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ABSTRACT AND SUMMARY

______________________________________________________________________

The purpose of this revised environmental assessment is to consider the impacts of implementing various fire management strategies at Olympic National Park.  While each alternative presents a different path for the park’s fire program, they all address the goal of protecting lives, property, and natural resources in a cost effective method.

In addition to providing information required by law and the 2001 National Fire Policy Review, this environmental assessment will respond to issues and concerns raised during scoping and during review of this assessment, including the effect of fire management activities on resources such as:

	· Air; 
	· Threatened and/or Endangered Species;

	· Water; 
	· Cultural; 

	· Soil; 
	· Socioeconomic; 

	· Wilderness; 
	· Human Health and Safety; and 

	· Vegetation; 
	· Visitor Experience.

	· Wildlife;
	


This assessment analyzes three alternatives developed through an interdisciplinary planning team.  Five other alternatives were also developed but after further evaluation, it became clear that they would not meet the goals of the fire management program; were prohibitively expensive; were not feasible; or had the potential to result in large environmental impacts.  No further consideration was given to these alternatives.

SUMMARY OF THE PREFERRED ALTERNATIVE (Alternative 2)

Fire management strategies that would be used in the fire program include:

· Fire Suppression; 

· Wildland Fire Use; 

· Manual/ Mechanical Treatment; and

· Prescribed Fire/ Debris Burning

All of these strategies include mitigation and monitoring components to minimize resource damage.  For example, the Minimum Impact Tactics used during suppression operations help reduce soil disturbance.  

Not all of the strategies would be used park-wide.  For the purposes of the fire management program the park would be divided into three units: the Exclusion Unit (where all fires would be suppressed), and the Conditional and Wildland Fire Use Units (where some fires would be managed for the benefit of the ecosystem).  Federal and NPS policy require that human safety be given the highest priority in any fire management program.  The exclusion units provide a buffer area where fires are suppressed, thus reducing the chance that an uncontrolled wildland fire will compromise human safety and neighboring lands. The boundaries of the exclusion units were chosen to capitalize on natural containment features such as ridgetops and valley bottoms (where there is less slope); and to provide a relatively safe distance between the wildland fire use unit and developed areas or neighboring properties.  ONP is committed to beginning the process of restoring the ecological role of fire in the wildland fire use unit, but must commence the process in a conservative manner since the Park has been operating under full fire suppression management since 1988, and prior to 1985. (From 1985 to 1988 the fire management plan included prescribed natural fire.) In the interest of restoring at least a portion of the natural role of fire, the proposed Fire Management Plan and EA offer a conservative start with careful consideration of human health and safety, ecological processes, wilderness values, threatened and endangered species, air quality, cultural concerns and neighboring land owners.
Fire Suppression

Wildland fire suppression is an appropriate management response to wildland fire that results in curtailment of fire spread and eliminates all identified threats from the particular fire.  All fires in the Exclusion Unit would be suppressed, and some fires in the Conditional and Wildland Fire Use Units would be suppressed.  Fire suppression acreage generally ranges from 0 to 50 acres per year, but in a peak year could be as high as 1,100 acres.

Wildland Fire Use

Wildland fire use is the management of naturally ignited wildland fires to accomplish specific pre-stated resource management objectives in predefined geographic areas.  Lightning-caused fires in the Conditional and Wildland Fire Use Units that met decision criteria would be managed as wildland fire use actions for the benefit of the ecosystem. 

Wildland fire use would generally range from 0 to 200 acres in a year, with a maximum of 1,100 acres in a peak year.  Typically, the park experiences a combination of lightning ignitions and dry weather only one or two years out of ten.

Manual/ Mechanical Treatment

Manual treatment is the use of hand-operated power tools and handtools to cut, clear or prune herbaceous and woody species. Occasionally, larger mechanized equipment (a boom truck and front end loader) would be used to move large boles, with the restriction that the equipment would not be driven off road.  Manual/ mechanical treatment would be used as a preventative measure to reduce hazard fuels and provide defensible space around administrative sites, historic structures, wildland-urban interface communities, and roadways. 

Up to 200 acres per year would be treated on a cyclic basis in an effort to eventually maintain lower fuel loads on about 1,000 acres.  For the purposes of impact analysis, these acreage figures include work that the park would perform on its own lands and work that private land owners within park boundaries may choose to perform on their own properties.  Removal of hazard fuels on private land is at the discretion of the landowner.  (The landowner would still be responsible for meeting the requirements of scenic easements, Washington State Forest Practices Act, etc.)  Recent legislation (the Wyden Amendment) and future funding may allow the park to enter into an agreement with the private landowner to assist with treatment on private property in those cases where it is to the benefit of both parties.   

Prescribed Fire and Debris Disposal

Prescribed fire is any fire ignited by management actions to meet specific objectives.  Prescribed fire would be used to remove burn piles generated by the hazard fuel reduction program, and to achieve resource management objectives including research burns and burns to maintain cultural scenes or practices through broadcast burning. (Reference is made to the potential use of prescribed fire in coastal prairies so that the tool is not precluded when plans are developed for management of these areas.) 

Prescribed fire pile burning would occur on up to 200 acres per year as part of the hazard fuel reduction program as described above (under manual/ mechanical treatment).  A maximum of 125 acres would be treated over the next five years using broadcast prescribed burns, with no more than 65 acres treated in any one year.  In addition, debris burning will include up to 75 acres over the five year period of this plan.
Alternative 2 most fully balances management objectives with the issues of concern by applying a wide range of fire management strategies and would result in meaningful restoration of fire to park ecosystems.
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CHAPTER 1 – Purpose and Need

1.0
INTRODUCTION
Olympic National Park is located on the Olympic Peninsula, in the northwest corner of Washington State (Appendix G: Map 1 "Olympic National Park Location").  The park was originally established in 1938, with additions in 1940, 1943, 1953, 1976, 1986, and 1988, bringing the park to 922,653 acres (373,398 hectares).  The park was established: 

to preserve for the benefit, use and enjoyment of the people, the finest sample of primeval forests of Sitka spruce, western hemlock, Douglas-fir, and western red cedar in the entire United States; to provide suitable winter range and permanent protection for the herds of native Roosevelt elk and other wildlife indigenous to the area; to conserve and render available to the people, for recreational use, this outstanding mountainous country, containing numerous glaciers and perpetual snow fields, and a portion of the surrounding verdant forests together with a narrow strip along the beautiful Washington coast (H.R. 2247). 

