

APPENDIX M.

NON-FIRE FUEL TREATMENT PLAN

A.
Introduction
Wind Cave National Park is located 11 miles north of Hot Springs, South Dakota, in the Southern Black Hills.  It is bounded on the west by the Black Hills National Forest, north by Custer State Park, and on the east, south, and southwest by private lands containing rural homes and farms.  Because of current fuels conditions on the Federal land, park and private resources are threatened by wildland fires. 

Before the advent of European settlement, the park was dominated by mixed-grass prairie and open park-like stands of ponderosa pine, which were maintained by frequent, low intensity fire.  This fire regime maintained the open park-like conditions by killing small trees developing in the understory and encroaching into grasslands.  The low intensity fires were not lethal to the larger, thick barked trees within the overstory.  The exclusion of fire within the park for more than a century, has allowed the small understory trees to develop into overstocked thickets, closure of forest openings, and encroachment of forest into the mixed-grass prairie. 

This alteration from natural patterns has moved most of the forested areas of the park from fire condition class 1 to fire condition class 2 and many areas to a fire condition class 3.  Fire regime condition classes are a qualitative measure describing the degree of departure from historical fire regimes.  Fire regimes in condition class 2 have been moderately altered from their historical range by (in this case) decreased fire frequency.  Fire regimes in condition class 3 have been significantly altered from their historical range.  Condition class 2 areas have a moderate risk of losing key ecosystem components, while a high risk of losing key ecosystem components exists on condition class 3 areas.  To restore the historical fire regime, these lands require restoration through prescribed fire, manual, mechanical or chemical treatments, and, in some instances, the subsequent reintroduction of native plants (US Forest Service 2000). 

The desired future condition for the park is to restore mixed-grass prairie and forest stands to the historical fire regime found in the pre-European settlement stands. This would place the park within the historical fire regime, and hence, in fire condition class 1. 

In order to restore the park’s stands to fire condition class 1, there is a need to reduce the stocking density of forest regeneration and ladder fuels found in forest thickets.  Treating these areas to reduce the hazardous fuels would, in the event of a fire start, reduce the intensity of the wildfire, and greatly aid in its management or suppression.  It would reduce the likelihood of the fire developing into a high intensity, high severity event. 
B.
Non-fire treatment assessment
The Black Hills are located between the centers of two prehistoric culture areas: the Middle Missouri River Valley to the east and the High and Northern Plains to the west.  Early people were attracted to the Hills because they offered shelter in the winter and were slightly cooler in the summer than the surrounding country.  Archeological records indicate pre-historic activity in the areas as early as 6,500 years before present.  From the earliest records, it is evident that indigenous peoples utilized the area for hunting and occasional gathering activities.   

Numerous American Indian tribes have frequented the Black Hills.  With the acquisition of the Louisiana Purchase, the United States attained ownership of the Black Hills in that territory.  Almost immediately the federal government began to negotiate treaties with tribes within the purchase.   In 1805 negotiations, the Sioux Nation was promised the right to "pass, repass, hunt or make other uses of the said districts, as they have formerly done, without any other exception, but those specified in article first” (Institute for the Development of Indian Law 1973).  Again in the early 1830s, a treaty guaranteed the Sioux the right to live in the Black Hills without interference.  

Even with several negotiated treaties, the government sanctioned several exploratory operations in the Black Hills.  In 1852 Dr. John Evans explored the area and then in 1855 an expedition commanded by General W. F. Harney entered the Black Hills (Palais 1941).  In Harney's party was Dr. F. V. Hayden who wrote that "[i]n these mountain formations, which border the great plains on the west, are to be found beautiful flowing streams, and small rich valleys covered with fine grass for hay, and susceptible of cultivation by means of irrigation.  Fine timber for fuel and lumber, limestone and good stone for building purposes are here abundant" (Warren 1875).  These reports indicated the desirable nature of the area for settlement and resources for extraction.

In 1874, General George A. Custer led a military expedition into the Black Hills, during which gold was discovered, leading to the Black Hills gold rush of 1875.  Although the U.S. Army was directed to prevent settlers from entering the Black Hills, thousands of settlers had entered the Black Hills by the mid-1870s, developing roads, ranches, homesteads, and towns. With the onrush of settlement, supply and passenger routes were established to Custer and Deadwood from Cheyenne, Wyoming and Sidney, Nebraska, with evidence of these in the park.  

