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I.          Introduction

A.  Purpose of Fire Management Plan

The Wildland Fire Management Plan (FMP), an action plan tiered to the Resource Management Plan, is a detailed program of action that provides specific procedures to accomplish Park management policies and objectives. The implementation of this plan will allow fire to play its ecological role in the Park, while protecting human life, developments and cultural resources. The activities covered by the FMP will be given due consideration in balance with other National Park Service (NPS) unit management activities. FMPs must directly relate to the Natural and Cultural Resource Management Plans and help achieve resource management objectives. FMPs should be coordinated with the public, neighboring land owners, and land management agencies.  The purpose of this document is to describe procedures to implement wildland fire management activities consistent with the Federal Wildland Fire Management Policy and Program Review (USDI/USDA 1995) recommendations.

B.  Summary of Collaborative Processes
A scoping notice was sent to all individuals on the Great Basin National Park (GRBA) National Environmental Policy Act (NEPA) mailing list and to all consulting Native American tribes on June 25, 2002.  On June 28, 2002 a press release was published in the Ely Daily Times.  The notices informed the public of the NPS intent to prepare a Fire Management Plan for GRBA that will involve using fire and other treatments, to reduce fuel loading and restore plant communities to within some semblance of a natural fire regime. Three letters of comment were received from the external scoping process.

An interdisciplinary GRBA team met on April 23, June 24, November 11, 2002 and January 29, 2003 and developed the list of potential issues, based upon external and internal scoping to drive the NEPA analysis.

The Federal Wildland Fire Management Policy and Program Review (USDI/USDA 1995) strongly encourage an interagency effort in the development of Fire Management Plans.  Park staff met with both Humboldt National Forest (HNF) and the Ely Resource Area of the Bureau of Land Management (BLM) staffs to encourage an interagency collaborative fire management planning process.  The BLM was initiating the development of a new Resource Area Management Plan and declined to participate due to this workload.  HNF declined to participate due to lack of staffing at the present time.  GRBA will participate with the Ely District of the HNF and BLM during development of their Fire Management Plans.

C.  Policies and Goals

This plan will implement fire management policies and help achieve resource management and fire management goals as defined in: (1) Federal Wildland Fire Management Policy and Program Review; (2) Managing Impacts of Wildfires on Communities and the Environment, and Protecting People and Sustaining Resources in Fire Adapted Ecosystems – A Cohesive Strategy (USDOI/USDA); and (3) A Collaborative Approach for Reducing Wildland Fire Risks to Communities and the Environment: 10-Year Comprehensive Strategy Implementation Plan.

C.1. Agency Policy

NPS management policy directs each Park to prepare a wildland FMP that is appropriate for that Park's purpose and resources. Fire management at Great Basin is based upon this policy and NPS-18. The guideline states that all wildland fires are classified as either wildfires,  prescribed fires or wildland fire use. Prescribed fires, natural or management-ignited, may be authorized by an approved wildland FMP and contribute to a Park's resource management objectives. Human-caused wildfires are unplanned events and may not be used to achieve resource management objectives.  Three factors must be considered for the Park's fire management program.  These are: 1) Protect human life and property both within and adjacent to Park areas; 2) perpetuate, restore, replace or replicate natural processes to the greatest extent practicable; and, 3) protect natural and cultural resources and intrinsic values from unacceptable impacts attributable to fire and fire management ecological role of fire in the Park and provide daily fire danger and situation information. 

D.  Compliance 

The Environmental Assessment (EA) that accompanies this FMP incorporates a programmatic approach that has assessed all activities described in the FMP. Additional NEPA, EA or Categorical Exclusions (CE) will only need to be completed if issues change.  An interdisciplinary team will analyze all proposed actions to implement this plan by completing the NPS-12 NEPA Issues checklist.  This will create an administrative record for each project and assure that no new issues have arisen since completion of the EA that accompanies this FMP.

In preparation of this plan NEPA and National Historic Preservation Act (NHPA) guidelines and requirements were followed.  

1. Prepare in depth studies of the impacts of and alternatives to major federal actions.

2. Use the information contained in such studies in deciding whether to proceed with the actions.

3. Diligently attempt to involve the interested and affected public before any decision affecting the environment is made.

Compliance actions taken in preparation of this plan were to conduct a comprehensive survey of the Park, utilizing recorded site information, ground truthing, and historical recollection and to contact interested parties by letters, and a media release.  Section 106 of NHPA mandates federal agencies to take into account the effects of their actions on properties listed or eligible for listing in the National Register and give the advisory council on Historic Preservation a reasonable opportunity to comment. 

E.  Authorities
1.  Fire Management Funding

The authority for FIREPRO funding is found in Section 102 of the General Provisions of the Department of Interior's annual Appropriations Bill under which appropriated monies can be expended or transferred to fund expenditures arising from the emergency prevention and suppression of wildland fire.

P.L. 101-121, Department of the Interior and Related Agencies Appropriation Act of 1990, established the funding mechanism for normal year expenditures of funds for fire management purposes.

31 US Code 665(E)(1)(B) provides the authority to exceed appropriations due to wildland fire management activities involving the safety of human life and protection of property.

2.  Procurement /Administrative Activities

Authorities for procurement and administrative activities necessary to support wildland fire suppression missions are contained in the Interagency Fire Business Management Handbook.

3.  Cooperative Agreements

Authorities to enter into agreements with other Federal bureaus and agencies; with state, county, and municipal governments; and with private companies, groups, corporations, and individuals are cited in DO-20 (Federal Assistance and Interagency Agreements). These include the Reciprocal Fire Protection Act of May 27, 1955 (42 USC 815a; 69 Stat 66).

4.  FMP Implementation

Authorities for implementing this plan are identified in RM-18.
F.  Description of Area 

F.1.  General

GRBA is located in east central White Pine County, Nevada.  The Park was established in 1986 and encompasses 77,100 acres of the Southern Snake Range. Wheeler Peak, at 13,063-feet the center piece of GRBA, overlooks two expansive basins –Spring Valley to the west and Snake Valley to the east– but GRBA includes only 80 acres of the basin environment as an administrative site located in the town of Baker, Nevada.  Surrounding the Park are public lands administered by the HNF and BLM.  The Park is 300 miles north of Las Vegas, 250 miles southwest of Salt Lake City, and only a few miles south of U.S. Highway 50.  See map 1. 

F.2.  Fire History

Fire has not been a significant factor in the Snake Range since settlement by Euro-Americans.  As recalled by Wayne Gonder, a local rancher, the largest fire in modern times took place in 1908-10 in the Baker Creek Basin (200-300 acres).  Winkler (1916) describes a series of what was believed to be arson fires that burned 150-200 acres in the Sagehen Creek - Strawberry Creek locality.  Mention was made previously of two small fires on Shingle Creek in 1941 and 1947.  A fire of limited size occurred near the head of Baker Creek in the early 1950’s (A. Murchie, pers. comm., 1990).  The long-standing policy of suppressing all fires has been effective in keeping ignitions from developing into major conflagrations.  Records of fire occurrence on lands, which now comprise GRBA, are reasonably accurate for the past 44 years.  They indicate that 91 fires occurred in the current Park area from 1959 to 2003.  It is probable that many other small fires occurred in inaccessible areas, but went unnoticed and, thus, were not recorded.  Of the 91-recorded fires, 86 percent were lightning-caused and 14 percent were human-caused.  The majority of the natural fires in the Park have occurred primarily at higher elevations, or at lower elevations in pinyon-juniper or mountain shrub vegetation types, with very few fires occurring at middle elevations.  

Four fires of significant size have occurred since 1999 (Map 2).  In 1999, the Big Wash fire started in the early fall.  The Park allowed this fire to burn for resource benefit and it eventually burn a little over 40 acres.  In July 2000, the Phillips Ranch Fire burned 2,667 acres of mixed conifer, spruce and bristlecone pine on the west side of the Park.  Approximately 1,704 acres of NPS lands and 963 acres of National Forest Service land were affected.  High intensity burn areas included more than half of the total burned acreage.  The Horse Heaven fire burned approximately 50 acres of mixed conifer in 2000.  The Granite Fire started on August 18, 2001. The fire burned approximately 614 acres of mixed conifer and ponderosa pine at a high intensity. The fire burned 539 acres in GRBA and 75 acres in the HNF. 
F.3.  Effects of Fire Suppression

According to Gruell et. al. (1994), fire played a major role as an ecological factor in plant communities over the past several hundred years in GRBA.  A complex and variable fire history largely took place prior to 1860.  Fire frequencies apparently varied considerably depending on aspect, topography, and ignition source.  It appears that fires occurred at close intervals on north slopes, canyon bottoms, and in other localities where light surface fuels were sufficient to carry fire.  Quantitative evidence suggests that north slopes in Snake Creek and Strawberry Creek had a burn interval of 20 years.  Light surface fires promoted establishment and growth of grasses and other herbaceous fuels.  These highly combustible fuels were vulnerable to frequent burning.  The absence of fire for a decade or more would have allowed establishment of big sagebrush.  These shrubs, along with other flammable vegetation, would have increased the odds of fire carrying into adjacent areas.  It is evident that localized sites did not burn cleanly because of fuel discontinuity.

Trees have encroached upon what was formerly a savannah, grassland, or shrub steppe. Evidence of this exists in the skeletal remains of shrubs in forest understory.  Pinyon-juniper and white-fir encroachment is closely tied to the virtual absence of fire since the later 1800’s.  The cause of these profound successional changes can also be attributed to unrestricted livestock grazing between the late 1800’s and about 1940.  Blackburn and Tueller (1970) came to this conclusion after studying black sagebrush communities in the Burnt Mill locality of the Snake Range.  Livestock undoubtedly had a major role in triggering changes through reduction of herbaceous vegetation, reduction in fine fire fuels, and disturbance of soils.

      
Oregon State University (OSU) carried out a fire history analysis for GRBA in 
   conjunction with a vegetation analysis and range analysis from 1988 through 1990 (Gruell et al 1994).  The fire history analysis focused on the pinyon-juniper plant

             communities although evidence of past fires was noted when observed in other  
             vegetation communities.  Research data and field observations demonstrate that 
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Map 1 – Location 

fire was a major ecological factor over the past several hundred years in this area.  

A study of fire history in all vegetation types in the Park is needed.  Stan Kitchen of the Rocky Mountain Experiment Station is developing a fire history in ponderosa pine and mixed conifer vegetative communities.    A section removed from a ponderosa pine stump found at about 8,250 ft elevation just off the Wheeler Peak Scenic Drive, showed that the site had burned eight times.  Postulating an 1880 cutting date, fires occurred in 1851, 1839, 1824, 1795, 1767, 1753, 1737, and 1727.  This data suggests a mean fire interval of 20 years. 

Whereas additional fire history in the Park would be desir​able, it is not considered prerequisite for im​plementation of a fire management program at GRBA.  Sufficient data is available elsewhere on the general fire regimes in pinyon-juniper, sagebrush, and other plant communities found in the Park (Wright et al 1979, Koniak 1985, Everett 1987).

Native Americans had a major impact on the environment in the past with the utilization of fire as a tool (Lews1973; Russell 1983). Native Americans used fire to promote a diversity of habitats. A variety of habitats were burned according to the desired plants that the Native Americans wanted to promote. Some of the fires were started in the late spring before the new growth appeared or in late summer/early fall when growth of some plants occurred in the winter.

Over the years there have been several theories as to why Native Americans used fire. The following theories are taken from Gerald Williams (2003) list: 1) Improving plant growth; fireproofing areas to keep settlements safe from wildfires; wildlife habitat improvements to improve hunting success; regenerating riparian areas to improve the quality of riparian plants used for the making of baskets and clothing; and, signaling to warn of approaching enemies or to signal a group to gather.

G.  Vegetation

A century of active fire suppression has caused landscape-level changes in plant successional patterns.   The elimination of this natural ecosystem process has shifted the landscape away from a diversity of seral stages and community types, towards a preponderance of late-successional woody plant communities with heavy fuel loading.  Examples include: dense closed-canopied curl-leaf mountain mahogany stands; expanding pinyon-juniper forests at the expense of sage-grasslands; declining/decadent quaking aspen groves; loss of ponderosa pine communities; encroachment by white fir in all middle and higher elevation plant communities and degraded riparian communities.  Of concern are the loss of spatial diversity in plant communities and the decline of several important community types. 

Of particular concern at GRBA is the increased density and distribution of pinyon-juniper and the loss of shrub steppe.  In pre-settlement times, stand-replacing fires probably occurred at intervals averaging less than 50 years in pinyon-juniper woodlands. Because of fire, areas with mature pinyon-juniper cover were somewhat restricted to locations with rocky soils and rough topography, which inhibited fire spread (Bradley and others 1992; Kilgore 1981; Wright and Bailey 1982). Where livestock grazing reduced herbaceous fuels, fire occurrence decreased and pinyon juniper woodlands expanded. In mature, closed stands, fire spreads poorly because surface fuels are sparse. High winds and a high proportion of pine to juniper increase the 

potential for fire spread (Wright and Bailey 1982).  In pre-settlement times, fires burned sagebrush grasslands at intervals as short as 17 years and as long as 100 years (Wright and Bailey 1982). Fire severity in sagebrush varied, depending on the occurrence of sufficient grass and litter to carry fire. Fire was frequent and widespread in the Great Basin Desert because of its greater shrub biomass (sagebrush). Where fuels were sparse, fires were patchy. Varied patterns of vegetation and seasonal differences in burning conditions produced substantial differences in fire severity and effects.   
 H.  Park Infrastructure 

GRBA contains two maintenance buildings and yard, resource management office trailer, protection office trailer, eight houses, two cabins, four mobile homes, four developed campgrounds, two rustic campgrounds, a picnic area, the Park’s visitor center and at least 50 outbuildings.  The entire infrastructure except for the Wheeler Peak campground is located within areas classified as Fire Regime Condition Class 2 & 3.

I.  Wildland Urban Interface

While seemingly isolated, GRBA does contain a wildland/urban interface with high fire hazard potential.  Residences nestled adjacent to the Park boundary with potential for direct effects of fire include: 

Parkview Estates – This area is directly adjacent to the Park boundary within a former shrub-steppe community that is now a mature pinyon/juniper forest.  There are 25 houses, 3 mobile homes, 28 propane tanks and numerous outbuildings associated with this development.

Home Farm - This area is less than ¼ mile from the Park boundary within the juniper woodlands and sagebrush grasslands.  No known fire hazard assessment could be found concerning this development.  Some clearance has occurred but heavy brush is still present around some structures.  There are 9 homes, 3 apartment buildings, a combined dormitory/communal kitchen, 3-250 gallon gasoline tanks, 8 propane 
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Map 2.
tanks, 2-300-gallon diesel tanks, a community center and 

numerous out buildings. 

Burnt Mill Canyon  - This area is adjacent to the Park boundary within the mature pinyon/juniper forest.  Associated with Home Farm, this area contains three large storage buildings and is the site of the Home Farm water system with one steel and one plastic storage tank.

Rudolph’s/Young Canyon Ranch - No known fire hazard assessment could be found concerning this development but efforts have been made to protect the house. There is one home, one mobile home, and an orchard.  

Robison Ranch - This area is within 1/8 mile of the Park boundary within a mix of Ponderosa Pine and mature pinyon/juniper forest. No known fire hazard assessment could be found concerning this development but it appears that some efforts have been made to protect the house.  There is one home and numerous outbuildings, some historic.

Nevada Division of Wildlife Fish Rearing Station - This area is within 1/2 mile of the Park boundary within a mix of mature pinyon/juniper forest and riparian area.  There are two houses, a shop building, an office and two out buildings.

Big Wash Development: This development is approximately 1 mile from the Park boundary.  The area has three residences.  Other developments include several bunkhouses for ranch hands, and Hidden Canyon Guest Ranch with cabins, teepees, cookhouse/recreation center, and numerous outbuildings.

Due to the great elevation differences found in the area, over 7000 feet from mountain tops to valley floors, residences and businesses located several miles from the Park’s boundary but within the same watersheds have the potential for indirect effects from fires. Stand replacing fires within the Park accompanied by high runoff events, would send a torrent of water and debris inflicting property damage in the towns of Baker, Nevada and Garrison, Utah, Big Springs Ranch, Nevada Division of Transportation Work Center, Strawberry Creek Ranch, and five Westside ranches.

J.  Cultural Resources 

Archeological surveys within the 77,180 acres comprising GRBA in the past has concentrated mainly within the developed areas of the original Lehman Caves National Monument (640 acres) with known site documentation occurring in other parts of the Park. As of yet, there has been no complete baseline archeological survey conducted within the Park to determine where other prehistoric and historic sites may occur or the types of sites found within the Park’s boundary. It is estimated that only about 1000 acres (1.3 percent) of the Park has been adequately surveyed for archeological sites.

At least 67 prehistoric archeological sites and 36 historic-period archeological sites have been identified within GRBA (Blalack in draft; Teague 1990; Wells 1990 and 1993). Sites range from buried habitation sites; surface artifact scatters, rock art sites, prehistoric and historic cultural landscapes, ethnographic resources, historic structures such as mining, sheep herding/cattle grazing sites such as dendroglyph sites. The dates of these sites range form the Paleo-Indian period of about 12,000 – 9000 B.C. to the Euro-American historic period beginning in the 1850s and continuing to the present. The NPS and GRBA will give consideration to these site types in their development plans under Section 106 of the NHPA of 1966, as amended.

An Archeological Survey and Site Assessment at GRBA has been completed (Wells 1990, 1993). The survey and site assessment looked at potently developed areas as well as areas proposed for development. Rock art sites and certain cave sites were also reviewed. A total of 45 sites were recorded, including 29 prehistoric sites and 16 historic sites. The historic sites are made up of mining, homesteads, recreational, administration, and ranching. The prehistoric sites are either artifact scatters comprised of lithic scatters (obsidian, chert, and/or quartzite), ground stone, and/or ceramics, rock art sites (both pictographs and petroglyphs), or cave deposits. All these sites were determined to meet Criterion D of the National Register Criterion for Evaluation. Specifically, these are resources “that have yielded, or may be likely to yield, information important in prehistory or history” (36 CFR 60.4).

Prehistoric – The earliest well-dated sites in the Great Basin fall within the Paleo-Indian period (12,000 B.C. – 9,000 B.C.). These early inhabitants are generally thought of as highly mobile groups of big game hunters. While most of the nearby reported Paleo-Indian sites are located in the northern Snake Range, a 1989 find of a Paleo-Indian point on the Baker Ranger Station grounds suggests use of the southern Snake Range as well.

The Great Basin Desert Archaic period (9,000 B.C. – A.D. 500) is characterized by the introduction of ground stone artifacts (manos and milling stones). The hunting subsistence base has been supplemented during this period by a broader food-gathering pattern.  Archaic sites have been found in and around the Park, typically in caves or rock shelters, or in open-air settings near springs.

Sedentary agriculturalists typified the Fremont period (A.D. 500 – A.D.1300). The Fremont lived in villages or farmsteads and were primarily small-scale farmers, rather than hunters and gatherers, although hunting and gathering greatly supplemented their diet. In the Park vicinity, the Garrison Fremont site was excavated and documented in the 1950's. Excavation of the Baker Archeological Site began in the summer of 1991, and continued through 1994. It is located approximately two miles northeast of the present-day Baker. The site appears to be a rather large village with dense archeological features. Three contemporary pit houses have been excavated, with two earlier pit houses evident at a lower level. There is some evidence that occupants of the site used a horizon calendar to track the seasons. Within the Park itself, Fremont-style rock art and cultural materials have been frequently noted.

The Western Shoshone period (A.D.1300 – Present) found peoples living in small villages adjacent to springs and permanent streams near the present-day towns of Baker, Nevada and Garrison, Utah. These peoples lived in the area at the time of the first Euro-American contact in the mid-1800s and are considered to have been hunter-gathers.

Historic – The first written record of Euro American exploration into what is now GRBA occurred in June, 1855, when the Mormon, White Mountain Mission expedition entered the area. Expedition members made an ascent of Wheeler Peak.

Mining operations began in White Pine County in 1859 and by 1869, there were six mining districts organized in the Snake Range. A number of the Park's most significant historic resources relate to these mining activities. The Osceola Ditch, an 18 mile long aqueduct which was built to transport water from Lehman Creek (and other intervening watercourses) to the hydraulic mining operation at Osceola, on the west side of the southern Snake Range, has been recommended for inclusion on the National Register of Historic Places. Remains of wooden flumes, a 600-foot long tunnel and a construction camp associated with the ditch are all located within the Park.

Perhaps the most complete mining complex located within the Park is the Johnson Lake Mine, with associated cabins, mill and 300-yard long cableway. This tungsten mine was operated by Alfred Johnson from 1910 to 1930 and presently consists of an open slope and a collapsed adit above 11,000 feet elevation, upslope from Johnson Lake. The buildings associated with this operation are in various states of disrepair and collapse. 

The remains of a number of other less extensive, mining operations are also found scattered throughout the Park.

Evidence of early ranching and farming activity within the Park is found primarily near Lehman Caves, where Absalom Lehman founded his "Cave Ranch" shortly after his discovery of the caves in 1885. The orchard and grazing operation that he established required water, so Lehman constructed a series of ditches to collect and transport water from Cave Spring, Lehman Creek and South Spring. The remaining orchard and aqueduct are included on the National Register of Historic Places.

Another historic resource located within the Park is the Wheeler Peak Triangulation Station, which was part of a system of mapping stations along the 39th parallel. The U.S. Coast and Geodetic Survey conducted these measurements during the late 1870s and early 1880s. The foundation of a large rectangular structure can still be seen at the summit of Wheeler Peak.

Evidence of an historic logging/sawmill operation can be found along the upper portion of the South Fork of Big Wash, within the Park. The remains of a log cabin and part of a fire-tube or firebox boiler are located in a meadow near the 8,000-foot elevation.

Finally, historically significant resources represent the early history of the Lehman Caves operation, both before and after its establishment as a National Monument in 1922. The Rhodes Cabin, near the present visitor center, is listed on the National Register of Historic Places. It was built in the 1920s to provide accommodations for visitors to Lehman Caves, and is named for Clarence and Beatrice Rhodes, who were Forest Service custodians at Lehman Caves during the 1920s.  The cabin presently contains interpretive exhibits relating to the area's history.

An Historic Resource Study was completed in 1990, and provides a comprehensive review of all historic sites in the area.  Recommendations concerning the extent to which sites are preserved, and determinations concerning eligibility for the National Register of Historic Places have been made for all sites identified.

Sixteen historic period sites were recorded during the 1989 archeological survey at GRBA. Of these, five sites were determined to possess archeological significance that is defined under Criterion D of 36 CFR 60.4. The Osceola Ditch, which has been nominated to the National Register, possesses both historic significance, as well as archeological significance. The remaining four historic sites, the Tilford Spring Cabin, the Pole Canyon Dugout, the South Fork of Big Wash Sawmill, and the Johnson Lake Mine, Cabins and Mill, are all considered significant archaeologically, although not significant from an historical perspective. Four of the five sites are related either directly or indirectly to mining activities. The Pole Canyon Dugout may relate to Lehman Caves tourism, but the actual function of the site is unknown.

A List of Classified Structures (LCS) Survey was conducted within the Park during the 1993 summer season. As a result of this survey, it is anticipated that 18 additional entries will be recommended for inclusion on the LCS.

To summarize, there are currently two properties within the Park that are listed on the National Register of Historic Places: The Lehman Aqueduct and the Lehman Orchard (as a single listing), and the Rhodes Cabin. The Baker Ranger Station has been nominated for inclusion on the National Register. A nomination has been prepared for the Osceola (East) Ditch, along with the Stella Lake Rock Dam, as a single listing, and a nomination is being prepared for the Johnson Lake Mine and Mill. See Appendix 4 for the LCS’s within GRBA.

J.1.  Fire Effects Upon Cultural Resources

Cultural resources (prehistoric and historic) may be impacted to varying degrees by fire and fire management actions. Since these resources are located in a highly flammable environment, unwanted fire effects may not be completely preventable under all circumstances. However, impacts may be managed with appropriate pre-planning, avoidance, and mitigation. Mitigation effects are designed to prevent the impairment of the Parks’ known cultural resources, and minimize the chance of adverse impacts to unknown sites.

Prehistoric Sites
The effects of fire on prehistoric sites are variable; with particular concerns associated with rock art sites and those sites with dense, surface-visible scatters of obsidian and chert. In general, such sites with shallowly buried deposits or features tend not to be impacted adversely by low intensity fires, while high intensity fire events associated with heavy fuel loads may cause serious impacts such as spalling of rock surfaces, crazing of obsidian and chert artifacts, fracturing ceramics or potsherds, and the disruption of hydration bands on obsidian surfaces.

Of significant concern is the ground disturbance associated with the placement of staging areas and the construction of firelines necessary to fight or manage fires. These actions have the potential to impact prehistoric resources directly through ground disturbance.

Historic Sites

The effects of fire on historic era sites are variable. There is particular concern associated with wooden building and structures, logging debris (i.e. stumps, logging decks), and mining features (i.e. framed portals, head-frames). Many other sites are effectively sub-surface (buried trash dumps) in their current appearance and thus relatively protected from adverse impact from fires, especially low intensity burns. Of greatest concern is the placement of staging areas and firelines needed to fight or manage fires. Associated ground disturbance has the potential for direct and adverse impacts on historic sites.

J.2.  Impact Sources
There are three fire-related factors that can affect the level of impact to cultural resources: disturbance of the ground; ability to pre-plan and avoid impacts; and the risk posed by high intensity fire events.

Surface disturbance occurs as a result of the need to construct firelines, fire camps, staging areas, and related facilities. Fire management actions that minimize the need for surface disturbance will have less potential to affect cultural resources.

Pre-planning minimizes potential impacts from fire management actions by allowing consultation and oversight by cultural resource specialists. Tools that rely more heavily on pre-planned fire management actions (prescribed fire) allow advance identification and avoidance of significant cultural resources. Alternatives that entail more unplanned or emergency fire events, with little opportunity for advanced planning and clearance for cultural resources, have more potential to impact cultural resources.

High intensity fires have potential to drive heat pulses deep into the ground and to spall-off rock surfaces that may contain rock art. These mechanisms can also negatively affect subsurface and lithic cultural resources. There are opportunities for high intensity fire events in many areas of the Park. Actions that proactively reduce heavy fuel loads through low intensity fire or though mechanical removal of fuel reduce the risk of damage to cultural resources from high intensity fire.

J.3. Mitigation Process for Fire and Cultural Resources
All prescribed burn plans will be treated as an undertaking as defined in Section 106 of the National Historic Preservation Act, 1966, as amended. This will include the Park archeologist reviewing all prescribed burn and mechanical fuel project plans for the presence of known surface resources and shallow subsurface resources in the project area. Combining information on the location and sensitivity of known sites with information on the expected fire operations impacts, fuel loads, and anticipated fire intensity, the archeologist will specify requirements necessary for the protection of significant resources within the project area. These requirements will be documented in each individual burn or mechanical fuel treatment plan.

Fireline construction or any other ground disturbing activity planned for prescribed and mechanical fuel projects will be flagged in advance of any work on the ground, and must receive clearance and approval from the Park archeologist prior to the work.

For wildland fires, the archeologist will be consulted as soon as possible to 
identify known sensitive cultural resources that have the potential to be affected 
by the fire or by fire management actions. To the extent possible — and 
considering short timeframes, unpredictable fire behavior, and firefighter and 
public safety — mitigation measures specified by the Parks’ cultural resource 
specialist will be implemented as part of the suppression response.

Resource base maps showing cultural resource site locations will be given 
to archeologist(s) and incident commanders on the firelines during project or wildland fires or when fires are near known cultural resources.

When a fire threatens cultural resources, the Parks’ cultural resource specialist 
will be present to help mitigate fire suppression or rehabilitation impacts on those 
resources.

If during any fire, cultural resources are discovered during initial attack, these sites will be protected from damage if at all possible and the cultural resource specialist will be notified immediately. After a fire, the cultural resource specialist of the Park may deem it necessary to complete a site survey to determine if there were any sites present and/or if any site damage occurred.

A photographic record will be kept of all fire suppression in cultural resource

areas and of all archeological activities.

Required mitigation in all cases may include but not limited to: relocation of firelines away from sensitive cultural resources, line construction to exclude sites, removal of fuels from sensitive sites to reduce fire intensity, installation of hose lays, sprinklers or other water handling devices for direct protection of features, and/or wrapping sites or features with fire protective shelter material. As new cultural resource requirements and standards for protection are developed, they will be adopted and included as an appendix in this document.

Assessing the condition of known resources before project implementation and after the project is complete will provide better information on effects on cultural resources, and feedback on the effectiveness of mitigation practices. These pre/post project inspections are considered part of the project and may be funded from project dollars. Detailed cultural resource monitoring information can be found in Appendix 5.

The Western Archeological and Conservation Center completed an Archeological Survey and Site Assessment at GRBA (Wells 1990, 1993). The survey and site assessment looked at developed areas as well as areas proposed for development. Rock art sites and certain cave sites were also reviewed. A total of 45 sites were recorded, including 29 prehistoric sites and 16 historic sites. The historic sites are made up of mining, homesteads, recreational, administration, and ranching. The prehistoric sites are either artifact scatters comprised of lithic scatters (obsidian, chert, and/or quartzite), ground stone, and/or ceramics, rock art sites (both pictographs and petroglyphs), or cave deposits. All these sites were determined to meet Criterion D of the National Register Criterion for Evaluation. Specifically, these are resources “that have yielded, or may be likely to yield, information important in prehistory or history” (36 CFR 60.4).

A Historical Resource Study was completed in 1990 (Unrau 1990), and provides a comprehensive review of all known historic sites within the Park.  Recommendations concerning the extent to which sites are preserved, and determinations concerning eligibility for the National Register of Historic Places (NRHP) have been made for all the sites identified in the 1990 Historical Resource Study report.

During the 1989 archeological survey (Wells 1990), sixteen historic period sites were recorded.  Of these, seven sites were determined to possess archeological significance, which is defined under Criterion D of 36 CFR 60.4, with thirteen of the sixteen sites also being listed on the List of Classified Structures (LCS).  The other three structures were/are too deteriorated to be listed on the LCS.  See appendix 4.

Artifacts (prehistoric and historic) collected during fieldwork are stored either in the Park museum or at the Western Archeological and Conservation Center in Tucson, Arizona.

K.  NPS Sensitive Species  

Fire has influenced composition, structure, and landscape patterns of animal habitat for millennia, so it is reasonable to assume that animals have coexisted and adapted to periodic perturbations from fire (Smith 2000).  
Natural Resources Management Guidelines NPS 77, states:

The NPS will identify and promote the conservation of all Federally listed threatened, endangered, or candidate species within Park boundaries and their critical habitats... The NPS also will identify all state and locally listed threatened, endangered, rare, declining, sensitive, or candidate species that are native to and present in the Parks, and their critical habitats... All management actions for protection and perpetuation of special status species will be determined through the Park's resource management plan.

In addition, the Park’s primary objective as stated in the GMP is to manage the Park to maintain the greatest degree of biological diversity and ecosystem integrity within the provisions of the authorizing legislation.

Based upon these guidelines and objectives, the Park is required to identify all sensitive species and their habitats within the Park and to manage for their continuity.  Based upon literature reviews, fieldwork, and historical citations, species are considered sensitive based on their current status in the Park if they meet one or more factors listed below:

Local rarity of native species.

Whether the species is endemic to the Park or local vicinity.

The importance of the species to the Park (as identified in Park management 
objectives).

Whether the species is the subject of political concern or unusual public 
interest.

The usefulness of the species as an indicator species.

The vulnerability of the species to local population declines.

Whether the species or its habitat is subject to human disturbance during critical portions of its life cycle. 

As a result of re-establishing more natural fire regimes, species that had previously benefited from fire suppression may, in the future, see their habitat reduced in size. This will have negative impacts on species that use fire-suppressed habitats. In general, it is better to re-establish a more natural fire regime rather than attempt to maintain unnatural fire regimes and unnatural plant communities. This generality holds even if re-established fire regimes have a negative effect on individual species. However, while the long-term goal may be to re-establish natural fire regimes, it may have short-term goals that retain key habitat for native species until other habitat has become suitable or until we are comfortable that the species is adequately managed.  The following species are classified as NPS sensitive species for GRBA:

K.1.Mammals

Spotted Bat 

Mexican Free-Tailed Bat 

Fringed Myotis

Long-Eared Myotis

Long-Legged Myotis

Silver-Haired Bat

Townsend’s Big-Eared Bat 

Western Big-Eared Bat

Pygmy Rabbit 

Merriam’s shrew 

Ring-Tailed Cat 

Rocky Mountain Bighorn Sheep 

Beaver 

Yellow Belly Marmots

All mammal populations considered shrub steppe, open woodlands and ponderosa pine obligates are declining due to habitat loss and degradation. 

K.2. Fish

The Park has worked for several years to find/restore BCT to Mill, Strawberry and South Fork Big Wash, Snake and South Fork Baker Creeks. BCT populations also exist in Pine and Ridge Creeks and but this is outside the historic range. See Table 1.  Until which time viable populations of BCT are developed, the Pine and Ridge Creeks BCT populations need protection for use as a source stock for reintroduction.  Due to long-term fire suppression, all of these watersheds have high fuel loads and are likely to burn intensely. BCT could be highly impacted by changes in water quality that might result from a fire. All other salmonids found in Park waters are considered nonnative.  Non-salmonids have been extirpated due to the stocking of Rainbow, Brook and brown trout.

Table 1. Bonneville cutthroat trout populations in and adjacent to GRBA.

	Stream
	BCT Habitat in Park (miles)
	BCT Habitat outside Park (miles)
	Estimated BCT population (3/2003)

	Mill
	1.0
	0.5
	350

	Strawberry
	5.0
	3.0
	60

	South Fork Big Wash
	3
	0
	80

	Snake
	4.2
	0
	Not yet established

	South Fork Baker
	1.2
	0
	Not yet established

	Pine/Ridge
	0.25
	1.25
	800

	Big Wash
	0
	1.5
	Established


K.3. Birds

Northern Goshawk

Ferruginous Hawk

Swainson’s Hawk

Golden eagle

Bald Eagle

Peregrine Falcon

Sage Grouse

Flammulated Owl

Three-Toed Woodpecker

All bird populations considered shrub steppe, open woodlands and ponderosa pine habitats obligate are declining due to habitat loss and degradation.