In recent decades the park has become internationally recognized as representing unique wilderness ecosystems.  In 1967, it was listed as a Biosphere Reserve under the Man and Biosphere Program; and in 1981, the United Nations Educational, Scientific and Cultural Organization (UNESCO) designated the park as a World Heritage site.  Approximately ninety-five percent of the park was included in the National Wilderness Preservation System in November 1988.  

This revised Environmental Assessment (EA) is prepared to satisfy the requirements of the National Environmental Policy Act (NEPA, 1969 as amended).  This Act requires the documentation and evaluation of potential impacts resulting from federal actions on lands under federal jurisdiction.  An EA discloses the potential environmental consequences of implementing the proposed action and other reasonable and feasible alternatives.  NEPA is also intended to help provide decision-makers with sound knowledge of the comparative environmental consequences of the several courses of action available to them.  In this case, the Superintendent of Olympic National Park (ONP) and the Regional Director are faced with a decision to amend the park’s Fire Management Plan as described below. The alternative chosen will set the parameters for the fire management plan, which will serve the park for a five-year period.  The plan would be reviewed annually and minor changes would be made without further environmental analysis. Substantial changes would require additional environmental analysis.  Each review cycle will address what level of compliance is appropriate, and will complete this compliance as necessary.  If new information or resource conditions warranted the plan could be revised after fewer than five years.

National Park Service Management Policies 2001 (NPS, 2000) specifies that all parks with vegetation capable of supporting fire will develop a fire management plan, and will comply with requirements of the NEPA and any other applicable regulations in the development of the plan.  Wildland fire management plans describe the full range of activities and functions necessary for planning, preparedness, emergency fire suppression operations, and emergency rehabilitation of wildland fires and prescribed fire operations including non-activity fuels management to reduce risks to public safety, and to restore and sustain ecosystem health.  The intent of these plans is to guide park managers in utilizing fire to meet resource management objectives while ensuring that firefighter and public safety are not compromised. The fire management plan would also delineate the operational standards for all fire management activities.

The National Park Service (NPS) proposes development of a five year fire management plan and program for Olympic National Park (hereafter called the park or ONP), utilizing the benefits of fire to achieve desired natural and cultural conditions while protecting park resources and surrounding lands from fire. 

The fire management plan would guide fire management activities and decisions, including:

· How the park will respond to natural and human-caused fires;

· Actions taken to protect human lives and property from wildland fire;

· Measures taken to protect special resources and wilderness character from adverse impacts of wildland fire or fire suppression;

· Type of hazard fuel reduction work performed; and

· How prescribed fire may be used to accomplish resource management objectives.

The most recent guidance for fire management within Olympic National Park dates to a plan approved in 1985.  The 1985 fire management plan originally allowed for a full spectrum of fire management activities, including fire suppression, prescribed burning, hazard fuels management and prescribed natural fire.  However, the prescribed burning and prescribed natural fire sections of the 1985 plan were suspended following the Yellowstone fires of 1988 when the National Park Service issued new standards.  Under NPS policy, all wildland fires must now be aggressively suppressed until a new plan is completed to meet current guidelines.
Wildland fire is an age-old element of ecosystems on the Olympic Peninsula (Agee, 1994).  As a natural disturbance process, wildland fire influences the species composition and vegetative structure across the landscape.  In addition to naturally occurring fires, Native Americans may have intentionally applied fire in prehistoric times to modify portions of their environment (Agee, 1993)(Boyd, 1999).  In the modern era, fires are ignited both by natural causes (lightning) and by various human activities.  Although many effects of fire are considered beneficial, fire also has the potential to threaten human lives and property and resources such as threatened species and historic structures.  Fire suppression activities and other fire management strategies can entail considerable expense and therefore must be carefully weighed and chosen to ensure costs are commensurate with benefits to be derived.

1.1
PURPOSE AND NEED
The Olympic National Park needs an updated fire management plan. The 1985 fire management plan for Olympic National Park is inadequate to meet current NPS fire management standards and resource objectives.  Since 1985, six species that inhabit the park have been listed as threatened under the Endangered Species Act, and require additional environmental protection and restoration measures beyond those contained in the 1985 plan.  

Since 1988 all fires within ONP have been managed as suppression actions, using a combination of direct and indirect actions and use of natural topographic features, fuel and weather factors to curtail fire spread.  Over time, continued fire suppression may alter natural vegetation communities of the park, ultimately affecting wildlife habitat.   In the past thirty years, only a small amount of work has been done to reduce the amount of forest vegetation and forest debris in the immediate vicinity of structures (within 250 feet/76 meters).  The forest fuels that have accumulated have become a concern because they may increase the difficulty of suppressing fires near structures.  Maps, digital information, aerial photos, and computer programs appropriate to project level planning are available at the headquarters office for use during incidents.  (These documents are not reproduced in this EA due to the multitude of locations where a fire could start and the large array of variables that make it impractical to do this in advance).
The purpose is to provide a five year fire management plan and program utilizing the benefits of fire to achieve desired natural resource conditions while protecting park resources and surrounding lands from fire.

The proposed action is to implement a five year fire management plan.  This EA analyzes a range of reasonable fire management program alternatives and their direct, indirect and cumulative impacts.  

1.2
FIRE MANAGEMENT GOALS
The purpose of the fire management plan is detailed in the goals below.  The purpose and goals are derived from agency mandates, policy statements, environmental laws, and park planning documents.  The Fire Management Plan must respond to direction provided in Federal and NPS policy statements such as the 2001 Review and Update of the 1995 Federal Wildland Fire Management Policy (USDI et al., 2001); NPS Management Policies 2001; and subordinate documents. The fire program needs to comply with laws such as the Endangered Species Act, Clean Air Act, Wilderness Act, National Historic Preservation Act, and Archeological Resources Protection Act. The Olympic National Park’s Statement for Management (NPS, 1996), and Resources Management Plan (ONP, 1999) provide guidance directly related to ONP.   A General Management Plan is also under preparation.