Even while the Army was working to remove settlers, an 1875 expedition was commanded by Lieutenant Richard I. Dodge, with geologist Walter P. Jenney in the party (Dodge 1876).   This expedition was directed to determine the "mineral wealth, climate and rainfall and natural resources of the region" (Robinson 1904).  In his report of the expedition, Jenny stated that "grazing in the Black Hills is most excellent. Nine-tenths of the whole area is covered by a thick growth of the finest wild grasses. It constitutes the great future wealth of this region, and its value can hardly be over-estimated. . . I was surprised at the quality of the grazing we found. . . [during the expedition] the grass [was] commencing to grow again as soon as it was eaten off by the stock" (Jenney and Newton 1880).  

This description of the excellent grazing potential was a portent of type of use the area was soon to receive.  By March 1876, a reported 11,000 miners were in Custer City, all needing to be fed (Robinson 1904).  Beef prices were high through both mining and government purchases for reservation annuities and herds of cattle were brought into the area (Palais 1942).  It is estimated that between 1878 and 1883, the number of cattle in the Black Hills rose from 100,000 to 500,000 on an “open range” basis (Palais 1942).  Although many of the ranches were located in Fall River County, just south of the park area, it is difficult to tell how much the lands within the park were affected, due to the nature of open range operations.  

Waste and inefficiency became common and Palais asserted that, “Not an acre of grazing land was left unoccupied, and ranges that for regular use should have carried a cow in every forty acres were loaded until they were carrying one to every ten acres. This continuous grazing, without allowing the soil any chance for recuperation, resulted in the dangerous depletion of the range. Ranges were so closely cropped that cattle losses even during a normal winter would have been quite severe.”  The number of cattle began to decline as the range lost its ability rebound.  Beaver began to disappear.  With beaver gone, their dams "soon began to let go."  When the dams failed the streams began to dry up.  In addition, an "extremely arid season [which] caused intense dryness, and prairie fires burnt the grass not already dried out or killed" (Palais 1942).

Two successive bad winters in 1885-1886 and again in 1886-1887 combined with declining beef prices resulted in losses ranging from 20% to as high as 90% (Palais 1942).  These conditions, along with the upswing in homesteading, brought an end to the open range period in the Black Hills area.  With this, fenced pastures with small herds took precedence (Palais 1942).  

Government Land Office surveys of the Black Hills began in 1877 and by 1899 the last of the lands now encompassed within the park were completely surveyed.  By 1899, over 50 miles of wagon roads had been developed within the park area linking homesteads to the towns of Custer, Hot Springs, and Buffalo Gap.  

Land records for the area within the park indicate that 83 land patents were filed and a possibility that an additional 13 were not filed, bringing the total sites to 96.  These date from the early 1890s, but the majority were filed after 1912 when land size doubled from 160 to 320 acres.  Land records also include information as to number of improvements and the amount of land cultivated (Western History Research 1992).  

Information from these records indicate that 284 structures were constructed within the park, including houses (59), barns (39), corrals (33), sheds (21), chicken houses (21), wells (19), granaries (12), and other structures (Western History Research 1992).  

Homesteads normally required cultivation of at least 1/8th of the lands claimed, however many settlers in the park area filed applications for reduction of cultivation claiming that the land was not fit for cultivation.  Of the lands with cultivation (52 of 83), size of cultivation ranged from 4 to 60 acres, with an average of 18.9 acres cultivated (Western History Research 1992).  Areas that were put under cultivation were plowed and seeded to grain, hay, and garden crops.  In addition, timber was heavily cut in some areas for fence posts, mine timbers, building lumber, and firewood.

The enabling legislation of 1903 established the National Park System’s first cave park on 10,522 acres.  Over the years additional land was acquired through homestead claim cancellations, land purchases, and exchanges, which increased to area to the present 28,295 acres.

To increase the visibility and significance of the young park, the Wind Cave Wildlife Preserve was established on the surface under the administration of the Biological Survey and the Department of Agriculture in 1912.  With the arrival of the first bison in 1913, the surface attractions of the park were considerably enhanced, though the budgetary problems continued.  For nearly the next 20 years, with minimal funding, the superintendents were engaged in maintenance, protection and public service.  The superintendent was the only permanent employee until 1919 when one park ranger position was added.