L.  Nonnative Plants 

There are 43 species of nonnative herbaceous plants growing within the Park’s boundaries. Ten species are of the utmost concern due to their extremely detrimental effects on native plant communities and ability to spread. These are:

Cheatgrass

Spotted knapweed 

Musk thistle 

Bull thistle 

Field bindweed

Common mullein 
Crested wheatgrass

Kentucky bluegrass

Common timothy 

Russian thistle

Of most concern at GRBA is Cheatgrass.  Cheatgrass was accidentally introduced into the United States sometime around the turn of the 20th century, supposedly through contaminated grain (Pyke and Novak 1994). By 1930, it had achieved its current distribution (Pyke and Novak 1994).  During the next 3 decades, it spread rapidly into overgrazed sagebrush rangeland (Billings 1994).  Following disturbance by fire in areas where cheatgrass is present, it reestablishes from abundant seed. Even if fire destroys 90 percent or more of its seed, it can reestablish and compete significantly with native perennials (Bradley 1986a; Monsen 1994). Over a period of years, cheatgrass gains dominance over perennials and increases the flammability of the site (Peters and Bunting 1994).  Once cheatgrass becomes abundant enough to increase the likelihood of fire, repeated fires may occur frequently enough to eliminate shrubs such as sagebrush and native perennials. As wildfires become more common cheatgrass can essentially dominate a site (Monsen 1994).  Invasive nonnative grasses, such as cheatgrass, benefit from fire and promote recurrent fire to the point that natural plant communities cannot be restored.  This vegetative type-conversion can affect over all biodiversity.  Native species can occupy sites that were dominated by cheatgrass, but this is not a common occurrence. Actions, which attempt to minimize disturbance such as mechanical thinning, mulching and seeding with native perennial grasses can help to restore sites to native vegetation while minimizing cheatgrass invasions.
M.  Water Quality

Ten permanent streams originate in the Park between 6,200 and 11,000 feet elevation and are fed by numerous springs along their courses. The streams average five miles in length. Five alpine lakes averaging two acres in size also exist, two of which support nonnative introduced salmonid populations. Six streams flow eastward into Snake Valley, and four westward into Spring Valley. Most of the streams gradually percolate into the alluvium and/ or evaporate before reaching the adjacent valleys.

N.  Air Quality

Congress, as amended in 1977, enacted the Clean Air Act, after determination that the nation's air quality was rapidly deteriorating, and that Federal leadership and financial assistance were needed to cope with the problem.  The primary Federal responsibility is to provide technical and financial assistance to state and local governments, who have the responsibility to develop and execute air pollution prevention and control programs.  This includes the State of Nevada’s Smoke Management Plan.

As part of this preservation effort, the Clean Air Act created three classifications of varying degrees of restriction of allowable air quality deterioration.  Under the terms of this classification, the former Lehman Caves National Monument was designated a Class II area.  The establishment of GRBA in 1986 did not change this classification.  

In order to determine whether any air quality deterioration is taking place, visibility and fine particulate monitoring and baseline data gathering were initiated at Lehman Caves National Monument in 1982 and continue currently at the Park.  From 1982 to 1986, NPS staff operated a manual teleradiometer to record visibility parameters.  Photographic visibility using a 35 mm camera for monitoring of the Notch Peak target ran from 1982 to 1995.  Mean standard visual ranges greater than 120 miles are noted throughout the year, with the best visibility occurring during the winter.  A fine particulate sampler was operated from 1983 to 1985.  Visibility data was confirmed regarding fine particles, which play a major role in visibility impairment.  The lowest average fine mass concentration nationally occurs in an area extending from northern California and southern Oregon to the Four Corners region, including the area of eastern Nevada in which GRBA is located.
The NPS Air Quality Division selected GRBA as a long term "Trends" monitoring site in 1991.  The Park is currently monitoring air quality with three nationwide programs.  The Interagency Monitoring of Protected Visual Environments (IMPROVE) program monitors visibility through aerosol sampling and transmissometer readings.  The Clean Air Status and Trends Network (CASTNet) program provides atmospheric data on acid rain, tropospheric (ground-level) ozone and other forms of atmospheric pollution.  The National Atmospheric Deposition Program (NADP) currently monitors pollutants in wet deposition (rain and snow).  
II.        Relationship to Land Management Planning/Fire Policy

A.  Legislation

The authority for the conservation and management of the NPS is clearly put forth in the Organic Act (August 25, 1916), which states the agency's purpose: 

"...to conserve the scenery and the natural and historic objects and the wild life therein and to provide for the enjoyment of the same in such manner and by such means as will leave them unimpaired for the enjoyment of future generations.”

This authority was further clarified in the National Parks and Recreation Act of 1978:

"Congress declares that...these areas, though distinct in character, are united...into one National Park system.... The authorization of activities shall be construed and the protection, management, and administration of these areas shall be conducted in light of the high public value and integrity of the National Park System and shall not be exercised in derogation of the values and purposes for which these various areas have been established, except as may have been or shall be directly and specifically provided by Congress."

The FMP is also guided by the authorizing legislation that established GRBA, the General Management Plan (GMP), Statement for Management, Resource Management Plan, NPS-18, Fire Management Guideline, and NPS Management Policies Handbook.

The most important statutory directive for GRBA is Public Law 99-565, which is the enabling legislation for GRBA, signed on October 27, 1986.  This law established the Park “to preserve for the benefit and inspiration of the people, a representative segment of the Great Basin of the Western United States possessing outstanding resources and significant geological and scenic values”.  It further stated that the Park Service is to “protect, manage and administer the Park in such a manner as to conserve and protect scenery, the natural, historic and archeological resources of the Park, including fish and wildlife and to provide for the public use and enjoyment in such a manner as to perpetuate these qualities for future generations.”

This act, like the 1916 Organic Act, did not specify any one feature or ecosystem of GRBA as being the most important. Rather, it recognized that all resources within the Park are of value. Therefore, the purpose of GRBA is to preserve all aspects of its history and natural processes of this representative segment of the Great Basin, unimpaired for future generations.

B.  Significant Resources and Values at Risk

Cultural Resources:  There are 68 known prehistoric archeological sites and 19 historic sites within the Park.  As watershed scale archeological inventories continue in the Park, the number of prehistoric archeological sites is expected to increase over the life of this plan.  Of particular concern is the Johnson Mill site located in the headwaters of Snake Creek.  There are 8 wooden structures from the turn of the century at this site.  The area is on the list of classified structures and needs to be protected

Natural Resources:  The Eagle Peak, Mount Washington, Granite Peak and Wheeler Peak areas of the Park contain outstanding groves of ancient bristlecone pine.  These trees are among the oldest living organisms on the planet and range from 1,000 to over 5,000 years old.  This vegetative type is not a fire evolved plant community.  While some fire scars are evident, fire in these areas was of low intensity.  Of most concern is the extent of Fire Regime Condition Class 3 areas down slope.  The fire energy product in these Class 3 areas results in running crown fires that have the potential to significantly impact these ancient stands.  This occurred during the July 2000 Phillips Ranch Fire in the Mount Washington area.  Numerous ancient bristlecone trees were lost.  See Appendix 1 for Glossary of Terms for definitions for such things as low intensity burns, Fire Regime Condition Class, etc. 

Of particular concern is the increased density and distribution of pinyon-juniper that has resulted in the loss of sage-steppe plant communities.  The combination of grazing and a century of active fire suppression have caused landscape-level changes in successional patterns.   The elimination of fire as a natural process has shifted the landscape away from highly diverse Sage-grasslands communities to low diversity woody plant communities with heavy fuel loading.  Wildlife populations, in particular small mammals and neotropical birds, dependent upon sage-steppe are downward trending as a result of habitat loss.  A recent report by Eddelman (2004), raised concerns that without intervention these community types could be completely lost by the end of this century.  Protecting what is remaining of the sage-steppe and restoration of areas lost to pinyon-juniper encroachment should be of high priority for Park management.

Prior to Park establishment, high-grade logging and the failure of replanting attempts has greatly reduced the density and distribution of Ponderosa pine plant community. Under a natural fire regime, these sites were subject to low intensity burns burning every 10 to 30 years, which resulted in open forest conditions.  Over 5,000 acres of this community type have been lost or significantly altered.  Current conditions consist of extremely dense and overstocked stands of white-fir of various age-classes.  These dense stands contain heavy ladder fuels with the potential to result in a high intensity stand-replacing event completely eliminating what little Ponderosa pine remains and their seed source.  In addition, the dense shading produced by white-fir has prevented most natural regeneration of Ponderosa pine.  Protecting what is remaining of the Ponderosa pine community type and restoration of areas lost to white-fir should be of high priority for Park management.

Once believed extirpated from its historic range, the Park has worked for several years to find/restore Bonneville cutthroat trout (BCT) to Mill, Strawberry and South Fork Big Wash Creeks and soon to Snake and South Fork Baker Creeks.  These watersheds have been classified as sensitive for the preservation of this species.  Extra planning efforts will be implemented to reduce the impacts of the fire program to these watersheds.  This species was proposed for listing as threatened under the Endangered Species Act.  The aggressive recovery program undertaken by the Park and the Nevada Department of Wildlife resulted in a Conservation Agreement with the U.S. Fish and Wildlife Service.  Due to long-term fire suppression, all of the listed watersheds have high fuel loads and are likely to burn intensely. BCT could be highly impacted by changes in water quality that might result from a fire.

Rocky Mountain bighorn sheep are nearly extirpated from GRBA.  Current population is estimated at 13 animals.  The history of livestock grazing and fire suppression on the South Snake Range has influenced vegetation conditions, reducing the ability of the region to support Bighorn sheep.   At higher elevations, closed-canopy mixed conifer forest does not support much herbaceous understory.  It also hinders movement patterns of mountain sheep between potential winter and summer ranges since sheep are less likely to move through dense forest.  Woodland vegetation has also invaded meadows and shrub-steppe that once produced forage for mountain sheep and other wildlife.   The higher elevation forested habitats that now exist are vulnerable to fires that will be more severe than what would occur under a natural fire regime.  

Infrastructure Resources:  There are residential houses, numerous buildings, offices, gas station, flammable storage facilities, hazardous materials storage facilities, portable storage buildings, weather stations, dump station, four developed campgrounds, one group campground, numerous primitive campsites, several picnic areas, numerous comfort stations, water treatment facilities, and maintenance equipment within the Park.  Loss of this infrastructure due to fire would impact the ability to provide services to the visiting public.  Most of the infrastructure is located in Fire Regime Condition Class 3 areas and fuels reduction treatments are greatly needed.   

C.  Role of the Fire Management Plan

NPS policy (NPS-18) requires that all Parks with vegetation capable of sustaining fire develop a wildland FMP that will meet the specific resource management objectives for that Park and to ensure that firefighter and public safety are not compromised. Scientific evidence indicates that fires have been a major part of the Great Basin environment for thousands of years prior to the arrival of modern man and have played a role in the formation of soil, vegetation, and wildlife patterns.  This plan will serve to outline and guide the implementation of a successful fire management program at GRBA.  Processes and procedures found within will be used to plan and assess fire management actions.

D.  Resource Management Objectives
Visitor use, natural and cultural resource management, and infrastructure development is guided by the GMP.  The primary resource management objective of GRBA is to maintain or restore, where possible, the natural resources of the Park, and perpetuate, the ecological condition that would prevail were it not for the advent of modern culture. In keeping with this directive the goals listed below will be followed, as they pertain to fire management:

1. Manage the Park to maintain the greatest degree of biological diversity and ecosystem integrity within the provisions of the enabling legislation.

2. Determine the natural role of wildland fire in the South Snake Range ecosystem and manage the Park to restore and maintain this process.

3. Maintain the pristine quality of air, water, and geologic and scenic resources in the Park.

4. Develop an interpretive initiative, including facilities, programs and activities that make GRBA the primary area for interpreting the theme of the Great Basin physiographic region. 

5. Work with local communities and assist them in meeting community goals.

6. Work with adjacent communities to help them maximize economic benefits. 

Fire Management goals that are addressed in the GMP are:

1. Determine the natural role of wildland fire in the South Snake Range ecosystem and manage the Park to restore and maintain this process.

2. Develop an action plan for fire management.

3. Determine the extent of plant diversity, monitor changes that are occurring and identify the sources of change; eliminate or mitigate any identified adverse impacts, recognizing that native populations fluctuate naturally.

4. Monitor and evaluate biological diversity in relation to the influences of major climatic and environmental change, particularly those caused by man.

5. Protect threatened, endangered and endemic species and restore them within their natural ranges.

6. Manage the grazing program to minimize effects on natural process and adhere to the best range management practices, with an emphasis on protecting sensitive species. 

7. Through Interagency Agreements the Park Service will continue to provide support to the Forest Service, BLM and Division of Forestry, by responding in the initial attack on all wildland fires on public lands close to the Park and participating in all firefighting activities on public lands in the region. 

Tiered beneath the GMP is the Resource Management Plan (RMP).  This document outlines issues and specific needs for managing the Parks resources and achieving success in the restoration of ecological processes.   The management objectives emphasize natural systems, rather than selected elements within the systems. The goal is to allow natural processes to play their role in maintaining the integrity of natural resources, while providing for visitor use without undue adverse impacts and interference from human influence.

Under the Vegetation/Wildland Fire Management of the RMP are the following issues:

1. Protection of rare, sensitive, and endemic species.

2. Livestock effects on plant communities and ecosystem processes.

3. Ecology and restoration of riparian plant communities and hydrologic function.

4. Control of invasive exotic plants.

5. Fire ecology and fuel management.

Of the five issues listed above, the RMP states that the return of fire as an ecosystem process is the most important tool to create and maintain healthy plant communities. The FMP is an appendix of the Resource Management Plan.  It integrates fire management objectives with other resource management programs.

Cultural resource objectives include 1) increase cultural resources inventory for National Historic Preservation Act, Section 110 compliance, using prescribed fire as an opportunity to discover previously unknown cultural resources, 2) reduce fuel loadings threatening cultural resources, 3) allow for further research on the effectiveness of measures to protect cultural resources.

Other objectives include:

1. Protect human life and property both within and adjacent to the Park. 

2. Reduce fuels that have accumulated as a result of past fire exclusion, thereby reducing the chances of a catastrophic wildfire, which may threaten human life and property. 

III.     Wildland Fire Management Strategies

A.  General Management Considerations

Fire management planning at GRBA is designed to provide adequate suppression capability based on probable wildfire occurrence and complexity while permitting certain lightning fires to be managed unsuppressed when confined within specific 
zones and parameters.

In June 2003, the Wildland Fire Leadership Council, comprised of members of the five federal agencies, approved the Interagency Strategy for the Implementation of Federal Wildland Fire Management Policy.    

The following approved policies are:

1.  Only one management objective will be applied to a wildland fire.  Wildland 
     fires will either be managed for resource benefits or suppressed.  A wildland 
     fire cannot be managed for both objectives concurrently.   If two wildland fires 
     converge, they will be managed as a single wildland fire.

2. Human caused wildland fires will be suppressed in every instance and will not
     be managed for resource benefits.

3. Once a wildland fire has been managed for suppression objectives, it may never
    be managed for resource benefits.

4. The Appropriate Management Response (AMR) is any specific action suitable 
    to meet Fire Management Unit (FMU) objectives.  Typically, the AMR ranges 
    across a spectrum of tactical options (from monitoring to intensive management 
    actions).  The AMR is developed by using the FMU strategies and objectives 
    identified in the Fire Management Plan. 

5.  The Wildland Fire Situation Analysis process is used to determine and 
     document the suppression strategy from the full range of responses available 
     for suppression operations.  Suppression strategies are designed to meet the 
     policy objectives of suppression. 

6. Wildland fire use is the result of a natural event.  The Land/Resource Plan or 

    Fire Management Plan, will identify areas where the strategy of wildland fire

    use is suitable.  The Wildland Fire Implementation Plan (WFIP) is the tool that

    examines the available response strategies to determine if a large fire is being 

    considered for wildland fire use.

7. When a prescribed fire or a fire designated for wildland fire use is no longer

     achieving the intended resource management objectives and contingency or 

     mitigation actions have failed, the fire will be declared a wildfire.  Once a 

     wildfire, it cannot be returned to a prescribed fire or wildland fire use status. 

A.1. Contain
A wildfire that is restricted to a defined area, using a combination of natural and constructed barriers. These barriers will stop the spread of fire under prevailing and forecasted weather conditions until the fire burns itself out. Contained fires, which exceed these predetermined boundaries, will likely be suppressed utilizing a control strategy. 

A.1. Control
A wildfire that is aggressively fought with personnel, equipment, and aircraft to halt its spread and to extinguish all hot spots until it is declared out.

B.  Wildland Fire Management Goals

These goals provide the programmatic direction for the wildland fire program. The goals are stated within the context of the approved land and resource management plan direction.

Goal 1. Ensure that firefighter and public safety is the first priority in every fire management activity.

Objectives: 

1. All fire management activities will sustain no injuries to the public and limit the number of annual injuries to fire personnel to no more than 10% of the past five-year average.

2. At all times, fire personnel will comply with National Wildfire Coordinating Group guidelines, agency fitness standards and wear personal protective equipment appropriate to their assignment.

Goal 2. Restore and maintain natural fire regimes to the maximum extent practicable to ensure unimpaired natural ecosystem functioning.

Objectives:

1. Allow 90 percent of natural fires in the Fire Regime Condition Class 1 planning units to burn in order to restore a normal distribution of historic fire frequencies.

2. Allow a few select areas, based upon locations and adjacent Fire Regime Condition Class, natural fires in the Fire Regime Condition Class 2 planning units to burn in order to restore a normal distribution of historic fire frequencies.

3. Conduct a “Wildland Fire Implementation Plan, Phase 1” within 2 hours of detection and size-up.

4. Record major fire behavior and decisions, determine whether specific objectives are being met and assess fire effects of every wildland fire event.

5. Evaluate changes in landscape patterns in and adjacent to the Park as a result of fires annually to maintain a current Fire Regime Condition Class map and database. 

Goal 3. Protect Cultural Resources through the use of fuel reduction projects.

Objectives:

1. Complete a survey of the fire hazards around site-specific cultural resource by the fall of 2006.

2. Identify and implement appropriate management responses to fires that address site-specific cultural resource management concerns.

3. Using an appropriate fuel reduction technique, create defensible space around vulnerable prehistoric and historic resources as funding allows.

4. Use mechanical treatments and conduct prescribed burns that are focused on cultural sites within areas of Fire Regime Condition Class 2 and 3 to reduce fuel loads.
Goal 4. Protect Natural Resources from adverse effects of wildland fires, fire suppression, prescribed fires, and manual/mechanical treatments.

Objectives:

1. Implement full suppression on all natural starts below 8,000 feet in elevation to prevent cheatgrass infestations.  Limit prescribed fire below 8,000 feet to prevent cheatgrass infestation unless vegetative analysis shows minimal risk on site and adjacent to the site.

2. Implement appropriate management strategies that address site-specific natural resource management concerns for all fire management activity.

3. Protect air quality values in prescribed burn plans by implementing all actions suggested in the Nevada Smoke Management permit. Mitigate smoke impacts by taking appropriate control actions to suppress a fire if serious visibility impairment occurs.
4. Limit prescribed fire to 10 percent of the area within shrub steppe or open woodland habitat in any given fire return interval.  Limit prescribed fires to less then 10 percent of any sensitive watershed and at least ½ mile from stream channels.
Goal 5. Reduce hazardous accumulations of fuels near structures, roadways and wildland-urban interface areas.

Objectives:

1. Complete a needs assessment/survey of the fire hazards around Park’s developed areas by spring 2007.

2. Treat fuel conditions so that predicted flame lengths under extreme weather conditions will be less than four feet in 50% of the Park’s developed zones by 2010. 

3. Treat fuel conditions to facilitate immediate suppression even under extreme weather conditions on 25 percent of the wildland Urban Interface by 2010.

     Goal 6. Maintain preparedness for Park, agency and interagency fire response.

     Actively participate in regional and national wildland fire response, analysis     

     and management.

    Objectives:

1. Utilize developmental training opportunities in and outside the Park yearly, to increase the skills of permanent and seasonal Park staff to allow initial attack in a timely fashion.

    
Goal 7.  Integrate fire management with all other aspects of Park management.

    Objectives:

     1.  Develop an interdivision Fire Management team to assess fire management  

          actions utilizing an interdisciplinary approach.

B.1.  Strategic Plans Relationship
Similar to other plans the National Strategic Plan is a document, which complies with the Government Performance and Results Act, 1993 and serves as the keystone of the NPS’s implementation of performance management.  This plans goals relate directly to Regional Strategic Plans.   Goals identified in the National Strategic Plan which should be accomplished by September 30, 2005, that relate to fire management goals identified in this FMP are:

· Mission Goal 1a:  Natural and Cultural Resources and associated values are protected, restored and maintained in good condition and managed within their broader ecosystem and cultural context.

1. 1a1.  Disturbed lands/Exotic Plant Species:  10% of targeted Parklands, disturbed by development or agriculture as of 1999 are restored. 

2. 1a2.  Threatened and Endangered Species:  1a2A 19% of identified Park populations of federally listed threatened and endangered species with critical habitat on Parklands requiring NPS recovery actions have improved status.

3. 1a3.  Air Quality:  Air quality in 70% of reporting Park areas has remained stable or improved.

4. 1a4.  Water Quality:  85% of 265 Park Units have unimpaired water quality.

· Mission Goal lla:  Visitors safely enjoy and are satisfied with the availability, accessibility, diversity and quality of Park facilities, services, and appropriate recreational opportunities.

1. lla2.  Visitor Safety:  The visitor accident/incident rate will be at or below 7.96 per 100,000 visitor days.

· Mission Goal llb:  Park Visitors and the general public understand and appreciate the preservation of Parks and their resources for this and future generations.

1. llb1.  Visitor Understanding and Appreciation:  86% of visitors understand and appreciate the significance of the Park they are visiting.

In concert, fire program goals reflect the National Strategic Plans, Regional Strategic Plans, Federal Fire Policy (1995 and 2001), the core principles and goals of the Comprehensive Strategy, and Cohesive Strategy where supported by land and resource management plans.  

C.  Wildland Fire Management Options
C.1.  Wildland fire use  - is the management of naturally ignited fires to achieve resource benefits, where fire is a major component of the ecosystem. Allowing fire to play its natural role where private property and social values can be protected can enhance natural resource values.  For centuries, lightning caused fires have created vegetative diversity, such as a mixture of wildlife habitats, while eliminating heavy fuel accumulation. Wildland fire use will be managed to burn in a natural way to provide benefits to the resources until fall rain or snowstorms put it out. 

C.2.  Prescribed Fire - is used to approximate the natural vegetative disturbance of periodic fire occurrence. Human fire suppression activities have increased the probability of large, severe wildfires. For example, in spite of suppression efforts in chaparral, severe wildfires continue to burn large areas (Minnich 1983). Large, severe burns may not have been characteristic of fires before the initiation of suppression (Minnich 1983). In ponderosa pine communities, fire return intervals have increased, but large, severe fires are more common (Steele et al. 1986). Fewer, large crown fires are replacing several, small surface fires. Occasional escaped fires in short return interval ecosystems, such as ponderosa pine, tend to be more severe and may reduce or eliminate open stands of old dominant seral species (Brown 1985). After several years of suppression, the potential exists for a severe crown fire to convert a ponderosa pine cover type to Douglas-fir (Steele et al. 1986).  In contrast, prescribed fire may decrease the probability of large, severe wildfires (Biswell 1967, Weaver 1964). Prescribed burning reduced the average size of wildfires in ponderosa pine in Arizona (Knorr 1963), and prescribed fires effectively reduced the number, size, and intensity of wildfires in the southeast (Davis and Cooper 1963). The reason that suppression activities increase the probability of large, severe wildfires is fuel accumulation and increased fuel continuity, especially development of ladder fuels (Dodge 1972). Ladder fuels carry fire from the surface into the tree crowns. When there is no periodic energy loss through burning, there can be a large energy build up (Van Wagtendonk 1985).  Instability results when fire is removed from fire-dependent plant communities (Van Wagner and Methven 1980, Van Wagtendonk 1985).

This tool will be used to maintain fire dependent ecosystems and restore those outside their natural balance. Generally, low intensity prescribed fire is applied to clear ground of dangerous fuels like dead wood and brush. This low-intensity fire is vital to the life cycles of fire-dependent range and forest lands.  Exactly how each unit is ignited depends on weather, the lay of the land, and the intensity of the fire needed to meet the goal of the burn.  All ignition types will be considered under this alternative.  An approved burn plan will be required prior to any treatments.

C.3.  Mechanical Fuels Reduction - In cases where prescribed fire cannot be used due to risks to life, property and resources, mechanical clearing of fuels will be conducted.  This type of clearing is more labor intensive and expensive, but removes dangerous levels of vegetation without the risks associated with prescribed fire. It can also be used to prepare sites for future reintroduction of fire where fuels are so dense that significant ecological damage would occur through the use of prescribed fire.  Mechanical treatments will involve construction of fuel breaks for reduction of the vegetation through the use of hand tools and chainsaws only.  A small Bobcat will be used to assist in removing fuels and the chipping of slash.  Larger materials will be sold as firewood or piled and burned on site.  Mechanical treatments will be conducted where on-site conditions are conducive to their use and land use policies do not conflict.

C.4.  Full Suppression - Under Full Suppression, all ignitions are aggressively attacked with the intent of control and containment.

D.  Description of Wildland Fire Management Strategies by Fire  

      Management Unit (Zone)  (FMU/FMZ)
Identification of Fire Management Units (FMU) is the cornerstone for planning the management of the wildland fire program. This section ties directly to the decisions made in the land and resource management planning process by management area, aggregated into FMUs.  The Park will be zoned into FMU based upon Fire Regime Condition Classes, a Park infrastructure protection zone and a Wildland Urban Interface (WUI) zone. (See map 5 for FMU Zones)   Within these Fire Regime Condition Class are numerous potential natural vegetation communities.  Prescriptions will be applied that will attempt to return the landscape to conditions that resemble the natural fire regimes (Projects will be targeted on a priority basis to the WUI, infrastructure protection and areas in Fire Regime Condition Class 2 or 3).  A program of prescribed burning and mechanical fuels reduction would be used to simulate the natural effects of fires and to reduce hazard fuel buildup.  Fire hazards around developments and boundaries would be systematically reduced.  A mosaic of burned and unburned areas would be created and maintained.  

Natural ignitions would be allowed to burn in specified areas under certain conditions favorable to their management.  All human caused fires would be promptly suppressed, as would fires, which pose a threat to life or property.  Only fires of a natural origin would be allowed to burn, and only under prescribed conditions. 

Areas with values at risk will be identified throughout the Park in which natural ignitions will either be suppressed or tightly controlled to eliminate potential resource degradation.  Examples of these areas are developed areas, bristlecone pine groves and areas with cultural resources.  Other sensitive resource locations containing habitats for sensitive species will also receive special consideration in planning for fire management in order to avoid both direct and indirect impacts from fire or suppression activities.

All fuels treatments will be planned with the following steps or environmental sideboards:

1. Identify the need for vegetative change. 

2. Reduce risks/hazards to wildland urban interface communities; reintroduce fire into its natural role in ecosystems; and, protect or enhance resource values.

3. Identify resource at risk and develop mitigation measure to minimize potential impacts.

4. Identify the desired future condition. The desired future condition will be described from the GRBA Vegetation Management GIS database.

5. Develop the project objectives.  Objectives will be  SEQ CHAPTER \h \r 1Specific, Measurable, Attainable, Reasonable, and Time Related (SMART) and will focus on reaching the desired future condition.

6. Identify and select design and treatment options.

A Fire Management Unit is any land management area definable by objectives, management constraints, topographic features, access, values-to-be-protected, political boundaries, fuel types, or major fire regime groups, etc., that sets it apart from management characteristics of an adjacent unit. Each FMU is unique as evidenced by management strategies, objectives, and attributes. Management goals and objectives found in land and resource management planning are factors to be considered in developing strategies.   Effectiveness monitoring will include an annual update to the FMU database and a new map on a annual bases.  This will show how and where the goals of the plan are being achieved. 

The following FMUs have been identified for GRBA:
D.1. Fire Regime Condition Class 1 FMU - Fire regimes are within or near a historical range.  The risk of losing key ecosystem components is low.   Fire frequencies have departed from historical frequencies by no more than one return interval.  Vegetation attributes (species composition and structure) are intact and functioning within a historical range.  Where appropriate, these areas can be maintained within the historical fire regime by treatments such as fire use.  Fire Regime Condition Class 1 FMU = 19,734 acres.

Fire Management Tools for this FMU

Wildland Fire Use– Once a natural ignition occurs within this FMU, a Wildland Fire Implementation Plan (WFIP) will be developed.  The WFIP is a progressively developed assessment and operational management plan that documents the analysis and selection of strategies and describes the appropriate management response for a wildland fire. A full WFIP consists of three stages. Different levels of completion 
may occur for differing management strategies.  
    Prescribed Fire - Prescribed Fire will be used in those areas and under condition

that will not result in the loss of key ecosystem components to approximate the natural vegetative disturbance of periodic fire occurrence. One hundred years of fire suppression has resulted in heavy fuel loading in most ecosystems within the Park.  Low intensity prescribed fire will be applied in order to prevent the loss of key ecosystem components. This low-intensity fire is vital to the life cycles of fire-dependent range and forest lands.

Fire management policy in this Fire Management Unit will be to:

1. All structures on the List of Classified Structures are identified as values at risk and will be protected by suppression actions.  The suppression area will extend 1/8 mile around each historic structure, unless the fire situation or resource value dictates a larger suppression unit.

2. Once any portion of a fire exceeds a prescription parameter, declare the fire a wildfire and employ the suppression strategy applicable to the situation.

3. Suppress all human ignitions.

4. Only 10% of the acreage within sensitive watersheds, those watershed with re-introduced BCT, will be treated until herbaceous vegetation has recovered to reduce sediment inputs from past treatment.  Once 10% is reached, all fires will be suppressed.

Within shrub-steppe and pinyon-juniper plant communities below 8,000 feet elevation, fuel reduction and ecological restoration projects will be limited to mechanical treatments.  All naturally occurring ignitions will be suppressed.  This policy may help to prevent complete ecosystem conversion from cheatgrass invasion.

[image: image3.jpg]Fire Management Units
Great Basin National Park

FRCC
FRCC
Total = 78,241

Infrastructure Protection Zone
1 wildland Urban Interface Zon
FRCC 1

L] FRCC 2
B rrce 3

Map Location

National Park Service
Great Basin National Park
Natural Resources

1 0 1 2 3

N

1:158,400 1 inch =2.50 miles
W*E

S

4 Miles

-

Plot date: July 9, 2003  x:\esri\gisdata\fire\soilvegtest\tablelinks.apr





Map 5

D.2. Fire Regime Condition Class 2 FMU - Fire regimes have been moderately altered from their historical range.  The risk of losing key ecosystem components has increased to moderate.  Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Vegetation attributes have been moderately altered from their historical range.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Fire Regime Condition Class 2 FMU = 21,326 acres.

Fire Management Tools for use in this FMU

Wildland Fire Use – Once a natural ignition occurs within this FMU, the steps as described under Fire Regime Condition Class 1 FMU will be used to evaluate whether to allow burning or suppressing.
Prescribed Fire - Prescribed Fire will be used in those areas and under conditions that will not result in the loss of key ecosystem components to approximate the natural vegetative disturbance of periodic fire occurrence. A low intensity prescribed fire will be applied. 

Mechanical Treatments – In areas where it is determined that prescribed fire and WFU will result in loss of key ecosystem components, restoration treatments will be applied.  Treatments that return the landscape to a semblance of a natural fire regime will include thinning the canopy, removing ladder fuels, and reducing the overall fuel loading. Silvicultural prescriptions will be developed to achieve the desired future conditions for the site.   Mechanical treatments will involve construction of fuel breaks for reduction of the vegetation through the use of hand tools and chainsaws.  A small Bobcat will be used to assist in removing fuels and the chipping of slash.  Larger materials will be sold as firewood or piled and burned on site.  All mechanical treatments will be based upon restoring the site to the potential natural vegetative community type under a natural disturbance regime.   
Fire management policy in this Fire Management Unit will be to:

1. All structures on the List of Classified Structures are identified as values at risk and will be protected by suppression actions.  The suppression area will extend 1/8 mile around each historic structure, unless the fire situation or resource value dictates a larger suppression unit.

2. Once any portions of a fire exceeds a prescription parameter, declare the fire a wildfire and employ the suppression strategy applicable to the situation and identified concurrently through the WFSA.

3. Suppress all human ignitions.

4. Within shrub-steppe and pinyon-juniper plant communities below 8500 feet in elevations, fuel reduction and ecological restoration projects will be limited to mechanical treatments only.  All naturally occurring ignitions will be suppressed.  This policy will help prevent complete ecosystem conversion from cheatgrass invasion.
D.3. Fire Regime Condition Class 3 FMU - Fire regimes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high.  Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Vegetation attributes have been significantly altered from their historical range. Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments are necessary before fire is used to restore the historical fire regime. Fire Regime Condition Class 3 FMU = 37,181 acres.  Each site will be analyzed by an interdisciplinary team to determine the best restoration treatment based upon current existing  condition.  

Fire Management Tools for use in this FMU

Full Suppression – All natural ignitions will be subject to full suppression within this FMU due to very heavy fuel accumulations.   The risk of losing key ecosystem components is high from the resulting stand replacing event.

Mechanical Treatments – This will be the preferred fuel reduction/fire regime restoration tool of choice.  Treatments that return the landscape to a semblance of a natural fire regime will involve thinning the canopy, removing ladder fuels, and reducing the fuel loading.  Ladder fuels will be largely removed by cutting understory trees and high fire-risk trees (such as brush, dog hair thickets, and trees heavily infected with dwarf mistletoe and fir-engraver beetles). The prescriptions cleanup will be covered in the biomass disposal section.

Prescribed Fire - After restoration treatments have been completed and monitoring shows that vegetation attributes have been restored, low intensity prescribed fires will be used to maintain the natural disturbance of periodic fire occurrence. 
Fire management policy in this Fire Management Unit will be to:

1. Suppress all human and natural ignitions.

2. Within shrub-steppe and pinyon-juniper plant communities below 8,000 feet elevation, fuel reduction and ecological restoration projects will be limited to mechanical treatments only.  All naturally occurring ignitions will be suppressed.  This policy will help prevent complete ecosystem conversion from cheatgrass invasion.

D.4. Infrastructure FMU - This unit is located around Park infrastructure.  Under this alternative a 1/8 mile radius circle will be classified as the infrastructure unit around all campgrounds, housing, picnic areas, water systems and the visitor center.  The intent of this unit is to reduce fuels where necessary to reduce the loss of structures. Infrastructure FMU = 1,047 acres.

Fire Management Tools for use in this FMU:

Mechanical Treatments – This will involve a thinning treatment that thins the canopy, removes ladder fuels, and reduces fuel loads for up to 1/8 mile from the center of the infrastructure. An uneven-aged silvicultural prescription utilizing a group-selection cutting method will be implemented.  The uneven-aged silvicultural system involves the manipulation of the stand to simultaneously maintain high forest canopy of a diversity of desirable species, remove interlocking crowns, stimulate regeneration of a diversity of both over-story and under-story species and the orderly growth and development of trees through a range of age classes.  Ladder fuels will be largely removed by cutting understory trees and high fire-risk trees. The prescriptions cleanup will involve removal of 100 percent of the large biomass and the chipping and/or pile burning of smaller materials.