NPS Management Policies 2001, Section 4.5 – Fire Management, states:

Naturally ignited fire is a process that is part of many of the natural systems that are being sustained in parks.  Human-ignited fires often cause the unnatural destruction of park natural resources.  Wildland fire may contribute to or hinder the achievement of park management objectives.  Therefore, park fire management programs will be designed to meet park resource management objectives while ensuring that firefighter and public safety are not compromised.

Olympic National Park's Resource Management Plan describes the primary objective for natural resource management within Olympic National Park, as follows: 

Protect the park's natural resources and values in an unimpaired condition.  Maintain or restore park "natural zones" to achieve habitat conditions, species diversity and community structure such as would have prevailed through natural events and processes in the absence of European development. 

These and other guiding statements have helped shape goals for Olympic National Park's wildland fire management plan.  The goals for the proposed plan are:

1. Ensure that firefighter and public safety is the first priority in every fire management activity.  (Basis: Review and Update of the 1995 Federal Wildland Fire Management Policy - page 21, Guiding Principle #1; Management Policies 2001 - Sections 4.5 Fire Management, 8.2.5.1 Visitor Safety, 9.1.8 Fire Suppression; Director's Order #18: Wildland Fire Management (NPS, 1998) - Section 5.1 Safety and Health.);
2. Restore and maintain natural fire regimes to the maximum extent practicable so natural ecosystems can operate essentially unimpaired by human interference.  (Basis: Review and Update of the 1995 Federal Wildland Fire Management Policy - page 23, Policy Statement #4; Management Policies 2001 - 4.1 General Management Concepts; Director's Order #18: Wildland Fire Management - Section 4 Operational Policies and Procedures; Olympic National Park Resources Management Plan - Natural Resource Management Objective #1);

3. Protect Cultural Resources (including prehistoric sites, ethnographic resources cultural landscapes, and historic structures) through hazard fuel reduction and, where appropriate, the use of fire as a management tool in maintaining prairies traditionally used by Native Americans.  (Basis: Review and Update of the 1995 Federal Wildland Fire Management Policy – pages 22-23, Policy statements #3 and #7; Management Policies 2001 - Section 5.3.1.2 Fire Detection, Fire Suppression, and Post-fire Rehabilitation and Protection, and Section 9.1.8 Structural Fire Protection and Fire Suppression; Director's Order #18: Wildland Fire Management - Section 4.4.c. Operational Policies and Procedures; and Olympic National Park Resources Management Plan - Cultural Resource Objectives 1.5, 2.5, 3.5, and 4.5);

4. Protect Natural Resources (including flora, fauna, air quality, geologic resources, aquatic resources and wilderness character) from adverse influences of wildland fires, fire suppression, prescribed fires, and manual/ mechanical treatments.  (Basis: Review and Update of the 1995 Federal Wildland Fire Management Policy - page 22, Policy statements # 2 and #3; Management Policies 2001 - Section 4.1 General Management Concepts, Section 9.3.9 Wilderness Fire Management, and Section 4.5 Fire Management; Director's Order #18: Wildland Fire Management - Section 3 NPS Management Policies, Section 4.4.c. Operational Policies and Procedures, and Section 5.10 Debris Disposal; and Olympic National Park Resources Management Plan - Natural Resource Management Objectives #1, #2, #6);

5. Reduce hazardous accumulations of fuels near structures, roadways and wildland-urban interface areas.  (Basis: Review and Update of the 1995 Federal Wildland Fire Management Policy – page 23, Policy statement #7; Management Policies 2001 - Section 9.1.8 Structural Fire Protection and Fire Suppression; and Director's Order #18: Wildland Fire Management - Section 5.9 Fuels Management);
6. Maintain preparedness for fire response.  (Basis: Review and Update of the 1995 Federal Wildland Fire Management Policy – page 24, Policy statement #10; and Director's Order #18: Wildland Fire Management - Section 5.5 Preparedness);

7. Maximize the efficiency of the fire management program by coordinating with other park divisions and neighboring agencies.  (Basis: Review and Update of the 1995 Federal Wildland Fire Management Policy – page 24, Policy statement #14; Management Policies 2001 - Section 2.3.1.9 Cooperative Planning, and Section 4.1.4 Partnerships; and Director's Order #18: Wildland Fire Management - Section 4.4 Operational Policies and Procedures);

8. Evaluate the costs and benefits of alternative fire management strategies to ensure that financial costs are commensurate with protection or enhancement of resource and wilderness values.  (Basis: Review and Update of the 1995 Federal Wildland Fire Management Policy – page 22, Guiding principle #5, and page 24, Policy statements #10 and #11; and Management Policies 2001 - Section 4.5 Fire Management); and

9. Employ adaptive management strategies.  Scientifically manage wildland fire using the best available technology.  Use information gained through inventory and monitoring to evaluate and improve the program.  (Basis: Review and Update of the 1995 Federal Wildland Fire Management Policy - page 21 Guiding Principle #6; Management Policies 2001 – Section 2.3.1.5 Science and Scholarship; and Director’s Order #18: Wildland Fire Management – Section 4.4.g).

The goal of providing for firefighter and public safety is given the highest priority in evaluating alternative actions.  The other goals, equal with one another, are given the next level of priority.  It is recognized that achieving every goal to its fullest extent is not possible due to inherent conflicts between the goals.  That is to say that one goal cannot be completely emphasized to the exclusion of other goals.

1.3
SCOPING ISSUES AND IMPACT TOPICS
1.3.1
Scoping Issues

An “issue” is a concern that must be considered when designing and evaluating alternatives in an environmental assessment.  Some issues come from requirements found in policy and law.  For example, the park must consider firefighter safety, wilderness, plants and animals inclusive of special status, water, soil erosion, wetlands, and cultural resources.  Additional issues to be analyzed are identified through public and internal scoping meetings and input.  Issues included in the analysis are the ones that describe an effect (potential or perceived) of the alternatives on physical, biological, social, or economic resources.

Park employees contributed issues of concern during various meetings and reviews within the park.  Other agencies or federal partners were also consulted.  The U.S. Fish and Wildlife Service (USFWS) provided lists of special status species to be considered.  The park initiated formal consultation on an earlier draft of the Fire Management Plan, and is re-initiating consultation on the current proposal.  Finally, we requested that local tribes outline their issues of concern.