In July of 1934, participants in the Civilian Conservation Corps (CCC) arrived at Wind Cave.  Many improvements geared toward tourism were completed through the manpower of the CCC, including digging the elevator shaft and construction of the cave elevator, construction of fences, trails, reservoirs, stairs and railings in the cave, cave lighting, and construction of numerous buildings.  The CCC also did considerable landscaping in the headquarters area and planted over 5,000 trees in the area (Bohi 1962). 

From the establishment of Wind Cave as a National Park, managers have attempted to maintain what were thought to be natural conditions of the vegetation within the park, with the exception of the development zone.  However, this should not be construed as an exoneration of some management practices.  Practices such as planting of trees within the development zone and fire management have resulted in some significant changes to the ecology of the area and require vigilant effort to restore the processes of nature.

The most striking management action within the park has involved fire suppression.  Early explorers noted the role wildfire in the Black Hills.  Dodge (1876) wrote, “Throughout the Hills the number of trees which bear the marks of the thunderbolt is very remarkable, and the strongest proof of the violence and frequent recurrence of these storms…  The woods are frequently set on fire and vast damage done.  There are many broad belts of country covered with tall straight trunks of what was only a short time before a splendid forest of trees.”

Jenney and Newton (1880) wrote that the Black Hills had been subjected to extensive forest fires.  They also noted that “generally the pine springs up again as soon as it is burnt off, though sometimes it is succeeded for a time by thickets of small aspen[s].”

Suppression of wildfires in the Black Hills began shortly after settlement.  The establishment of the Black Hills Forest Preserve in 1897 and National Park Service sites in the early 1900s led to large scale fire suppression activities by federal land management agencies (Progulske 1974).

The importance of this activity is underlined by studies which provide fire interval and intensity.  Fisher et. al. (1987) reported that the average fire return between 1632 and 1900 was between 14 and 27 years at Devil’s Tower National Monument on the western edge of the Black Hills.  Brown and Sieg (1996) reported a mean fire interval at Jewel Cave of 16 years for the period of 1388 to 1900.  Brown and Sieg (1999) also reported that fires in Wind Cave National Park were regular events in both the forests and grasslands between forest stands from the 1500s up to the late 1800s, with fire intervals from 10 to 12 years.  These studies show that intervals between fires in the Black Hills were relatively short (between 10 and 27 years).

Alterations of fire patterns have contributed to significant changes in vegetation community structure, particularly expansion of forested areas into previous grasslands and increase in tree density of forested areas.

Fire suppression in the lands now encompassed by Wind Cave National Park has continued until the present.  From the establishment of the park through 2002, 196 lightening fires and 118 other wildfires were suppressed within the park (Wind Cave National Park Fire Management Records).

Prescribed burning was initiated in the park in 1973, when the park created a firebreak along roads in the eastern portion of the park (Bone and Klukas 1988).  Burns since then have included small plot burns, research burns, and large-scale unit burning involving thousands of acres.  To date, 64 prescribed burns have occurred in the park totaling 24,205 acres, with some areas having been burned more than once (Wind Cave National Park Fire Management Records).

Coniferous forest lands are the second most prevalent vegetation community comprising approximately 28.8% of park vegetation, with ponderosa pine comprising almost the entirety of this type.  Pre-settlement ponderosa pine forests consisted of discrete groups of trees within a grassland matrix, in a non-random pattern (Woosley 1911; Cooper 1960; White 1985).  White also showed that pre-settlement stands of ponderosa occupied areas ranged from 0.05-0.72 acres, with the average stand age ranging from 141-382 years.  White’s study also support the idea that groups of ponderosa pine were uneven-aged in composition.