Prescribed Fire - After mechanical treatments have been completed, low intensity prescribed fires will be used to maintain the natural disturbance of periodic fire occurrence.
Fire management policy in this Fire Management Unit will be to:

1. Suppress all human and natural ignitions.

2. Within shrub-steppe and pinyon-juniper plant communities below 8,000 feet elevation, fuel reduction and ecological restoration projects will be limited to mechanical treatments only.  All naturally occurring ignitions will be suppressed.  This policy will prevent complete ecosystem conversion from cheatgrass invasion.
5. Wildland/Urban Interface FMU - The only effort that will protect communities from the threat of wildfire are those that seek to treat houses and the surrounding properties, and the forest directly adjacent to houses.  Under this alternative, the WUI Unit refers to areas 1/2 mile from the houses on the edge of the Park boundary.  WUI FMU = 4,444 acres

Fire Management Tools for use in this FMU:

Mechanical Treatments - The fuels reduction efforts will be implemented as two distinct treatments. All treatments prescriptions will be based upon potential natural vegetative community restoration as well as protecting structures.  The intensive zone will involve a heavy thinning for the first 1/8 mile from houses or private lands on the Park boundary. The extensive zone will involve a more conservative treatment for up to 3/8 mile from the intensive zone.  The goal of the intensive zone treatment is to reduce the intensity of an approaching wildfire, preferably reducing it to a surface fire. Thinning the canopy, removing ladder fuels, and reducing the fuel load accomplish this. This area can serve as a "defensible space", a fuel break, and a potential fire line. The prescriptions will include cleanup of 100% of the slash through chipping and/or pile burning.  The goal of the extensive zone treatment is to reduce the ability of the forest to sustain or initiate a crown fire. Groups of trees will be left intact in the extensive zone, with interlocking crowns within the groups, but continuous canopy is thinned to separate tree groups. Ladder fuels will be largely removed by cutting understory trees and high fire-risk trees.  Larger biomass will be removed from the site.  Smaller biomass will be chipped and scattered to slow existing infestations of cheatgrass.  A small portion of slash will be lopped and scattered to create an environment conducive to recovery of herbaceous vegetation.

Prescribed Fire - After mechanical treatments have been completed. Low intensity prescribed fires will be used to maintain the natural vegetative disturbance of periodic fire occurrence.
Fire management policy in this Fire Management Unit will be to:

1. Suppress all human and natural ignitions.

2. Utilize mechanical treatments that reduce fuels to prepare sites for prescribed fire in the future.

3. Within shrub-steppe and pinyon-juniper plant communities below 8500 feet in elevations, fuel reduction and ecological restoration projects will be limited to mechanical treatments only.  All naturally occurring ignitions will be suppressed.  This policy will help to prevent complete ecosystem conversion from cheatgrass invasion.
E. Fire Effects  

E.1.  Vegetation Types and Their Fire Regimes

Vegetative types have been grouped by dominant overstory species to develop potential natural plant community (PNC) types.  See map 3. These include: sage-grasslands; pinyon-juniper woodlands; pinyon woodlands; mountain mahogany; aspen; ponderosa pine; mixed conifer dominated by white-fir, Douglas-fir and limber pine; spruce-fir dominated by Engelmann spruce, and white fir; Subalpine pine dominated by limber pine and bristlecone pine; and, alpine.  The rapid expansion of pinyon-juniper forests, the encroachment of white-fir into coniferous forests and the expansion of dense, closed-canopy plant community conditions resulting in the loss of under story plant species has greatly altered an accurate representation which would be found under a natural fire regime.  Ecosystems at any temporal or spatial scale are in properly functioning condition when they are dynamic and resilient to perturbations to structure, composition, and processes of their biological or physical components.  Properly functioning condition is not a single state in time or space but includes a range of conditions and situations that allow for a full variation of composition (number of species) and structure (size and age classes) within the processes of functioning ecosystems.

In order to restore fire to the landscape it is important to understand the history of fire within the various vegetation communities found in the Parks.  It helps to answer critical questions including “where, how frequently, how intense, and when it should be applied as a tool.” Historical fire regimes are a depiction of fire regimes prior to Euro-American settlement. The fire-regime condition class is an expression of the departure of the current condition from the historical fire regime. Consequently, it is derived from the historical fire regime and the current fire severity. It is used as a proxy for the probability of severe fire effects (e.g., the loss of key ecosystem components - soil, vegetation structure, species; or alteration of key ecosystem processes - nutrient cycles, hydrologic regimes). Consequently, the Fire Regime Condition Class is an index of ecosystem risks attributable to wildland fire.

Fire Regime Condition Class One - Fire regimes are within or near their historical range. Fire frequencies have departed from historical frequencies by no more than one return interval.

Fire Regime Condition Class Two - Fire regimes have been moderately altered from their historical range.  Fire frequencies have departed from historical frequencies by more than one return interval. 

Fire Regime Condition Class Three - Fire regimes have been significantly altered from their historical range. Fire frequencies have departed from historical frequencies by multiple return intervals.
To determine the Fire Regime Condition Classes (see map 4), soils data compiled by the U. S. Department of Agriculture Natural Resource Conservation Service (Blake 1992) was synthesized into a relational database and then further incorporated into a Geographical Information System (GIS).  Soils information provides the best available data about potential natural vegetation communities across the landscape.  Soil scientist determined the potential natural vegetation community, also called Range Site Descriptions, through determination of the climax vegetation that best reflects the influences of natural disturbances.  Natural disturbances include drought, fire, and grazing by native fauna and insects.  These natural disturbances along with soils provide an approximation for the development and maintenance of a plant community.   

Table 2.  Potential natural vegetation  

	Potential Natural Communities
	Acres
	Estimated Fire Return 
	Fire Regime Condition Class

	Alpine
	7,818
	>500 years
	1

	Aspen
	654
	50 – 75 years
	2

	Aspen/Ponderosa Pine
	441
	10 – 25 years
	3

	Barren
	21
	N/A
	N/A

	Mt. Sagebrush/Mtn. Mahogany
	16,516
	50 – 75 years
	2

	Mixed Conifer/Ponderosa Pine
	21,265
	 30 – 50 years
	3

	Montane Grasslands
	4,138
	50 – 75 years
	2

	Pinyon-Juniper Woodlands
	10,002
	30 – 50 years
	3

	Subalpine Pine
	9,162
	>500 years
	1

	Spruce-Fir
	2,973
	>100 years
	1

	Sagebrush Steppe
	5,272
	10 –25 years
	3


Soils attribute information is used to determine the potential natural vegetation community that is typically presented within soil series.  A soil series is the basic unit used in the classification of soils.  For each soil series a potential natural vegetation community or range site has been described.  Unfortunately, soils information compiled for natural resource management is not mapped by soil series, but rather by soils association.  An association typically consists of several soil series.  Therefore, when a soils map is displayed the polygon for the soils association can consist of two to many soil series and their respective potential natural vegetation communities.  

This provides a unique situation in regards to mapping potential Fire Regime Condition Classes across the Park.  To do this, the total area of each soils association was determined using GIS.   Soil survey information provides an estimate of the percentage of the association comprised by each soil series.  Hence, if greater than 65 percent of the association consisted of particular soil series with potential natural vegetation communities of mountain big sagebrush steppe and less than 15 percent of the association was pinyon, then the association was categorized as mountain big sagebrush steppe.  If mountain big sagebrush steppe was less than 65 percent and/or pinyon was greater than 15 percent of the association it would be categorized as a sage and pinyon mix.  This assessment yielded 39 potential natural vegetative communities.  For this assessment, these have been grouped by dominant over story species.  Table 2 provides the list of soils associations and the resulting potential natural vegetation community category created using the above described proportions. 

With dominant potential natural vegetation communities categorized for each soils association the area and distribution of these communities in the Park is layer on to existing vegetation maps to determine the departure from the potential natural vegetation community.  This departure combine with the fire history for the park and the fire history for each community type were used to determine Fire regime condition classes.  The NPS in conjunction with USGS Biological Resource Division is currently conducting a fuels mapping project for the entire Park; however, this information will not be available until 2005.

Table 3 Acreage of Fire Regime Condition Class.

	Fire Regime Condition Class
	Acres

	1
	19,734

	2
	21,326

	3
	37,181


a. Sagebrush – Grasslands: Within sagebrush – grass communities, low to moderate intensity fires recurring at approximately 10 to 25 years maintained species diversity and a mosaic of various age classes by eliminating woody species and regenerating older decadent vegetation.  Based upon this return interval, sagebrush-grass communities have missed between 4 to 10 burn intervals in the last 100-years.  This PNC community is in Fire-Regime Condition Class 3.  Fire regimes and vegetative attributes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high. Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments may be necessary before fire is used to restore the historical fire regime.  Decreased fire return intervals have resulted in:  shrub and tree encroachment; increased down and standing fuels; loss of a mosaic of seral stages within the plant community and a loss of herbaceous species diversity.  This altered fire regime results in burns of higher intensity and size, which could disrupt natural recovery post burn.  Singleleaf pinyon and Utah juniper, readily invade this site where it occurs adjacent to these woodlands.  When pinyon-juniper canopies are allowed to close, they eliminate the understory vegetation.  Over 10,000 acres of this community type at GRBA have been lost to pinyon-juniper encroachment.
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Map 3

Based upon the Natural Resource Conservation Service (NRCS) range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This site occurs on summits, side slops, valley bottoms and hills on all aspects.  Elevations are from 6,200 to 7,500 feet. Slopes range from 4 to 75 percent.  The plant community is shrub dominated by big sagebrush, antelope bitterbrush, little leaf mountain mahogany, winterfat and snakeweed.  Indian ricegrass, needle-and-thread grass, bluebunch wheatgrass and basin wild rye are the dominant grasses. Singleleaf pinyon and Utah juniper, readily invade this site where it occurs adjacent to these woodlands.  Potential natural vegetative composition is about 50 percent grasses, 35 percent shrubs, 10 percent forbs and 5 percent trees in a pristine environment.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled burning.

High potential for cheatgrass infestation following prescribed fire.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Pinyon-juniper encroachment can completely alter the site to woodlands.

b. Mountain Mahogany Woodlands:  Mountain Mahogany communities experienced moderate to high intensity burns at infrequent intervals of 50 to 75 years.  Based upon this return interval, mountain mahogany communities have missed between 1 to 2 burn intervals in the last 100-years.  This PNC community is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Fire plays a significant role in regenerating decadent stands, creating a mosaic of seral states within stands, preparing the seedbed and maintaining a diversity of herbaceous species mixed within the community.

Current mahogany stands at GRBA are in a mid to late seral condition and are dense. Historic photos show this increase on a landscape scale.  Loss of open habitats within these stands could be a major limiting factor for recovery and restoration of Bighorn Sheep.

[image: image5.jpg]Fire-Regime Condition Classes (FRCC)
Ecosystems Risk to Wildland Fire

ACRES
FRCC 1 = 19734
FRCC 2 = 21326
FRCC 3 = 37181
Total = 78,241

[ JFRCC 1

- FRCC 2
[l FRCC 3

Hop Loatin

[ —
ot B atonal Pk
amnlResomtes

©

PTG Iy 52005 X eI o e g R e 31




Map 4

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This site occurs in concave positions on mountain slopes, outcroppings on mountain summits and side slopes on all exposures.  Elevations are 7,000 to 9,500 feet.  The plant community is dominated by curlleaf mountain mahogany.  Singleleaf pinyon, white fir, aspen and limber pine may occur sporadically in the tree canopy.  Mountain bigsage and mountain snowberry are the principle Understory shrubs.  Columbia needlegrass, bluebunch wheatgrass, letterman needlegrass and muttongrass are the most prevalent Understory grasses.  Potential vegetative composition is about 15 to 25 percent grasses, 5 percent forbs, 10 to 20 percent shrubs and 50 to 70% percent trees. Fire is recognized as a natural disturbance that strongly influences the structure and composition of the climax vegetation of this woodland.

NRCS Range Site limitations and considerations include:

As ecological conditions deteriorate, understory grasses and forbs are reduced. 

High potential for cheatgrass infestation following prescribed fire.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Heavy utilization by livestock or wildlife results in a hedge line, out of reach of browsing animals and decreases site productivity.

c.  Pinyon-Juniper Woodlands:  Fire within pinyon-juniper plant communities played an important role in limiting tree density, moderating pinyon-juniper encroachment into adjacent plant communities, creating a mosaic of burned and unburned woodlands on a landscape scale and promoting a diverse herbaceous understory component.  Fires typically burned at 20 year intervals on north aspects and canyon bottoms at low to moderate intensity carried through the woodland under story by shrubs and grasses.  On dryer south and west aspects a lack of herbaceous vegetation and less tree density increased the fire return rate to 50 or more years.  Based upon this return interval, pinyon-juniper communities have missed between 2 to 5 burn intervals in the last 100-years. This PNC is in Fire-Regime Condition Class 3.  Fire regimes and vegetative attributes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high. Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments may be necessary before fire is used to restore the historical fire regime.  Current Pinyon-Juniper woodlands within GRBA are dense, over mature, and in some areas lack any herbaceous vegetation.  The skeletal remains of sagebrush, rabbit brush and bitterbrush is present throughout.  Laminated root rot is now naturally thinning the stands leaving an abundance of down fuels.  Wind driven fires of high intensity over a large area can be expected. 

The majority of Pinyon- Juniper woodlands within GRBA fit the NRCS over-mature woodland successional state description of:  extremely dense singleleaf pinyons and Utah junipers that have reached maximum height for the site dominate this stage.  Upper crowns are typically irregularly flat-topped or rounded.  Understory vegetation is lacking due to tree competition, overstory shading, duff accumulation, etc.  Tree canopy is commonly greater than 30 percent.  Laminated root rot is now naturally thinning the stands leaving an abundance of large down fuels.  Wind driven fires of high intensity over a large area can be expected.

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This site is dominated by singleleaf pinyon and Utah juniper.  Black and Big sagebrush, antelope bitterbrush and rabbitbrush are the principle Understory shrubs.  This woodland community occurs on side slopes, canyons and summits at elevations between 5,700 to 8,200 feet. Overstory tree canopy composition is about 50 to 70 percent singleleaf pinyon and 30 to 40 percent Utah juniper.  Understory vegetation composition is about 35 percent grasses, 5 percent forbs and 60 percent shrubs in a pristine state.  Bluebunch wheatgrass, Indian ricegrass, muttongrass and Great Basin wild rye are the most prevalent understory grasses. Understory vegetation is strongly influences by tree competition, overstory shading, duff accumulation, etc.  Fire is recognized as a natural disturbance that strongly influences the structure and composition of the climax vegetation of this woodland. Understory vegetation composition is about 35 percent grasses, 5 percent forbs and 60 percent shrubs in a pristine state.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled burning.

High potential for cheatgrass infestation following prescribed fire.

Proper tree spacing is the key to a healthy pinyon-juniper woodland.

Potential for sheet and rill erosion is moderate to severe depending on slope.

To restore understory vegetation within stands, harvest selectively and in small 
groups to achieve proper spacing that improves overall health of the stand.

Broadcasting slash improves reestablishment of native understory species and
 establishment of seeded grasses and forbs.

d.  Ponderosa Pine Communities:  The loss of ponderosa pine communities is of most concern at GRBA.  Within Nevada, these communities are limited to the extreme eastern side of the state and occur mainly in the Snake Range, which encompasses the Park.  The Park contains both upland ponderosa communities and riparian ponderosa communities.  Current conditions within this community show little to no regeneration of ponderosa pine with a thick dense under story of White-fir.  Lack of disturbance and shading from this dense White-fir understory has eliminated, shrubs, herbaceous vegetation and ponderosa pine regeneration.  Fuel loading is heavy.   Historically, fires burned with low intensity in a creeping mosaic pattern consuming grass shrubs and small trees and did not affect the larger ponderosa pines.  Return intervals are estimated at 10 to 25 years.  Fire played an important role in maintaining community structure within what were once open stands.  Based upon this return interval, ponderosa pine communities have missed between 4 to 10 burn intervals in the last 100-years.  This PNC is in Fire-Regime Condition Class 3.  Fire regimes and vegetative attributes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high.   Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments may be necessary before fire is used to restore the historical fire regime.  Current conditions will result in high intensity stand replacing fire events.  

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This woodland site occurs on northerly aspects on flats and side slopes of 15 to 50 percent slope.  Elevations are 8,000 to 9,500 feet.  The plant community is dominated by Ponderosa pine and Douglas-fir with lesser amounts of white fir, aspen and limber pine occurring sporadically in the tree canopy.  Common juniper, green leaf manzanita, creeping barberry, currents, and Utah serviceberry and mountain snowberry are the principle Understory shrubs.  Columbia needlegrass, bluebunch wheatgrass, slender wheatgrass, spike trisetum and muttongrass are the most prevalent Understory grasses.  An overstory canopy of 40 to 50 percent is assumed to be representative under a natural fire regime. Potential vegetative composition is about 15 percent grasses, 15 percent forbs, 10 to 70 percent shrubs and young trees.  Overstory tree canopy composition is about 60 percent ponderosa pine, 20 percent Douglas-fir, 10 percent white-fir and a 10 percent mix of limber pine, aspen and Engelman spruce.  Fire is recognized as a natural disturbance that strongly influences the structure and composition of the climax vegetation of this woodland.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Proper tree spacing is the key to a healthy woodland.

Potential for sheet and rill erosion is moderate to severe depending on slope.

To restore understory vegetation within stands, harvest selectively and in small groups to achieve proper spacing that improves overall health of the stand.

Broadcasting slash improves reestablishment of native understory species and establishment of seeded grasses and forbs.

e.  Aspen:  Aspen stands are considered one of the most biologically diverse ecosystems in the Intermountain West.  As aspen dominated landscapes convert to other cover types, tremendous biodiversity is lost.  These losses include not only vascular plants and vertebrate animals but also nonvascular plants and invertebrate organisms. Measures taken to sustain aspen ecosystems across the landscape will greatly promote sustaining biodiversity.  GRBA contains large stands of aspen interspersed within almost all plant communities across the elevation gradient.  Aspen trees sprout from roots following fire.  Thus, fire plays an important role in regenerating decadent aspen stands and maintaining biodiversity across the landscape.  A large percentage of the aspen stand within the Park could be classified as decadent consisting of very large even aged trees and a under story dominated by White-fir.  Fire return intervals have been estimated at every 50 to 75 years.  This PNC is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Shading, lack of disturbance and White-fir encroachment has resulted in little regeneration of aspens within most stands.

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This woodland site occurs on cool, moist mountain slopes of all aspects.  Slopes range from 8 to 50 percent.  Elevations range from 8,000 to over 10,000 feet.  This woodland community is composed of one to several quaking aspen clones, each with a common genetic makeup and individual phonological and physiological characteristics.  Wildfire is recognized as a natural disturbance that strongly influenced the structure and composition of climax vegetation.  Periodic wildfires prevent over-mature aspen stands and maintain a naturally stratified mosaic of even-aged aspen communities in various stages of successional development.  In the absence of fire, aspen stands become uneven-aged.  Aspen and Engelman spruce dominate this site.  An overstory canopy of 40 percent is assumed to be the representative of tree dominance under a natural fire regime.  Sufficient light is able to penetrate the tree canopy to support abundant undergrowth. Understory vegetation composition is about 40 percent grasses, 35 percent forbs and 25 percent shrubs and trees.  Species present include nodding brome, mountain brome, slender wheatgrass, skyline bluegrass, mutton grass, clover, sweetanise, meadow rue, creeping barberry and mountain snowberry.  Understory vegetative composition is about 25 shrubs, 40 grasses and 35 forbs when the overstory averages 40% tree dominance in a pristine environment; however, no specific compositions were given.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Proper tree spacing is the key to a healthy woodland.

Potential for sheet and rill erosion is moderate to severe depending on slope.

f. Mixed Conifer:  Within the mixed conifer, fire plays an important role in regulating tree density, maintaining structural diversity within stands and moderating encroachment of white-fir into adjacent plant communities.  Current conditions within this community show a thick dense under story of White-fir.  Fir engraver beetles have impacted many stands.  This has lead to an abundance of heavy down fuels.  Competition and shading from this dense White-fir understory has eliminated, shrubs, herbaceous vegetation and pine regeneration.  Historically, fires burned with moderate intensity in a mosaic pattern consuming grass shrubs, smaller trees and in particular white fir.  A deep accumulation of resinous litter combined with a thin bark and shallow root system made the older white firs particularly susceptible to impacts from fire.  Fire played an important role in maintaining community structure within what were once open stands.  Return intervals are estimated at 50 to 75 years.  Based upon this return interval 1 to 2 intervals have been missed in the last 100-years.  This PNC is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Current conditions will result in high intensity stand replacing fire events.

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This woodland site occurs on northerly aspects on flats and side slopes of 15 to 75 percent slope.  Elevations are 8,000 to 9,500 feet.  A mix of white-fir, limber pine, Engelman spruce, ponderosa pine, aspen and Douglas-fir dominates the plant community.  Common juniper, creeping barberry, currents, and Utah serviceberry and mountain snowberry are the principle Understory shrubs.  Columbia needlegrass, bluebunch wheatgrass, slender wheatgrass, spike trisetum and muttongrass are the most prevalent Understory grasses.  An overstory canopy of 40 to 50 percent is assumed to be representative under a natural fire regime. Potential vegetative composition is about 15 percent grasses, 15 percent forbs, 70 percent shrubs and young trees.  Overstory tree canopy composition is about 50 to 80 percent white-fir, 20 to 50 percent Douglas-fir, 2 to 10 percent Aspen and a 10 percent mix of limber pine, bristlecone pine, ponderosa pine, aspen and Engelman spruce.   

g. Spruce-fir:  

The spruce-fir sagebrush type extends from approximately 9,000 to over 11,000 feet in elevation.  Thin bark, persistence of dead lower limbs and high flammability of trees within this community makes it highly susceptible to severe damage.  This is the only community type within GRBA that has evolved with high intensity stand replacing fire events.  This community type often recovers quickly using aspen and white-fir cover trees.  This PNC is in Fire-Regime Condition Class 1.  Fire regimes and vegetative attributes have not been significantly altered on a large scale but stand throughout the Park are reaching the point that within the next 10 to 20 years will have missed at least one return interval.   Fire frequencies have not departed (either increased or decreased) from historical frequencies by more than one return interval.   

This woodland site occurs on northerly aspects on side slopes of all aspects.  Slope range from 30 to 75 percent slope.  A mix of Engelman spruce, white-fir, limber pine, aspen and Douglas-fir, dominates the plant community.  Common juniper, currents, and mountain snowberry are the principle understory shrubs.  Letterman needlegrass, slender wheatgrass, spike trisetum and alpine fescue are the most prevalent Understory grasses.  An overstory canopy of 25 to 35 percent is assumed to be representative under a natural fire regime. Potential vegetative composition is about 35 percent grasses, 15 percent forbs, 50 percent shrubs and young trees.  Overstory tree canopy composition is about 80 to 90 percent Engelmann spruce, 5 to 10 percent white fir, and 2 to 10 percent quaking aspen.  
NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Potential for sheet and rill erosion is moderate to severe depending on slope.

To restore understory vegetation within stands, harvest selectively and in small groups to achieve proper spacing that improves overall health of the stand.

h. Subalpine Pine:

The Subalpine pine type extends from approximately 9,000 to over 10,500 feet in elevation.  In the absence of wild fire these trees, especially bristlecone pine can become quite old.  Estimated Fire return intervals are greater than 500 years.  This PNC is in Fire-Regime Condition Class 1.  Fire regimes and vegetative attributes have not been significantly altered on a large scale but stand throughout the Park are reaching the point that within the next 10 to 20 years will have missed at least one return interval.  Fire frequencies have not departed (either increased or decreased) from historical frequencies by more than one return interval.   

This woodland site occurs on northerly aspects on high mountain peaks and side slopes associated with cliffs and talus.  Slope range from 15 to 50 percent slope.   Bristlecone pine and limber pine dominant the plant community. White-fir, Douglas fir and quaking aspen can be found in low densities along the lower elevation limits.  Common juniper and currents are the principle understory shrubs.  Skyline bluegrass, wheeler bluegrass, muttongrass, letterman needlegrass and spike fescue are the most prevalent understory grasses.  An overstory canopy of 10 to 20 percent is assumed to be representative under a natural fire regime. Potential vegetative composition is about 10 percent grasses, 10 percent forbs, 80 percent shrubs and young trees.  Overstory tree canopy composition is about 80 to 90 percent bristlecone pine, 5 to 20 percent limber pine and 5 percent or less of white fir, Douglas-fir Engelmann spruce and quaking aspen.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Protect soils from accelerated erosion.

i. Mountain Sagebrush

Within GRBA, the mountain big sagebrush type extends from approximately 7,400 to over 10,000 feet in elevation.  In general, plant species richness, herbaceous productivity and sagebrush canopy cover increase with elevation.  This type has undergone the greatest change due to fire suppression and domestic livestock grazing.  Pinyon invasion has reduced the extant of mountain big sagebrush communities and contributed to the degree of separation between individual communities.  Loss and fragmentation of this type has greatly reduced ungulate winter range quality in and adjacent to the Park.  In the absence of fire, there is little reason to expect the mountain big sagebrush type to survive until the end of this century (Eddleman 2004). Fire return intervals have been estimated at every 50 to 75 years.  This PNC is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.   

Based upon the Natural Resource Conservation Service (NRCS) range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This site occurs on summits, side slopes, valley bottoms and hills on all aspects.  Elevations are from 7500 to 10,000 feet.  Slopes range from 4 to 75 percent.  The plant community is shrub dominated by mountain big sagebrush, antelope bitterbrush, hairy mountain mahogany, serviceberry and snowberry.  Indian ricegrass, pine needlegrass, blue grama, bluebunch wheatgrass and mountain brome are the dominant grasses. Limber pine, Singleleaf pinyon and Utah juniper; readily invade this site where it occurs adjacent to these woodlands.  Potential natural vegetative composition is about 70 percent grasses, 20 percent shrubs, 5 percent forbs and 5 percent trees in a pristine environment.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled burning.

High potential for cheatgrass infestation following prescribed fire.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Pinyon-juniper encroachment can completely alter the site to a woodland.
IV.       Wildland Fire Management Program Components

A.1.  Fuel characteristics in relation to fire behavior

The range of potential fire behavior in the Park and surrounding area can range from creeping ground fires in light fuels to stand replacing events in densely vegetated forest plant communities.  A century of fire suppression has greatly altered the landscape.  High fuel loading in areas of Fire Regime Condition Class 3 combined with steep slopes has greatly increased the potential for large-scale stand replacing events. Fire regimes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high.  Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Vegetation attributes have been significantly altered from their historical range. Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments.  
A.2.  Control problems and dominant topographic features

Topographic barriers have a significant effect upon predicting fire travel and behavior across the landscape.  Areas devoid of dense vegetation also can have a significant effect. These areas can be used to assist in determining fire travel across the landscape.  In addition, they can greatly assist in the planning of safe sites for fire fighters and as anchor points in the suppression process.  Map 11 display these areas across the across the Park for use by the Fire Management Team in predicting fire travel.

Fire Regime condition Class 3 areas have a high probability of producing large scale stand replacing events.  These areas have the potential could compound fire suppression efforts and enter into other areas of lighter fuels as running crown fire.  Resource damage could occur.  Map 10 displays those areas in the Park of Fire Regime condition Class 3 with heavy fuel loading and dense forest cover.  This map will assist the Fire Management Team in making predictions on fire behavior and potential resource impacts.
A.3.  Fire weather and fire season

GRBA lies in a cold desert climate.  Cold deserts are characterized by cold, harsh winters, low precipitation scattered fairly evenly throughout the year and great extremes in both daily and seasonal temperatures.   Winters are cold and relatively dry with occasional snow or rainfall from storms coming predominately from the west off the Pacific Ocean.  Due to the rain shadow effect created by the Sierra Nevada Range, only the strongest storms produce precipitation.  Approximately 60% of the average precipitation is snow.  Summers are usually hot and dry with intermittent mountain thunderstorms.  The Park has a wide range of elevations, thus the higher in elevation one travels the cooler temperatures one experiences. The fire season at GRBA starts at the lower elevations in June and runs through end of September.  Cooler temperatures, shorter day length and higher humidity in the fall reduce the burn window significantly.

A.4.  Restrictions and special concerns by management 

While discussed in a number of other sections, the following maps display areas of concern by management in the implementation of the fire program at GRBA.

Map 6 displays areas below 8,000 with a high potential of cheat grass infestation from fire.  Consideration should be given to alternative forms of fuel reduction in these areas as well as analysis of infestation effects prior to implementing burns.   

Map 7 displays Sensitive Watershed within GRBA.  Restriction for these watersheds is limit fires to less then 10 percent of any sensitive watershed and at least ½ mile from stream channels.  Efforts should also be made to assess retardant drops and other suppression activities with the potential to negatively impact water quality.

Map 8 displays areas of ancient Bristlecone pines. Of most concern is the extent of Fire Regime Condition Class 3 areas down slope.  The fire energy product in these Class 3 areas results in running crown fires that have the potential to significantly impact these ancient stands.  

Map 9 displays critical areas for restoration.  Limit prescribed fire to 10 percent of the area within shrub steppe or open woodland habitat in any given fire return interval.  Emphasize mechanical treatments in these areas.  Ponderosa pine communities are limited.  Planning should take into consideration potential effects of wildfires and WFU fire to attempt to preserve these stands.  Areas marked as Montane grasslands are those sites in need of treatment for the preservation of  Bighorn sheep. Emphasize prescribed fire and WFR fires treatments in these areas.

A.5.  Weather stations

GRBA has been maintaining weather observations since October 1937 at the Lehman Caves Visitor Center.  While there are currently eight weather stations within the Park, three are not operational, the Bald Mountain Station, Fremont Station and Burnt Mill Station.  Plans are to upgrade the Fremont Station located in close proximity to the Baker Ranger Station, so that weather observations are collected on the valley and to upgrade and move the Burn Mill Station, south to the Lexington Area or to the west side of the Park. Two of the eight weather stations, Baker Flat and Mather are designated fire weather stations.  Both of these stations are considered semi-automatic, and have been cataloged in the Weather Information Management System (WIMS).  Cataloging the weather station is a process that identifies, station ID and name, observing agency, unit name, owner, forecast zone, local time zone, state, county, latitude/longitude, elevation, aspect, fuel models. 

The purpose of these fire weather stations is to collect weather observations (wind speed and direction, relative humidity, maximum and minimum temperature, and fuel moisture) at sites that have fuel models that are representative of the area.  In addition to weather data collected by the fire weather station, the following is observed (state of the weather, and morning lightning activity level).  These observations are entered into WIMS during the fire season between 1300-1500 hours.  The information is then transmitted to Kansas City where it is archived for retrieval and use later.   The weather observations may then be used to generate fire danger adjective rating, energy release component, burning index, spread component, and Ketch-Byram drought index and may be utilized to determine staffing levels. Weather sensors are recalibrated and replaced annually.  Maintenance of the fire weather stations will be completed annually, which includes clearing of vegetation around the station, and inspecting the towers and equipment for damage.  The Weather Station Handbook-an Interagency Guide for Wildland Managers may be referenced (NFES 1140).

In the event of fire incidents, spot weather forecasts may be obtained through the Internet at http://www.wrh.noaa.gov/elko/firewx/fire.html or by phoning the National Weather Service in Elko, NV.   Fire weather forecasts may be obtained on the Internet, at the above listed address, click on Zone 455. 

Table 4.    Fire Weather Stations    

	Station
	Fuel Model
	Catalog Number
	Latitude
	Longitude
	Elevation 

   (feet)
	Operating Period 

	Baker Flat
	H
	260806
	39 00 07
	114 13 03 
	6840
	Year Around 

	Mather
	
	To be cataloged
	39 01 22
	114 16 20
	9268
	Year Around 


 A.6.  National Fire Danger Rating System (NFDRS)

The NFDRS is a multiple index system which is used to provide information about current and predicted fire danger conditions, which can be used in short and long range planning.  NFDRS can be used for pre-suppression to insure the availability and pre-positioning of resources, suppression to determine the kind and amount of resources to make for an appropriate response, based on the conditions, detection; base detection activities on fire danger and predicted patterns of occurrence; prevention; base actions on adjective rating, prescribed fire; utilize the various components to plan and implement actions. NFDRS values range from 0 to 150 points, depending upon the index, component, slope and fuel model used.  
A.7.  Fire Danger Classes

Readiness Class - This class is used to for pre-suppression and preplanned initial attack actions.  The classes are numbered 1 through 5. 

Adjective Class - The adjective class is used to project wildfire danger.  The classes are Low, Moderate, High, Very High, and Extreme.

Industrial Precautions Class - The Industrial Precautions class is used for logging and special used permittees.  The classes are designated alphabetic from A - no precautions to F - shut down activities.

Energy Release Component (ERC) - The Energy release component is total heat that is released at the fire front at the head of a moving fire.  This is measured in British Thermal Units (BTU’s per square foot).

Spread Component (SC) - The SC is very sensitive to variations in wind and moisture contents of smaller fuels, as well as diurnal variations in fire danger. 

Burning Index  (BI)- The burning index is an estimate of the potential difficulty of containment of a fire as it relates to flame length at the quickest spreading portion of a fire.  The BI is the number that is derived from ERC and SC.  The BI is sensitive to wind and relative humidity measurements. 

Fire Load Index (FLI) - This component is sensitive to man-caused risk and lightning activity level.  

Map 6 displays areas below 8,000 feet in elevation that are most conducive to the infestation of Cheatgrass.  
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Map 7 displays Sensitive watersheds.   Restrictions include limiting prescribed fires and FMU fires to less then 10 percent of any sensitive watershed.
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Map 8 displays areas of ancient bristlecone pine forest in GRBA.
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Map 9 displays areas in need of critical restoration efforts.  It will be used to guide future fire management actions. 
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Map 10 displays the GIS layer for Predicted Area of Intense wildfire in the Park.
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Map 11 displays the GIS layer for “Areas of Alpine, Bare Ground and Cliff Faces within GRBA.
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A.8. Fuel Models 

At GRBA, minimum initial attack standards are to be established via FIREPRO funding formulas.  These formulas are designed to provide suppression capabilities “in-Park” and within National Fire Danger Rating Systems (NFDRS) fuel models that characterize at least 70% of fire start.  NFDRS Fuel Models F, G, and H best represent this situation. 