Public scoping for this EA was conducted October 16, 2001 to November 16, 2001.  On October 16 a press release was issued to the public, and a scoping letter was distributed to agencies, tribes, interest groups, park staff and other parties who might have interest in the proposal for a wildland fire management plan.  The press release and letter invited comments, concerns, issues or opportunities related to this proposed plan.  The issues that were received from interested parties were evaluated and sorted by an ONP interdisciplinary team.  Issues related to the effects of the proposed action are listed below.  These issues were considered in the choice of impact topics and were used in the development and evaluation of alternatives to the Proposed Action discussed in this EA.  Additional concerns evaluated as a result of the substantive comments received during scoping are identified and addressed in the attached “Responses to Questions and Comments Received” document.  Responses to those questions and comments, highlighted in gray, are also found throughout this Revised EA.  Scoping issues that were considered, but not further evaluated are addressed in section 1.3.2.

Natural Ecosystem Processes: Wildland fire should be recognized and maintained as a natural ecosystem process.  The fire management plan should promote strategies that enhance or allow natural fire processes, and minimize strategies that interfere with natural fire processes.  Agreements should be developed to allow natural fire to cross agency boundaries where there is adjoining wilderness.  Public education should be provided regarding the role of fire in the ecosystem.  See impact topic: Vegetation and Fire Regime.
Impacts on Flora and Fauna: Wildland fire suppression, wildland fire use, manual/ mechanical treatment and prescribed fire activities could have negative impacts on flora and fauna.  Of special concern are the effects on native, federal and state listed sensitive species, other special category vascular plants (such as rare plants), aquatic species and riparian habitats. Noxious weeds could invade areas disturbed by fire management activities.  Negative impacts should be avoided, mitigated or minimized. If fire should prove to be an effective tool in removing a population of exotic plants, its use should be considered.  See impact topics: Vegetation, Wildlife, Threatened and Endangered Species and Water Resources.
Wilderness: Fire management activities could have negative impacts on wilderness resources and character.  Negative impacts should be avoided, mitigated or minimized. See impact topic: Wilderness.
Cultural Resources: Native American activities may have played a role in the historic fire regime.  Prescribed fire should be considered as a tool to mimic historic fire patterns on cultural landscapes or traditionally fire-managed environments. See impact topic: Cultural Resources.
Air Quality: Wildland fire and fire management activities could affect air quality. Negative impacts should be avoided, mitigated or minimized. See impact topic: Air Quality.
Protection of Life and Property: 

Safety: Fire has the potential to threaten the safety of firefighters and the public. 

Hazard Fuels: The fire management plan should consider removing hazardous accumulations of forest fuels around cultural resource sites and administrative sites. Chipping should be considered as a method for disposal of woody debris that results from hazard fuel reduction treatments. 

Risk of Escaped Fires: Wildland fire use actions and prescribed fires must not be allowed to escape onto neighboring lands unless agreements have been established to accept them.  Early and constant coordination/communication needs to be established between the park and local fire jurisdictions, agencies, neighboring landowners, and tribes regarding proposed prescribed fires or wildland fire use actions.  Each prescribed fire and each wildland fire use action must be assessed for the risk of escaping onto adjacent private lands.  The resources that are available to manage/contain the fire must also be assessed prior to accepting a candidate fire or igniting a prescribed fire. 

Prevention: Restrictions on slash burning, open burning, campfires, and burning tobacco should be considered.

See impact topics: Human Health and Safety and Socioeconomics.
1.3.2 Scoping Issues Considered But Not Further Evaluated

Overlapping Values at Risk: Fire management planning needs to consider how to mesh the protection given to overlapping values at risk including:

· Protection of individual species or unique ecosystems vs. the protection of ecosystem processes;

· Protection of air quality vs. the protection of ecosystem processes;

· Protection of Native American cultural sites or historic cultural sites in the wilderness vs. the protection of wilderness character;

· Protection of property vs. the protection of ecosystem processes; and

· Protection of recreational opportunities vs. protection of ecosystem processes.
These issues are higher level concerns that are being addressed in the General Management Plan, which is currently under preparation.  They will not be addressed specifically in this document.  Because the Park is interested in restoring at least a portion of the natural role of fire, this 5-year fire management program offers a conservative start to the program - with careful consideration of human health and safety, ecological processes, wilderness values, threatened and endangered species, air quality, cultural concerns and neighboring land owners.  As indicated above, when the new GMP is in place, the Fire Management Plan will be adjusted or rewritten as needed.
Revenue/Profit from Mechanical Treatment: Mechanical treatment should not allow significant logging or removal of any trees or wood products for revenue/profit to any person or entity.  This issue was considered but not evaluated further because none of the alternatives included in this EA involve logging or removal of trees or wood for revenue/profit to any person or entity.

Number of Developed Structures: Public safety can be best achieved in the long-term by limiting the number of developed buildings/structures within and near Olympic National Park, such that there are fewer structures (and occupants) that could be endangered by fire.  This issue was considered but not evaluated further because the development of structures inside the park is a General Management Plan issue, and is beyond the scope of the fire management plan and environmental assessment.  Development of structures by private parties or organizations outside the park falls beyond the jurisdiction of the park.

News Media: NPS personnel should encourage the news media to refrain from using terms and descriptions such as “disastrous”, “devastation”, “Twenty acres were destroyed” and “Valuable timber has gone up in flames”.  This issue was considered, but was not evaluated further because it is operational in nature, without environmental impacts.  Under all alternatives, the fire management program would include public information and interpretation regarding fire ecology and fire management objectives; information on fire location; behavior and growth; effects of fire; fire management actions taken on fires; fire impacts; and restrictions and closures within the park. It is the park’s responsibility to provide the media and the public with accurate and timely information in a manner that avoids unprofessional or emotionally-charged terms.  In accordance with NPS policy, information about wildland fires used for resource benefits will not be mixed with information on the status of wildland fire suppression.
1.3.3
Impact Topics
Air Resources: The federal 1963 Clean Air Act (42 U.S.C. 7401 et seq., as amended), stipulates that federal land managers have an affirmative responsibility to protect a park’s air quality from adverse air pollution impacts.  The park is a designated Class I Area.  Air quality within the park may be affected by pollutants from sources that are either inside or outside the park.  Fire events are only one of these sources.  Direct, indirect and cumulative air quality impacts are therefore analyzed in this EA.  Also, human health and safety concerns (indirect impacts) are addressed below.