However, coniferous forested areas within the park are continuous stands with increasing canopy closure and fuel buildup and those areas that creep into meadow and grasslands.  This has resulted in a forest that has few mosaics with a dominant size class of pole-sized trees (14.5-25 inch dbh), indicative of an even age stand.  The absence of fire has also allowed dense thickets of seedlings and saplings to develop.  In addition, few old growth trees and/or snags remain.  As a result, the majority of forested areas of the park and adjacent lands are relatively young.  In 1994, the Forest Service estimated that 73% of the Black Hills National Forest was less than 120 years old (US Forest Service 1994).  In addition, they contain heavy down/dead material and have heavy regeneration along the periphery, resulting in constant creep of forested areas in grasslands.
One of the most obvious difficulties faced within the park is the decline of herbaceous vegetation while forests size and density increase and fire fuels accumulate.  Within the park, grasslands are shrinking in size due to conifer encroachment.  
Similar conifer invasions have been observed in other parts of the nation.  Patterns of forest invasion into former grasslands are repeatedly marked by the combined effects of years of fire exclusion, removal of overstory pine by logging, heavy livestock grazing, and climate change.  These factors have combined to create closed-canopy stands with dense understories and high concentrations of ladder fuels (Allen 1998; Brandegee 1891; Brown et. al. 2000; Brown and Sieg 1999; Covington and Moore 1992; Covington et. al. 1997; Fule, Covington and Moore 1997; Savage 1991; Swetnam and Baisan 1996; Touchan et. al. 1996)

Vegetation patterns are determined by many factors, with climate, topography, and soils as major contributors.  However, the influence of fire may be of equal importance as it is key in determining the structure and defining the function of ecological systems.  Herbaceous vegetation is benefited by fire in that perennial grasses will survive and quickly recover.  Trees and shrubs, on the other hand, are often killed by fire.  

In areas of the park that have not been burned by prescribed fire, forest expansion has pushed into areas that were formerly grassland, including both areas that were spaces between forest stands and creep into open grassland.  In addition, the density of trees within individual stands has greatly increased.  It is also important to note that where density of trees increases within individual stands, the density of understory vegetation decreases along with the attendant biological diversity.

Using aerial photographs within WICA from 1938 and 2002, two locations were examined to get a better understanding of change that has taken place in park forested lands.  A one mile square area was overlaid on each photograph and the forested and non-forested lands were digitized to determine the acreage of each type.  Once the areas were digitized, an estimate of change was then calculated over time.  In the Bison Flats area, forested areas in the 1938 photos occupied roughly 252.1 of the 638.2 acres calculated, or 39.5% of the area.  The same area in 2002 showed that 192.4 of the 638.2 acres were now forested, or 30.1% of the area.  This equated to a 47.4% increase in the acreage of forest in that area.   Near the Pigtail Bridge, forested areas in the 1938 photos occupied roughly 252.1 of the 638.1 acres calculated, or 39.5% of the area.  The same area in 2002 had 481.5 of the 638.1 acres were now forested, or 75.5% of the area.  This equated to a 90.9% increase in the acreage of forest in that area.   These were simple estimates, but show that park forest lands area increasing.

In conjunction with the expansion of forests, the increase in the density of trees in forests can have an impact on water tables and stream flow within the park.  In a study in the Coconino National Forest, researchers found that as basal area of ponderosa pine decreased (from 120 to 0 ft2/acre), the stream flow increased by as much as 35% (US Forest Service 1979).  A concern to park management is that perennial streams within the park do not decrease in flow rate as a result of forest spread.  
Since 1968, National Park Service policy has been to allow natural processes to occur.  Fire management planning and programs have been operational in the park since the early 1970s, following the National Park Service change in its policy from controlling natural processes to allowing and even supplementing natural processes when possible.  This means, for fire management, that the National Park Service went from suppressing all fires to letting some fires burn if they would contribute to accomplishing resource management objectives without threatening developed or populated areas or cultural sites.  Because of the park size, wildfires are not allowed to burn and prescribed fire is utilized on a continual basis.  This and other refinements in the fire management program have been made since the early 1970s and will continue to be made as knowledge of fire ecology and fire behavior increases. 

An additional impact to the lands now encompassed by the park is grazing, by both wildlife and livestock.  As previously mentioned, grazing activities in the Black Hills were begun in the mid-1870s.  It is difficult to ascertain the amount of livestock grazing that took place on lands now within the park, but grazing has been identified as a probable contributor to forest expansion into former grasslands (Archer 1994).  Bison were known from the area, but the uninhibited forage patterns of bison were such that an area would be grazed intensively and then bison would move to another area, possibly not returning to the first area for several years.  Early livestock grazing practices placed continual pressure on grasslands with no time for recovery.  As this pressure continued the density of grasses decreased and provided a competitive edge for seedling trees.
Wind Cave National Park was established with the act of January 9, 1903 (32 Stat. 765-766, 16 USC 141-146), to protect Wind Cave.  By the time Wind Cave was established in 1903, both bison (Bison bison) and elk (Cervus elaphus), the major natural grazers, had been extirpated from the Black Hills area.