NFDRS Fuel Model B
Mature, dense stands of brush 6 feet or more in height, this fuel model represents significant amounts of dead aerial fuel, and flammable foliage.  These fuels foster intense, fast-spreading fires.  At GRBA, this model will typically be used to calculate fire danger within mahogany stands with heavy understory, or when fire is carried as crown fire in mahogany by wind or up steep slopes.  Fire behavior will be closely correlated with a National Forest Fire Laboratory (NFFL) Model 4.  This model will be used sparingly at GRBA, and only to describe very localized conditions.  Fuel Model B comprises approximately 7,600 acres, or approximately 10% of the total Park area.  Potential fire behavior for this model is:

Normal year:  Moderate to high-intensity fires involving all fuel levels.


Extreme year:  Fast-spreading, high-intensity fires involving all fuel levels; stand replacing fire; possible long-range spotting and extreme fire behavior.

NFDRS Fuel Model F  

This fuel model represents open stands of pinyon-juniper.  The cover is slightly more open in this model than in other brush models and allows for the occurrence of some grasses and other herbaceous plants that do not contribute significantly to sustained fire spread.  Most of the pinyon-juniper and sagebrush communities at GRBA are typified by this condition.  Fire behavior is calculated using NFFL Model 6.  Anderson (1982) warns that whereas this model may represent pinyon-juniper shrub lands, rates of spread may be over predicted except at high winds (i.e., greater than 20 mi/hr).  Fuel Model F comprises approximately 12,000 acres, or approximately 16% of the total Park area.  Potential fire behavior for this model is:

Normal year:  Active burning with torching and isolated crown fire activity.


Extreme year:  Aggressive burning in all fuel levels, including wind driven independent crown fire; possible long range spotting; stand replacing fire.

NFDRS Fuel Model G
This model represents dense conifer stands where there is a heavy accumulation of litter and downed woody material.  Such stands are typically over mature.  Disease or wind throw may have caused heavy buildup of dead material on the forest floor.  The duff and litter are deep and much of the woody material is more than 3 inches in diameter.  At GRBA, this model represents mixed conifer forests with significant amounts of dead and down material.  Species represented will normally be a mixture of Engelmann spruce, white fir, and Douglas fir.  This model typically has a higher prevalence of Engelmann spruce than Model H.  Fire behavior is calculated using NFFL Model 10.  Fuel Model G comprises approximately 16,900 acres, or approximately 22% of the total Park area.  Potential fire behavior for this model is:


Normal year:  Fire creeping through surface fuels; isolated torching.


Extreme year:  Active burning of surface fuels contributing to torching and spotting; potential wind driven crown fire, resulting in short and long range spotting; possible stand replacing fire.

NFDRS Fuel Model H
Healthy stands of short-needled conifers with sparse undergrowth and a thin layer of ground fuels are represented by this model.  At GRBA, this model represents closed canopy mature pinyon-juniper stands with little understory and open stands of limber and bristlecone pines.  Fire behavior is calculated using NFFL Model 8.  Fuel Model H comprises approximately 13,300 acres, or approximately 17% of the total Park area.  Potential fire behavior for this model is:


Normal year:  Fire creeping through surface fuels.


Extreme year:  Surface fire with isolated torching in fuel concentrations.  Short range spotting.

NFDRS Fuel Model T
Sagebrush-grass types where the shrubs occupy at least one-third of the area typify this model.  The shrubs are not as tall as those of Model B.  At GRBA, this model represents sagebrush and cliffrose, which are not dense enough to shade out grass and other herbaceous plants.  Fire behavior is calculated using NFFL Model 6.  Fuel Model T comprises approximately 14,700 acres, or approximately 19% of the total Park area.  Potential fire behavior for this model is:


Normal year:  Active burning through brush and grass.


Extreme year:  Very active burning of brush and grasses, with more rapid combustion and rates of spread.

Other Fuel Modeling Considerations
A great variety of vegetation communities exist in GRBA; however, they are generally of small enough size that they are of minor importance.  When fire starts occur in such vegetation communities, the appropriate NFFL fuel model may be used for fire behavior calculations.  However, fire will normally carry into one of the described models above within a very short distance.  Examples of such vegetation communities are mountain meadows and small stands of ponderosa pine.
B.1. Training activities

Red cards will be mandatory for all personnel engaged in fire suppression, and until service-wide standards are promulgated for prescribed burning, the Park will utilize the NWCG "Prescribed Fire Qualifications Guide" for appropriate levels of experience and training. For fire monitoring, the Park will utilize the Western Region Fire Monitoring Handbook.

The wildland fire-training program is reviewed annually by the Chief Ranger to prioritize training opportunities, nominate individuals for courses, and develop the annual Park training schedule. Training information will be made available to all Park employees. Fire training, at various levels, will be available to all Park personnel. The Basic Firefighter (S-130) course will be offered to all interested personnel to qualify at the firefighter level. 

In addition, all red-carded personnel will receive instruction from the FMO in:

Purpose and objectives of the fire management program. 

Information regarding appropriate considerations and constraints to protect resource values during fire fighting operations. 

Identification of and impacts on cultural resources during fire fighting operations. 

The Fire Management Officer will provide training to Park Communications personnel in fire dispatch procedures. The Park supports the development of individual Type I and II overhead personnel from among qualified and experienced Park staff for assignment to interagency overhead teams at the local, regional, and national level. Current training requirements are outlined in the Wildland Fire Qualifications Subsystem Guide (PMS 310-1) which describes necessary training and qualifications to become qualified to perform the various fire management positions. Task books will be utilized to document trainee assignments.

At a minimum, annual fire training for those individuals trained and willing to participate in fire activities will be:

Annual Firefighter Refresher Training. 

Safety messages, Aviation SAFECOMS, SAFENET, Safety Alerts, etc.

Helicopter Refresher for those Red-carded with Helicopter Qualifications.

Engine Orientation, includes hose deployment, engine operations, inventories.

Fire Readiness drills 

Driving Training

Radio Procedures

CPR

All NPS employees considered for firefighting will meet the NWCG physical fitness test for their position. Those wildland firefighters whose primary duty is arduous duty (such as helitack, helishot, engine, prescribed fire, smokejumper crew) will be provided one hour per day for fitness training.   Participation in a fitness program will require a written agreement that outlines the objectives, expectations, types of exercise and frequency.  

B.2. Step-Up Plan

As fire danger increases, actions outlined in the following Step-up Plan will be taken to enhance fire detection and preparedness.   During Holiday periods during the declared fire season, and major events such as opening weekend of Deer Hunting season, the fire danger rating will be elevated one step.  The fire danger will also elevate one step during lightning activity levels that are likely to produce lightning fires.

 1. Staffing Class I

a. A capacity to provide a minimum of two fire fighters on normal tour of duty.

b. No additional staffing authorized.

c. No restrictions on project work, and response times should be within 2 hours. 

2. Staffing Class II

A capacity to provide a minimum of two fire fighters on normal tour of duty with coverage concentrated on Friday, Saturday and Sunday.  

A capacity to provide an Incident Commander Type V on normal tour of duty.

All Red Carded seasonal personnel will be issued fire gear and PPE.

No restrictions on project work, and a response time of 2 hours to fire cache.

3. Staffing Class III

A minimum of 3 fire fighters on staggered schedules to allow 7-days/week coverage.

An Incident Commander Type IV scheduled 5-days/week.

An Initial Attack assignment list, which assigns FIREPRO wildland fire personnel to specific wildland fire engines, will be distributed at the beginning of each pay period.

The Chief Ranger will review visitor use activities and recommendations given to the Superintendent.

The fire danger will be posted in the Visitor Center and on the fire danger sign in front of the Fire Station.

Predicted Lightning Activity Level (LAL) of 5 or 6, dry lightning forecasted or Red Flag Warning issued will raise the Staffing Class to IV. 

Project work restricted to locations within a 30-minute response time to fire cache.

4. Staffing Class IV

A minimum of 3 fire fighters on staggered schedules to allow 7-days/week coverage.

An Emergency Preparedness account will be activated to place a 3-person crew on a 7-day workweek and project work restricted to within 30 minutes of the fire cache.

The Park dispatcher may be filled on a 7-day workweek basis with a 0800 to sunset tour of duty 7 days/week.

The Chief Ranger will review visitor use activities and recommendations given to the Superintendent.

An Incident Commander Type III will be on duty daily.

Disseminate fire information to: Support Office, Park Staff, Visitor Center, and Park Visitors.

Aerial reconnaissance may be requested.

A Staffing Assessment will be implemented for recruiting additional red card firefighters if conditions warrant.

Lightning Activity Level of 5/6 and/or National Weather Service Fire Weather Watch/Red Flag Warning will raise Staffing Level to V.

A minimum of 2 fire monitors on normal tour of duty.

5. Staffing Class V

A minimum of 4 fire fighters scheduled daily with work restricted to within 30 minutes of the fire cache.

An Incident Commander Type III will be on duty daily. Park Fire Management Team members notified regarding fire danger. 

Cancel lieu days and leave for eligible FIREPRO Fire Staff. 

Disseminate fire information to:  Park Staff, Visitor Center, and Park Visitors.

Aerial reconnaissance may be requested. 

Staffing Assessment may be implemented for recruiting additional red carded firefighters

Campfires will be prohibited Park wide except in established fire grates in Upper and Lower Lehman Creek, Baker Creek and Wheeler Peak campgrounds and the Visitor Center Picnic Area.

A ban on smoking outside the buildings, vehicles and developed areas will be in effect.

The Superintendent may implement temporary area closures. 

A minimum of 2 fire monitors on normal tour of duty.

Backcountry patrols will be emphasized in higher visitor use areas. Open fires in backcountry areas will be restricted. Efforts will be made to coordinate restrictions and/or closures with NPS, U.S. Forest Service and the BLM.

Table 5 shows the correlation between Burning Index and Staffing Class Levels

	Burning Index
	Staffing Class

	0 - 10
	I

	11 - 20
	II

	21 - 39
	III

	40 - 46
	IV

	47 - 57
	V


B.3. Pre-suppression Preparedness

The FMO will annually complete a Readiness Checklist, a Pre-Season Risk Analysis, and a Pre-Attack Planning and report their status to the Chief Ranger and Superintendent. The Park dispatch Center will function as the initial fire information center until an expanded dispatch can be formed. Pre-attack preparedness is to organize and assign specific duties to Park staff. These duties and responsibilities are generally outlined in the FMP.  The following work is required annually to ensure the fire readiness of equipment and supplies.

During non-fire season periods (normally October  - June), preparedness action will be as follows:

October through December 

Prepare annual fire reports.

Attend post-season operations meetings at the Local and Regional levels.

Update Burning Index for fuel models.

January through May

Medical Exams for permanent and seasonal fire staff as outlined in RM-18 and RM-57.

Physical fitness testing for individuals participating in fire activities as outlined in RM-I8, and Interagency Standards for Fire and Aviation.

Issue Red Cards to Park personnel. 

Issue fire gear to red-carded personnel. 

Recruit and Hire seasonal fire staff.

Prepare Annual Operating Plan as outlined in RM-18.

Review Pre-Attack Plan.

Prepare Pre-Season Risk Assessment as outlined in RM-18.

Review Delegation of Authority.

Review Step-Up Plan.

Enter Resources at Risk into SACS.

Attend pre-season Operations meetings at Local, and Regional levels.

Records daily weather observations. 

Collect live fuel moisture samples.

During fire season periods (normally June through September), preparedness action will be as follows:

June

Conduct Annual Firefighter Refresher Training.

Inventory fire equipment and supplies.

Prepare for Fire Readiness review with crew, by conducting drills. 

July

Prepare and Submit Budget Proposal for subsequent Fiscal Year. 

June through September

1.   Maintain detection and initial attack capabilities.

2.   Conduct daily vehicle inspections.

3.   Conduct daily safety training.

4.   Complete daily crew report.

5.   Periodically conduct drills to update skills.

6.   Conduct inventory of fire station.

7.   Purchase necessary items for the safe management of the fire program. 

8.   Purchase fire replacement items.

9.   Winterize pumpers. 

10.  Collect live fuel moisture samples.

11.  Maintain cache with inventory to meet the needs of a normal fire season 

Pre-attack preparedness is to organize and assign specific duties to Park staff. These duties and responsibilities are generally outlined in the FMP.  

B.4. Public Safety
GRBA is committed to the implementation of its fire management program in a manner that ensures the safety of visitors and residents, and property in and adjacent to the Park. The Superintendent may close all or a portion of the Park to visitation if or when wildfire or fuel reduction project poses a threat to public safety.  The Park will inform visitors of all fire activity on a daily basis through normal communication channels. A fire activity report will be updated daily, or when significant change warrants, to inform Park personnel of potential threats. Areas of fire activity will be clearly signed at trailheads and along roadways. Personnel will inform visitors obtaining permits for backcountry use of the exact location of fire activity. Nearby residents adjacent to the Park will be notified if any fire poses a threat to burn outside the Park's boundaries.

The responsibility for the safety of wildland fire personnel rests with the Chief Ranger, FMO and the Incident Commander assigned to the incident.  Responsibilities include keeping the public a safe distance away from the fire and ensuring those individuals assigned to the incident have the proper training and are utilizing the appropriate personal protective equipment.  

In the event that a wildfire incident has been determined to be an immediate threat to public safety, Park visitors, employees, Park residents and adjacent landowners, including Interagency Cooperators, will be notified immediately and given precautions to take to ensure their safety.   Law Enforcement and the Park’s Public Information Officer will have the responsibility for this notification process. 

C.  Wildland Fire Suppression

All personnel will report any detected fires to the Park dispatch, giving the location based on the Uniform Map Grid System, legal land description, geographic description or other best method.  FMO will convert to township/range/section or latitude/longitude for reporting.  Visitor fire reports will be reported to the dispatch and confirmed by NPS personnel.  The BLM and U.S. Forest Service over flights may observe sections of the Park during periods of high fire danger. Detection of fires within the Park are relayed from the observing agency dispatcher to the Park dispatcher and relayed to the FMO and the Park Chief Ranger.

C.1. Fire Reporting

Fires are reported to the Park dispatch and relayed to the FMO.  Initial reporting information should include: person reporting the fire, location of fire, best access, landowner, estimated size, descriptive rate of spread, winds, and values threatened and resources at risk. 

C.2. Wildland Fire Implementation Plan Process

Once a fire is reported, the Park Fire Management Team and support staff will meet immediately to initiate development Wildland Fire Implementation Plan.  This will consist of the following individuals:

The Park’s Fire Management Team will consist of:

1. Superintendent 

2. Chief Ranger  

3. Chief of Resource Management

4. Chief of Maintenance

5. Fire Management Officer

The Park’s Fire Advisory Resource Team will consist of:

1. Park GIS Specialist

2. Natural Resource Program Manager – Resource Advisor

3. Park Ecologist – Resource Advisor

4. Cultural Resource Program Manager – Resource Advisor

A command Center will be established in an appropriate location.  All necessary GIS maps to facilitate the development of the will be printed and stored in the Resource Management Office to facilitate the development of the Wildland Fire Implementation Plan.  These resources will be made available for the planning process.

The Plan below outlines the steps followed to determine the threat from wildland fires and how to initiate the analysis process to determine whether the fire is a candidate for wildland fire use or full suppression.

WFIP - Stage I: Initial Fire Assessment

This is the preliminary stage of the WFIP and establishes documentation groundwork for further stages. It is both an information gathering stage and decision-making stage. This information provides location, fire cause, administrative information, fuel conditions, weather, and fire behavior. It consists of the Wildland Wildland Fire Situation Analysis (see Appendix 2), Initial GO/NO-GO Decision Criteria Checklist, and Recommended Response Action. It aids Agency Administrators in making the initial decision to manage a fire for resource benefits or to suppress by providing location of fire, cause of fire (human or natural caused), and validation of fire use decision (GO/NO-GO decision).  The Wildland Fire Situation Analysis should be conducted immediately after the report of an ignition.  

The Initial GO/NO-GO Decision Criteria Checklist, and Recommended Response Action should be conducted a minimum of 2 hours after report of the ignition. The Decision Criteria Checklist provides the standard evaluation criteria to determine if the current wildland fire meets criteria to be managed for WFU. These criteria assess threats from the fire, potential effects of the fire, risk from the fire, effects of other fire activity on management capability, and allow the Agency Administrator to evaluate other, possibly unforeseen or unanticipated, issues. Once the Decision Criteria Checklist is complete, managers can determine whether to initiate actions to manage the fire for resource benefits or to initiate a suppression response.  

C.3. Initial Attack

Initial attack on new wildfires is the responsibility of the FMO, under the direction of the Chief Ranger. The response to new lightning fires depends on the location of the fire and initial WFIP. All wildland fires controlled by suppression forces undergo initial attack. The number and type of resources responding to initial attack varies depending upon fire danger, fuel type, values at risk and other factors. Nationwide about 95 percent of all wildland fires never exceed the initial attack level of complexity (Type IV) (NWCG Handbook 3 1989).

All fires for which suppression actions have been determined will receive an immediate and aggressive initial attack response. The Fire Management Officer (FMO) will assign a qualified Incident Commander and determine the appropriate suppression strategy. The FMO will keep the Chief Ranger informed and updated on the fire situation. The goal in all initial actions is to limit damage to values at risk, while minimizing the area burned and preventing escape of the fire.  The FMO will be responsible for all actions taken on a fire. The IC will inform the FMO of the fire situation as soon as possible after arrival on scene. If fire behavior and complexity continues to increase, an IC with higher qualifications may replace the IC. The FMO is responsible for obtaining a replacement IC if needed. If the fire threatens to exceed all initial attack capabilities, the Chief Ranger will be notified. At that point, the fire will have moved into the extended attack stage and the FMO will immediately coordinate with the BLM in Ely, Nevada for assistance.
C.4. Extended Attack

Extended attack occurs when the fire has not been controlled by initial attack. The extended attack continues until either the transition to a higher level incident management team is completed or the fire has been contained or controlled. When a fire escapes initial attack, an Wildland Wildland Fire Situation Analysis (WFSA) will be completed by the FMO.  Current and predicted fire activity will be determined, management alternatives for suppression actions offered, the effects of suppression efforts analyzed, and specific direction to the Incident Commander provided.  The Fire Complexity Assessment checklist will be completed when a fire escapes initial attack and necessary resources will be documented on a Resource Order Form (NFES-1470).

If an Incident Management Team is assigned, the Superintendent, Natural Resource Program Manager, Chief Ranger and current IC will brief the team.  A written delegation of authority will be given to the team. The delegation of authority will provide the IC with the Superintendent’s guidelines necessary to implement the Delegation of Authority.  When the team has accomplished its assigned tasks, the fire will be transferred back to the Park.  The departing team to assure an orderly transition of command will conduct a debriefing. The Superintendent will conduct a closeout session with the Incident Management Team. 
C.5. Aircraft Operations

All aircraft operations in GRBA will be consistent with OAS Aviation Policy Departmental Manual.   Pilots and aircraft used in fire management operations at GRBA must be Office of Aircraft Services (OAS) approved.   The Chief Ranger or his delegate will check for credentials immediately upon arrival or after the rotor stops spinning.  Aircraft orders will be placed at the request of the FMO by Park dispatch through the BLM Office in Ely, Nevada.

. 

When using aircraft, managers need to minimize the disturbance caused by over flights during an incident. Noise disturbance and aerial delivery of retardant are the two primary impacts of fixed wing aircraft. When helicopters are used impacts expand due to increased flight frequency and landings.  The short term and long term impacts of aerial delivery of people and supplies must be weighed against alternative delivery methods.

The Superintendent will approve the use of aircraft, including helicopters. The Chief Ranger will confer with the Chief of Resource for recommendations on aircraft and retardant use requests.  Clearing for helispots will require approval from the Superintendent and held to a minimum. 

Helispot Guidelines:

1. Use long line remote hook in lieu of constructed helispots for delivery or retrieval of supplies and gear.

2. Use natural openings for helispots as far as practical.

3. Prior to first use, insure helispot landing areas are free of noxious weeds so that they are not inadvertently spread through the deployment of cargo nets and other external loads. 

4. If a high natural/cultural resource impact is anticipated from proposed helispots, consider other sites that would result in less impact and still meet suppression objectives. 

5. The Resource Advisor assigned to the incident will give specific instructions for proper construction of a helispot prior to the commencement of any groundwork. 

6. Cut trees and snags as close to the ground as possible. Follow-up flush cutting of stumps may be necessary. 

7. Limb what is only necessary to achieve safe operating space in the landing pad area.

C.6.  Minimum Impact Fire Suppression

All Fire management activities will attempt to minimize impacts to natural and cultural resources. Minimum Impact Suppression Tactics (MIST) will be used. Suppression methods and equipment selected must be based upon having minimal impact to Park resources while meeting suppression objectives. Minimum Impact Suppression Tactics (MIST) include, but are not limited to:

1. Chain saws, helicopters, air tankers, or pumps will be used when essential to meet suppression objectives, but with due consideration to impacts. 

2. If helicopters are used, existing openings will be used as landing sites when available and will not occur in sensitive sites identified by the Resource Advisor. 

3. Motor vehicle and heavy equipment use is limited to existing roads. 

4. Water drops are preferred over fire retardant. 

5. Fire lines will be located to take advantage of natural barriers, rock outcroppings, trails, streams, etc. 

6. Fire lines will be no wider than necessary to stop the spread of the fire. When fire lines approach road corridors available for visitor vehicle travel, they will be curved so as not to present a straight line away from the road. 

7. Burning snags will be felled only when they are a definite threat to fall across the fire line or to the safety of firefighters. They will be allowed to burn down naturally if possible. 

8. Low stump heights will be used on any trees removed in the suppression effort. 

9. Minimize bucking of windfall in building fire line. Where bucking is done, saw cuts will be aligned away from trails or other travel corridors. 

10. Limbing of branch along the fire line will be done only as necessary for suppression efforts or firefighter safety. 

11. Carefully evaluate possible damage from retardant drops to all cultural and natural resources before authorizing their use. 

12. Facilities (fire camps and helispots) will be located outside of the Park’s backcountry whenever possible. 

13. Use existing campsites whenever possible.

14. Avoid all sensitive areas as identified by the Resource Advisor. 

15. Establish several small camps rather than one large one.

16. Camps and toilet facilities will be a minimum of 200 feet away from water sources. 

17. Everything brought in will be packed out. 

C.7. Heavy Equipment Operations

Heavy equipment will not be used except where life and property are clearly threatened. Heavy equipment use will only be used to widen existing dirt or paved roads for use as control lines.  The Resource Advisor and Cultural Resource Program Manager must be present and consulted whenever heavy equipment use is contemplated. The Superintendent must approve heavy equipment use.  Heavy equipment shall not be used within 100 feet of stream channels except in a dire emergency. 

C.8. Rehabilitation Standards

1. Deep and/or wide control lines will be backfilled and scarified. 

2. Water bars will be installed and drain dips constructed to minimize erosion. 

3. Stumps will be flush cut and covered with soil. 

4. Position felled/bucked material so as to be less noticeable to visitors and camouflage where possible. 

5. All flagging, equipment and litter will be removed. 

6. Camping areas and helispots will be restored using native materials. 

For every fire, the incident commander, in consultation with the FMO and a Resource Advisor, will address the need for a rehabilitation plan. Generally, staff will not be released until rehabilitation has been accomplished. Further guidance may be found in NPS-18 (Section III, Chapter 8).

C.9. Reports

Fire Reports - Preparation of Individual Fire Reports (TF-1202) is the responsibility of the Incident Commander or FMO. Reports will be submitted within 10 days of the fire being declared out. The reports will be numbered consecutively throughout the calendar year.  The FMO will enter the reports in the NPS Wildland Fire Management Computer System and retain the original copy. Each report will include a brief narrative stating cause and action taken.

C.10. Fire Investigation

Prompt and efficient investigation of all suspicious fires will be carried out. Fire personnel will protect the point of origin and record any pertinent information to determine fire cause. The FMO will promptly notify the Chief Ranger of all fires of suspicious origin.

D. Fire Critiques and Annual Plan Review  
All wildland fires and fire related incidents will be reviewed.  Reviews will be conducted to assess the progress of on-going fires and to determine the effectiveness of decisions, to correct actions taken and recommend corrective actions, to identify new or improved procedures, techniques or tactics, to improve Park, regional or national fire management programs and to determine cost effectiveness.

D.1. Fire Reviews

Hotline Reviews

The purpose of the “Hotline Review” is to examine the progress of an ongoing fire of 
any size.  This provides confirmation of the decisions, which are made daily in the 
Wildland Wildland Fire Situation Analysis, and to determine what corrective actions are 
necessary.  The Fire Management Officer may conduct this review.

D.2. Incident Management Team Closeout and Review

The Park Superintendent will conduct a closeout review with the Incident Management Team prior to their departure from the incident.  This review ensures a smooth transition of the incident back to the Park and to determine the status of fire business.

The Park Superintendent, Regional Director, or Associate Director, Park Operations and Education have the authority to convene fire reviews.   The Park Superintendent is responsible for calling for a review in a timely manner and implements corrective actions. The Regional Director is responsible for ensuring reviews are conducted and completed timely and that corrective actions are implemented.   The Park Superintendent may request assistance from Park, Regional, National and Interagency personnel. 

Those fire incidents, which result in serious injuries, human entrapments, incidents with potential or fatalities will be investigated and reviewed. 

D.3.  Park Level Review

The purpose of this review is to provide the Park Superintendent with information for corrective actions within the fire management program.  The Superintendent or their designated representative will conduct this review.  Copies of this review will be sent to the Regional Fire Management Officer.  The Regional FMO may forward a copy to the National Management Program Center if necessary.

D.4.  Annual Fire Management Plan Review
The FMO and Park’s Fire Management Team will review the FMP annually. The review will be documented.  Any additions, deletions, or changes will be submitted to the Superintendent for approval.  Necessary updates or changes will be accomplished prior to the next fire season.

D.5.  Operations Evaluations

The Operations Evaluations will be conducted to ensure compliance with established Service Standards.

D.6.  Fire Readiness Reviews

The purpose of this review to determine whether the Park’s Fire Management Program is in need of corrective actions.  The chief Ranger will be responsible for scheduling these reviews throughout the year.

E. Communication and Coordination 
The Fire Management Officer and Chief Ranger are responsible for communication and consultation with cooperators, regarding operational fire management activities. The objective is to promote efficient and mutually beneficial operations.
F.  Education, Risk Assessment and & Assistance
 

F.1. Community Education

A member of the fire staff will participate in the Eastern Nevada Fire Prevention Association meetings and activities to promote fire prevention and fire education.  The Parks Education Specialist may be requested to assist the fire management program with providing Fire Education programs to schools in the local area. 

F.2. Community Risk Assessment

The Park will assist local cooperators with community risk assessments, at their request. 

F.3. Community Assistance

Assistance from the local volunteer fire department is occasionally necessary to respond to wildland fires for the protection of federal lands.  In 2001, Appropriations for the Department of Interior and other agencies allowed the agencies to provide Rural Assistance Funding for Volunteer Fire Departments who have an existing Cooperative Fire Agreement with an Interior Agency; the Rural Fire Department serves a community with a population of 10,000 or less and is situated in a wildland urban interface; the Rural Fire Department shares a minimum of 10% of total proposed costs, as in-kind services, and the maximum award cannot exceed $20,000.  The Fire Management Officer will meet with the local Volunteer Department Chief annually to determine if Rural Fire Assistance funding is needed.  If so, the FMO will request Rural Assistance Funding.   
G. Wildfire Prevention Program 

This program includes actions that will be taken by Park staff upon the issuance of a high fire danger rating. 

The Fire Prevention Plan includes: 1) Information disseminated to visitors via bulletin boards and personal contacts; 2) Increased patrols during high fire danger; and 3) Restriction of visitor activities, such as banning/restricting front country and backcountry fires during high or extreme fire danger.

Activities will include:

The posting of signs and notices on Park bulletin boards, and at visitor centers, developed campsites trailheads and day use sites.

Fire educational messages will be included in Park publications, interpretive talks, on the Park website, and a site bulletin describing wildland fire management program.

Wood fires will be restricted to metal fire grills at developed campsites and day use sites and will be banned in all other front country and backcountry locations.

The Chief Ranger will clear encroaching vegetation and overhanging branches around each fire grill annually. 

Patrols by Park rangers will enforce compliance with restrictions of campfires in developed sites and with any open burning restrictions that may be in effect due to high fire danger.

The Park’s Chief Park Ranger will mitigate any hazards identified during annual fire/safety building inspections.

The Park’s Education Specialist or fire staff will provide the local schools with a fire program annually. 

Those procedures outlined in the Step-Up plan will be implemented when fire danger is high to extreme on a sustained basis.
H. Public Information and Education 
H.1.  Public information activities and capabilities

In support of the fire management program the Interpretation and Protection staffs will be responsible for informing Park visitors of fire incidents, fire danger rating, fire restrictions, and Park closures.  It is important that the Park work with local Interagency Cooperator’s in producing prevention/education programs that will compliment each agency, as well as participate as a member of the Eastern Nevada Fire Prevention Association.     

H.2.  Step-up public information activities and capabilities

During instances where fire danger warrants, Step-Up activities will be initiated according to the Step-Up Plan.  In situations where large fire incidents are likely to impact Park visitors, Park residents, adjacent landowners and Interagency Cooperators, a Park Public Information Officer will be assigned.  Their responsibilities will include notification of fire danger, restrictions, closures and hazards through the media and website.  In all circumstances the Park Superintendent will act as the primary spokesperson for all interviews involving the media.   Media access to the fireline will be limited only when all safety precautions are met and at the discretion of the Incident Commander and Park Superintendent.  

I.  Wildland Fire Use

WFU is the management of naturally ignited fires to achieve resource benefits, where fire is a major component of the ecosystem. Allowing fire to play its natural role can enhance natural resource values.  For centuries, lightning caused fires have created vegetative diversity, such as a mixture of wildlife habitats, while eliminating heavy fuel accumulation. WFU use will be managed to burn in a natural way to provide benefits to the resources until rainfall or snowstorms put it out.  The objective of the WFU program is to allow fire to re-establish fire as a natural ecosystem component. 

I.1. Wildland Fire Implementation Plan for WFU Determination

The purpose of this section is to set forth procedures to make informed decisions concerning the designation of natural fires as WFU fires. The plan calls for thorough documentation of this analytical process and for early detection of any reasons for reclassification of the fire to wildfire status.  Once a natural ignition occurs a WFIP will be developed by the Fire Management Team and the Fire Advisory Resource Team.

The WFIP is a progressively developed assessment and operational management plan that documents the analysis and selection of strategies and describes the appropriate management response for a wildland fire. A full WFIP consists of three stages. Different levels of completion may occur for differing management strategies (i.e., fires managed for resource benefits will have two - three stages of the WFIP completed while some fires that receive a suppression response may only have a portion of Stage I completed).  It consists, as described in more detail above, of the Fire Situation, Initial GO/NO-GO Decision Criteria Checklist, and Recommended Response Action. It aids Agency Administrators in making the initial decision to manage a fire for resource benefits or to suppress by providing location of fire, cause of fire (human or natural caused), and validation of fire use decision (GO/NO-GO decision).  The Wildland Fire Situation Analysis should be conducted immediately after the report of an ignition.  Once the Decision Criteria Checklist is complete, managers can determine whether to initiate actions to manage the fire for resource benefits or to initiate a suppression response.
a. WFIP - Stage I: Initial Fire Assessment 

This is the preliminary stage of the WFIP and establishes documentation groundwork for further stages. It is both an information gathering stage and decision-making stage. This information provides location, fire cause, administrative information, fuel conditions, weather, and fire behavior. It consists of the Fire Situation, Initial GO/NO-GO Decision Criteria Checklist, and Recommended Response Action. It aids Agency Administrators in making the initial decision to manage a fire for resource benefits or to suppress by providing location of fire, cause of fire (human or natural caused), and validation of fire use decision (GO/NO-GO decision).  The Wildland Fire Situation Analysis should be conducted immediately after the report of an ignition.  

The Initial GO/NO-GO Decision Criteria Checklist, and Recommended Response Action should be conducted a minimum of 2 hours after report of the ignition. The Decision Criteria Checklist provides the standard evaluation criteria to determine if the current wildland fire meets criteria to be managed for WFU. These criteria assess threats from the fire, potential effects of the fire, risk from the fire, effects of other fire activity on management capability, and allow the Agency Administrator to evaluate other, possibly unforeseen or unanticipated issues. Once the Decision Criteria Checklist is complete, managers can determine whether to initiate actions to manage the fire for resource benefits or to initiate a suppression response.  

b. Wildland FMP - Stage II: Short-Term Implementation Actions 

This stage will provide managers and staff with information to initiate and continue management of the wildland fire for resource benefits. It includes validation of short-term implementation actions as a decision. This stage will provide predictions of where the fire may go, how intense it may burn, how fast it may spread, what the necessary short-term management actions are, what the full complexity is, and if long-term management actions need to be addressed immediately.

Components of the WFIP Stage II and output products are:

Fire Behavior Predictions and Risk Assessments are Short-term fire behavior predictions are vital to initial implementation actions because they provide:

1. Estimates of fire size and shape at a given time. 

2. Models of management alternatives. 

3. Determination of resource needs, production rates, and requirements. 

4. Placement of resources. 

5. Estimates of behavior under differential weather patterns. 

6. Estimates of ignition patterns, including spotting. 

7. Modeling for contingency action planning. 

8. Developing prescriptions through historical weather records. 

9. Verifying prediction outputs.

The Short-Term Implementation Actions section describes what the initial or immediate implementation actions will be. These actions can vary significantly, depending upon specific circumstances of the particular fire. In cases where the fire may be fuel-limited, surrounded by sparse fuels or natural barriers with only limited spread potential, monitoring may be specified as the necessary implementation actions. In other cases, monitoring plus some form of limited mitigation actions may be necessary. In still other cases, fuel types in which the fire is burning may require immediate actions to delay, check, or direct the spread of fire.

A Wildland and Prescribed Fire Complexity Analysis will have developed to aid in evaluating the overall complexity of specific fires. This analysis incorporates an assigned numeric complexity value for specific complexity elements that are weighted in their contribution to overall complexity. The weighted value is multiplied times the numeric value to provide a total element rating. Then all total values are added to generate the summed complexity numeric value. Breakpoint values are provided for low, moderate, and high complexity. 

Complexity elements that have been established include:

1. Safety. 

2. Threats to boundaries. 

3. Fuels and fire behavior. 

4. Objectives. 

5. Management organization. 

6. Improvements to be protected. 

7. Natural, cultural, and social values to be protected. 

8. Air quality values to be protected.

9. Logistics. 

10. Political concerns. 

11. Tactical concerns. 

12. Interagency coordination. 

c. Wildland Fire Implementation Plan - Stage III: Long-Term Assessment

This assessment provides the Agency Administrator with an aid to determine if the Stage III, Long-Term Assessment and Implementation Actions need to be developed, documented, and implemented immediately, or if the fire can be managed through the established short-term implementation actions until indicated otherwise by the Periodic Fire Assessment. For many wildland fires, fuel continuity and spread potential will be low. In other situations, environmental conditions will preclude active burning and spread. For instances such as these, immediate completion of Stage III of the WFIP will not need to occur until specific thresholds are reached. These thresholds are assessed subjectively on a chart or through the continued assessment provided by the Periodic Fire Assessment. 