Soil Resources: Topics discussed include impacts to soils due to potential effects of fire and fire suppression activities.  

Wilderness: The Wilderness Act states that, “Each agency administering any area designated as wilderness shall be responsible for preserving the wilderness character of the area and shall so administer such area for such other purposes for which it may have been established as also to preserve its wilderness character."  (16 U.S.C. 1131 Section 4(b))  In accordance with this direction, fire management activities must be planned and carried out in a manner that ensures the preservation of wilderness character.  The effects of fire and fire management activities on wilderness character are addressed below.

Vegetation Resources: Topics discussed include a description of vegetation zones; fire regimes; effects of fire management activities; and the potential to introduce invasive non-native species. 

Fish and Wildlife Resources: There are multiple topics discussed below, including resources such as wildlife, marine and fish species.

Threatened and Endangered Species: The Endangered Species Act of 1973 requires consultation on impacts of federal actions on all federally protected threatened or endangered species.  NPS management policies (1988) require assessment of impacts to certain State-listed rare, candidate, declining and sensitive species.  Both threatened wildlife and fish species are discussed in this EA as well as in a biological assessment prepared for consultation with the USFWS and the National Marine Fisheries Services (NMFS).

Water Resources: National Park Service policies require protection of water resources consistent with the Clean Water Act.  Water quality may be affected by erosion of soils immediately after a fire event when storm patterns bring intense rainfall into the area.  Water quality impacts from erosion of sensitive soils is therefore analyzed as an impact topic.  Federal agencies are also required by Executive Orders 11988 and 11990 and NPS Management Policies (2001) to address both wetlands and floodplain impacts. 

Cultural Resources: The National Historic Preservation Act (NHPA), as amended in 1992 (16 U.S.C. 470 et seq.), and the NPS Cultural Resource Management Guidelines and Policies require the consideration of impacts on cultural resources that are listed on or are eligible for listing on the National Register of Historic Places.  The alternatives analyzed in this EA consider strategies that use fire as a tool to restore the cultural landscape and protect known resources from adverse effects of fire; therefore, impacts to cultural resources are analyzed in this EA.

Socioeconomics: NEPA requires an analysis of impacts to the “human environment” which include economic, social and demographic elements in the affected area.  Socioeconomic impacts with regard to community economics, costs, and visitor experience/administrative facilities are therefore analyzed in this EA.  Environmental justice in minority and low-income populations is not analyzed in this EA (see discussion in section 1.3.4)

Human Health and Safety Federal fire policy directs that firefighter and public safety must be the first priority in every fire management activity.  Topics discussed in this revised EA include: risks to firefighters; health impacts of smoke; and protection of visitors, employees, and residents (including private landowners within the park, and private landowners adjoining the park) from unwanted health and safety effects of fire.

1.3.4
Impact Topics Considered But Not Further Evaluated

Socioeconomics: Environmental Justice in Minority and Low-Income Populations.

In Executive Order 12898 “General Actions to Address Environmental Justice in Minority Populations and Low-Income Populations,” the Secretary of the Interior ordered Interior agencies to specifically analyze and evaluate the impacts of any proposed projects, actions or decisions on minority and low-income populations and communities, as well as the equity of the distribution of the benefits and risks of those decisions. 

It is determined that none of the alternatives would disproportionately affect the described populations. No alternative would have disproportionate health or environmental effects on minorities (including Native American tribes) or low-income populations or communities as defined in the Environmental Protection Agency’s Environmental Justice Guidance (1998).  Environmental Justice will not be discussed further as an impact topic in this document.

CHAPTER 2 – Alternatives

This Chapter describes the alternatives considered, including the Proposed Action and No Action alternatives.  These alternatives were developed through evaluation of the comments provided by individuals, governmental agencies, and an interdisciplinary team. The best available science and information are applied to describe the alternatives. 

2.0 STRATEGY DEFINITIONS

The alternatives considered in this EA were structured around four primary strategies available to accomplish program goals. The primary strategies are fire suppression, wildland fire use, manual/ mechanical treatment and prescribed burning/debris disposal.

Fire Suppression

Wildland fire suppression is an appropriate management response to wildland fire that results in curtailment of fire spread and eliminates all identified threats from the particular fire.  All wildland fire suppression activities provide for firefighter and public safety as the highest consideration, but minimize loss of resource values, economic expenditures, and/or the use of critical firefighting resources (NPS, et al., 1998).

A variety of fire suppression techniques are used to break the continuity of forest fuels, cool a fire, and slow the advance of a flaming front.  Actions may include construction of fire lines; cutting of vegetation; application of water, foam or retardant; and the application of fire.  Most fires in ONP are small (less than 1 acre/0.4 hectares) and can be suppressed using hand tools - sometimes supported with a chainsaw for cutting fuels, a fire engine or portable pump for delivering water, and/or a helicopter to transport water, supplies, and firefighters.  Larger fires or fires with greater spread potential may require the use of drip torches, fusees, fire line explosives, or retardant aircraft.  Maps, digital information, aerial photos, and computer programs, appropriate to project level planning, are available at the headquarters office for use during incidents.  (These documents are not reproduced in this EA due to the multitude of locations where a fire could start and the large array of variables that make it impractical to do this in advance).  
Wildland Fire Use

Wildland fire use is the management of naturally ignited wildland fires to accomplish specific pre-stated resource management objectives in predefined geographic areas (NPS, et al., 1998).

Wildland fires will receive management actions appropriate to conditions of the fire, fuels, weather, and topography to accomplish specific objectives for the individual fire.  These management actions, termed the appropriate management response, may vary from fire to fire and even along the perimeter of an individual fire.  Management options range from monitoring with minimal on-the-ground actions to intense fire suppression actions on all or portions of the fire perimeter.  The appropriate management response is developed from analysis of the local situation, values-to-be-protected, management objectives, external concerns, and land use.