The act of August 10, 1912, provided for the establishment of Wind Cave National Game Preserve on the land included within the boundaries of Wind Cave National Park under the jurisdiction of what was then the Bureau of Biological Survey of the U.S. Department of Agriculture.  This action established “a permanent national range for a herd of buffalo to be presented to the U.S. by the American Bison Society, and for such other native American game animals as may be placed therein.”  The act called for the erection of a substantial fence for the care and maintenance of the animals.  A 7-8-foot fence surrounds the park to prevent emigration of bison onto neighboring properties.  There is also the 3 -4 mile stretch of 4-5-foot fence in the SW corner of the park.
In 1913, fourteen bison donated by the Bronx Zoo were reintroduced to the park.  Six additional animals were obtained from Yellowstone National Park in 1914.  The bison population is managed at about 350-500 animals.  

Between 1911 and 1916 approximately 80 elk were reintroduced into the park from Jackson Hole, Wyoming and Yellowstone National Park (Bauman 1997).  The elk population in a spring count of 2004 was placed at approximately 700 animals.  

Pronghorn antelope (Antilocapra americana) were reintroduced into the park in 1914 and 1916 from Alberta, Canada.  Twelve buck pronghorn from Yellowstone National Park were brought to the park in 1951.  The population was up to 350 animals in 1963.  Estimates from research in 2004 place the population within the park to be approximately 40 animals.  

Research begun in 2003 on white-tailed (Odocoileus virginianus) and mule (Odocoileus hemionus) deer within the park places their estimated population within the park at approximately 150 deer within the park.

The black-tailed prairie dog (Cynomys ludovicianus) has been a significant player in the prairie ecosystem and has a close relationship with bison and pronghorn grazing preferences.   Populations of the black-tailed prairie dog in South Dakota and the park appear to be stable, with park acreage at about 1,700 acres utilized by prairie dog colonies.

An additional impact to lands within the park is the development of human infrastructure for settlement and national park management.  Over 50 miles of wagon roads were established within the park area (Western History Research 1994) at one time.  At present, the park has approximately 34 miles of roads and 31 miles of trails.  Roads and trails create barriers to system functions such as a natural fire moving across an area.  A road will stop a fire that previously may have continued to burn in a natural manner.  The areas that remain unburned will not act ecologically as those burned, thus creating a different ecology.

Implementation and completion of fuel treatment within Wind Cave National Park will bring an increased level of visitor, resident and firefighter safety by inserting strategically placed treatments within the park that will allow wildfires to be more safely and effectively managed.  These treatments will additionally support the goal of ecosystem restoration through the application of prescribed fire use for resource benefit.  By sequencing mechanical treatments the immediate risk to life and property is reduced and the careful re-introduction of a more natural fire regime using other management tools becomes feasible.  This will create a condition that will ultimately benefit both the surrounding community and the Park as a whole. Specific goals for this project include:

· Promote firefighter and public safety.

· Restore and sustain the natural ecosystem (includes reduction/maintenance of hazardous fuels to natural levels, using fire to maintain/improve forage for wildlife).

· Promote fire prevention and the suppression of unintended ignitions.

· Promote cooperation and collaboration with park neighbors (i.e., government agencies, private entities, etc.). 

· Protect natural, cultural resources, and infrastructure of the park.

C.
Management alternatives for meeting stated objectives and issues

1.  Fuel Treatment Alternatives
There are a variety of treatments alternatives for fuel reduction, all of which are encompassed by the following treatment types:

· Manual - The use of hand-operated power tools and hand tools to cut, clear or prune herbaceous and woody species.  Plants are cut above ground level to remove undesired vegetation or root systems are dug out to prevent subsequent sprouting and regrowth.  Hand tools such as the handsaw, axe, shovel, rake, machete, and hand clippers are used in manual treatments.  Power tools such as chainsaws and power brush saws may also be used.  Manual treatments may be considered stand-alone treatments or be followed by burning of debris piles or prescribed burning of the treatment site.  In some cases of manual removal of woody species, stumps are “painted” with herbicide to prevent sprouting.