To complete the assessment, local staff will evaluate the criteria and determine if the fire warrants completion of the long-term implementation actions (Stage III) at this time or if Stage II implementation directions are adequate (if Stage II actions continue, the Periodic Fire Assessment will determine if and when Stage III will be prepared). 

This supplements the FMP by providing the full long-term implementation actions necessary to manage the wildland fire to accomplish identified objectives. This stage will provide a definition of the ultimate acceptable geographic size of the fire (represented by the Maximum Manageable Area (MMA). It will consider long-term fire behavior predictions and long-term risk assessment. It will assess the likelihood of the fire reaching the MMA perimeter, and will document those operational management actions necessary to manage long duration fires that will need mitigating measures to strengthen and defend the MMA.

This stage details operational activities and documents the planning completed to ensure adequate mitigation actions have been developed. These actions will provide the best protection against fire activity exceeding acceptable limits. Mitigation actions are 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 and specific fire applications. Their purpose is to construct fire lines, 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 limited suppression actions to limit fire spread and behavior. Completion of this stage is determined (triggered) by either the Stage III Need Assessment or through the Periodic Fire Assessment.

All wildland fires being managed under appropriate management response strategies requiring WFIP Stage I, II, and III (meaning those fires where the WFIP planning has progressed to Stage III) will have a defined MMA. This is to ensure that there is a clear and common understanding of the authorized size and location of the fire among Agency Administrators and cooperators.

The maximum manageable area delineates the ultimate acceptable size for a given wildland fire managed for resource benefits. It provides for closely directed fire management application in a specific area defined by resource objectives, fire and weather prescription elements, social needs, political considerations, and management capability. 

e.  Periodic Fire Assessment 

This step provides a process to evaluate the continued capability of the local unit to manage the fire for resource benefits, and to determine if the fire is escalating in complexity and operational needs. If the assessment shows inadequate capability to continue to manage the fire, an indication is given to proceed to develop a WFSA. If complexity and operational needs are escalating, the assessment indicates the need to fully define a MMA, develop long-term fire behavior predictions, conduct long-term risk assessment procedures, and define detailed long-term implementation actions (WFIP - Stage III). This assessment is completed as frequently as specified by the Superintendent.

Wildland Fire Use fires that exceed, or are predicted to exceed, prescription criteria will be declared wildfires and will be swiftly and effectively suppressed. Once a fire is declared a wildfire, it will never be reclassified as a WFU fire.

I.2.  WFU Fire Reporting

A fire monitoring observation record form will be updated daily and will serve to update and revise the Wildland Fire Situation Analysis (FSA). This report will become part of the final fire documentation package.

I.3.  Fire Effects Monitoring
Fire effects monitoring plots have been established consistent with the NPS Fire Monitoring Handbook and Appendix 7, Fire Monitoring Handbook.  An updated vegetative fuels map is being prepared.

I.4. Wildland Fire Situation Analysis
A Wildland Fire Situation Analysis (WFSA) will be completed within 24 hours after a fire is detected and formally updated each day. Due to staffing shortages and the unpredictability of resource requests, no more than two WFU fires will be allowed to burn at GRBA at one time.   TheWFSA for these fires will be revalidated daily with all pertinent information updated as necessary. The FMO and Chief Ranger will be responsible for validation and the Park’s Fire Management Team will review and sign the updated FSA. The FMO, Chief Ranger, and the Chief of Resources Management will be responsible for the preparation of an WFSA if a WFU fire exceeds prescription and is declared a wildfire. 

J.  Prescribed Fire

Prescribed Fires involve the use of fire as a tool to achieve resource and protection management objectives. Prescribed fire may also be used for debris removal purposes in conjunction with mechanical fuel reduction projects. The Park may utilize an interagency team approach for complex burns carried out on the boundaries or close to developed areas or during burns of large acreage.

J.1. Prescribed Burn Plan
The FMO will prepare the annual prescribed fire program with assistance from Resource Management. The Chief Ranger will review the program and obtain concurrence from the Chief of Resource Management. The proposed program will be submitted to the Superintendent for approval.  A field reconnaissance of the proposed location will be scheduled with members of the Fire Management Team and Fire Advisory Resource Team to discuss objectives, special concerns, identify data gaps, clearance needs, and assign the gathering of all necessary information to write the burn plan. After completing, the FMO will write a prescribed fire plan. The Chief Ranger will review the plan, obtain concurrence from the Chief of Resource Management and submit the plan to appropriate Regional Office Fire staff for review.  Upon Regional review, the Burn Plan will be submitted to the Superintendent for approval.  See appendix 2 for example format for burn plan.  See Appendix 7 for prescribed fire monitoring protocols.

Prescribed Fire implementation will include: 

1. Burn plans prepared by a qualified Prescribed Fire Burn Boss in coordination with Resource Management personnel to set over all objectives for the project

2. Draft burn plans reviewed by the Chief of Resource Management to assure objectives are met.

3. Burn plans reviewed by a Regional Prescribed Fire Manager to verify the proposal in regard to fire behavior, fuel conditions, and safety. 

4. Burn plans approved and signed by the Park Superintendent.

5. A qualified Prescribed Fire IC and support personnel to ensure success will conduct management-ignited burns. 

6. Adequate holding crew personnel on hand to monitor the fire, chase hot spots, mop-up, and serve as initial attack in case of escape.

J.2. Prescribed Fire Units

This tool will be used to maintain fire dependent ecosystems and restore those outside their natural balance. Prescribed fires burns may be used to create fuel breaks (mosaic patterns) around structures and in boundary areas to reduce the threat of unwanted fires. They may also be used to achieve cultural management objectives as identified by the cultural resource management specialist.  Exactly how each unit is ignited depends on weather, the lay of the land, and the intensity of the fire needed to meet the goal of the burn.  All ignition types will be considered.  
J.3. Prescribed Fire Operations
The Fire Management Officer will designate a qualified Prescribed Fire Burn Boss to conduct each burn. The Burn Boss will fill all required positions with qualified personnel including Holding Boss, and Ignition Boss. 

A weather station, if available, will be set up on the burn unit and equipped with a hygrothermograph, 10 hour fuel moisture sticks, and precipitation gauge. Weather data will be gathered a minimum of 30 days prior to conducting the burn so accurate calculations of the 100 and 1000 hour time lag fuel moisture, energy release component, ignition component, spread component, and burning index can be obtained. Fuel moisture samples of 10, 100, and 1000 hour down and dead fuels will be weighed, oven dried and percent moisture contents calculated. Samples of live plants will also be collected, oven dried and weighed to calculate live fuel moisture. Weather and fuel moisture conditions must be monitored closely to determine when the prescription criteria are met.

When all prescription criteria are within acceptable ranges, the Burn Boss will select an ignition date based on current and predicted weather forecasts. All personnel and equipment will be assembled one day prior to the planned ignition date. The Burn Boss will give a thorough briefing and placement of personnel will be made. A spot weather forecast will be obtained on the day of ignition and all prescription elements will be rechecked to ensure they are within approved ranges. If all elements are met, a test fire will be ignited to determine on-site fire behavior as affected by current weather. If results are not satisfactory, the test fire will be suppressed and the burn rescheduled. If conditions are satisfactory the burn will continue. 

If the prescribed burn exceeds prescription parameters, swift and effective suppression efforts will commence. The Superintendent, Chief Ranger and FMO will be notified immediately of any control actions on a prescribed burn. The Park’s Fire Management Team will meet and develop a WFIP and WFSA and additional resources ordered as determined. If the fire continues to burn out of control, a management overhead team may be requested to assume command of the fire.
J.4.  Documentation and Reporting

All management-ignited burn documents will be completed as outlined by the Burn Boss. All records will be archived and stored for future use and reference.  The FMO in cooperation with the Burn Boss will prepare a final report on the burn for the Superintendent. Information will include a narrative of the burn operation, a determination as to whether or not the objectives were met, weather and fire behavior data, a map of the burn area, photographs of the burn, number of hours worked, and final cost of the burn.

J.5. Debris Disposal

To eliminate debris produced by mechanical fuel reduction projects and maintenance activities, prescribed fire in the form of pile burning will be used.  Debris burning complexity will be reviewed by the FMO and the appropriate planning will be completed.  Qualified fire personnel will implement debris-burning projects. A formal ignition plan will be completed if review by the FMO indicates greater complexity and risk.  Debris burning will not be reported through the DI-1202 process unless the burn escapes management capability. 

K.  Non-Fire Fuel Applications
In cases where prescribed fire cannot be used due to risks to life, property and resources, mechanical clearing of fuels will be conducted.  Mechanical Fuel reduction projects will be used to protect infrastructure in the Infrastructure FMU, reduce hazard fuels in the WUI FMU and to restore ecosystems that are well beyond the range of natural variability in the Fire Regime Condition Class 3 FMU. It can also be used to prepare sites for future reintroduction of fire where fuels are so dense that significant ecological damage would occur through the use of prescribed fire. Mechanical treatments will involve construction of fuel breaks for reduction of the vegetation through the use of hand tools and chainsaws only.  A small Bobcat will be used to assist in removing fuels and the chipping of slash.

K.1.  Annual Activities for Mechanical Fuels Program

Annual activities to prepare for the mechanical fuels treatment program would include the following:

1. Check to make sure all of the compliance, baseline data collection, prescription development and tree marking have been completed prior to implementation of projects.
2. Prepare interpretive information concerning the necessity of implementing a fuels reduction/resource project.
3. Finalize needed staffing requirements and secure for the project.
4. Schedule projects to eliminate any impacts for species of concern. 

5. Implement project.

6. Conduct implementation monitoring.

7. Critiques of the mechanical fuels treatment project to assess the need for follow-up actions. 
8. Prepare a final report on the non-fire application project.  Information will include a narrative of the project operation, a determination of whether objectives were met, weather data, map of the project area, photographs of the project, number of work hours, and final cost of the project.

Develop 5-year action plan for Mechanical fuels reduction program

1. By 2006, complete a 5-year action plan for mechanical fuels reduction projects.  In many cases the projects listed will be done in stages, with the first stage being baseline inventory and prescription development, mechanical fuels reduction on the site, the second stage will include debris clean up and nonnative plant prevention measures.  The third and final stage will be implementation, effectiveness and validation monitoring.
K.2.  Mechanical Fuels Reduction Prescriptions

Mechanical treatment would consist of selective removal of designated trees from a stand.  Thinning prescriptions will be developed that meet the objectives for the FMU and emulate natural conditions for the site. 

a.  Infrastructure FMU Mechanical Treatment Prescription

This will involve a thinning treatment that thins the canopy, removes ladder fuels, and reduce fuel loads for up to 1/8 mile from the center of the infrastructure. An uneven-aged silvicultural prescription utilizing a group-selection cutting method will be implemented.  The uneven-aged silvicultural system involves the manipulation of the stand to simultaneously maintain high forest canopy of a diversity of desirable species, remove interlocking crowns, stimulate regeneration of a diversity of both over-story and under-story species and the orderly growth and development of trees through a range of age classes.  Ladder fuels will be largely removed by cutting understory trees and high fire-risk trees. The prescriptions cleanup will involve removal of 100 percent of the large biomass and the chipping and/or pile burning of smaller materials
b.  WUI FMU Mechanical Treatment Prescription

The fuels reduction efforts will be implemented as two distinct treatments. The intensive zone will involve a heavy thinning for the first 1/8 mile from houses or private lands on the Park boundary. The extensive zone will involve a more conservative treatment for up to 3/8 mile from the intensive zone.  The goal of the intensive zone treatment is to reduce the intensity of an approaching wildfire, preferably reducing it to a surface fire. Thinning the canopy, removing ladder fuels, and reducing the fuel load accomplish this. This area can serve as a "defensible space", a fuel break, and a potential fire line. The prescriptions will leave 75 trees or more per acre and include cleanup of 100% of the slash through chipping and/or pile burning.  The goal of the extensive zone treatment is to reduce the ability of the forest to sustain or initiate a crown fire. Groups of trees will be left intact in the extensive zone, with interlocking crowns within the groups, but continuous canopy is thinned to separate tree groups. Ladder fuels will be largely removed by cutting understory trees and high fire-risk trees.    

c.  Ecological Restoration Projects

Prescriptions will be developed that restore the site to conditions similar to that found under a natural fire regime.  Baseline inventory data will be completed for each proposed project and be used to prepare a prescription that will bring the community back to within a range of natural variation.  Desired future plant community conditions will be based upon the NRCS Range site guides specifically prepared for the Park in 1987.  Baseline data will also serve to conduct effectiveness and validation monitoring.  The following process will be implemented for prescription development and baseline data collection:  

Methods: Permanent inventory stations and one control will be established in areas proposed for ecological restoration. Number of stations will be based on project objectives.  Control stations will assist in validation monitoring. Treatment sites will be selected upon habitats lost or degraded within areas of similar soils, vegetation, potential natural community type, topography and climate.
Vegetation: At each station, 3 permanent 100 meter line-intercept transects will be installed. Plant species cover will be recorded for each vegetative layer to the nearest centimeter along the transect length. At each 10th meter point, 1- 0.96 meter density plot will be read that documents the individual number of each species occurring within the plot. A 3x3 meter photo plot will be installed at the 1 meter point for each transect. Access databases will be developed. Species composition will be calculated. To calculate composition the percent cover value for a species is divided by the total percent cover of the entire population.
A prescription will be developed that achieves the objective of bringing the communities back to within a range of natural variability. Once again, the range of natural variability will be base upon the ranges given in the NRCS Range Site guides for plant community composition of potential natural vegetation.   Implementation monitoring will be used to assess success or determine if follow actions are warranted. This data will also severe for future effectiveness and validation monitoring.
K.3.  Effectiveness and Validation Monitoring.
To insure effectiveness of proposed ecological restoration actions to incude both prescribed fire and mechanical treatments, one must look at several trophic levels since vegetation is only one of the concerns with lost or altered plant community types.  Small mammals, reptiles and birds will also be examined for response of proposed projects.  
Mammals: Small mammal trapping grids will be co-located with vegetation transects. Two grids will be located at each station. Preliminary trapping data indicates that mammal populations vary greatly spatially and temporally. Because of this variation a relatively large grid and large number of traps will be utilized. Each grid will be centered on the vegetation plot (center) and will be 4 hectares in area and consist of 144 traps spaced 16.6 meters apart. Traps will be Sherman small folding aluminum traps and will be baited with birdseed. Grids will be trapped for 5 nights in June and for 5 nights in September. Individuals trapped will be identified to species, weighed to nearest gram, sex determined, hind leg and ear measurements taken, and uniquely marked with ear tags. Absolute abundance will be modeled using closed population models within each trapping session and open population models between trapping sessions. A robust mark/recapture population model will be used to combine closed and open population models. If sufficient numbers of small mammals are trapped, survivorship and recruitment will be calculated. Models will be used that allow for the incorporation of edge effects between the treated and untreated areas.  To evaluate effectiveness of the project, an upward trend in population abundance in those species dependent upon the habitat will be defined as successful.
 Birds: Birds will be monitored through the use of point counts (Ralph et al. 1995). The point will be co-located with vegetation transects and small mammal grid centers. One plot will be established in each treatment area and visited a minimum of three times during the breeding season. Such a study design would allow for us to determine overall trends and gauge changes to bird population as a result of restoration treatments. All data will be compiled in a Microsoft Access database using the NPS Natural Resource Database Template for point counts.   To evaluate effectiveness of the project, an upward trend in population abundance in those species dependent upon the habitat will be defined as successful.
For example, the range of natural variability for vegetation within the Sagebrush-Grassland community type is contained within the NRCS site guides developed for GRBA. 
Range of Natural Variation and desired future conditions for Sagebrush-Grassland communities at GRBA has been defined.  The desired future condition is to have a natural vegetative composition of about 50 percent grasses, 35 percent shrubs, 10 percent forbs and 5 percent trees in a pristine environment. With the range of natural variation for individual species composition of:

Overstory Range - 
Trees 

Singleleaf Pinyon -1 to 5 % 
Utah Juniper -1 to 5 %
Mountain mahogany - < 1% 
Understory Range – 
Shrubs

Big sagebrush -25 to 40 % 
 




Rabbitbrush -5 to 10 %
 




Antelope bitterbrush -5 to 10 %
 




Fourwing saltbrush -1 to 5 %
 




Ephedra -1 to 5%
 




Rabbitbrush -1 to 5%
 


Grasses
Bluebunch wheatgrass -30 to 40%
 




Indian ricegass -10 to 20%
 




Needle grass -5 to 15% 
Sandberg bluegrass -5 to 9%
 




Basin wildrye -2 to 5%
 




Bottlebrush squirretail -2 to 5% 
Baseline data collection and analysis will show how the present plant community composition has been altered, prescriptions can then be developed and post treatment monitoring planned.

Small Mammals -  
Sagebrush-grasslands Dependents 

Merriam’s shrew

 
Sage vole

 
Dark Kangaroo mouse

Baseline data collection and out-year post treatment monitoring will develop population trends.

Birds - Bird species that occur in Wyoming big sagebrush and Wyoming big sagebrush-pinyon/juniper habitats but not in pure pinyon/juniper habitats.
Black-billed magpie  

Black-chinned hummingbird 

Brewer’s sparrow Common poorwill 

Green-tailed towhee


Horned lark


Loggerhead shrike

Long-eared owl


Prairie falcon

Rock wren


Sage grouse



Sage sparrow

Sage thrasher


Vesper sparrow


Warbling vireo

Western kingbird

Western meadowlark


Western wood-pewee

White-crowned sparrow
Williamson’s sapsucker

Wilson’s warbler

Baseline data collection and out-year post treatment monitoring will develop population trends.

K.4.  Debris Removal

Larger materials will be sold as firewood, piled and burned on site or chipped and scattered to minimize Cheatgrass infestation.  A small portion of slash will be lopped and scattered to create an environment conducive to recovery of herbaceous vegetation.
L.  Emergency Rehabilitation and Restoration

V.        Organization and Budget

This section discusses areas of responsibility for implementation of the fire management program by specific Park position. The purpose is to clearly define areas of responsibility, provide clear direction and accountability, and further the development of a responsive fire management program.

V.1. Fire Management Team

Superintendent

Fire management at GRBA is the responsibility of the Superintendent, with technical duties and accompanying responsibilities delegated to staff members. The Superintendent will be responsible for management of the program within Departmental and Park Service policy, Fire Management Guidelines (NPS-18), and all relevant laws and regulations.

1. Ensures that a comprehensive fire management program is adequately planned, staffed, and implemented.

2. Maintains and facilitates public and media relations pertaining to both suppression and prescribed fire.

3. Approves Escaped Wildland Fire Situation Analysis. 

4. Approves all WFU plans and validates, on a daily basis, that each PNF is predicted to remain within prescription.

5. Approves Delegation of Authority.

6. As leader of the Park’s Fire Management Team, oversee all activities related to wildlife suppression, WFU Fires and fuels reduction projects.

Chief of Resource Management

1. Implements Mechanical fuels reduction program.

2. Identifies natural resource problems and concerns.

3. Provides critical review of fire documents (i.e., FMP, Prescribed Burn Plans, etc.).

4. Provides line authority over members of the Fire Advisory Resource Team.

5. Oversee all rehabilitation actions resulting from wildland fire.

6. Serves on the Fire Management Team.

7. Coordinates with FMO for assistance in planning efforts.

Chief Ranger

1. Implements and executes all aspects of the Fire Management Program except research. 

2. Coordinates, directs and supervises wildfire prevention, pre-suppression, and suppression. Has line authority over the Fire Management Officer. 

3. Serves as chair of the Fire Management Team. Presents approved team recommendations to the Superintendent. 

4. Briefs the Superintendent on current and predicted fire management activity. 

5. Ensures the FMP is written, reviewed annually and revised as necessary. 

Chief of Interpretation

1. Serves as public information officer for wildland fire.

2. Prepares news releases on fire and fire dangers for publication in local media.

3. Develops interpretive media for public dissemination on all aspects of the Fire Management program.

Fire Management Officer

1. Responsible for fire management program activities. Prepares and administers the FMP and the annual FIREPRO budget. Revises the plan as needed to incorporate any necessary changes.

2. Advises and informs the Chief Ranger of all fire activity information. Makes recommendations regarding resource assignments during multiple fire incidents.

3. Completes the Prevention Analysis and makes recommendations regarding the level and type of fire prevention efforts.

4. Responsible for initial attack and implementation of appropriate suppression responses.

5. Responsible for safe suppression of all wildfires, demobilization, and rehabilitation of burned areas.

6. Ensures daily fire situation reports are submitted to the NPS Branch of Fire Management, the Support Office Fire Management Officer and Park Communication Center.

7. Assigns fire monitors to Wildland Fire Use fires.

8. Completes a periodic fire assessment based on expected fire activity.

9. Provides fire-training opportunities to Park personnel to maintain predetermined fire qualification skills in critical positions. Reviews, updates, maintains, and enters fire training and fire experience records into the NPS Wildland Fire Management Computer System.

10. Ensures adequate inventory of equipment and supplies to efficiently implement the fire management program.

11. Develops the annual prescribed fire program.

12. Conducts approved prescribed burns.

13. Ensures the preparation of individual prescribed burn plans in accordance with NPS-18 guidelines.

14. Ensures that both a briefing statement and delegation of authority are prepared for incoming Incident Management Teams. The Superintendent signs these documents.

15. Ensures preparation and implementation of the approved fire prevention program.

16. Coordinates dispatch of Park personnel for in-Park fire assignments or assistance to other Parks and agencies. Requisitions aircraft, smoke jumpers, fire crews, or fire resources and supplies for use within the Park.

17. Ensures maintenance of all fire weather stations, ensures daily weather observations are taken, properly reported, and correctly entered into the Weather Information Management System (WIMS). Interprets daily National Fire Danger Rating System (NFDRS) and informs the Chief Ranger when Staffing Class III levels are reached.

18. Prepares, reviews, and revises cooperative agreements with interagency cooperators. Maintains liaison with interagency cooperators through annual meetings to review agreements.

19. Maintains technical references, maps, and aerial photos for fire management assessment of active fires.

20. Responsible for completion of all fire reports (DI-1202s) and timely entry of reports into the NPS Wildland Fire Management Computer System.

21. Serves as a member of the Fire Management Team. Prepares necessary evaluation information for each fire, provides timely updates of current and predicted fire behavior, and provides technical advice and recommendations to the team.

22. Ensures cultural resource and biological clearances are obtained prior to Management Ignitions.

V.2. Fire Advisory Resource Team 

Natural Resource Program Manager 

1. Serves as the primary resource advisor in the event of a project fire, prescribed natural fires, or management ignited prescribed fire.

2. Serves as lead in fire rehabilitation needs and fire rehabilitation completion.

3. Conducts all reviews for NEPA consistency with EA for Fire Program actions.  Prepares administrative record of consistency.

4. Assists in the development and implementation of the mechanical and prescribed fire programs.

5. Serves as a member of the Fire Management Support Team.

6. Review of Smoke Management/Air Quality plans

Ecologist

1. Coordinates fire research efforts, reviews FMP, reviews prescribed burn plans, provides resource management objectives to prescribed burn plans.

2. Serves as the secondary resource advisor in the event of a project fire, prescribed natural fires, or prescribed fire.

3. Assists in the development and implementation of the mechanical and prescribed fire programs.

4. Develops and maintains Fire management databases.


5. Reviews for technical and scientific soundness all ecological restoration projects.

6. Serves as a member of the Fire Management Support Team.

Terrestrial Biologist 

1. Coordinates fire research efforts, reviews FMP, reviews prescribed burn plans, provides resource management objectives to prescribed burn plans.

2. Serves as the secondary resource advisor in the event of a project fire, prescribed natural fires, or management ignited prescribed fire.

3. Assists in the development and implementation of the mechanical and prescribed fire programs.

4. Serves as GIS Specialist for the Fire Management Program. 

5. Maintains and updates Fire management databases.

6. Serves as a member of the Fire Management Support Team.

Cultural Resources Program Manager

1. Identifies cultural resource problems and concerns.

2. Provides technical assistance in meeting Historic Preservation Act requirements.

3. Provides critical review of fire documents (i.e., FMP, Prescribed Burn Plans, etc.).

4. Serves on the Fire Management Support Team.

5. Completes Section 106 compliance process as requested.

Biological Technicians and/or Fuels Reduction Specialist

1. Designs and implements mechanical fuels reduction projects.

2. Assists FMO in the development of prescribed fire plans to assure resource objectives are included.

3. Implements all monitoring actions in conjunction with mechanical fuels reduction program.

4. Serves as the secondary resource advisor in the event of a project fire, prescribed natural fires, or management ignited prescribed fire.

5. Assists in the development and implementation of the mechanical and prescribed fire programs.

6. Serves as GIS Specialist for the Fire Management Program.

7. Serves as a fire monitor for FMU fire projects.

8. Prepares annual reports on mechanical and FMU fire projects.

9. Maintains and updates Fire management databases.

The Park Fire Team will convene at the request of the Chief Ranger. 

V.3.  Team Actions

1.  During WFU Fires
The Team will meet to evaluate new fire starts that could be recommended for WFU fires classification. The Team will utilize the WFIP process to determine whether the fire is within prescription and should be managed or suppressed. The team will make a recommendation that the Chief Ranger will present to the Superintendent.

2.  Team Actions During Suppression Fires
The Team will utilize the WFIP process to determine whether the fire is within prescription and will be managed or suppressed.  The Team will coordinate inter-divisional activities that are necessary as a result of fire management activities. The may be asked to make recommendations regarding suppression strategies.

3.  Team Actions During Non-Fire Periods
The Team may be convened during periods of high fire danger to coordinate pre-suppression activities and formulate recommendations regarding restricted travel and area closures. The Fire Management Team will hold a post-season critique of the fire management program each year.

VI.        Monitoring and Evaluation

There are five goals for fire research and monitoring at GRBA.  These are:

1. Development of prescriptions that will implement the objectives for fuels reduction and ecological restoration projects.

2. Assess fuels reduction and ecological restoration projects through effectiveness and validation monitoring.

3. Guide management actions and allow the development of interpretive programs.

4. Assess the impacts of wildland fire incidents on Park resources.

5. Understand fire as an ecosystem process in the Great Basin region.

A.  Current and Past Fire Research

From 1988 through 1990 Oregon State University carried out a fire history analysis in conjunction with a range analysis and vegetation analysis.  The fire history analysis focused on the Pinyon-Juniper plant community.  

At present Stan Kitchen from the Rocky Mountain Experiment Station is conducting fire history research on ponderosa pine and mixed conifer vegetative communities.  Additional research of these type is desirable in all plant communities within the Park.  In addition, Jon VanWagendonk is conducting Fuels Inventory research.  This research will provide the Park with an accurate fuels GIS layers.  

B.  Short-term monitoring
Short term monitoring efforts will consist of two levels of intensity: ocular reconnaissance, and post-fire effects. 

Wild fires, prescribed fires and WFU fires will, utilize ocular reconnaissance monitoring, which provides a basic non-quantitative overview.  Data collection will document:

1. Fire cause, location, and size. 

2. Fuel and vegetation type. 

3. Relative fire intensity levels. 

4. Potential for spread into a different FMU.

5. Current and forecasted weather. 

6. Resource or safety threats.

7. Cultural and natural resource constraints. 

8. Smoke volume and movement.

Post-fire effects monitoring will be consistent with the 2001 NPS Fire Monitoring Handbook.

C.  Long-term monitoring
Long-term monitoring requires collecting initial baseline information and future monitoring to assess effectiveness of treatments and validate success.  In addition, information on change over time for ecosystems that are being managed will establish trends to validate success or the need for further actions.   Long-term monitoring will identify a trend by continued monitoring of the variables examined for the post-fire effects and by monitoring additional selected variables that are reflective of the project objectives.  Annual summaries of fire effects data will be analyzed and interpreted for significant ecological trends. If a unacceptable trend is recognized follow up actions will be developed to arrest the trend or research proposals developed to determine the mechanism and cause so future actions can be designed.

Potential monitoring will consider:

1. Impacts of suppression tactics. 

2. Effects of burned area emergency rehabilitation efforts. 

3. Response of vegetation over time. 

4. Effects on soils, air, and water quality. 

5. Effects on wildlife populations and habitats. 

6. Impacts to sensitive species habitat. 

7. Effects on ecosystem structure and function. 

8. Impacts on cultural resources. 

D.  Fire research
Fire research will be developed to address scientific information needs, data gaps, management needs and public health concerns. Through interagency and academic institutions cooperation an effective research program will be developed.  Using adaptive management, research and monitoring findings will be used to provide a sound scientific basis for the integration of wildland fire with resource management activities, to achieve the desired future conditions of Park ecosystems.  A major goal of the research program will be to guide vegetation management and develop tools for sound management decisions.  With the development of potential natural plant community GIS layers, potential Fire Regime Condition Classes GIS layer and the GIS fuels layer for the Park, the following research is needed to complement this effort:

1. Determine accurate site-specific fire history for the ecosystems at GRBA.

2. Develop and ground truth a more accurate current existing vegetation GIS layer. 

In addition, the Resource Management staff suggests:

1. A multi-trophic effectiveness and validation monitoring program to assess fuel reduction and ecological restoration projects.

2. Changes and effects on water yield to cave ecosystems from fuel and ecosystem restoration projects.

3. Effectiveness of using multiple fuels reduction techniques on ecosystem recovery.

Only through these types of research will the Park truly understand the role of fire in the Great Basin.
E. Air Quality/Smoke Management Guidelines 
Congress, as amended in 1977, enacted the Clean Air Act, after determination that the nation's air quality was rapidly deteriorating, and that Federal leadership and financial assistance were needed to cope with the problem.  The primary Federal responsibility is to provide technical and financial assistance to state and local governments, who have the responsibility to develop and execute air pollution prevention and control programs.  This includes the State of Nevada’s Smoke Management Plan.

As part of this preservation effort, the Clean Air Act created three classifications of varying degrees of restriction of allowable air quality deterioration.  Under the terms of this classification, the former Lehman Caves National Monument was designated a Class II area.  The establishment of GRBA in 1986 did not change this classification.  

"The National Park Service will seek to perpetuate the best possible air quality in Parks because of its critical importance to visitor enjoyment, human health, scenic vistas, and the preservation of natural systems and cultural resources...The Park Service will assume an aggressive role in promoting and pursuing measures to safeguard (air quality related values) from the adverse impacts of air pollution. In cases of doubt regarding the impacts of existing or potential air pollution on Park resources, the Park Service will err on the side of protecting air quality and related values for future generations." (Chapter 4:17 December 1988).

GRBA is currently entering into an agreement NPS and the State of Nevada, Division of Environmental Protection, Bureau of Air Quality (BAQ).   The principle objective of this Agreement is to maintain the current Smoke Management Program (SMP) in Nevada on GRBA administered lands. The Agreement specifies the responsibilities for the State of Nevada Smoke Coordinator position. The SMP details the appropriate procedures to follow when prescribed or wildland fires, used for resource benefits, take place on specific lands in Nevada.

The objectives for this Agreement are:

To minimize the generation and/or impacts of smoke in Nevada when prescribed burning is necessary to conduct range and forest practices. Alternative treatments will be encouraged and used where environmentally acceptable, technologically feasible, and economically reasonable to achieve the management objective.

To minimize visibility impacts from smoke sensitive areas, such as roads, schools, hospitals, nursing homes, airports, recreational areas, and those designated by the Secretary of Interior as Class I areas and wilderness areas with designated Class I air sheds.

To acknowledge the role of fire in Nevada and allow the use of fire under controlled conditions to maintain healthy ecosystems while meeting the requirements of state and/or federal ambient air quality standards.

To demonstrate compliance with the applicable “conformity” requirements described by federal law and regulation.

To maintain and improve a system to inventory emissions from prescribed and wildland fires for resource benefits.

To coordinate open burning among land management agencies and monitor impacts.

To provide technical support for the protection of affected resources and visibility.

To address interstate smoke transport issues through enhanced communication and the development of interstate/interagency agreements.

Authority for Agreement

16 U.S.C. §1g provides that the NPS may enter cooperative agreements that involve the transfer of NPS-appropriated funds to state governments for the public purpose of carrying out NPS programs pursuant to 31 U.S.C. 6305;

The State of Nevada Environmental Commission has the authority pursuant to Nevada Revised Statutes 445B. 210 and 445B.235 to cooperate with other governmental agencies including the Federal Government in all matters relating to air pollution control.

Statement of Work
The NPS agrees to:
Provide financial assistance as provided under “Authority for Agreement”.

Ensure proper smoke management of prescribed fires. On a case-by-case basis, identify and implement appropriate smoke management techniques to minimize the amount and/or impact of smoke produced.

Ensure each proposal for prescribed fire conforms to applicable land use plans and identifies the specific resource objectives to be attained.

Ensure general conformity, air quality impacts, mitigation and alternatives to prescribed burning are addressed in the appropriate NEPA documentation, as applicable.

Obtain a variance from BAQ before initiating a prescribed burn when PM10 emissions are expected to exceed the quantity and/or when predicated by the proximity to a sensitive area.

Comply with the SMP and any applicable local requirements.

Notify, prior to ignition, the appropriate local agency of the time, location and duration of all prescribed burns that are initiated.

Participate in the development of a statewide emissions inventory by providing the BAQ with an annual report of prescribed and wildland fires managed on NPS lands that release a total of ten tons of PM10 or more during the calendar year.

Provide the BAQ with a copy of the Daily Situation Reports (DSR) for all burning activities on NPS lands on a daily basis.

The BAQ agrees to:

Provide a staff member for one-third of a Full Time Equivalent (FTE) to address interagency statewide smoke management and coordination issues. The Smoke Coordinator position will be in the BAQ. The remaining two-thirds of the time the Smoke Coordinator will focus on various air quality issues for BAQ.

Provide office space, furniture and supplies for the Smoke Coordinator, and administrative support.

Review and process all requests for authorization of open burning in the order received within the time allocated in the SMP.

Provide and update the list of local health agency contacts at the Division’s web site on an annual basis.

Notify all cooperating Land Managers of air pollution episodes in the area of burning.

Collect and tabulate reports from burners releasing ten tons or more of PM10 and to make the results available at the BAQ website.

C. 
The NPS and the BAQ, jointly, agree to:

Review smoke management issues and enact changes to the program on an as-needed basis. Issues associated with air quality protection will be reviewed and approved by the appropriate representatives of the signatories. The SMP will be reviewed at least annually by the SMP Interagency Working Group.