Manual/ Mechanical Treatment

Manual treatment is the use of hand-operated power tools and handtools to cut, clear or prune herbaceous and woody species.  It is a method of reducing hazardous accumulations of wildland fuels, and is often used to create defensible space near structures.  In the park, manual treatment would be used to remove excess woody debris from the ground; to remove “ladder” fuels, such as low limbs and brush (which could carry fire from the forest floor into the crowns of trees); and to thin dense stands of trees in order to reduce the horizontal continuity of fuels.  Occasionally, larger mechanized equipment (a boom truck and front end loader) would be used to move large boles, with the restriction that the equipment would not be driven off road. Material cut or gathered through manual/ mechanical treatment would usually be disposed of by piling and burning on site, or burning at an established burn pit.  Other methods of disposal, used less frequently due to the size, quantity and location of woody materials, would include chipping and broadcast burning.

Prescribed Fire and Debris Burning

Prescribed Fire is any fire ignited by management actions to meet specific objectives.  The fuels to be burned may be in either their natural or modified state.  The prescribed burn takes place under specified environmental conditions (e.g. weather and fuel moisture); is confined to a predetermined area; is within a range of fire intensity and rate of spread that permits attainment of planned management objectives; and is conducted in conformance with an approved prescribed fire plan that meets NEPA and NHPA requirements prior to ignition.  

The “prescription” for a prescribed fire contains key weather and fire behavior parameters necessary to achieve desired fire behavior and results.  For example, a prescription might specify that the air temperature must be between 50 and 75 degrees Fahrenheit; the relative humidity between 45 and 70 percent; the 20-foot wind speed between 5 and 25 miles per hour; wind direction from the west to southwest; and the flame length less than 4 feet.  The actual prescription for a project will depend on site conditions and the objectives that are to be met.

Pile burns and broadcast burns are two methods of using prescribed fire. Pile burning is used to dispose of vegetative material that has been concentrated by manual or mechanical methods.  Piles are located in a wildland fuels environment where fire may spread beyond the pile perimeter. Broadcast burns are prescribed fire applied to wildland fuels scattered over an area.  An approved prescribed fire plan is required for all prescribed fires prior to ignition. 

Debris disposal is burning of wildland fuels deemed infeasible or impractical to mechanically remove and must be in a non-wildland fuel environment (parking lot, boneyard, gravel pit, etc.)  Any material being burned for debris disposal must be classified as permissible to burn under applicable Federal, State, and Local regulations. 

2.1
MITIGATION AND MONITORING
Mitigation techniques and a discussion of monitoring concerns are discussed in this section.  A fire monitoring plan outline is included in Appendix C.  The fire monitoring plan will be developed further over the next 2 to 3 years.
2.1.1 Fire Suppression

On-going public education on fire prevention and public use restrictions during times of high fire danger would help minimize the incidence of human-caused fires requiring a fire suppression response. 

Should an unwanted fire occur, the closest available firefighting forces would be dispatched to the fire regardless of whether the fire is on park-owned property or privately owned property within the park.

Minimum Impact Tactics (also referred to as Minimum Impact Suppression Techniques) would guide fire suppression actions. Minimum Impact Tactics (MITs) are guidelines that assist fire personnel in the choice of procedures, tools, and equipment used in fire suppression and post-fire rehabilitation.  These techniques reduce soil disturbance, impact to water quality, noise disturbance, intrusions in the wilderness, and cutting or trampling of vegetation.  MITs modified for ONP are contained in Appendix D-1.  

A Minimum Requirement Process has been developed and is being instituted into the ONP project process.  This Minimum Requirement Process is found in Appendix D-2 of this EA.  This process will be used prior to commencement of each individual site prescription and the associated use of tools for those individual sites.  This document also helps guide the response to suppression of fires in the wilderness and the minimum tool for these operations.  Use of the Minimum Requirement Process is required for post-fire rehabilitation actions as well as suppression activities.

The park is also developing site specific prescriptions for protection of riparian/ shoreline areas.  The emphasis of these prescriptions will be on the establishment of up to 250-foot no touch buffers in perennial, fish bearing streams, and in areas with unstable slopes.  Proposed prescriptions for intermittent streams (non-fish bearing) could include up to 200-foot no touch buffers.

If a fire occurs near a site where special category plants are known to occur, then natural resource management staff will be consulted to determine if a resource advisor should be assigned to the fire. For all fires that escape initial attack or go into a second burning period uncontained, natural resource management staff will be consulted to see if a resource advisor should be assigned. Under some circumstances there may be no threat to the special category plants, while under other circumstances special precautions will be needed. The resource advisor will help identify measures to protect special category plants from the potentially adverse effects of fire, suppression activities, or support activities (e.g., use of helispots, staging areas, spike camps, etc.).  

Emergency spill response is the response to any amount of a regulated waste or hazardous material that is spilled to the environment (air, land, surface waters, ground waters) that may detrimentally affect health, the environment, or property.  If, in the course of fire management activities there is a spill of a regulated waste or hazardous material (such as oil used in chainsaws or diesel used in drip torches), personnel would follow the Spill Prevention Control and Countermeasures (SPCC) Plan for Olympic National Park.  The SPCC plan lists the people who must be contacted and what procedures must be followed to control, contain, remove and clean up hazardous material spills.
A Wildland Fire Situation Analysis (WFSA) would be prepared for fires that are not contained or controlled by initial attack forces. The WFSA is a decision making process that evaluates alternative management strategies against selected safety, environmental (including air quality), wilderness, social, economic, political, and resource management objectives.

Rehabilitation of areas disturbed by fires or fire suppression actions could include “Fire Suppression Activity Damage” and “Emergency Fire/Burned Area Emergency Rehabilitation”.  Fire Suppression Activity Damage includes the repair and rehabilitation of damage to lands, resources, and facilities that is directly attributable to the wildland fire suppression effort or activities.  Examples of reparation items include: dozer lines, camps and staging areas, damaged facilities (fences, buildings, bridges, etc.), handlines and roads.  Emergency Fire/Burned Area Emergency Rehabilitation (EFR/BAER) activities are planned actions taken during and after a wildland fire to stabilize and prevent unacceptable resource degradation or to minimize threats to life or property resulting from the fire.  As a general rule, burned areas that are not managed to preserve a cultural or historic scene will be allowed to regenerate naturally.  Seeding or planting non-native or even native species produces unnatural changes in successional patterns and vegetative communities and should be used only as last resort to prevent erosion damage or to combat invasion of non- native species.