· Mechanical - Mechanical treatment is the removal of undesired or excess live and dead fuels through the use of wheeled tractors and crawler-type tractors or specially designed vehicles with attached implements, e.g. saw heads, excavators, and disks and blades.  Mechanical treatment activities may have adverse impacts on soils and surface litter, accelerating surface erosion and runoff.  Mechanically treated material may be left on site or physically removed from the site.  Mechanical treatments may be considered stand-alone treatments or be followed by burning of debris piles or prescribed burning of the treatment site.  Any equipment brought in from a distance should be inspected, and as necessary, washed and cleaned of any seeds (found in wheels, etc.).

· Chemical - Chemical treatment is the application of chemical agents to alter existing fuels.  Chemical agents are applied to kill or restrict the growth of existing vegetation.  This type of treatment is predominantly used to reduce the distribution of non-native and invasive species.  Chemical treatments may proceed or be followed by another treatment type such as prescribed burning or mechanical treatment and/or planting of desired vegetation species depending on the response of the system.

· Biological - Biological treatment is the use of living organisms to selectively suppress, inhibit, or remove herbaceous and woody vegetation.  This must include planning for vacating/fasting and eventual removal, as well as threats to threatened and endangered species.  That is, animals should not be a source of non-native inocula (seeds, spores, etc.) via which they might carry on/in hooves, coats and intestines.  Plant eating organisms include insects as well as grazing animals such as goats and sheep.

· Combination - Combination would consist of utilizing aspects of each of the previous treatment types to reduce fuels.  This may include some or all of the types.  For example, small pockets of regeneration could be treated by vehicles with torches where snow has melted within the area, but where snow in the adjacent areas would methods 

In addition, there are a variety of methods for disposal of debris produced as a result of fuel treatment.  These include, but may not be limited to:
· Chipping and spreading: This alternative would chip the slash and spread the chipped material on the ground in the area where the treatments were completed.  Although this alternative would reduce the standing fuel, accumulation of chipped material would still constitute fuel in a different form.  Unburned, this chipped material would inhibit understory species from reestablishing and may alter soil composition.

· Piling the slash and burn: This alternative would hand-pile slash, and burn it once the fuels have cured and at times when conditions permit.
· Burning the slash with an underburn: This alternative would leave the cut material on the ground and utilize fire to consume the material.   

· Commercial logging: This alternative would remove trees through the issuance of a contract to achieve thinning goals. 

· Utilization for Woody Biomass:  This alternative would remove all slash material and offer to local business for woody biomass utilization.
2. Treatments Considered

a. Manual – The use of hand-operated power tools and hand tools to cut, clear, girdle, or prune herbaceous and woody species meets the goals for the project.  Hand tools (chainsaw, brush saw, weed whip, handsaw, axe, shovel, rake, machete, and hand clippers) are acceptable to be used in manual treatments.  

b. Mechanical – Some mechanical treatment methods meet the goals for the project, such as mowing to reduce regeneration and create fire lines and the use of feller-bunchers along roads.  

c. Mowing – hand/bush-hogs can be used to reduce regeneration and preparing lines

d. Feller-buncher – may be used in situations in certain areas such as roads, trails, etc.

3. Treatments Considered but Rejected

a. Mechanical – Mechanical treatment activities such as horse skid, terra-torch, dozer and slash buster operations were considered but dismissed as they have adverse impacts on vegetation, soils and surface litter, accelerating surface erosion and runoff.  Helicopter logging was also considered but dismissed as there are few contractors in the area to do this type of work.

b. Chemical – Chemical treatment was dismissed due to the extensive area requiring treatment and the potential consequences to the environment.  

c. Biological – Biological treatment was dismissed due to the extensive area requiring treatment and the potential consequences to the environment.

4. Preferred Treatments
The preferred treatments would implement a combination of treatments to reduce forest closure and hazardous fuels within Wind Cave National Park through a program of manual and mechanical thinning with the creation of brush piles to be burned when conditions permit.  Operations are proposed to commence with the completion of the fire management plan. 