Glossary

BEHAVE- An interactive computer program for modeling fuel and fire behavior, which consists of two systems:  BURN and FUEL.

BRUSH-A collective term that refers to stands of vegetation dominated by shrubby, woody plants or low growing trees, usually undesirable to livestock and for timber use. 

BUFFER ZONE-An area of reduced vegetation that separates wildlands from residential or business areas.

BURNING CONDITIONS-Combined factors of the environment that affect fire behavior in a specified fuel type.

CLOSURE-Legal restriction, but may not eliminate activities such as smoking, camping, or entry that might cause a fire in a given area. 

CONTAIN A FIRE-A fuel break around the fire which may include natural barriers or manual or mechanically constructed line. 

CONTROL A FIRE-The complete extinguishment of a fire, including spot fires.   Fireline around a fire that has been improved so that fire cannot escape the perimeter.

COOPERATING AGENCY-An agency supplying assistance other than direct suppression, rescue, support functions to the incident control effort.

CREEPING FIRE-A fire with low flame lengths and spreading slowly.

CROWN FIRE-A fire moving through the crown of trees or shrubs.  May be independent of a surface fire. 

DISPATCH-Move resources from one place to another.

DROUGHT INDEX-A number which represents the net effect of evaporation, transpiration and precipitation in producing cumulative moisture depletion in deep duff or upper soil layers.

DUFF-The area of decomposing organic material between litter, needles, twigs and mineral soil.

EXTREME FIRE BEHAVIOR-The level of fire behavior that precludes methods of direct control action.  

FINE FUELS-Fuels which usually dry quickly with a comparatively high surface to volume ratio.  The fuels are ¼ inch in diameter and have a timelag of one hour or less and readily ignite.

FIRE BEHAVIOR-The way fire reacts to influences of fuel, weather and topography.

FIRE BREAK-A natural or constructed barrier which is used to stop fires.

FIRE INTENSITY-Heat energy released by a fire. 

FIRE MANAGEMENT UNITS - A fire management unit (FMU) is any land management area defined by common objectives, land features, access, values to be protected, political boundaries, fuel types, major fire regimes or agency designated special management areas.

FIRE REGIME CONDITION CLASSES - The fire-regime condition class is an expression of the departure of the current condition from the historical fire regime.
FIRE SEASON-The time of the year when wildland fire are likely to occur.

FUEL REDUCTION-Manipulation, including combustion or removal of fuels to reduce ignition or lessen potential damage and resistance to control. 

FUEL TYPE-An identifiable association of fuel elements of a distinctive plant species, form, size, arrangement or other characteristics that will cause a predictable rate of fire spread or difficulty of control under specified weather conditions.

HAINES INDEX-An atmospheric index used for indicating potential of wildfire growth by measuring stability and dryness of the air over a fire.  Ranges from 1-6.

INCIDENT-Either a human caused occurrence or natural which requires emergency action. 

INITIAL ATTACK-Action which is taken by the first resources to arrive on scene. 

LIVE FUEL-Living plants such a grass, shrubs, trees in which the seasonal moisture content is controlled by internal physiological mechanisms and not external weather influences.

MUTUAL AID AGREEMENT-A written agreement between agencies where they agree to assist each other upon request, by furnishing personnel and equipment. 

NATIONAL FIRE DANGER RATING SYSTEM-A uniform fire danger rating system which focuses of environmental factors that control the moisture of fuels.

PREPAREDNESS-Being able to cope with a potential fire situation.

PRESCRIBED FIRE-A fire which is ignited by management actions under specific conditions, to meet objectives for hazard fuels reduction or habitat improvement.

PRESCRIPTION-A set of parameters defining conditions under which prescribed fire can be ignited.  This can include safety, economic, public health, environmental, geographical, administrative, legal or social considerations.

REHABILITATION-Activities necessary to repair damage caused by a wildland fire or suppression activity. 

SUPPRESSION-The work of extinguishing or containing a fire.

WILDLAND FIRE-A fire which occurs in the wildland which is non-structure or prescribed.

WILDLAND FIRE USE-Management of naturally ignited fires to accomplish resource management objectives in a pre-defined area. 

WILDLAND URBAN INTERFACE-The line, area where structures and other human development meet or intermingle with undeveloped wildland or vegetative fuels. 
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APPENDIX- 2 PRESCRIBED FIRE BURN PLAN

Prescribed Burn Unit Plan
BURN UNIT NAME: 

Prepared by: ____________________ Date: __________
Reviewed by: ____________________ Date: __________
Certified Prescribed Burn Boss
____________________ Date: __________
____________________ Date: __________
Approved by: ____________________ Date: __________
Superintendent 

Complexity level: 


Copies of approved plan sent to: 

I. Burn Unit Description 

Location:
1. T ______ __, R ______ __, SEC ________
2. Latitude N _______.______,
   Longitude W ______.______ 3. UTM Zone _____, Easting _____.______, Northing _____.______ 

Size:
Elevation:
Description of Boundaries:
Slope(s):
Aspect(s): 

Vegetation Type: %of Burn Unit (Burn Unit) Fuel Model (NFFL) Fuel Model (NFDRS) 

II. Fuel Loading and Dead Fuels:
(assess loadings pre and post burn by dead size classes, biomass, dead to live ration, age classes, depth etc., as applicable to fuel type.) 

III. Vicinity map (attached)
Show relationship of the project to the overall geographic area 

IV. Project map (attached)
Utilizing U.S.G.S. topographical sheets show the project, its boundaries, line construction, and firing patterns. 

V. Goals and Objectives 

Circle or Underline:
1. Preserve National Processes
2. Hazard Fuel Reduction
3. Other (specify): 

Objectives:
(quantify with specific data if possible.) 

VI. Complexity 

VII. Burn Organization 

Personnel: 

1. Prescribed Burn Boss:
2. Ignition Specialist:
3. Holding Speciallist:
4. Lead Fire Behavior & Weather Specialist:
5. Safety Officer:
6: Crew:

Ignition:     Holding: 

VIII. Costs 

	PROJECTED PERSON HOURS 
	
	PROJECTED COSTS*

	1. Unit Preparition 
	
	

	2. Burning 
	
	

	3. Holding 
	
	

	4. Monitoring 
	
	

	5. Mop-up/Evaluation 
	
	


	EQUIPMENT 
	
	PROJECTED COSTS*

	1. Tools 
	
	

	2. Engine 
	
	

	3. Fuel 
	
	

	4. Mileage 
	
	


*Record Required Actual Cost Data on attached paper. 

IX. Scheduling 

Proposed Ignition Date:
Projected Burn Duration:
Acutal Ignition Date:
Date Declared Out:
Date DI-1202 Submitted:
Note any dates when the burn may not be conducted during the proposed window: 

X. Pre-Burn Considerations 

A. Prepartion Needs: 

On Site: 

Off Site: 

B. Special Precautions/Regulations: (utility lines, historical sites, safety, etc.) 

1. All burn personnel will wear standard fire fighting leather boots, Nomex pants and shirt, leather glovers and hard hat. They will carry a fire shelter and a fire tool at all times. 

2. All standard wildland fire fighter safety rules will be strictly enforced (see Fireline Handbook). 

XI. Burning Prescriptions and Observed Conditions 

Fuel Model NFFL: ___________ NFDRS: ___________ 

Prescription 

	Weather 
	Acceptable Range 
	Optimum 
	Observed*

	1. Temperature: 
	
	
	

	2. Relative Humidity: 
	
	
	

	3. Wind Direction: 
	
	
	

	4. Wind Speed: 
	
	
	

	5. Fuel Moisture: 
	
	
	

	* 1 Hour: 
	
	
	

	10 Hour: 
	
	
	

	100 Hour: 
	
	
	

	Woody - live: 
	
	
	

	Herbaceous - live: 
	
	
	


*At Time of Ignition 

Fire Characteristics: 

Prescription 

	Characteristics 
	Acceptable Range 
	Optimum 
	Observed*

	1. Rate of Spread: 
	
	
	

	2. Spred Component: 
	
	
	

	3. Heat/Unit Area: 
	
	
	

	4. Energy Release Comp: 
	
	
	

	5. Flame Length: 
	
	
	

	6. Burning Index: 
	
	
	


*Standard Observation Time: 

Dates of Burn: 

XII. Firing Techniques and Holding Methods 

A. Firing and Ignition 

B. Approved holding actions 

XIII. Contingency Plan 

XIV. Weather Information 

XV. Protection of sensitive features 

XVI. Smoke management 

XVII. Coordination and public involvement 

XVIII. Notification 

XIX. Public and personal safety 

XX. Monitoring and Evaluation Procedures 

XXI. Reports 

1. Grand total of all personnel time, equipment and transportations: $ _____
2. Cost per acres: $ _____
3. Person days per acre: $ _____ 

XXII. Rehabilitation 

XXIII. Briefing guide and Go/No Go Checklist (attached) 

XXIV. Persons contacted (attached) 

PRESCRIBED BURN PERSONNEL COSTS
DATE: ____________ PAGE ____ OF ____

	NAME 
	GRADE/STEP 
	REGULAR TIME 
	OVERTIME 
	HAZARD OR ENVIRONMENTAL DIFFERENTIAL 
	

	
	GS 
	WG 
	HRS 
	RATE 
	TOTAL 
	HRS 
	RATE 
	TOTAL 
	HRS 
	RATE 
	TOTAL 
	TOTAL

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	TOTAL 
	
	
	
	
	
	
	
	


PRESCRIBED BURN ACTUAL COST OF
SUPPLIES, EQUIPMENT AND TRANSPORTATION
DATE: ___________ PAGE ______ OF _____

	ITEM 
	UNIT 
	COST/UNITS 
	TOTAL

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	TOTAL 
	


APPENDIX 3 – Wildland Fire Situation Analysis Format

PART I. CURRENT FIRE SITUATION 

1. FIRE # & NAME _____________________ NPS UNIT _______________ CAUSE __________ 

1a. DATE: __ / __ / __ 
 

2. 2a) FIRE SIZE __________ 2b) DATE ___________ TIME __________
    2c) ELEVATIONAL RANGE _______ 2d) T __________ R __________ Section(s) __________ 

3. VEGETATION TYPE _____ _____% 


3b) FMU _____ _____%
    (of area burned) _____ _____%   (of area burned) _____ ______%
 

3c) Fuel Model (of area burned) _____ _____%   (of area burned) _____ ______%

4. MAP - ATTACH!!! (Indicate fire perimeter and fuel models in the area; also indicate points where weather/fire behavior readings were taken and use a large arrow to indicate where the daily fastest rate of spread was observed). 

5. FIRE ACTIVITY 

5a) Relative Intensity: 

5b) Daily Rate of Fire Growth: __________ acres/day 

5c) Daily Fastest ROS: __________ Direction - H, B, or F (circle one)
      Fuel Model __________    Compass Direction __________ 

6. PROJECTED FIRE ACTIVITY 

6a) Fire Behavior (NFFL) Fuel Model(s) in Direction of Spread: 


6b) Factors that Affect Fire Spread: 


6c) Forecasted Weather (1-5 days, specify number of days): attache forecast forms: 


6d) Predicted Fire Behavior (specify number of days): 


7. THREAT / CONSTRAINTS 

7a) Life or Property: 


7b) Natural Resources: 


7c) Cultural Resources: 


7d) Management Boundaries: 

7e) Threats to Exceed Prescription: 


8. Smoke Movement: 


9) FIRE MONITORS' (FIRE BEHAVIOR / WEATHER SPECIALIST) RECOMMENDATIONS 

9a) Closures/Evacuations: 


9b) Holding Actions: 


9c) Monitoring Frequency: 


10) SPECIAL CONCERNS OR COMMENTS: 


11. NARRATIVE (OPTIONAL) Use back of page 

Attach prescribed natural fire data sheet (page 4), photographic log, and weather forecast. 

12. PREPARED BY: _______________ (Lead FBWS) Date: __________ Time: __________
                _______________ (Trainee FBWS) Date: ___________ Time: __________
 NO CHANGE ________________ (Lead FBWS) Date: __________ Time: __________ 

13. MANAGEMENT ACTIONS: (if applicable) 


REVIEWED BY: _______________ Date: __________ Time: __________ 

14. PRESCRIBED NATURAL FIRE DATA SHEET
FIRE # & NAME ______________________________ 

	
	0600 
	0800 
	1000 
	1200 
	1400 
	1600 
	1800 
	2000 
	PARK PNF Rx
by FUEL MODEL

	
	
	
	
	
	
	
	
	
	FM 
	FM 
	FM

	Date 
	
	
	
	
	
	
	
	
	
	
	

	Time 
	
	
	
	
	
	
	
	
	
	
	

	Location 
	
	
	
	
	
	
	
	
	
	
	

	Aspect 
	
	
	
	
	
	
	
	
	
	
	

	Slope 
	
	
	
	
	
	
	
	
	
	
	

	WEATHER

	Temp. 
	
	
	
	
	
	
	
	
	
	
	

	R.H. 
	
	
	
	
	
	
	
	
	
	
	

	Mid W.S. 
	
	
	
	
	
	
	
	
	
	
	

	Wind Dir. 
	
	
	
	
	
	
	
	
	
	
	

	Shading 
	
	
	
	
	
	
	
	
	
	
	

	FUEL MOISTURE

	1 hr. 
	
	
	
	
	
	
	
	
	
	
	

	10 hr. 
	
	
	
	
	
	
	
	
	
	
	

	100 hr. 
	
	
	
	
	
	
	
	
	
	
	

	Live 
	
	
	
	
	
	
	
	
	
	
	

	FIRE BEHAVIOR

	Model 
	
	
	
	
	
	
	
	
	
	
	

	Direction 
	
	
	
	
	
	
	
	
	
	
	

	Obs. ROS 
	
	
	
	
	
	
	
	
	
	
	

	Pre. ROS 
	
	
	
	
	
	
	
	
	
	
	

	Obs. FL 
	
	
	
	
	
	
	
	
	
	
	

	Pre. FL 
	
	
	
	
	
	
	
	
	
	
	

	H/A 
	
	
	
	
	
	
	
	
	
	
	

	FI 
	
	
	
	
	
	
	
	
	
	
	

	Drought Indices (BI, ERC, KBDI, 1000 hr, etc.) 
	
	
	


APPENDIX 4 – List of Classified Structures

	Site
	No. of Structures
	Significant
	NRHP

	Baker Ranger Station
	6
	Yes
	X

	Johnson Lake Mining District
	8
	Yes
	X

	Lehman Aqueduct
	1 – linear
	Yes
	X

	Osceola (East) Ditch
	1 – linear
	Yes
	X

	Osceola (East) Ditch Tunnel
	1
	Yes
	

	Rhodes Cabin
	1
	Yes
	X

	Stella Lake Rock Dam
	1
	Yes
	

	Baker Lake Cabin
	1
	No
	

	Pole Canyon Dugout
	1
	No
	

	Pole Canyon Safe
	1
	No
	

	Robison Corral
	1
	No
	

	Tilford Spring Cabin
	1
	No
	

	Young Canyon Stone House
	1
	No
	


APPENDIX 5 Cultural Resource Monitoring Protocols

All NPS units that implement wildland fire use and prescribed fire activities must develop short- and long-term monitoring programs to assess accomplishments and to determine the effects of the associated management activities on Park resources, including cultural resources.

As such, monitoring by way of “post-fire” inventories of burned-over areas is a critical component of the Parks’ Fire Management Program. Key direction is designing and applying post-fire inventories is to be found in Director’s Order 18 (Fire Management) and Director’s Order 28 (Cultural Resource Management).

Monitoring Goal: Cultural resource monitoring provides information needed to determine the effects of fire management activities on cultural resources and to determine the effectiveness of site protection methods. Where feasible, increasing inventories of previously inaccessible areas is an additional goal.

Monitoring Objectives
Collect data sufficient to identify the effectiveness of pre-fire cultural resource surveys.

Undertaking inventories of lands previously inaccessible due to dense brush and vegetation cover.

Record new survey results so as to increase the Parks’ inventory database, thus providing more comprehensive management and research information.

Use inventory results to promote compliance with Section 110 of the NHPA, 1966, as amended.

Sampling Design
The Parks’ Cultural Resource Specialist will use their discretion and professional judgment, n consulting with the Fire Management Officer, to select specific acreage and methods for conducting post-fire inventories. Of consideration will be the particular features of the burned area or unit in question and the management benefit to cultural resources. In general, stratified, random survey will be employed to maximize field efforts, with a goal of examining a minimum of twenty percent of pre-fire vegetated areas. Post-fire inventories may be designed to address any combination of the following focuses:

Previously inventoried acreage within a prescribed fire unit or wildland fire area as a cross-reference on the efficacy of the pre-fire methods and results.

Previously un-inventoried acreage within a prescribed fire unit or wildland fire area.

Sampling within identifiable vegetation zones or biotic communities to expand basic knowledge on site patterning and modeling.

Selective inventory of areas or features suspected to contain cultural resources but for which little or no data are available.

Field Measurements
Standard levels of recordation will be made for all post-fire inventories, including acres surveyed, survey intensity, and estimates of ground-surface visibility. Site forms will be prepared for each newly recorded site. Isolated Find forms will also be completed as appropriate. Updates to previously recorded sites will be completed with an emphasis on identifying newly exposed surface artifacts or features, expanded site boundaries, and any apparent fire effects.

Timing of Monitoring
Post-fire survey should be undertaken within sixty days of the fire episode. Scheduling should consider the season with an emphasis on targeting periods when ground visibility is maximized (before vegetation re-growth obscures ground surface visibility, or, after the first post-fire rain or wind episode sufficient to expose mineral soils).

Monitoring Site Location/Relocation
The Parks’ Cultural Resource Specialist, in consulting with the Fire Management Officer, will identify the location and limits of post-fire surveys. Knowledge of site patterning will be weighed against the effectiveness of the fire episode in exposing ground surface. Slopes in excess of thirty percent will generally not be included in the sample, unless specific conditions argue for their inclusion (i.e. caves and rockshelters or rock art sites). Such areas excluded from examination will not be used in calculating a twenty percent sample area. Monitoring site location will be plotted on field maps as part of the pre-field planning. Global Positioning System (GPS), Global Instrumental System (GIS), Universal Transverse Mercator (UTM) data will be compared to assure the accurate placement of the monitoring sites and to assure that the selected sites are visited in the field.

Intended Data Analysis Approach
Post-fire data stand to enhance the Parks’ ability to better predict the potential impacts of a fire episode, whether during the planning stages of future prescribed fires or in response to a wildland fire. A report of results will be prepared for each post-fire cultural resource inventory. Minimally, such reports will be shared with the State Historic Preservation Officer, the Park Superintendent, and the Fire Management Officer.

Data Sheet Example
Results will be recorded on standard site forms, including Primary Records, Isolated Find forms, and attachments, as needed.

Information Management
Reporting requirements for cultural resource inventory projects can be found in NPS-28. Further, key confidentiality rules apply to archeological and ethnographic resource information as identified in Director’s Order 28.

Quality Control
Field personnel and principle investigators will meet the qualification standards found in Appendix E of NPS-28.

Responsible Party
The Parks’ Cultural Resource Specialist is responsible for coordinating the design, implementation, and reporting of any post-fire inventory project. This individual will work closely with the Parks’ Fire Management Officer in meeting the requirement.

Funding
All expenditures (personnel, equipment and supplies) for monitoring fire effects or the effectiveness of pre-fire protection treatments on cultural resources that are not covered by existing base accounts will be charged to the appropriate fire account. All expenditures will be tracked and reported according to the standards established in the Department of the Interior Individual Fire Occurrence Form (DOI-1202). All fires will have an appropriate fire management accounting code (suppression, prescribed or fire use). Funding for post-fire inventories in previously unsurveyed areas will be sought on an annual basis from a number of sources.

Management Implications of Monitoring Results
Data recovered from the results of post-fire inventories stand to better inform future decisions when planning for prescribed fires or when responding to wildland fires. Increasing the intensity or focus of future inventories may result. Conversely, post-fire inventory data may prove useful in identifying areas or situations where the intensity of focus of cultural resource investigations can be lessened. Monitoring results should serve to increase the Parks’ effectiveness in meeting its responsibilities for the management of significant cultural resources.
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Purpose

This guide is intended to serve as an advice document for a Resource Advisor being consulted on a fire management action at Great Basin National Park (GRBA). The Fire Management Plan for Great Basin National Park will allow fire to play an appropriate ecological role in the park while protecting human life, developments, and sensitive resources.

The Adaptive Management Approach

It has become apparent over the last decade that natural resources management is itself an experiment, applied in a world of uncertainty and with ecological models that are not capable of precise prediction of outcomes. Continued feedback of information into the management process is the only way to improve the management process. This uncertainty, and the related need for information, is no less true for a fire management plan or for the National Park Service than for any other plan or agency: it is universal. Adaptive management, in its simplest form, requires an initial four steps, which are then repeated over time. These steps include Assessment, Decision, Implementation, and Monitoring. USDA Forest Service 1994
Assessment
The Assessment phase of adaptive management defines the overall relationships that are important in the planning process. For fire management, a good example of this is the publication "Fire Management and Ecosystem Health in the National Park System - Problem Analysis" (Botti et. al. 1994). They describe the issues dealt with in greater detail by others, and emphasize the tradeoffs inherent in restoring fire as an ecosystem process in parks. Based on biophysical and social components of ecosystems nationwide, they propose that all fire management programs for national parks will contain some common elements:

Perpetuating, restoring or replicating natural processes (specifically fire) to the greatest extent possible 

Protecting human life and property from injury by fire both within and adjacent to park areas 

Promoting public understanding of fire management programs and objectives 

Promoting an interagency approach to managing fires on an ecosystem basis, 

Encouraging research to advance understanding of fire behavior, effects, ecology, and management. 

Decision
The decision document for fire management at GRBA is the current Fire Management Plan. This Resource Advisor Guide, as an appendix to the plan, is part of the process by which decisions are made.

Implementation
When the fire management plan is implemented, activities associated with fire suppression, prescribed fire, and wildland fire use will occur on the landscapes of the park. Interagency cooperation defined in the plan is an essential part of the implementation process.

Monitoring
As the plan is implemented, there is a considerable amount of uncertainty associated with its outcome: effects on sensitive species, archeological sites, etc. By monitoring these effects, it is possible to learn along the way. The proposals for monitoring in this Resource Advisor Guide will help the program learn as it grows, and refine techniques so that not only fire control issues are managed within satisfactory limits, but that ecological effects are also within expected ranges, do not put sensitive resources at risk and, to the extent possible, reduce such risks.

Vegetation Types and Their Fire Regimes

Vegetative types have been grouped by dominant overstory species to develop potential natural plant community (PNC) types.  These include: sage-grasslands; pinyon-juniper woodlands; pinyon woodlands; mountain mahogany; aspen; ponderosa pine; mixed conifer dominated by white-fir, Douglas-fir and limber pine; spruce-fir dominated by Engelmann spruce, and white fir; Subalpine pine dominated by limber pine and bristlecone pine; and, alpine.  The rapid expansion of pinyon-juniper forests, the encroachment of white-fir into coniferous forests and the expansion of dense, closed-canopy plant community conditions resulting in the loss of under story plant species has greatly altered an accurate representation which would be found under a natural fire regime.  Ecosystems at any temporal or spatial scale are in properly functioning condition when they are dynamic and resilient to perturbations to structure, composition, and processes of their biological or physical components.  Properly functioning condition is not a single state in time or space but includes a range of conditions and situations that allow for a full variation of composition (number of species) and structure (size and age classes) within the processes of functioning ecosystems.

Sagebrush – Grasslands
Within sagebrush – grass communities, low to moderate intensity fires recurring at approximately 10 to 25 years maintained species diversity and a mosaic of various age classes by eliminating woody species and regenerating older decadent vegetation.  Based upon this return interval, sagebrush-grass communities have missed between 4 to 10 burn intervals in the last 100-years.  This PNC community is in Fire-Regime Condition Class 3.  Fire regimes and vegetative attributes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high. Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments may be necessary before fire is used to restore the historical fire regime.  Decreased fire return intervals have resulted in:  shrub and tree encroachment; increased down and standing fuels; loss of a mosaic of seral stages within the plant community and a loss of herbaceous species diversity.  This altered fire regime results in burns of higher intensity and size, which could disrupt natural recovery post burn.  Singleleaf pinyon and Utah juniper, readily invade this site where it occurs adjacent to these woodlands.  When pinyon-juniper canopies are allowed to close, they eliminate the understory vegetation.  Over 10,000 acres of this community type at GRBA have been lost to pinyon-juniper encroachment. 

Natural Resource Conservation Service (NRCS) Range Site limitations and considerations include:

Adequately protect from uncontrolled burning.

High potential for cheatgrass infestation following prescribed fire.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Pinyon-juniper encroachment can completely alter the site to woodlands.

Mountain Mahogany Woodlands

Mountain Mahogany communities experienced moderate to high intensity burns at infrequent intervals of 50 to 75 years.  Based upon this return interval, mountain mahogany communities have missed between 1 to 2 burn intervals in the last 100-years.  This PNC community is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Fire plays a significant role in regenerating decadent stands, creating a mosaic of seral states within stands, preparing the seedbed and maintaining a diversity of herbaceous species mixed within the community.

Current mahogany stands at GRBA are in a mid to late seral condition and are dense. Historic photos show this increase on a landscape scale.  Loss of open habitats within these stands could be a major limiting factor for recovery and restoration of Bighorn Sheep.

NRCS Range Site limitations and considerations include:

As ecological conditions deteriorate, understory grasses and forbs are reduced. 

High potential for cheatgrass infestation following prescribed fire.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Heavy utilization by livestock or wildlife results in a hedge line, out of reach of browsing animals and decreases site productivity.

Pinyon-Juniper Woodlands

Fire within pinyon-juniper plant communities played an important role in limiting tree density, moderating pinyon-juniper encroachment into adjacent plant communities, creating a mosaic of burned and unburned woodlands on a landscape scale and promoting a diverse herbaceous understory component.  Fires typically burned at 20 year intervals on north aspects and canyon bottoms at low to moderate intensity carried through the woodland under story by shrubs and grasses.  On dryer south and west aspects a lack of herbaceous vegetation and less tree density increased the fire return rate to 50 or more years.  Based upon this return interval, pinyon-juniper communities have missed between 2 to 5 burn intervals in the last 100-years. This PNC is in Fire-Regime Condition Class 3.  Fire regimes and vegetative attributes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high. Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments may be necessary before fire is used to restore the historical fire regime.  Current Pinyon-Juniper woodlands within GRBA are dense, over mature, and in some areas lack any herbaceous vegetation.  The skeletal remains of sagebrush, rabbit brush and bitterbrush is present throughout.  Laminated root rot is now naturally thinning the stands leaving an abundance of down fuels.  Wind driven fires of high intensity over a large area can be expected. 

The majority of Pinyon- Juniper woodlands within GRBA fit the NRCS over-mature woodland successional state description of:  extremely dense singleleaf pinyons and Utah junipers that have reached maximum height for the site dominate this stage.  Upper crowns are typically irregularly flat-topped or rounded.  Understory vegetation is lacking due to tree competition, overstory shading, duff accumulation, etc.  Tree canopy is commonly greater than 30 percent.  Laminated root rot is now naturally thinning the stands leaving an abundance of large down fuels.  Wind driven fires of high intensity over a large area can be expected.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled burning.

High potential for cheatgrass infestation following prescribed fire.

Proper tree spacing is the key to a healthy pinyon-juniper woodland.

Potential for sheet and rill erosion is moderate to severe depending on slope.

To restore understory vegetation within stands, harvest selectively and in small groups to achieve proper spacing that improves overall health of the stand.

Broadcasting slash improves reestablishment of native understory species and establishment of seeded grasses and forbs.

Ponderosa Pine

The loss of ponderosa pine communities is of most concern at GRBA.  Within Nevada, these communities are limited to the extreme eastern side of the state and occur mainly in the Snake Range, which encompasses the Park.  The Park contains both upland ponderosa communities and riparian ponderosa communities.  Current conditions within this community show little to no regeneration of ponderosa pine with a thick dense under story of White-fir.  Lack of disturbance and shading from this dense White-fir understory has eliminated, shrubs, herbaceous vegetation and ponderosa pine regeneration.  Fuel loading is heavy.   Historically, fires burned with low intensity in a creeping mosaic pattern consuming grass shrubs and small trees and did not affect the larger ponderosa pines.  Return intervals are estimated at 10 to 25 years.  Fire played an important role in maintaining community structure within what were once open stands.  Based upon this return interval, ponderosa pine communities have missed between 4 to 10 burn intervals in the last 100-years.  This PNC is in Fire-Regime Condition Class 3.  Fire regimes and vegetative attributes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high.   Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments may be necessary before fire is used to restore the historical fire regime.  Current conditions will result in high intensity stand replacing fire events.  

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Proper tree spacing is the key to a healthy woodland.

Potential for sheet and rill erosion is moderate to severe depending on slope.

To restore understory vegetation within stands, harvest selectively and in small groups to achieve proper spacing that improves overall health of the stand.

Broadcasting slash improves reestablishment of native understory species and establishment of seeded grasses and forbs.

Aspen

Aspen stands are considered one of the most biologically diverse ecosystems in the Intermountain West.  As aspen dominated landscapes convert to other cover types, tremendous biodiversity is lost.  These losses include not only vascular plants and vertebrate animals but also nonvascular plants and invertebrate organisms. Measures taken to sustain aspen ecosystems across the landscape will greatly promote sustaining biodiversity.  GRBA contains large stands of aspen interspersed within almost all plant communities across the elevation gradient.  Aspen trees sprout from roots following fire.  Thus, fire plays an important role in regenerating decadent aspen stands and maintaining biodiversity across the landscape.  A large percentage of the aspen stand within the Park could be classified as decadent consisting of very large even aged trees and a under story dominated by White-fir.  Fire return intervals have been estimated at every 50 to 75 years.  This PNC is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Shading, lack of disturbance and White-fir encroachment has resulted in little regeneration of aspens within most stands.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Proper tree spacing is the key to a healthy woodland.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Mixed Conifer

Within the mixed conifer, fire plays an important role in regulating tree density, maintaining structural diversity within stands and moderating encroachment of white-fir into adjacent plant communities.  Current conditions within this community show a thick dense under story of White-fir.  Fir engraver beetles have impacted many stands.  This has lead to an abundance of heavy down fuels.  Competition and shading from this dense White-fir understory has eliminated, shrubs, herbaceous vegetation and pine regeneration.  Historically, fires burned with moderate intensity in a mosaic pattern consuming grass shrubs, smaller trees and in particular white fir.  A deep accumulation of resinous litter combined with a thin bark and shallow root system made the older white firs particularly susceptible to impacts from fire.  Fire played an important role in maintaining community structure within what were once open stands.  Return intervals are estimated at 50 to 75 years.  Based upon this return interval 1 to 2 intervals have been missed in the last 100-years.  This PNC is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Current conditions will result in high intensity stand replacing fire events.

NRCS Range Site limitations and considerations include:

Spruce-Fir

The spruce-fir sagebrush type extends from approximately 9,000 to over 11,000 feet in elevation.  Thin bark, persistence of dead lower limbs and high flammability of trees within this community makes it highly susceptible to severe damage.  This is the only community type within GRBA that has evolved with high intensity stand replacing fire events.  This community type often recovers quickly using aspen and white-fir cover trees.  This PNC is in Fire-Regime Condition Class 1.  Fire regimes and vegetative attributes have not been significantly altered on a large scale but stand throughout the Park are reaching the point that within the next 10 to 20 years will have missed at least one return interval.   Fire frequencies have not departed (either increased or decreased) from historical frequencies by more than one return interval.   

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Potential for sheet and rill erosion is moderate to severe depending on slope.

To restore understory vegetation within stands, harvest selectively and in small groups to achieve proper spacing that improves overall health of the stand.

Subalpine Pine

The Subalpine pine type extends from approximately 9,000 to over 10,500 feet in elevation.  In the absence of wild fire these trees, especially bristlecone pine can become quite old.  Estimated Fire return intervals are greater than 500 years.  This PNC is in Fire-Regime Condition Class 1.  Fire regimes and vegetative attributes have not been significantly altered on a large scale but stand throughout the Park are reaching the point that within the next 10 to 20 years will have missed at least one return interval.  Fire frequencies have not departed (either increased or decreased) from historical frequencies by more than one return interval.   

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Protect soils from accelerated erosion.

Mountain Sagebrush

Within GRBA, the mountain big sagebrush type extends from approximately 7,400 to over 10,000 feet in elevation.  In general, plant species richness, herbaceous productivity and sagebrush canopy cover increase with elevation.  This type has undergone the greatest change due to fire suppression and domestic livestock grazing.  Pinyon invasion has reduced the extant of mountain big sagebrush communities and contributed to the degree of separation between individual communities.  Loss and fragmentation of this type has greatly reduced ungulate winter range quality in and adjacent to the Park.  In the absence of fire, there is little reason to expect the mountain big sagebrush type to survive until the end of this century (Eddleman 2004). Fire return intervals have been estimated at every 50 to 75 years.  This PNC is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.   

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled burning.

High potential for cheatgrass infestation following prescribed fire.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Pinyon-juniper encroachment can completely alter the site to a woodland.

Resources of Concern
Note: All maps referred to in this section are available in the Dispatch Office copy of this guide. Because of the sensitive nature of these resources, specific locations of these resources are not available for general readers of the guide.
Cultural Resources 

Cultural resources include archeological, cultural, and historic resources in the park. A number of these have been identified and are mapped, and the map is available in the Dispatch Office copy of this Guide. At least 67 prehistoric archeological sites and 36 historic-period archeological sites have been identified within GRBA (Blalack in draft; Teague 1990; Wells 1990 and 1993). Sites range from buried habitation sites; surface artifact scatters, rock art sites, prehistoric and historic cultural landscapes, ethnographic resources, historic structures such as mining, sheep herding/cattle grazing sites such as dendroglyph sites. The dates of these sites range form the Paleo-Indian period of about 12,000 – 9000 B.C. to the Euro-American historic period beginning in the 1850s and continuing to the present. The NPS and GRBA will give consideration to these site types in their development plans under Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended.

Fire Effects Upon Cultural Resources
Cultural resources (prehistoric and historic) may be impacted to varying degrees by fire and fire management actions. Since these resources are located in a highly flammable environment, unwanted fire effects may not be completely preventable under all circumstances. However, impacts may be managed with appropriate pre-planning, avoidance, and mitigation. Mitigation effects are designed to prevent the impairment of the parks’ known cultural resources, and minimize the chance of adverse impacts to unknown sites.