In the event of an unpreventable escape, options for rehabilitation on private lands may include emergency measures as described in the Wyden Amendment (Public Law 105-277, Section 323 as amended by Public Law 106-73, Section 330, Title III Watershed Restoration and Enhancement Authority); or Emergency Watershed Protection (EWP) as described in Section 216, P.L. 81-516, (33U.SD.C. 701b1) and Sections 403-405, P.L. 95-334, (16 U.S.C. 2203-2205); and/or various disaster relief programs.
Safety guidelines described in the Fireline Handbook (National Wildlife Coordinating Group Handbook 3, January 1998) would be employed on all fire suppression actions.  Job Hazard Analyses would be prepared or updated prior to each fire season.  All personnel involved in fire management activities would meet the current NPS wildland fire qualification standards to include accepted interagency competencies (knowledge, skills, and abilities) where appropriate.

2.1.2
Wildland Fire Use

Only fires within the Wildland Fire Use Unit or Conditional Unit would be considered for management as wildland fire use fires.  Fires outside these units and fires that could not be contained in these units would be suppressed.

For the protection of important habitat, the area burned each year through wildland fire use would be limited to those described in Tables 2.4 and 2.5.  

Candidate wildland fire use actions would be evaluated for their individual and cumulative impacts on air quality and visibility, with close consideration of potential impacts to viewpoints, including but not limited to those at Lookout Rock, Hurricane Ridge, Hurricane Hill and Deer Park. 

A Wildland Fire Implementation Plan (WFIP) would be prepared for each wildland fire use action.  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 to a wildland fire.  The WFIP may identify holding actions that will be taken to check, direct or delay the spread of the fire along one or more fire fronts and minimize threats to life, property and resources.  

If a wildland fire use fire occurs near a site where special category plants are known to occur, then natural resource management staff will be consulted to determine if a resource advisor should be assigned to the fire. Under some circumstances there may be no threat to the special category plants, while under other circumstances special precautions will be needed. The resource advisor will help identify measures to protect special category plants from the potentially adverse effects of holding actions, and/or support activities (such as helispots, staging areas, spike camps, etc.), while avoiding interference with natural fire processes as much as possible.  See Appendix F-2 for a listing of special category plants.  

The Wildland Fire Implementation Plan for each Wildland Fire Use project would identify any additional precautions needed for specific projects, such as coordination with affected residents who have special health concerns related to smoke.”

Residents and individuals who could be affected by a particular Wildland Fire Use project would be notified by the park through press releases, and/or individual contact as appropriate.  Information would be provided regarding measures that individuals can take to minimize their exposure to smoke.
Holding actions taken on wildland fire use fires would be guided by MITs (also referred to as Minimum Impact Fire Suppression Techniques).  Minimum Impact Tactics modified for ONP are contained in Appendix D-1.

The park is instituting use of a Minimum Requirement Process (found in Appendix D-2), for Olympic National Park’s wilderness. This process will be used to help guide the response to wildland fires in the wilderness and the choice of minimum tool for these operations.  

All wildland fire use actions would be monitored to ensure protection of human life, property, and natural/cultural resources; to assist with contingency planning; and to monitor smoke emissions for identification of health concerns.

If an ongoing wildland fire use action no longer meets desired objectives, exceeds the WFIP, or if external concerns (such as multiple new starts in the area) make it inadvisable to continue the action, the fire would be considered an unwanted fire and a WFSA would be prepared to guide a fire suppression action. 

Safety guidelines described in the Fireline Handbook (National Wildlife Coordinating Group Handbook 3, January 1998) would be employed on all wildland fire use actions.  Job Hazard Analyses would be prepared or updated prior to each fire season.  All personnel involved in fire management activities would meet the current NPS wildland fire qualification standards to include accepted interagency competencies (knowledge, skills, and abilities) where appropriate.

2.1.3
Manual/ Mechanical Treatment

During the nesting seasons of Marbled Murrelets, no cutting would be performed within two hours of sunrise or sunset. 

In areas where resource management staff have identified a risk of annosus root rot, freshly cut hemlock stumps would be treated with powdered borax as soon after felling as practical. When applying borax (by granular shaker), ONP personnel would monitor weather conditions such as rain, wind speed, temperature and humidity during application to prevent drift and surface water runoff.  Boron, an active ingredient in Borax, is usually found in soils, and is an essential plant nutrient.  Soil naturally contains boron at a concentration of 5 to 150 parts per million.  Borax (commonly called Sporax ®) is partially soluble in water.  The potential for leaching into ground-water is low; however, Borax may leach more rapidly under high rainfall conditions. In addition, surface waters naturally contain low levels (from 0.001 milligrams/Liter (mg/L) to 0.1 mg/L) of boron.   

Borax is a low-toxicity mineral which does not evaporate or volatilize into the air or pose the considerable health concerns associated with synthetic pesticides.  ONP will not apply borax within the 250-feet no-touch zone present in all streamside or wetland areas because, as mentioned above, under high rainfall conditions borax may leach rapidly.  With this 250-feet no-touch zone stipulation, the potential for Borax leaching into groundwater is low, as is the potential for contaminating surface water.  It is not anticipated that use of this agent would have any affect on water quality or have the opportunity to leach into neighboring water sources, given use of the best management practice identified above.
Approximately one year after treatment, the treated area would be checked for invasive, non-native species, and non-native plants would be removed.

No touch buffers for protection of riparian/ shoreline areas are being developed and will be used during implementation of this program strategy.

An interdisciplinary team would help develop site-specific hazard fuel reduction plans.  Non-fire treatment project plans would include all of the required elements listed in Reference Manual – 18 Wildland Fire Management.  Among those elements, the following are most closely tied to mitigation of impacts:

· Protection of Sensitive Features: This identifies treatment and mitigation needed to protect cultural sites, threatened and endangered species, special category plants, private property or other sensitive features.  The NPS is also sensitive to the aesthetics of the backcountry experience and will take action to prevent or minimize the impact of wildland, prescribed, and structural fires on cultural resources, including the impact of suppression and rehabilitation activities. Properly executed hazard fuel reduction is a treatment that should not be readily apparent to most hikers. Treatment will thin fuels and open the canopy in the immediate vicinity of the shelter, but will not create a clearcut.