The project will be achieved using a combination of park hand crews and, potentially, contracted resources from the local area, when funding is available.  The debris generated from the project will be piled for burning at a later date.  Project debris generated by contractors will be removed as part of contract agreement, with debris that cannot be removed piled for burning at a later date.  The details of hiring contract labor will be handled by the MORU Contract Specialist and oversight will be provided by WICA staff.

The proposed action entails reduction of canopy in forested areas to approximate the following conditions:

· South facing aspects:  Forests would be thinned to a canopy closure of less than 5 percent.
· North facing aspects:  Forests would be thinned to a canopy closure between 40 and 80 percent.
· East and West facing aspects:  Forests would be thinned to a canopy closure between 20 and 50 percent. 

· On north, east, and west facing aspects, the goal is to achieve conifer stands that are widely spaced with varied age/size class distributions (including seedling, sapling, pole, mature, old growth, and snags).  Individual stands should have a ponderosa savannah appearance of open ponderosa and grassland mosaics, being typically small (between 0.25-40.0-acres) in size.  For the most part, trees within stands would have wide and random spacing, including forest regeneration with seedling areas that are thin and widely spaced.  However, some pockets of thick, dense conifer will be retained.  Small pockets of regeneration would occur along meadow/prairie edges, but these would be the exception, as conifer regeneration within grasslands would be discouraged. Aspen and other hardwoods will not be cut.

· Thinning and pruning would occur within all forested burn areas of the park, but would target those areas planned for prescribed burning on a priority basis.

· Only upland thickets would be treated; no riparian areas would be cut.  
· Cutting would be primarily by hand (i.e., brushsaw, chainsaw, weedwhip, lopper or hand pruners), but mowers and feller-bunchers may have certain applications.  Brush saws would not be utilized as a wand to remove swaths of seedlings, but on individual trees.  

· All cut material greater than 2 inches dbh would be cut into segments of less than 18 inches to reduce habitat for beetle infestation. 

· When feasible, material will be utilized as firewood, fencing material, chipped mulch or other forest based product.  When not feasible, the cut material will be gathered and piled for burning when conditions permit.  Pile dimensions will be kept to a minimum and will be placed in areas that allow safe burning at a later date.  Materials would be hand-carried to the burn piles.  After burning,  piles will require  mixing of the soil in the top few inches and a liberal application of an approved seed  mix to minimize the invasion of weeds.  (NOTE: piles less than about six feet in diameter and four feet high, after drying down, are often not large enough to keep out enough snow or generate enough heat to burn well in the winter)
· No trees over 20 inches dbh would be cut and no yellow-barked ponderosa will be cut.

· Snags larger than 6 inches dbh would be left standing, unless removal is required to maintain treatment objectives. 

· All stumps will be flush cut as close to ground level as possible. The tops of stumps will be scored and covered with proximal debris to facilitate rapid deterioration.

· Residual trees would be pruned of branches – both dead and green – to a minimum height of 5 feet above the ground. 
· Only existing roads would be used; no new roads would be constructed. 
The Wind Cave Fuels Reduction Project has the following probable benefits:

· Potential to create partnerships with adjoining local stakeholders while allowing the park to fulfill its land management objectives.  
· Placing fuels treatments within the park reduces the threat of catastrophic wildfire to both the public and firefighters who may engage in fire suppression activities.  
· By accomplishing fuels treatments the park gains significant potential to continue the use of prescribed fire in the restoration of natural fire regimes in what were previously fire adapted ecosystems.  
· It is believed that this project will represent a critically important step forward towards a return to overall ecosystem sustainability and community support for future programs. 
· Reduction of forest closure will return the area to more natural ecological conditions, which will in turn:

· Will benefit wildlife by creating a wider variety of habitat.

· Will increase forest edge habitat.

· Will reduce the amount of water consumed by forest.

The Wind Cave Fuels Reduction Project has potential to create impacts on park resources intended to be managed in as near natural condition as possible.  These impacts include cutting activity, noise, and brush pile accumulation.  These impacts are expected to be short-termed.

     Annual Goals
Acres accomplished on this project range in difficulty due to the spatial variation of the fuels across the landscape.  While some areas are dominated by dense, small diameter trees with heavy dead and down fuel concentrations, other areas have only sparse fine fuels that require little to no treatment.  The treatment prescription will be applied uniformly across all target areas and some areas will be completed more rapidly than others, but areas planned for prescribed burning will be treated on a priority basis.