Prehistoric Sites:  The effects of fire on prehistoric sites are variable, with particular concerns associated with rock art sites and those sites with dense, surface-visible scatters of obsidian and chert. In general, such sites with shallow buried deposits or features tend not to be impacted adversely by low intensity fires, while high intensity fire events associated with heavy fuel loads may cause serious impacts such as spalling of rock surfaces, crazing of obsidian and chert artifacts, fracturing ceramics or potsherds, and the disruption of hydration bands on obsidian surfaces. Of significant concern is the ground disturbance associated with the placement of staging areas and the construction of firelines necessary to fight or manage fires. These actions have the potential to impact prehistoric resources directly through ground disturbance.

Historic Sites:  The effects of fire on historic era sites are variable. There is particular concern associated with wooden structures, logging debris (i.e. stumps, logging decks), and mining features (i.e. framed portals, head-frames). Many other sites are effectively sub-surface (i.e. buried trash dumps) in their current appearance and thus relatively protected from adverse impact from low intensity fires while high intensity fires can cause metal and glass items to melt. Of greatest concern is the placement of staging areas and firelines needed to fight or manage fires. Associated ground disturbance has the potential for direct and adverse impacts on historic sites. Below is the List of Classified Structures for the park.

	Site
	No. of Structures
	Significant
	NRHP

	Baker Ranger Station
	6
	Yes
	X

	Johnson Lake Mining District
	8
	Yes
	X

	Lehman Aqueduct
	1 – linear
	Yes
	X

	Osceola (East) Ditch
	1 – linear
	Yes
	X

	Osceola (East) Ditch Tunnel
	1
	Yes
	

	Rhodes Cabin
	1
	Yes
	X

	Stella Lake Rock Dam
	1
	Yes
	

	Baker Lake Cabin
	1
	No
	

	Pole Canyon Dugout
	1
	No
	

	Pole Canyon Safe
	1
	No
	

	Robison Corral
	1
	No
	

	Tilford Spring Cabin
	1
	No
	

	Young Canyon Stone House
	1
	No
	


Impact Sources

There are three fire-related factors that can affect the level of impact to cultural resources: disturbance of the ground; ability to pre-plan and avoid impacts; and the risk posed by high intensity fire events.

Surface disturbance occurs as a result of the need to construct firelines, fire camps, staging areas, and related facilities. Fire management actions that minimize the need for surface disturbance will have less potential to effect cultural resources.

Pre-planning minimizes potential impacts from fire management actions by allowing consultation and oversight by cultural resource specialists. Tools that rely more heavily on pre-planned fire management actions (prescribed fire) allow advance identification and avoidance of significant cultural resources. Alternatives that entail more unplanned or emergency fire events, with little opportunity for advanced planning and clearance for cultural resources, have more potential to impact cultural resources.

High intensity fires have potential to drive heat pulses deep into the ground and to spall off rock surfaces that may contain rock art. These mechanisms can also negatively affect subsurface and lithic cultural resources. There are opportunities for high intensity fire events in many areas of the park. Actions that proactively reduce heavy fuel loads through low intensity fire or though mechanical removal of fuel reduce the risk of damage to cultural resources from high intensity fire.

Mitigation Process for Fire and Cultural Resources

All prescribed burn plans will be treated as an undertaking as defined in Section 106 of the National Historic Preservation Act, 1966, as amended. This will include the park archeologist reviewing all prescribed burn and mechanical fuel project plans for the presence of known surface resources and shallow subsurface resources in the project area. Combining information on the location and sensitivity of known sites with information on the expected fire operations impacts, fuel loads, and anticipated fire intensity, the archeologist will specify requirements necessary for the protection of significant resources within the project area. These requirements will be documented in each individual burn or mechanical fuel treatment plan.

Fireline construction or any other ground disturbing activity planned for prescribed and mechanical fuel projects will be flagged in advance of any work on the ground, and must receive clearance and approval from the park archeologist prior to the work.

For wildland fires, the archeologist will be consulted as soon as possible to identify known sensitive cultural resources that have the potential to be affected by the fire or by fire management actions. To the extent possible — and considering short timeframes, unpredictable fire behavior, and firefighter and public safety — mitigation measures specified by the parks’ cultural resource specialist will be implemented as part of the suppression response.

Resource base maps showing cultural resource site locations will be given to archeologist(s) and incident commanders on the firelines during project or wildland fires or when fires are near known cultural resources.

When a fire threatens cultural resources, the parks’ cultural resource specialist will be present to help mitigate fire suppression or rehabilitation impacts on those resources.

If during any fire, cultural resources are discovered during initial attack, these sites will be protected from damage if at all possible and the cultural resource specialist will be notified immediately. After a fire, the cultural resource specialist of the park may deem it necessary to complete a site survey to determine if there were any sites present and/or if any site damage occurred.

A photographic record will be kept of all fire suppression in cultural resource areas and of all archeological activities.

Required mitigation in all cases may include but not limited to: relocation of firelines away from sensitive cultural resources, line construction to exclude sites, removal of fuels from sensitive sites to reduce fire intensity, installation of hose lays, sprinklers or other water handling devices for direct protection of features, and/or wrapping sites or features with fire protective shelter material. As new cultural resource requirements and standards for protection are developed, they will be adopted and included as an appendix in this document.

Assessing the condition of known resources before project implementation and after the project is complete will provide better information on effects on cultural resources, and feedback on the effectiveness of mitigation practices. These pre/post project inspections are considered part of the project and may be funded from project dollars. 

Sensitive Species 

Fire has influenced composition, structure, and landscape patterns of animal habitat for millennia, so it is reasonable to assume that animals have coexisted and adapted to periodic perturbations from fire (Smith 2000).  Natural Resources Management Guidelines NPS 77, states:

The NPS will identify and promote the conservation of all Federally listed threatened, endangered, or candidate species within Park boundaries and their critical habitats... The NPS also will identify all state and locally listed threatened, endangered, rare, declining, sensitive, or candidate species that are native to and present in the Parks, and their critical habitats... All management actions for protection and perpetuation of special status species will be determined through the Park's resource management plan.

In addition, the Park’s primary objective as stated in the GMP is to manage the Park to maintain the greatest degree of biological diversity and ecosystem integrity within the provisions of the authorizing legislation. Based upon these guidelines and objectives, the Park is required to identify all sensitive species and their habitats within the Park and to manage for their continuity.  Based upon literature reviews, fieldwork, and historical citations, species are considered sensitive based on their current status in the Park if they meet one or more factors listed below:

Local rarity of native species.

Whether the species is endemic to the Park or local vicinity.

The importance of the species to the Park (as identified in Park management objectives).

Whether the species is the subject of political concern or unusual public interest.

The usefulness of the species as an indicator species.

The vulnerability of the species to local population declines.

Whether the species or its habitat is subject to human disturbance during critical portions of its life cycle. 

As a result of re-establishing more natural fire regimes, species that had previously benefited from fire suppression may, in the future, see their habitat reduced in size. This will have negative impacts on species that use fire-suppressed habitats. In general, it is better to re-establish a more natural fire regime rather than attempt to maintain unnatural fire regimes and unnatural plant communities. This generality holds even if re-established fire regimes have a negative effect on individual species. However, while the long-term goal may be to re-establish natural fire regimes, it may have short-term goals that retain key habitat for native species until other habitat has become suitable or until we are comfortable that the species is adequately managed.  The following species are classified as NPS sensitive species for GRBA:

Mammals 

Mammal populations listed below are considered shrub steppe, open woodlands and ponderosa pine obligates and are declining due to habitat loss and degradation. 

Spotted Bat 

Mexican Free-Tailed Bat 

Fringed Myotis

Long-Eared Myotis

Long-Legged Myotis

Silver-Haired Bat

Townsend’s Big-Eared Bat 

Western Big-Eared Bat

Pygmy Rabbit 

Merriam’s shrew 

Ring-Tailed Cat 

Rocky Mountain Bighorn Sheep 

Beaver 

Yellow Belly Marmots

Fish

The Park has worked for several years to find/restore BCT to Mill, Strawberry and South Fork Big Wash, Snake and South Fork Baker Creeks. BCT populations also exist in Pine and Ridge Creeks and but this is outside the historic range. See Table 1.  Until which time viable populations of BCT are developed, the Pine and Ridge Creeks BCT populations need protection for use as a source stock for reintroduction.  Due to long-term fire suppression, all of these watersheds have high fuel loads and are likely to burn intensely. BCT could be highly impacted by changes in water quality that might result from a fire. All other salmonids found in Park waters are considered nonnative.  Non-salmonids have been extirpated due to the stocking of Rainbow, Brook and brown trout. Below are the Bonneville cutthroat trout populations in and adjacent to GRBA

	Stream
	BCT Habitat in Park (miles)
	BCT Habitat outside Park (miles)
	Estimated BCT population (3/2003)

	Mill
	1.0
	0.5
	350

	Strawberry
	5.0
	3.0
	60

	South Fork Big Wash
	3
	0
	80

	Snake
	4.2
	0
	Not yet established

	South Fork Baker
	1.2
	0
	Not yet established

	Pine/Ridge
	0.25
	1.25
	800

	Big Wash
	0
	1.5
	Established


Birds

The bird populations listed below are considered shrub steppe, open woodlands and ponderosa pine habitats obligate and are declining due to habitat loss and degradation.

Northern Goshawk

Ferruginous Hawk

Swainson’s Hawk

Golden eagle

Bald Eagle

Peregrine Falcon

Sage Grouse

Flammulated Owl

Three-Toed Woodpecker

Nonnative Plants 

There are 43 species of nonnative herbaceous plants growing within the Park’s boundaries. Ten species are of the utmost concern due to their extremely detrimental effects on native plant communities and ability to spread. These are:

Cheatgrass

Spotted knapweed 

Musk thistle 

Bull thistle 

Field bindweed

Common mullein 
Crested wheatgrass

Kentucky bluegrass

Common timothy 

Russian thistle

Of most concern at GRBA is Cheatgrass.  Cheatgrass was accidentally introduced into the United States sometime around the turn of the 20th century, supposedly through contaminated grain (Pyke and Novak 1994). By 1930, it had achieved its current distribution (Pyke and Novak 1994).  During the next 3 decades, it spread rapidly into overgrazed sagebrush rangeland (Billings 1994).  Following disturbance by fire in areas where cheatgrass is present, it reestablishes from abundant seed. Even if fire destroys 90 percent or more of its seed, it can reestablish and compete significantly with native perennials (Bradley 1986a; Monsen 1994). Over a period of years, cheatgrass gains dominance over perennials and increases the flammability of the site (Peters and Bunting 1994).  Once cheatgrass becomes abundant enough to increase the likelihood of fire, repeated fires may occur frequently enough to eliminate shrubs such as sagebrush and native perennials. As wildfires become more common cheatgrass can essentially dominate a site (Monsen 1994).  Invasive nonnative grasses, such as cheatgrass, benefit from fire and promote recurrent fire to the point that natural plant communities cannot be restored.  This vegetative type-conversion can affect over all biodiversity.  Native species can occupy sites that were dominated by cheatgrass, but this is not a common occurrence. Actions, which attempt to minimize disturbance such as mechanical thinning, mulching and seeding with native perennial grasses can help to restore sites to native vegetation while minimizing cheatgrass invasions.

Water Quality

Ten permanent streams originate in the Park between 6,200 and 11,000 feet elevation and are fed by numerous springs along their courses. The streams average five miles in length. Five alpine lakes averaging two acres in size also exist, two of which support nonnative introduced salmonid populations. Six streams flow eastward into Snake Valley, and four westward into Spring Valley. Most of the streams gradually percolate into the alluvium and/ or evaporate before reaching the adjacent valleys.

Bonneville cutthroat trout (BCT) are the only native trout to Great Basin National Park, yet they were extirpated from every stream but one due to non-native introductions and land use changes. The park has been actively trying to restore populations of this species to 18 miles of streams since 1999, at a cost of over $300,000.

The designated sensitive watersheds were chosen due to their close proximity to streams containing BCT, their slope, and runoff potential. Each of these areas should be considered a priority for mechanical thinning and prescribed fire to reduce the potential for hot, stand-consuming wildfire. A hot fire could elevate stream temperatures above 70 degrees Fahrenheit, which would then kill all trout. The resulting ash from such a fire would inundate spawning gravels and prohibit at least one year class from developing.

Air Quality

Congress, as amended in 1977, enacted the Clean Air Act, after determination that the nation's air quality was rapidly deteriorating, and that Federal leadership and financial assistance were needed to cope with the problem.  The primary Federal responsibility is to provide technical and financial assistance to state and local governments, who have the responsibility to develop and execute air pollution prevention and control programs.  This includes the State of Nevada’s Smoke Management Plan.

As part of this preservation effort, the Clean Air Act created three classifications of varying degrees of restriction of allowable air quality deterioration.  Under the terms of this classification, the former Lehman Caves National Monument was designated a Class II area.  The establishment of GRBA in 1986 did not change this classification.  

"The National Park Service will seek to perpetuate the best possible air quality in Parks because of its critical importance to visitor enjoyment, human health, scenic vistas, and the preservation of natural systems and cultural resources...The Park Service will assume an aggressive role in promoting and pursuing measures to safeguard (air quality related values) from the adverse impacts of air pollution. In cases of doubt regarding the impacts of existing or potential air pollution on Park resources, the Park Service will err on the side of protecting air quality and related values for future generations." (Chapter 4:17 December 1988).

GRBA is currently entering into an agreement NPS and the State of Nevada, Division of Environmental Protection, Bureau of Air Quality (BAQ).   The principle objective of this Agreement is to maintain the current Smoke Management Program (SMP) in Nevada on GRBA administered lands. The Agreement specifies the responsibilities for the State of Nevada Smoke Coordinator position. The SMP details the appropriate procedures to follow when prescribed or wildland fires, used for resource benefits, take place on specific lands in Nevada.

Agreement Objectives

To minimize the generation and/or impacts of smoke in Nevada when prescribed burning is necessary to conduct range and forest practices. Alternative treatments will be encouraged and used where environmentally acceptable, technologically feasible, and economically reasonable to achieve the management objective.

To minimize visibility impacts from smoke sensitive areas, such as roads, schools, hospitals, nursing homes, airports, recreational areas, and those designated by the Secretary of Interior as Class I areas and wilderness areas with designated Class I air sheds.

To acknowledge the role of fire in Nevada and allow the use of fire under controlled conditions to maintain healthy ecosystems while meeting the requirements of state and/or federal ambient air quality standards.

To demonstrate compliance with the applicable “conformity” requirements described by federal law and regulation.

To maintain and improve a system to inventory emissions from prescribed and wildland fires for resource benefits.

To coordinate open burning among land management agencies and monitor impacts.

To provide technical support for the protection of affected resources and visibility.

To address interstate smoke transport issues through enhanced communication and the development of interstate/interagency agreements.

Authority for Agreement

16 U.S.C. §1g provides that the NPS may enter cooperative agreements that involve the transfer of NPS-appropriated funds to state governments for the public purpose of carrying out NPS programs pursuant to 31 U.S.C. 6305;

The State of Nevada Environmental Commission has the authority pursuant to Nevada Revised Statutes 445B. 210 and 445B.235 to cooperate with other governmental agencies including the Federal Government in all matters relating to air pollution control.

Statement of Work
The NPS agrees to:

Provide financial assistance as provided under “Authority for Agreement”.

Ensure proper smoke management of prescribed fires. On a case-by-case basis, identify and implement appropriate smoke management techniques to minimize the amount and/or impact of smoke produced.

Ensure each proposal for prescribed fire conforms to applicable land use plans and identifies the specific resource objectives to be attained.

Ensure general conformity, air quality impacts, mitigation and alternatives to prescribed burning are addressed in the appropriate NEPA documentation, as applicable.

Obtain a variance from BAQ before initiating a prescribed burn when PM10 emissions are expected to exceed the quantity and/or when predicated by the proximity to a sensitive area.

Comply with the SMP and any applicable local requirements.

Notify, prior to ignition, the appropriate local agency of the time, location and duration of all prescribed burns that are initiated.

Participate in the development of a statewide emissions inventory by providing the BAQ with an annual report of prescribed and wildland fires managed on NPS lands that release a total of ten tons of PM10 or more during the calendar year.

Provide the BAQ with a copy of the Daily Situation Reports (DSR) for all burning activities on NPS lands on a daily basis.

The BAQ agrees to:

Provide a staff member for one-third of a Full Time Equivalent (FTE) to address interagency statewide smoke management and coordination issues. The Smoke Coordinator position will be in the BAQ. The remaining two-thirds of the time the Smoke Coordinator will focus on various air quality issues for BAQ.

Provide office space, furniture and supplies for the Smoke Coordinator, and administrative support.

Review and process all requests for authorization of open burning in the order received within the time allocated in the SMP.

Provide and update the list of local health agency contacts at the Division’s web site on an annual basis.

Notify all cooperating Land Managers of air pollution episodes in the area of burning.

Collect and tabulate reports from burners releasing ten tons or more of PM10 within Nevada during the calendar year and to make the results available at the BAQ website.

Resource Standards for Fire Strategies 

The application of strategy and tactics that effectively meet suppression and resource objectives with the least environmental, cultural and social impacts has been termed Minimum Impact Suppression Techniques (MIST).  The following MIST guidelines developed from the National Wildfire Coordinating Group standards will be used on all fire management actions within the park.
Minimum Impact Suppression Techniques

Safety

Apply principles of LCES to all planned actions.

Constantly review and apply the 18 Watch Out Situations and 10 Standard Fire Orders.

Escape Routes and Safety Zones

In any situation, the best escape routes and safety zones are those that already exist.  Identifying natural openings, existing roads and trails and taking advantage of safe black will always be a preferred tactic compatible with MIST.  If safety zones must be created, follow guidelines similar to those for helispot construction.  Constructed escape routes and safety zones in heavier fuels will have a greater impact, be more time consuming, labor intensive and ultimately less safe

Tactical Standards

Select tactics, tools, and equipment that least impact the environment. 

Motor vehicle and heavy equipment use is limited to existing roads. 

Firelines will be located to take advantage of natural barriers, rock outcroppings, trails, streams, existing roads and trails, etc. 
Monitor and patrol firelines to ensure continued effectiveness.
Use cold-trail, wet line or combination when appropriate. If constructed fireline is necessary,. 

Firelines will use minimum width and depth to stop fire spread. When fire lines approach road corridors available for visitor vehicle travel, they will be curved so as not to present a straight line away from the road. 

Consider the use of fireline explosives (FLE) for line construction and snag falling to create more natural appearing firelines and stumps.

Burn out and use low impact tools like swatters and gunny sacks if appropriate.

Minimize bucking to establish fireline:  preferably move or roll downed material out of the intended constructed fireline area. If moving or rolling out is not possible, or the downed log/bole is already on fire, build line around it and let the material be consumed.

Adjacent to fireline: limb only enough to prevent additional fire spread.

Inside fireline: remove or limb only those fuels which would have potential to spread fire outside the fireline.

Cut brush or small trees necessary for fireline construction flush to the ground.

Trees, burned trees, and snags:

Minimize cutting of trees, burned trees, and snags.

Do not cut live trees unless it is determined they will cause fire spread across the fireline or seriously endanger workers. Cut stumps flush with the ground.

Scrape around tree bases near fireline if hot and likely to cause fire spread.

Identify hazard trees with flagging, glow sticks, or a lookout.

When using indirect attack:

Do not fall snags on the intended unburned side of the constructed fireline unless they are an obvious safety hazard to crews.

Fall only those snags on the intended burn-out side of the line that would reach the fireline should they burn and fall over. 

Heavy Equipment

Heavy equipment will not be used except where life and property are clearly threatened. 
Heavy equipment use will only be used to widen existing dirt or paved roads for use as control lines.  
The Resource Advisor must be consulted whenever heavy equipment use is contemplated. The Superintendent must approve any heavy equipment use.  
Heavy equipment shall not be used within 100 feet of stream channels except in a dire emergency. 
Aviation Management

Minimize the impacts of air operations by incorporating MIST in conjunction with the standard aviation risk assessment process.

Damage to soils and vegetation resulting from heavy vehicle traffic, noxious weed transport, and/or extensive modification of landing sites. 

Impacts to soil, fish and wildlife habitat, and water quality from hazardous material spills.

Chemical contamination from use of retardant and foam agents.

Biological contamination of water sources such as whirling disease or zebra mussel.

Safety and noise issues associated with operations in proximity to populated areas, livestock interests, urban interface, and incident camps and staging areas.

Consult Resource Advisors in the selection and construction of helispots during incident planning.

When planning for helispots determine the primary function of each helispot, e.g., crew transport or logistical support.  

Consider using long-line remote hook in lieu of constructing a helispot.

Estimate the amount and type of use a helispot will receive and adapt features as needed.

Balance aircraft size and efficiency against the impacts of helispot construction.

Use natural openings as much as possible.  If tree felling is necessary, avoid high visitor use locations unless the modifications can be rehabilitated.  Fall, buck, and limb only what is necessary to achieve a safe and practical operating space.

Mop-up Standards

Consider using “hot-spot” detection devices along perimeter (aerial or hand-held).

Use extensive cold-trailing to detect hot areas.

Cold-trail charred logs near fireline:  do minimal scraping or tool scarring. Restrict spading to hot areas near fireline.

Minimize bucking of logs to check for hot spots or extinguish fire:  preferably roll the logs and extinguish the fire.

When ground is cool return logs to original position after checking.

Refrain from piling:  burned/partially burned fuels that were moved should be arranged in natural positions as much as possible.

Consider allowing larger logs near the fireline to burn out instead of bucking into manageable lengths. Use a lever, etc. to move large logs.

Avoid use of non-native materials for sediment traps in streams.  

Aerial fuels (brush, small trees, and limbs): remove or limb only those fuels which if ignited have potential to spread fire outside the fireline. Avoid creation of "boneyards" of unburned debris, by scattering as necessary rather than concentrating. 

Burning trees and snags:

Be particularly cautious when working near snags (ensure adequate safety measures are communicated).

The first consideration is to allow a burning tree/snag to burn itself out or down.

Identify hazard trees with flagging , glow-sticks or a lookout.

If there is a serious threat of spreading firebrands, extinguish with water or dirt.

Consider felling by blasting, if available.
Nonnative Plants

Consider the potential for introduction of noxious weeds and mitigate by removing weed seed from vehicles, personal gear, cargo nets, etc.

Know the locations of invasive plant populations and minimize all operations in the area.

Riparian Areas

Assess risks to sensitive watersheds from chemical retardants and foam.  Fire managers should weigh use of retardant with the probability of success by unsupported ground force. Retardant may be considered for sensitive areas when benefits will exceed the overall impact.  
Water drops are preferred over fire retardant. Under no circumstances will retardants be used in the watershed. 

Communicate specific drop zones to air attack and pilots, including areas to be avoided..

Use gravity socks in stream sources and/or combination of water blivets and fold-a-tanks to minimize impacts to streams
Use longer draft hoses to place pumps out of sensitive riparian areas.

Plan travel routes for filling bladder bags to avoid sensitive riparian areas. 

Consult Resource Advisors prior to extended water use beyond initial attack. 

Logistics, Camp Sites, and Personal Conduct

Consider impacts on present and future visitors.

Provide portable toilets at areas where crews are staged.

Good campsites are found, not made.  If existing campsites are not available, select campsites not likely to be observed by visitors 

Select impact-resistant sites such as rocky or sandy soil, or openings within heavy timber. Avoid camping in meadows and along streams or shores.

When there is a small group try to disperse use.  In the case of larger camps:  concentrate, mitigate, and rehabilitate.

Lay out camp components carefully from the start.  Define cooking, sleeping, latrine, and water supplies.

Prepare bedding and campfire sites with minimal disturbance to vegetation and ground.

Personal Sanitation: 

Designate a common area for personnel to wash up.  Provide fresh water and biodegradable soap. 

Do not introduce soap, shampoo or other chemicals into waterways.

Dispose of wastewater at least 200 feet from water sources.

Toilet sites should be located a minimum of 200 feet from water sources. Holes should be dug 6-8 inches deep.

If more than 1 crew is camped at a site strongly consider portable toilets and remove waste.

Store food so that it is not accessible to wildlife, away from camp and in animal resistant containers.

Do not let garbage and food scraps accumulate in camp. All garbage will be packed out. 

Monitor travel routes for damage and mitigate by:

Dispersing on alternate routes or

Concentrating travel on one route and rehabilitate at end of use.

If a campfire is built, leave no trace of it and avoid using rock rings.  Use dead and down wood for the fire and scatter any unused firewood.  Do not burn plastics or metal.

Restoration and Rehabilitation

Firelines:

After fire spread has stopped and lines are secured, fill in firelines and cup trenches and obliterate any berms.

Ensure stumps are cut flush with ground.

Camouflage cut stumps by flush-cutting, chopping, covering, or using FLE to create more natural appearing stumps.

Any trees or large size brush cut during fireline construction should be scattered to appear natural.

Discourage the use of newly created firelines and trails by blocking with brush, limbs, poles, and logs in a naturally appearing arrangement. 

Use waterbars to prevent erosion, or use woody material to act as sediment dams.

	Maximum Waterbar Spacing

	Percent Grade
	Maximum Spacing, Feet

	< 9
	400

	10 – 15
	200

	15 – 25
	100

	25 +
	50


Personnel should avoid using rehabilitated firelines as travel corridors whenever possible because of potential soil compaction and possible detrimental impacts to rehab work.

Camps:

Restore campsite to natural conditions.

Scatter fireplace rocks and charcoal from fire, cover fire ring with soil, and blend area with natural cover.

General:

Remove all signs of human activity.

Restore helicopter landing sites.

Fill in and cover latrine sites.
Walk through adjacent undisturbed areas and take a look at your rehab efforts to determine your success at returning the area to as natural a state as possible.
A rehabilitation plan as required by NPS-18 with the use of Burned Area Emergency Rehabilitation (BAER) Teams will be formulated and implemented in advance of demobilization. Standards for National Park Service BAER teams are substantially different from those used by other Interior agencies or the Forest Service. For a summary of these standards, see the BAER NPS Team Leader Field Reference Guide (dated 1995). 

Fire Suppression 

The primary objective for fire suppression in Great Basin National Park is to confine, contain, or control, at minimum total costs, all wildfires. Fire managers and firefighters should select tactics that have minimal impact to values at risk while taking all necessary steps to protect firefighter and public safety. Key incident management considerations are:
Firefighter and public safety cannot be compromised.

Evaluate suppression tactics during planning and strategy sessions to ensure they meet resource objectives and MIST.  Include park Resource Advisor and/or designated representative.

Communicate MIST where applicable during briefings and implement during all phases of operations.

Evaluate the feasibility of Wildland Fire Use in conjunction with MIST for achieving resource benefits.

Prescribed Fire

Prescribed Fires involve the use of fire as a tool to achieve resource and protection management objectives. Prescribed fire may also be used for debris removal purposes in conjunction with mechanical fuel reduction projects. The Park may utilize an interagency team approach for complex burns carried out on the boundaries or close to developed areas or during burns of large acreage.

Wildland Fire Use 

Wildland Fire Use is the management of naturally ignited fires to achieve resource benefits, where fire is a major component of the ecosystem. Allowing fire to play its natural role can enhance natural resource values.  For centuries, lightning caused fires have created vegetative diversity, such as a mixture of wildlife habitats, while eliminating heavy fuel accumulation. Wildland Fire Use will be managed to burn in a natural way to provide benefits to the resources until rainfall or snowstorms put it out.  The objective of the Wildland Fire Use program is to allow fire to re-establish fire as a natural ecosystem component.

Park Resource Advisors

	Name
	Position
	Red Carded?

	Tod Williams
	Chief, Resource Management
	No

	Neal Darby
	Wildlife Biologist
	No

	JoAnn Blalack
	Cultural Resource Program Manager
	No

	Ben Roberts
	Natural Resource Program Manager
	Yes

	Gretchen Schenk
	Ecologist
	Yes

	Bryan Hamilton
	Biological Science Technician
	Yes

	Matt Reece
	Physical Science Technician
	Yes


Maps of Interest

The following maps are available in the Dispatch Office copy of this Guide are intended to provide site-specific guidance for the recommendations. They are not included in the Guide itself because of the sensitive nature of the resources:

Sensitive Species Locations 

Sensitive Watershed Locations

Archeological and Historical Site Locations 
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1.0
INTRODUCTION

The purpose of fire monitoring is to provide effective evaluation of the fire management program.  The focus is monitoring vegetation and fuels, and how they are affected by the application of fire.  

The GRBA fire-monitoring program is designed to evaluate whether fire and resource management objectives are being met, as well as to document any unexpected consequences of fire management activities.  The fire-monitoring plan describes what will be used for collecting, managing, and evaluating fire effects information that forms the core of the fire-monitoring program at GRBA. The overall sampling design is based on the nine major vegetative communities found within the park.  Adaptive management will result in changes to this plan as new information and research results are obtained.  These changes may include new or alternative monitoring techniques, changes in treatment prescriptions, or refinement of management objectives.   

1.1
Monitoring Framework

The fire effects monitoring framework for GRBA is based on the nine major potential vegetative types found within the park.  Each type is recognized in the field by the soils series and the associated range site guide for the park described the potential natural community as well as the range of natural variation by species.  Potential natural vegetation can differ significantly from the existing dominant vegetation due to a century of fire suppression.  Table 1 provides a list of these types and acreage found in the park. 
Table 1.  Potential natural vegetation  

	Potential Natural Communities
	Acres
	Estimated Fire Return 
	Fire Regime Condition Class

	Aspen
	654
	50 – 75 years
	2

	Mixed Conifer
	21,355
	
	

	Mt. Sagebrush/Mtn. Mahogany
	6,516
	50 – 75 years
	2

	Mt. Sagebrush - Grassland
	9,984
	
	

	Ponderosa Pine
	6,265
	 30 – 50 years
	3

	Montane Grasslands
	6,338
	50 – 75 years
	2

	Pinyon-Juniper Woodlands
	10,002
	30 – 50 years
	3

	Subalpine Pine
	9,162
	>500 years
	1

	Spruce-Fir
	2,973
	>100 years
	1

	Sagebrush-Grassland
	5,272
	10 –25 years
	3


1.2  Potential Natural Communities
1. Sagebrush – Grasslands: Within sagebrush – grass communities, low to moderate intensity fires recurring at approximately 10 to 25 years maintained species diversity and a mosaic of various age classes by eliminating woody species and regenerating older decadent vegetation.  Based upon this return interval, sagebrush-grass communities have missed between 4 to 10 burn intervals in the last 100-years.  This PNC community is in Fire-Regime Condition Class 3.  Fire regimes and vegetative attributes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high. Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments may be necessary before fire is used to restore the historical fire regime.  Decreased fire return intervals have resulted in:  shrub and tree encroachment; increased down and standing fuels; loss of a mosaic of seral stages within the plant community and a loss of herbaceous species diversity.  This altered fire regime results in burns of higher intensity and size, which could disrupt natural recovery post burn.  Singleleaf pinyon and Utah juniper, readily invade this site where it occurs adjacent to these woodlands.  When pinyon-juniper canopies are allowed to close, they eliminate the understory vegetation.  Over 10,000 acres of this community type at GRBA have been lost to pinyon-juniper encroachment. 

Based upon the Natural Resource Conservation Service (NRCS) range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This site occurs on summits, side slops, valley bottoms and hills on all aspects.  Elevations are from 6,200 to 7,500 feet. Slopes range from 4 to 75 percent.  The plant community is shrub dominated by big sagebrush, antelope bitterbrush, little leaf mountain mahogany, winterfat and snakeweed.  Indian ricegrass, needle-and-thread grass, bluebunch wheatgrass and basin wild rye are the dominant grasses. Singleleaf pinyon and Utah juniper, readily invade this site where it occurs adjacent to these woodlands.  Potential natural vegetative composition is about 50 percent grasses, 35 percent shrubs, 10 percent forbs and 5 percent trees in a pristine environment. NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled burning.

High potential for cheatgrass infestation following prescribed fire.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Pinyon-juniper encroachment can completely alter the site to woodlands.

2. Mountain Sagebrush/Mountain Mahogany Woodlands:  Mountain Mahogany communities experienced moderate to high intensity burns at infrequent intervals of 50 to 75 years.  Based upon this return interval, mountain mahogany communities have missed between 1 to 2 burn intervals in the last 100-years.  This PNC community is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Fire plays a significant role in regenerating decadent stands, creating a mosaic of seral states within stands, preparing the seedbed and maintaining a diversity of herbaceous species mixed within the community.

Current mahogany stands at GRBA are in a mid to late seral condition and are dense. Historic photos show this increase on a landscape scale.  Loss of open habitats within these stands could be a major limiting factor for recovery and restoration of Bighorn Sheep.

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This site occurs in concave positions on mountain slopes, outcroppings on mountain summits and side slopes on all exposures.  Elevations are 7,000 to 9,500 feet.  The plant community is dominated by curlleaf mountain mahogany.  Singleleaf pinyon, white fir, aspen and limber pine may occur sporadically in the tree canopy.  Mountain bigsage and mountain snowberry are the principle Understory shrubs.  Columbia needlegrass, bluebunch wheatgrass, letterman needlegrass and muttongrass are the most prevalent Understory grasses.  Potential vegetative composition is about 15 to 25 percent grasses, 5 percent forbs, 10 to 20 percent shrubs and 50 to 70% percent trees. Fire is recognized as a natural disturbance that strongly influences the structure and composition of the climax vegetation of this woodland.

NRCS Range Site limitations and considerations include:

As ecological conditions deteriorate, understory grasses and forbs are reduced. 

High potential for cheatgrass infestation following prescribed fire.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Heavy utilization by livestock or wildlife results in a hedge line, out of reach of browsing animals and decreases site productivity.

3.  Pinyon-Juniper Woodlands:  Fire within pinyon-juniper plant communities played an important role in limiting tree density, moderating pinyon-juniper encroachment into adjacent plant communities, creating a mosaic of burned and unburned woodlands on a landscape scale and promoting a diverse herbaceous understory component.  Fires typically burned at 20 year intervals on north aspects and canyon bottoms at low to moderate intensity carried through the woodland under story by shrubs and grasses.  On dryer south and west aspects a lack of herbaceous vegetation and less tree density increased the fire return rate to 50 or more years.  Based upon this return interval, pinyon-juniper communities have missed between 2 to 5 burn intervals in the last 100-years. This PNC is in Fire-Regime Condition Class 3.  Fire regimes and vegetative attributes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high. Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments may be necessary before fire is used to restore the historical fire regime.  Current Pinyon-Juniper woodlands within GRBA are dense, over mature, and in some areas lack any herbaceous vegetation.  The skeletal remains of sagebrush, rabbit brush and bitterbrush is present throughout.  Laminated root rot is now naturally thinning the stands leaving an abundance of down fuels.  Wind driven fires of high intensity over a large area can be expected. 

