality to individuals is possible during prescribed fire operations.
	Long-term overall impacts would be moderately negative to prairie dependent wildlife.  No mortality to individuals would occur during prescribed fire operations.

	Special Status Species
	Negligible short term negative impacts to long-term minor beneficial impacts to Topeka shiner.  Long-term moderate beneficial impacts to federal and state listed plants.

	Negligible short term negative impacts to long-term minor beneficial impacts to Topeka shiner.  Long-term moderate beneficial impacts to federal and state listed plants.
	Negligible impacts to Topeka shiner populations under this alternative.  Long-term major negative impacts to rare plants under this alternative.

	Air Quality
	Short-term minor affects due to smoke.

	Short-term minor affects due to smoke.
	No affect.

	Impact Topic
	Anticipated Impacts of Alternative A
	Anticipated Impacts of Alternative B
	Anticipated Impacts of Alternative C

	Water Quality
	Short-term negligible negative impacts to water quality are possible under this alternative.
	Short-term negligible negative impacts to water quality are possible under this alternative
	No impacts to water quality anticipated under this alternative.

	Visitor Use
	Minor short-term impacts to visitor use.
	Minor short-term impacts to visitor use.
	No impact to visitor use.

	Adjacent Properties
	Short-term minor affects due to smoke.  Long-term reduction of hazardous fuels is moderately beneficial.
	Short-term minor affects due to smoke.  Long-term reduction of hazardous fuels is moderately beneficial.
	Long-term negative impacts related to increased chance of uncontrolled wildland fires.  

	Park Operations
	Short-term moderate affect on park operations.
	Short-term moderate affect on park operations.
	Long-term negative moderate affect on park operations.


H.  Consultation and Coordination

The preparation of this document was announced during the public scoping meetings for Pipestone National Monument’s General Management Plan. In addition the US Fish and Wildlife Service was consulted to identify species of special concern including threatened and endangered species that occur at the Monument.  A list of state listed species was requested and received from the Minnesota Department of Natural Resources, ecological division, for the preparation of this document and the draft Pipestone National Monument General Management Plan. The National Park Service would coordinate with the US Fish and Wildlife Service to jointly conduct prescribed fires on the wildlife management area to the north of the Monument. 

This Environmental Assessment was sent to the State Historic Preservation Officer, US Fish and Wildlife Service, and Advisory Council for Historic Preservation for review. Affiliated Native American tribes will also receive a letter announcing the public review.  Persons on the Monument’s general mailing list received either a copy of the document or a letter announcing the availability of the document for public review. The release of the Environmental Assessment for public review was announced in local and regional media sources and made available on the Monument’s website.
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Appendix 2: Glossary and Acronym List 

Expected weather conditions - those weather conditions indicated as common, likely, or highly probable based on current and expected trends and their comparison to historical weather records. These are the most probable weather conditions for this location and time. These conditions are used in making fire behavior forecasts for different scenarios (one necessary scenario involves fire behavior prediction under "expected weather conditions"). 

Disturbance – any relatively discrete event, either natural or human induced, that causes a change in the existing condition of an ecological system.

Ecological process – the actions or events that link organisms and their environment, such as predation, mutualism, successional development, nutrient cycling, carbon sequestration, primary productivity, and decay.

Ecosystem management – the careful and skillful use of ecological, economic, social, and managerial principles in managing ecosystems to produce, restore, or sustain ecosystem integrity and desired condition over the long term.

Ecosystem sustainability – the ability to sustain diversity, productivity, resilience to stress, health, renewability, and/or yields of desired values, and resource uses from an ecosystem while maintaining the integrity of the ecosystem over time. TC "Definitions" \f C \l "1" 
Escaped fire – a fire which has exceeded or is expected to exceed initial attack capabilities or prescription. 

Fire Management Unit ‑ any land management area definable by objectives, topographic features, access, values-to-be-protected, political boundaries, fuel types, or major fire regimes, etc., that sets it apart from management characteristics of an adjacent unit. FMUs are delineated in Fire Management Plans (FMP). These units may have dominant management objectives and pre-selected strategies assigned to accomplish these objectives. 

Fire dependent or fire maintained ecosystems ‑ an ecosystem can be called fire dependent or fire maintained if periodic perturbations by fire are essential to the functioning of the system.

Fire prescription ‑ a written statement defining the objectives to be attained, and the conditions of temperature, humidity, wind direction and speed, and fuel moisture, under which a fire will be allowed to burn.  Generally expressed as an acceptable range of the various indices, and the limit of the geographic area to be covered.

Fire regime – the fire pattern across the landscape, characterized by occurrence interval and relative intensity. Fire regimes result from a unique combination of climate and vegetation. Fire regimes exist on a continuum from short-interval, low-intensity (stand maintenance) fires to long interval, high-intensity (stand replacement) fires.

Fire return interval – the number of years between two successive fires occurring in a designated area.

Fire use – the combination of wildland fire use and prescribed fire application to meet resource objectives. 

Hazard fuels – excessive live and/or dead wildland fuel accumulations (either natural or created) having the potential for the occurrence of uncharacteristically intense wildland fires.

Mitigation actions - Mitigation actions are considered to be those on-the-ground activities that will serve to increase the defensibility of the MMA; check, direct, or delay the spread of fire; and minimize threats to life, property, and resources. Mitigation actions may include mechanical and physical non-fire tasks, specific fire applications, and limited suppression actions. These actions will be used to construct firelines, reduce excessive fuel concentrations, reduce vertical fuel continuity, create fuel breaks or barriers around critical or sensitive sites or resources, create "blacklines" through controlled burnouts, and to limit fire spread and behavior. 

Normal fire year – The normal fire year for suppressed wildland fires is the year with the third highest number of wildland fires in the past ten years of record. The normal wildland fire managed for resource benefits year is the year with the third highest number of acres burned by wildland fire managed for resource benefits in the past ten years of record. 

Natural ignition – a wildland fire ignited by a natural event such as lighting or volcanoes.

Prescription – a set of measurable criteria that guides the selection of appropriate management strategies and actions. Prescriptions criteria may include safety, economic, public health, environmental, geographic , administrative, social, or legal considerations. 

Prescribed fire – any fire ignited by management actions to meet specific objectives. Prescribed fires are conducted in accordance with prescribed fire plans. 

Prescribed fire plan – a plan required for each prescribed fire. Plans are documents prepared by qualified personnel, approved by the agency administrator, and include criteria for the conditions under which the fire will be conducted (a prescription).

Wildland fire – any non structure fire that occurs on wildand. 
Wildland fire management ‑ all activities related to the prevention, control or use of fire burning through vegetation under specific prescriptions for the purpose of achieving fire management objectives. 

Acronyms Used:

CFR – Code of Federal Regulations

FMO - Fire Management Officer

FMU – Fire Management Unit

GMP- General Management Plan

LTEM – Long Term Ecological Monitoring

MNICS- Minnesota Incident Command System

MWRO – Midwest Regional Office

NEPA – National Environmental Policy Act

PNM- Pipestone National Monument

RMP – Resource Management Plan

SHPO – State Historic Preservation Office
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