Seasonal Use Restrictions

The following described measures (project design specifications) would be incorporated into the proposed action to mitigate anticipated environmental impacts from implementation of the proposed action. 

a.
Wildlife 

1)
Bald Eagle.  No potential perch or roost trees would be affected as no work would occur in riparian zones. If bald eagle activity does occur within one mile of the project areas during implementation, then work hours would be restricted to between 9 am and 3 pm, or recommended time period for reducing the potential effects from noise. 

2)
Black-tailed prairie dog.  No potential habitat would be adversely affected as this project is intended to reduce encroachment of trees into the mixed-grass prairie, thereby benefiting prairie dog habitat.

3)
Neotropical Migratory Birds.  To reduce potential effects to neotropical migratory birds, no fuels reduction work would occur within a 100-foot riparian buffer.  Prior to work in proposed fuel reduction areas, surveys will be conducted to determine use by neotropical migratory birds and appropriate seasons of work within those areas will be established.  The time periods to reduce disturbance will be the breeding / nesting / fledging period.  
b.
Vegetation

1)
There are no endangered and threatened plant species potentially occurring in the project area.  Four South Dakota Natural Heritage Program listed plant species occur within the park, and several additional state-listed plants occur in areas adjacent to the park.

2)
Noxious Weeds.  In order to minimize the potential for the spread of noxious weeds: 

· No mechanized equipment (excepting chain saws, and weed whips), would leave existing roads. 

· Cut material would be hand carried to the piles to minimize duff disturbance and exposed soil. 
· After burning, brush piles will have the top few inches of soil mixed by rake, drag, or disc, and liberally seeded with an approved seed mix. 

c.
Insects

1)
Mountain pine beetle.  The mountain pine beetle (Dendroctonus ponderosae), is a native insect affecting pines, particularly ponderosa.  In general, these beetles prefer dense stands of large-diameter, mature and overmature forests.  Areas of such habitat is at greater risk of epidemic, than forested areas that include a mixture of age classes (either between stands or within stands) and tree species. Risk increases the closer the forest resembles an even-aged, pine monoculture of large trees with a closed canopy over a large area.  An important strategy in mountain pine beetle management is the recognition and prevention of susceptible stand conditions that may lead to epidemics (US Forest Service 2003).

2)
Ips sp.  Ips are bark beetles that can attack and kill sapling, pole-sized pines and the tops of larger pines.  However, they prefer fresh downed wood or logging slash (diameter > 5 cm or 2 in.) or damaged and severely weakened trees.  Research indicates that Ips adults prefer horizontal logs.  

a)
The following constitute conditions which may promote Ips:

1.
Drought conditions, particularly in the spring, can lead to tree mortality by Ips.

2.
Managed stands following thinning or prescribed burning where an abundance of green slash has been created, especially in areas where these actions have been repeated on an annual basis.

3.
Natural disturbances such as windthrow and snow and ice damage.

4.
High-density, sapling- and pole-sized stands.

b)
Measures to prevent or minimize Ips:

1.
Thin tree density, especially in very dense young stands and decadent old ones.

2.
Monitor green slash and standing trees for evidence of Ips attack, particularly during the April to July period and especially in those areas where management activities, such as thinning or prescribed burning have occurred. Should abundant evidence of Ips activity be located, consultation with a pest management specialist should be undertaken.

3.
Creation of green slash between January and June should not be done, as slash created during this time period is excellent habitat for Ips.  If slash production must be done during this time, material greater than 2 inches in diameter should be destroyed as soon as possible by burning, chipping, crushing, debarking, burying, spreading to dry in the sun, or piling under a clear plastic tarp in a sunny location.

4.
Avoid continuous annual management activities in adjacent areas by separating management activities by two miles or more.

5.
In areas that have trees of high value, removal of injured and diseased trees, with prompt disposal of slash is important (US Forest Service 2003).

D.
Long-term Monitoring

1.
Monitoring Plan - Monitoring of this work will be handled through the Fire Monitoring Plan.

2.
Standards against which success in achieving the park’s objectives can be measured

a.
Achieve the desired canopy closure for all forested aspects throughout the park.  

b.  
Placement of prescribed fire in all prescribed fire management areas of the park on normal fire return intervals in a safe and efficient manner.
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