The majority of Pinyon- Juniper woodlands within GRBA fit the NRCS over-mature woodland successional state description of:  extremely dense singleleaf pinyons and Utah junipers that have reached maximum height for the site dominate this stage.  Upper crowns are typically irregularly flat-topped or rounded.  Understory vegetation is lacking due to tree competition, overstory shading, duff accumulation, etc.  Tree canopy is commonly greater than 30 percent.  Laminated root rot is now naturally thinning the stands leaving an abundance of large down fuels.  Wind driven fires of high intensity over a large area can be expected.

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This site is dominated by singleleaf pinyon and Utah juniper.  Black and Big sagebrush, antelope bitterbrush and rabbitbrush are the principle Understory shrubs.  This woodland community occurs on side slopes, canyons and summits at elevations between 5,700 to 8,200 feet. Overstory tree canopy composition is about 50 to 70 percent singleleaf pinyon and 30 to 40 percent Utah juniper.  Understory vegetation composition is about 35 percent grasses, 5 percent forbs and 60 percent shrubs in a pristine state.  Bluebunch wheatgrass, Indian ricegrass, muttongrass and Great Basin wild rye are the most prevalent understory grasses. Understory vegetation is strongly influences by tree competition, overstory shading, duff accumulation, etc.  Fire is recognized as a natural disturbance that strongly influences the structure and composition of the climax vegetation of this woodland. Understory vegetation composition is about 35 percent grasses, 5 percent forbs and 60 percent shrubs in a pristine state.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled burning.

High potential for cheatgrass infestation following prescribed fire.

Proper tree spacing is the key to a healthy pinyon-juniper woodland.

Potential for sheet and rill erosion is moderate to severe depending on slope.

To restore understory vegetation within stands, harvest selectively and in small groups to achieve proper spacing that improves overall health of the stand.

Broadcasting slash improves reestablishment of native understory species and establishment of seeded grasses and forbs.

4.  Ponderosa Pine Communities:  The loss of ponderosa pine communities is of most concern at GRBA.  Within Nevada, these communities are limited to the extreme eastern side of the state and occur mainly in the Snake Range, which encompasses the Park.  The Park contains both upland ponderosa communities and riparian ponderosa communities.  Current conditions within this community show little to no regeneration of ponderosa pine with a thick dense under story of White-fir.  Lack of disturbance and shading from this dense White-fir understory has eliminated, shrubs, herbaceous vegetation and ponderosa pine regeneration.  Fuel loading is heavy.   Historically, fires burned with low intensity in a creeping mosaic pattern consuming grass shrubs and small trees and did not affect the larger ponderosa pines.  Return intervals are estimated at 10 to 25 years.  Fire played an important role in maintaining community structure within what were once open stands.  Based upon this return interval, ponderosa pine communities have missed between 4 to 10 burn intervals in the last 100-years.  This PNC is in Fire-Regime Condition Class 3.  Fire regimes and vegetative attributes have been significantly altered from their historical range.  The risk of losing key ecosystem components is high.   Fire frequencies have departed from historical frequencies by multiple return intervals. This results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need high levels of restoration treatments, such as hand or mechanical treatments. These treatments may be necessary before fire is used to restore the historical fire regime.  Current conditions will result in high intensity stand replacing fire events.  

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This woodland site occurs on northerly aspects on flats and side slopes of 15 to 50 percent slope.  Elevations are 8,000 to 9,500 feet.  The plant community is dominated by Ponderosa pine and Douglas-fir with lesser amounts of white fir, aspen and limber pine occurring sporadically in the tree canopy.  Common juniper, green leaf manzanita, creeping barberry, currents, and Utah serviceberry and mountain snowberry are the principle Understory shrubs.  Columbia needlegrass, bluebunch wheatgrass, slender wheatgrass, spike trisetum and muttongrass are the most prevalent Understory grasses.  An overstory canopy of 40 to 50 percent is assumed to be representative under a natural fire regime. Potential vegetative composition is about 15 percent grasses, 15 percent forbs, 10 to 70 percent shrubs and young trees.  Overstory tree canopy composition is about 60 percent ponderosa pine, 20 percent Douglas-fir, 10 percent white-fir and a 10 percent mix of limber pine, aspen and Engelman spruce.  Fire is recognized as a natural disturbance that strongly influences the structure and composition of the climax vegetation of this woodland.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Proper tree spacing is the key to a healthy woodland.

Potential for sheet and rill erosion is moderate to severe depending on slope.

To restore understory vegetation within stands, harvest selectively and in small groups to achieve proper spacing that improves overall health of the stand.

Broadcasting slash improves reestablishment of native understory species and establishment of seeded grasses and forbs.

5.  Aspen:  Aspen stands are considered one of the most biologically diverse ecosystems in the Intermountain West.  As aspen dominated landscapes convert to other cover types, tremendous biodiversity is lost.  These losses include not only vascular plants and vertebrate animals but also nonvascular plants and invertebrate organisms. Measures taken to sustain aspen ecosystems across the landscape will greatly promote sustaining biodiversity.  GRBA contains large stands of aspen interspersed within almost all plant communities across the elevation gradient.  Aspen trees sprout from roots following fire.  Thus, fire plays an important role in regenerating decadent aspen stands and maintaining biodiversity across the landscape.  A large percentage of the aspen stand within the Park could be classified as decadent consisting of very large even aged trees and a under story dominated by White-fir.  Fire return intervals have been estimated at every 50 to 75 years.  This PNC is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Shading, lack of disturbance and White-fir encroachment has resulted in little regeneration of aspens within most stands.

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This woodland site occurs on cool, moist mountain slopes of all aspects.  Slopes range from 8 to 50 percent.  Elevations range from 8,000 to over 10,000 feet.  This woodland community is composed of one to several quaking aspen clones, each with a common genetic makeup and individual phonological and physiological characteristics.  Wildfire is recognized as a natural disturbance that strongly influenced the structure and composition of climax vegetation.  Periodic wildfires prevent over-mature aspen stands and maintain a naturally stratified mosaic of even-aged aspen communities in various stages of successional development.  In the absence of fire, aspen stands become uneven-aged.  Aspen and Engelman spruce dominate this site.  An overstory canopy of 40 percent is assumed to be the representative of tree dominance under a natural fire regime.  Sufficient light is able to penetrate the tree canopy to support abundant undergrowth. Understory vegetation composition is about 40 percent grasses, 35 percent forbs and 25 percent shrubs and trees.  Species present include nodding brome, mountain brome, slender wheatgrass, skyline bluegrass, mutton grass, clover, sweetanise, meadow rue, creeping barberry and mountain snowberry.  Understory vegetative composition is about 25 shrubs, 40 grasses and 35 forbs when the overstory averages 40% tree dominance in a pristine environment; however, no specific compositions were given.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Proper tree spacing is the key to a healthy woodland.

Potential for sheet and rill erosion is moderate to severe depending on slope.

6. Mixed Conifer:  Within the mixed conifer, fire plays an important role in regulating tree density, maintaining structural diversity within stands and moderating encroachment of white-fir into adjacent plant communities.  Current conditions within this community show a thick dense under story of White-fir.  Fir engraver beetles have impacted many stands.  This has lead to an abundance of heavy down fuels.  Competition and shading from this dense White-fir understory has eliminated, shrubs, herbaceous vegetation and pine regeneration.  Historically, fires burned with moderate intensity in a mosaic pattern consuming grass shrubs, smaller trees and in particular white fir.  A deep accumulation of resinous litter combined with a thin bark and shallow root system made the older white firs particularly susceptible to impacts from fire.  Fire played an important role in maintaining community structure within what were once open stands.  Return intervals are estimated at 50 to 75 years.  Based upon this return interval 1 to 2 intervals have been missed in the last 100-years.  This PNC is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.  Current conditions will result in high intensity stand replacing fire events.

Based upon the NRCS range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This woodland site occurs on northerly aspects on flats and side slopes of 15 to 75 percent slope.  Elevations are 8,000 to 9,500 feet.  A mix of white-fir, limber pine, Engelman spruce, ponderosa pine, aspen and Douglas fir dominates the plant community.  Common juniper, creeping barberry, currents, and Utah serviceberry and mountain snowberry are the principle Understory shrubs.  Columbia needlegrass, bluebunch wheatgrass, slender wheatgrass, spike trisetum and muttongrass are the most prevalent Understory grasses.  An overstory canopy of 40 to 50 percent is assumed to be representative under a natural fire regime. Potential vegetative composition is about 15 percent grasses, 15 percent forbs, 70 percent shrubs and young trees.  Overstory tree canopy composition is about 50 to 80 percent white-fir, 20 to 50 percent Douglas fir, 2 to 10 percent Aspen and a 10 percent mix of limber pine, bristlecone pine, ponderosa pine, aspen and Engelman spruce.   

7. Spruce-fir:  

The spruce-fir sagebrush type extends from approximately 9,000 to over 11,000 feet in elevation.  Thin bark, persistence of dead lower limbs and high flammability of trees within this community makes it highly susceptible to severe damage.  This is the only community type within GRBA that has evolved with high intensity stand replacing fire events.  This community type often recovers quickly using aspen and white-fir cover trees.  This PNC is in Fire-Regime Condition Class 1.  Fire regimes and vegetative attributes have not been significantly altered on a large scale but stand throughout the Park are reaching the point that within the next 10 to 20 years will have missed at least one return interval.   Fire frequencies have not departed (either increased or decreased) from historical frequencies by more than one return interval.   

This woodland site occurs on northerly aspects on side slopes of all aspects.  Slope range from 30 to 75 percent slope.  A mix of Engelman spruce, white-fir, limber pine, aspen and Douglas fir, dominates the plant community.  Common juniper, currents, and mountain snowberry are the principle understory shrubs.  Letterman needlegrass, slender wheatgrass, spike trisetum and alpine fescue are the most prevalent Understory grasses.  An overstory canopy of 25 to 35 percent is assumed to be representative under a natural fire regime. Potential vegetative composition is about 35 percent grasses, 15 percent forbs, 50 percent shrubs and young trees.  Overstory tree canopy composition is about 80 to 90 percent Engelmann spruce, 5 to 10 percent white fir, and 2 to 10 percent quaking aspen.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Potential for sheet and rill erosion is moderate to severe depending on slope.

To restore understory vegetation within stands, harvest selectively and in small groups to achieve proper spacing that improves overall health of the stand.

8. Subalpine Pine:

The Subalpine pine type extends from approximately 9,000 to over 10,500 feet in elevation.  In the absence of wild fire these trees, especially bristlecone pine can become quite old.  Estimated Fire return intervals are greater than 500 years.  This PNC is in Fire-Regime Condition Class 1.  Fire regimes and vegetative attributes have not been significantly altered on a large scale but stand throughout the Park are reaching the point that within the next 10 to 20 years will have missed at least one return interval.  Fire frequencies have not departed (either increased or decreased) from historical frequencies by more than one return interval.   

This woodland site occurs on northerly aspects on high mountain peaks and side slopes associated with cliffs and talus.  Slope range from 15 to 50 percent slope.   Bristlecone pine and limber pine dominant the plant community. White-fir, Douglas fir and quaking aspen can be found in low densities along the lower elevation limits.  Common juniper and currents are the principle understory shrubs.  Skyline bluegrass, wheeler bluegrass, muttongrass, letterman needlegrass and spike fescue are the most prevalent understory grasses.  An overstory canopy of 10 to 20 percent is assumed to be representative under a natural fire regime. Potential vegetative composition is about 10 percent grasses, 10 percent forbs, 80 percent shrubs and young trees.  Overstory tree canopy composition is about 80 to 90 percent bristlecone pine, 5 to 20 percent limber pine and 5 percent or less of white fir, Douglas-fir Engelmann spruce and quaking aspen.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled high intensity burning.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Protect soils from accelerated erosion.

9. Mountain Sagebrush

Within GRBA, the mountain big sagebrush type extends from approximately 7,400 to over 10,000 feet in elevation.  In general, plant species richness, herbaceous productivity and sagebrush canopy cover increase with elevation.  This type has undergone the greatest change due to fire suppression and domestic livestock grazing.  Pinyon invasion has reduced the extant of mountain big sagebrush communities and contributed to the degree of separation between individual communities.  Loss and fragmentation of this type has greatly reduced ungulate winter range quality in and adjacent to the Park.  In the absence of fire, there is little reason to expect the mountain big sagebrush type to survive until the end of this century. Fire return intervals have been estimated at every 50 to 75 years.  This PNC is in Fire-Regime Condition Class 2.  Fire regimes and vegetative attributes have been moderately altered from their historical range.   The risk of losing key ecosystem components has increased to moderate.   Fire frequencies have departed (either increased or decreased) from historical frequencies by more than one return interval. This results in moderate changes to one or more of the following: fire size, frequency, intensity, severity, or landscape patterns.  Where appropriate, these areas may need moderate levels of restoration treatments, such as fire use and hand or mechanical treatments, to be restored to the historical fire regime.   

Based upon the Natural Resource Conservation Service (NRCS) range site descriptions for GRBA, the community under a natural fire regime is characterized as:

This site occurs on summits, side slopes, valley bottoms and hills on all aspects.  Elevations are from 7500 to 10,000 feet.  Slopes range from 4 to 75 percent.  The plant community is shrub dominated by mountain big sagebrush, antelope bitterbrush, hairy mountain mahogany, serviceberry and snowberry.  Indian ricegrass, pine needlegrass, blue grama, bluebunch wheatgrass and mountain brome are the dominant grasses. Limber pine, Singleleaf pinyon and Utah juniper; readily invade this site where it occurs adjacent to these woodlands.  Potential natural vegetative composition is about 70 percent grasses, 20 percent shrubs, 5 percent forbs and 5 percent trees in a pristine environment.

NRCS Range Site limitations and considerations include:

Adequately protect from uncontrolled burning.

High potential for cheatgrass infestation following prescribed fire.

Potential for sheet and rill erosion is moderate to severe depending on slope.

Pinyon-juniper encroachment can completely alter the site to a woodland.
Monitoring Objectives

Monitoring objectives differ from treatment objectives in that treatment objectives describe the target/threshold or change in the condition that is desired, while monitoring objectives describe how to monitor progress toward that target or change.  Monitoring objectives contain explicit statements about the certainty of the results.   

Each vegetative community and project will have monitoring objectives developed that are based upon the desired future condition for that site.

1.4 Management Objectives

GRBA park managers use an adaptive management process to guide and evaluate the fire and fuels management program as shown in Figure 1.  This process begins with policy direction and incorporates the most current information to make knowledge-based management decisions about how best to restore and maintain fire-related natural resource components and processes.  These decisions are periodically evaluated against monitoring results, new research and other relevant information.  Recommendations and changes are integrated into the planning and execution phases to help guide the management program.

Figure 1    Model of adaptive feedback process (Keeley and Stephenson 2000)

[image: image12.wmf]Policy:  Restore and maintain natural ecosystems

(human impact is minimized)

Conceptualize model(s) of a natural ecosystem

New

information

Target

unacceptable

Target

not

achieved

Yes

No

Maintain

Set target conditions and

evaluate constraints

Set objectives

Plan and execute restoration

Monitor

Acceptable

Unacceptable

Relative to a selected model:

Is the ecosystem (sufficiently) natural?

Evaluate ecosystem function


Fire management program goals and objectives are described in the Fire Management Plan.  Cumulatively, these goals and objectives emphasize the desire to understand the effects of fire management actions by monitoring and evaluating the effects of fire and fuels management activities on park natural and cultural resources.  To accomplish this task, specific, measurable benchmarks are needed as a point of reference to determine if the resource conditions resulting from fire management actions are meeting park goals for restoring and maintaining natural conditions. To answer the question, “What would the resource look like if we achieve our goals?” target conditions are needed to describe resource goals more specifically and to serve as a standard by which to measure fire management program success. 

1.5 Resource Management Objectives
The primary resource management objective of GRBA is to maintain or restore, where possible, the natural resources of the Park, and perpetuate, the ecological condition that would prevail were it not for the advent of modern culture. In keeping with this directive the goals listed below will be followed, as they pertain to fire management:

Manage the Park to maintain the greatest degree of biological diversity and ecosystem integrity within the provisions of the enabling legislation.

Determine the natural role of wildland fire in the South Snake Range ecosystem and manage the Park to restore and maintain this process.

Maintain the pristine quality of air, water, and geologic and scenic resources in the Park.

Develop an interpretive initiative, including facilities, programs and activities that make GRBA the primary area for interpreting the theme of the Great Basin physiographic region. 

Work with local communities and assist them in meeting community goals.

Work with adjacent communities to help them maximize economic benefits. 

Fire Management goals that are addressed in the GMP are:

Determine the natural role of wildland fire in the South Snake Range ecosystem and manage the Park to restore and maintain this process.

Develop an action plan for fire management.

Determine the extent of plant diversity, monitor changes that are occurring and identify the sources of change; eliminate or mitigate any identified adverse impacts, recognizing that native populations fluctuate naturally.

Monitor and evaluate biological diversity in relation to the influences of major climatic and environmental change, particularly those caused by man.

Protect threatened, endangered and endemic species and restore them within their natural ranges.

Through Interagency Agreements the Park Service will continue to provide support to the Forest Service, BLM and Division of Forestry, by responding in the initial attack on all wildland fires on public lands close to the Park and participating in all firefighting activities on public lands in the region. 

Tiered beneath the GMP is the Resource Management Plan (RMP).  This document outlines issues and specific needs for managing the Parks resources and achieving success in the restoration of ecological processes.   The management objectives emphasize natural systems, rather than selected elements within the systems. The goal is to allow natural processes to play their role in maintaining the integrity of natural resources, while providing for visitor use without undue adverse impacts and interference from human influence.

Under the Vegetation/Wildland Fire Management of the RMP are the following issues:

Protection of rare, sensitive, and endemic species.

Livestock effects on plant communities and ecosystem processes.

Ecology and restoration of riparian plant communities and hydrologic function.

Control of invasive exotic plants.

Fire ecology and fuel management.

Of the five issues listed above, the RMP states that the return of fire as an ecosystem process is the most important tool to create and maintain healthy plant communities. The FMP is an appendix of the Resource Management Plan.  It integrates fire management objectives with other resource management programs.

1.6 Target Conditions

Target conditions described vegetative attributes to be used as the desired future condition and the goal of the fire management program will be to return areas to within the ranges and desired future conditions.

In order to restore fire to the landscape it is important to understand the history of fire within the various vegetation communities found in the parks.  It helps to answer critical questions including “where, how frequently, how intense, and when it should be applied as a tool.” Historical fire regimes are a depiction of fire regimes prior to Euro-American settlement. Historical fire regimes are derived from rule sets that primarily use potential natural vegetation, slope, and aspect. In rare exceptions, cover type and size class were used to modify the historical fire regime if the existing vegetation seemed incompatible with the fire regime.  The fire-regime condition class is an expression of the departure of the current condition from the historical fire regime. Consequently, it is derived from the historical fire regime and the current fire severity. It is used as a proxy for the probability of severe fire effects (e.g., the loss of key ecosystem components - soil, vegetation structure, species; or alteration of key ecosystem processes - nutrient cycles, hydrologic regimes). Consequently, the fire-regime condition class is an index of ecosystem risks attributable to wildland fire.

The most widespread threat to natural resources of GRBA is the ongoing alteration and extirpation of native plant communities due to the combined and ongoing effects of livestock grazing; fire suppression; invasive exotic plants; past logging, mining, and road building; water diversions; and other human impacts. The most profound effect is the loss of wildlife habitat, loss of aquatic habitat, loss of habitat diversity and a decrease in wildlife and fish populations on a landscape scale within the park.  Of specific concern are the loss of spatial diversity in plant communities and the decline of several important community types.

Nine dominant communities have been developed based upon over story dominance.  The potential natural vegetative communities have been further divided based upon soil type, elevation and aspect.   Within the site descriptions are soil associations descriptions, plant species composition found under a natural disturbance regime, the range of variability for species for the site, and physiographic features.  The potential natural vegetation and the range of natural variation will provide the “Target Conditions” for each range site.   All projects and monitoring will use these site guides to determine the need for action, goal of projects and future conditions to assess the effectiveness of an action. 

2.0 Wildland Fire Monitoring

Field Measurements

The following information will be collected for all wildland fires regardless of management strategy:  fire name, location, cause, current size, air temperature, relative humidity, wind speed, wind direction, percent slope, aspect, representative Fire Behavior Prediction System (FBPS) fuel model(s) and description, current fire activity (smoldering, creeping, running, torching), rate of spread, direction of spread, flame length, perimeter and area growth, and smoke transport and dispersal.

All fires managed for resource benefits will have a Wildland Fire Implementation Plan (WFIP) prepared.  In addition to the data listed above, the following information will be collected for fires managed for resource benefits at the WFIP stage 2 and 3 when qualified fire effects monitors are available: canopy cover, tree inventory (seedling/sapling/overstory), shrub inventory, non-native plant frequency, dead and down fuels inventory, and photo record.   

Timing of Monitoring

Weather conditions for all wildland fires will be monitored regularly from the time of discovery/ignition and throughout the duration of the fire.  The monitoring frequency will be specified in the WFIP.

Fires managed for resource benefits at the WFIP Stage 3 will be monitored with permanent sampling plots placed in a safe location in relation to the approaching flame front for pre-burn data.  Post-burn data will be collected within one-year post-burn as a minimum; and they’re after as needed.

Monitoring Site Locations

On-site environmental, weather and fire conditions for all wildland fires will be monitored as indicated in the WFIP.

Vegetation and fuels data will be sampled at a density determined by the Fire Ecologist at the time of the incident, depending on current and predicted fire activity and vegetation/fuel types.  

All plot locations will be located using a handheld GPS. In addition, the Fire Ecologist will maintain accurate documentation of plot locations for ease of relocation.

Sampling Design

Sampling unit shapes and sizes will be consistent with NPS-18 fire monitoring handbook.  A combination of variable and fixed plots, and planar transects will be used based upon site conditions. 

Intended Data Analysis Approach

The following data summaries will be compiled when fires are managed for resource benefit and the WFIP exceeds stage 2: Tree density - both grouped by species or dbh grouping, or crown code, live vs. dead; tree height and height to live crown will be used to calculate percent crown; percent canopy cover; percent shrub cover by species, percent live versus dead for shrubs as a group and by species, average height by shrub group and species; tons per acre by fuel class; percent frequency by herbaceous species, and by native and exotic, and rare vs. common. 

Information Management

Data will be entered and managed by the Fire Monitoring Program staff and supervised by the Chief of Resource Management.   Individual fire monitoring reports will be provided to the park’s Fire Management Office within 2-4 weeks of the fire being declared out, depending on the complexity of the event.
Responsible Party

The person in charge of the fire is responsible for ensuring that the fire monitoring data is collected, transmitted, and filed according to established protocols.

The Fire Ecologist, for which the Park has none, is responsible for collecting, analyzing, and managing vegetation and fuels data collected on fires managed for resource benefits. 

FIREPRO funding will be used for all monitoring activities, and the appropriate project account will be charged according to the latest NPS Wildland Fire Management Budget – Business Rules.  

2.1 Prescribed Fire Monitoring

Field Measurements

The following information will be collected for all prescribed fires: fire name, location, ignition type (aerial, hand), planned size, air temperature, relative humidity, wind speed, wind direction, percent slope, aspect, National Fire Danger Rating System (NFDRS) fuel model appropriate index (energy release component (ERC) or burning Index (BI)), representative Fire Behavior Prediction System (FBPS) fuel model, rate of spread, direction of spread, flame length, perimeter and area growth, and smoke transport and dispersal.

In addition to the data listed above, the following information will be collected:  live fuel moisture (if applicable), dead fuel moisture (1 hour, 10 hour, 100 hour, 1000 hour, litter, duff) as indicated in the site specific burn plan prescriptions, road or sensitive site visibility, smoke column mixing height, smoke transport and dispersal direction.  Smoke particulate data may be collected at smoke sensitive locations as indicated in the site-specific burn plan.

To assess short- and long-term fire effects, the protocols found in the NPS Fire Monitoring Handbook (NPS 2001) will be used. 
Timing of Monitoring

All prescribed fires will have the environmental conditions monitored at least two weeks in advance of the planned ignition date.  On-site weather and fire conditions monitoring will occur throughout all active ignition phases of each fire on a schedule determined by the burn boss with consultation from the lead monitor (FEMO) assigned to the fire.

All prescribed fires will have short-term and long-term fuels and vegetation data collected prior to the ignition date.  Timing of data collection will be coordinated through the non-existent Fire Ecologist. Generally, data will be collected at the peak of flowering season.  Depending on elevation and aspect, this time may vary from early June through mid-August.  

Monitoring Site Locations

On-site environmental conditions for all prescribed fires will be monitored at a representative location within the burn area, as determined by the burn boss with consultation from the lead monitor assigned to the burn.  

Permanent sampling points for vegetation and fuels data collected as part of the short-term and long-term monitoring effort will be located using stratified random techniques coordinated by the Fire Ecologist. 

No monitoring plots will be established on slopes greater than 50%, or on any areas identified by specialists as having significant resource value (e.g., cultural resource isolated finds).

All plot locations will be located using a handheld GPS. In addition, the Fire Ecologist will maintain accurate documentation of plot locations for ease of relocation.

Sampling Design

Sampling unit shapes and sizes will follow guidelines described in the NPS Fire Monitoring Handbook.  Pilot sampling may be used during the establishment of plots in previously un-sampled monitoring types (all monitoring types except ponderosa pine and white fir).

A minimum sample size will be calculated when the initial 10 plots per monitoring type becomes available.  Minimum sample size will be calculated for each objective variable in a monitoring type, based on pre-burn or pre-treatment data and then recalculated post-treatment to determine final sample sizes. 

Intended Data Analysis Approach

Data will be analyzed by running minimum sample size equations after all plots have reached one-year post-burn and later if objectives so specify (e.g. after second treatment).  Tests will be performed to determine if the data fit a normal distribution or if data are skewed.  If normal, and if a change objective is involved, we will use a paired t-test to determine if objectives have been met.  If the data is skewed we will consult a statistician for assistance.

Data will be entered, checked for errors, and managed by the Fire Ecology Program staff and supervised by the Fire Ecologist.  Program status and results will be recorded in an annual report and issued in January for the previous fiscal year.  Original copies of all data will be kept by the Fire Ecology Program office and disseminated as requested.  
Responsible Party

The person in charge of the fire (burn boss) is responsible for ensuring that fire monitoring data during the burn is collected, transmitted, acted upon, and filed according to established protocols  (e.g. a fire monitor’s report is filed within 2 weeks post-burn).

The Fire Ecologist is responsible for collecting, analyzing, and managing all pre- and post-treatment vegetation and fuels data collected on prescribed fires. 

The Lead Fire Effects Biological Technician, another non-existent position, in coordination with the Fire Ecologist is responsible for hiring and training seasonal fire effects monitoring staff, collecting field data, storing data electronically, performing data quality checks, and assisting with data analysis as needed.

Management Implications of Monitoring Results

The Fire Ecologist will review monitoring results each winter.  The Fire Ecologist in consultation with Crater Lake Fire Management and Natural Resource Management Staff will determine if the results of previous burns are acceptable.  Acceptable results include meeting the monitoring objectives stated above.

If monitoring results show deviations from desired vegetation conditions, or if resource needs change, the group will develop follow- up actions.  

Funding

FIREPRO funding will be used for all monitoring activities, and the appropriate project account will be charged according to the latest NPS Wildland Fire Management Budget – Business Rules.  

2.2 Non-Fire Treatment Monitoring

Field Measurements

The following information will be collected for all non-fire treatments:  project name, location, treatment objectives, project size, treatment prescription, and methods.

Additional data collection may include all or some of the following, based on treatment objectives and resource monitoring needs: canopy cover, tree inventory (seedling/sapling/overstory), shrub inventory, non-native plant frequency, dead and down fuels inventory, and photo record.   

Timing of Monitoring

All non-fire treatments (thinning, shaded fuel breaks, etc.) will have short-term and long-term fuels and vegetation data collected prior to treatment.  Timing of data collection will be coordinated through the Fire Ecologist. Generally, data will be collected at the peak of flowering season.  Depending on elevation and aspect, this time may vary from early June through mid-September or as necessary for effective project completion.  

Monitoring Site Locations

Permanent sampling points for vegetation and fuels data collected as part of the short-term and long-term monitoring effort will be located using stratified random techniques coordinated by the Fire Ecologist. 

All plot locations will be located using a handheld GPS. In addition, the Fire Ecology Program office will maintain accurate documentation of plot locations for ease of relocation.

Design

The following baseline information will be gathered prior to treatments.  This information will 

Ecological Restoration Projects

Prescriptions will be developed that restore the site to conditions similar to that found under a natural fire regime.  Baseline inventory data will be completed for each proposed project and be used to prepare a prescription that will bring the community back to within a range of natural variation.  Desired future plant community conditions will be based upon the NRCS Range site guides specifically prepared for the Park in 1987.  Baseline data will also serve to conduct effectiveness and validation monitoring.  The following process will be implemented for prescription development and baseline data collection:  

Methods: Permanent inventory stations and one control will be established in areas proposed for ecological restoration. Number of stations will be based on project objectives.  Control stations will assist in validation monitoring. Treatment sites will be selected upon habitats lost or degraded within areas of similar soils, vegetation, potential natural community type, topography and climate.
Vegetation: At each station, 3 permanent 100 meter line-intercept transects will be installed. Plant species cover will be recorded for each vegetative layer to the nearest centimeter along the transect length. At each 10th meter point, 1- 0.96 meter density plot will be read that documents the individual number of each species occurring within the plot. A 3x3 meter photo plot will be installed at the 1 meter point for each transect. Access databases will be developed. Species composition will be calculated. To calculate composition the percent cover value for a species is divided by the total percent cover of the entire population.  In addition, tree density - both grouped by species or dbh grouping, or crown code, live vs. dead; tree height and height to live crown data will be collected for calculating percent crown and prescription development.
A prescription will be developed that achieves the objective of bringing the communities back to within a range of natural variability. Once again, the range of natural variability will be base upon the ranges given in the NRCS Range Site guides for plant community composition of potential natural vegetation.   Implementation monitoring will be used to assess success or determine if follow actions are warranted. This data will also severe for future effectiveness and validation monitoring.
Effectiveness and Validation Monitoring.
To insure effectiveness of proposed ecological restoration actions, one must look at several trophic levels since vegetation is only one of the concerns with lost or altered plant community types.  Small mammals, reptiles and birds will also be examined for response of proposed projects.  
Mammals: Small mammal trapping grids will be co-located with vegetation transects. Two grids will be located at each station. Preliminary trapping data indicates that mammal populations vary greatly spatially and temporally. Because of this variation a relatively large grid and large number of traps will be utilized. Each grid will be centered on the vegetation plot (center) and will be 4 hectares in area and consist of 144 traps spaced 16.6 meters apart. Traps will be Sherman small folding aluminum traps and will be baited with birdseed. Grids will be trapped for 5 nights in June and for 5 nights in September. Individuals trapped will be identified to species, weighed to nearest gram, sex determined, hind leg and ear measurements taken, and uniquely marked with ear tags. Absolute abundance will be modeled using closed population models within each trapping session and open population models between trapping sessions. A robust mark/recapture population model will be used to combine closed and open population models. If sufficient numbers of small mammals are trapped, survivorship and recruitment will be calculated. Models will be used that allow for the incorporation of edge effects between the treated and untreated areas.  To evaluate effectiveness of the project, an upward trend in population abundance in those species dependent upon the habitat will be defined as successful.
 Birds: Birds will be monitored through the use of point counts (Ralph et al. 1995). The point will be co-located with vegetation transects and small mammal grid centers. One plot will be established in each treatment area and visited a minimum of three times during the breeding season. Such a study design would allow for us to determine overall trends and gauge changes to bird population as a result of restoration treatments. All data will be compiled in a Microsoft Access database using the NPS Natural Resource Database Template for point counts.   To evaluate effectiveness of the project, an upward trend in population abundance in those species dependent upon the habitat will be defined as successful.
For example, the range of natural variability for vegetation within the Sagebrush-Grassland community type is contained within the NRCS site guides developed for GRBA. 
Range of Natural Variation and desired future conditions for Sagebrush-Grassland communities at GRBA has been defines to have a natural vegetative composition of about 50 percent grasses, 35 percent shrubs, 10 percent forbs and 5 percent trees in a pristine environment. With individual species composition of:

Overstory Range - 
Trees 

Singleleaf Pinyon -1 to 5 % 
Utah Juniper -1 to 5 %
Mountain mahogany - < 1% 
Understory Range – 
Shrubs

Big sagebrush -25 to 40 % 
 




Rabbitbrush -5 to 10 %
 




Antelope bitterbrush -5 to 10 %
 




Fourwing saltbrush -1 to 5 %
 




Ephedra -1 to 5%
 




Rabbitbrush -1 to 5%
 


Grasses
Bluebunch wheatgrass -30 to 40%
 




Indian ricegass -10 to 20%
 




Needle grass -5 to 15% 
Sandberg bluegrass -5 to 9%
 




Basin wildrye -2 to 5%
 




Bottlebrush squirretail -2 to 5% 
Baseline data collection and analysis will show how the present plant community composition has been altered, prescriptions can then be developed and post treatment monitoring planned.

Small Mammals -  
Sagebrush-grasslands Dependents 

Merriam’s shrew

 
Sage vole

 
Dark Kangaroo mouse

Baseline data collection and out-year post treatment monitoring will develop population trends.

Birds - Bird species that occur in Wyoming big sagebrush and Wyoming big sagebrush-pinyon/juniper habitats but not in pure pinyon/juniper habitats.
Black-billed magpie  

Black-chinned hummingbird 

Brewer’s sparrow Common poorwill 

Green-tailed towhee


Horned lark


Loggerhead shrike

Long-eared owl


Prairie falcon

Rock wren


Sage grouse



Sage sparrow

Sage thrasher


Vesper sparrow


Warbling vireo

Western kingbird

Western meadowlark


Western wood-pewee

White-crowned sparrow
Williamson’s sapsucker

Wilson’s warbler

Baseline data collection and out-year post treatment monitoring will develop population trends.
Information Management

Data will be entered, checked for errors, and managed by the Fire Ecologist.  Original copies of all data will be kept and disseminated as requested.  
Responsible Party

The Fire Ecologist is responsible for collecting, analyzing, and managing vegetation and fuels data collected on non-fire treatment projects in coordination with the project manager.

Management Implications of Monitoring Results

The Fire Ecologist will review monitoring results each winter.  The Fire Ecologist in consultation with Crater Lake Fire Management and Natural Resource Management Staff will determine if the results of previous burns are acceptable.  Acceptable results include meeting the monitoring objectives stated above.

If monitoring results show deviations from desired vegetation conditions, or if resource needs change, the group will determine changes necessary for future activities.  

Funding

FIREPRO funding will be used for all monitoring activities, and the appropriate project account will be charged according to the latest NPS Wildland Fire Management Budget – Business Rules.  

Target Conditions
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