· Public and Personnel Safety: This describes public and personnel safety and emergency procedures.  It identifies safety hazards on and outside the project area; measures taken to reduce or mitigate those hazards; and Emergency Medical Service personnel assigned.  This section addresses the safety of visitors, residents, local property owners, personnel, and any other people whose safety could be affected by the treatment.
· Monitoring: This describes the pre-, during, and post-treatment monitoring needed to evaluate whether project objectives have been met and if the project is being conducted within prescription.

· Post Project Rehabilitation: This describes any necessary rehabilitation of disturbances that will be undertaken as a result of management activities within the project.

A Minimum Requirement Process has been developed and is being instituted into the ONP project process.  This Minimum Requirement Process is found in Appendix D-2 of this EA.  This process will be used to help guide hazard fuel reduction operations in the wilderness and the choice of minimum tool for these operations.  

2.1.4
Prescribed Fire and Debris Disposal 

All prescribed burning and debris disposal would comply with regulations contained in the Washington State Department of Natural Resources (DNR) Smoke Management Plan and Regulation 1 of the Olympic Air Pollution Authority (OAPCA).  If the burning met the definition of silvicultural burning under the Washington Clean Air Act, then the park would contact DNR Smoke Management for approval; all other burning would be regulated by OAPCA. Burns would be timed to minimize smoke impacts on air quality and visibility utilizing favorable conditions of atmospheric stability, mixing height and transport winds. No piles would be ignited during smoke management burn bans.

Additionally, prescribed pile burns would not be initiated on weekends or holidays without the Superintendent’s approval.  No prescribed pile burn would be ignited in a drainage that is already affected by a fire larger than 200 acres. 

Smoke mitigation measures include: limiting number of acres and amount of fuel burned; timing prescribed burns to minimize smoke impacts on air quality and visibility utilizing favorable conditions of atmospheric stability, mixing height and transport winds; specifying an acceptable range of moisture content and wind conditions for each prescribed burn; coordinating with other agencies and land owners to limit the number of burns occurring simultaneously; and promptly mopping-up prescribed burns. The park would notify tribal representatives of prescribed fire operations in the tribes usual and accustomed places.
A prescribed burn plan would be prepared for each project.  These site-specific plans would include all of the required elements listed in Reference Manual – 18 Wildland Fire Management.  Among those elements, the following are most closely tied to mitigation of impacts:

· Risk management: The process of identifying and controlling hazards to protect resources and property.  For example, local roadways could be impacted from drift smoke and some traffic control may be required to reduce risks.

· Prescribed fire complexity rating: This is a method to assess the complexity of a prescribed fire, and guides determination of the organizational structure and level of experience/qualifications of the burn boss needed to successfully implement the project. 

· Prescription: This lists acceptable values for key weather and fire behavior parameters necessary to achieve desired results. 

· Ignition and holding actions: This section includes identification of critical holding areas. Critical holding areas are areas where it is critical to limit the spread of fire.  There may be a variety of reasons for an area to be considered critical, including concerns such as: protection of human safety; preventing the fire from growing too large; preventing the fire from moving into difficult fuels; preventing the fire from moving onto private property; and protection of cultural sites, threatened and endangered species, special category plants, air quality or other resources.
· Wildland fire transition plan: This identifies actions and notifications needed when the prescribed fire exceeds project boundaries and cannot be controlled within one burning period using on-site holding resources. 

· Protection of sensitive features: This identifies treatment and mitigation needed to protect cultural sites, threatened and endangered species, special category plants, private property, or other sensitive features. 

· Public and Firefighter Safety: This describes the public and personnel safety and emergency procedures.  This section identifies safety hazards in and outside the project area; measures taken to reduce or mitigate those hazards; and Emergency Medical Service personnel assigned.

· Smoke management: This describes how the project will comply with air quality regulations and how to reduce potential impacts of smoke production and smoke-related safety and health issues, if required.  (This would include coordination with affected residents who have special health concerns related to smoke).
· Interagency coordination and public information: This identifies actions, timelines and responsibilities for interagency and intra-agency pre-burn coordination and public involvement.

· Monitoring: This describes how monitoring of prescription elements will take place pre-ignition and during the burn; and specifies how both long and short-term fire effects will take place pre-burn and post-burn to evaluate if project objectives have been met.

· Post fire rehabilitation: This describes any necessary rehabilitation of disturbances resulting from management activities of the project that will be undertaken following the burn.  For example, any fire lines necessary for containment of a prescribed burn would be rehabilitated once the burn has been completed, by filling in soil and litter to restore ground contours.  Cut-ends of logs would be camouflaged with brush and litter. Remains of piles would be scattered.  Finally, prescribed fire sites would be checked during the year following the burn to locate and remove invasive, non-native plants.

· Technical review: This helps ensure that a prescribed fire plan is written in a manner that allows the stated goals and objectives to be safely and successfully achieved when properly implemented. 

A Minimum Requirement Process has been developed and is being instituted into the ONP project process. This Minimum Requirement Process is found in Appendix D-2 of this EA.  This process will be used to help guide prescribed fire operations in the wilderness and the choice of minimum tool for these operations.

2.2
ALTERNATIVES CONSIDERED BUT NOT ANALYZED FURTHER IN THIS EA
These alternatives were eliminated from further consideration because they did not meet the goals of the fire management program, were prohibitively expensive or were not feasible.

2.2.1 No Management

Under this alternative, all fires would be permitted to burn freely.  No fire suppression, wildland fire use, manual/ mechanical treatment, or prescribed fire strategies would be employed.

This alternative was rejected because it runs counter to NPS mandates and policy regarding human safety and resource protection.  This alternative would not meet the goals of ensuring public safety (the highest priority), protecting cultural resources, or reducing hazardous fuels in wildland-urban interface areas.  It would provide no protection from the potential adverse effects of wildland fire on sensitive resources such as threatened and endangered species. Additionally, it would result in an alteration of natural fire regimes near structures, roads, trails and campsites, where there is a concentration of human-caused ignitions.  

2.2.2
Fire Suppression Only

This alternative would use only one fire management strategy, the fire suppression of all wildland fires, whether caused by human activities or lightning. No wildland fire use, manual/ mechanical treatment, or prescribed fire strategies would be employed.

This alternative was rejected because it does not meet the goals of restoring and maintaining natural fire regimes, protecting cultural resources, and reducing hazardous fuels in wildland-urban interface areas.  Under this alternative all fires would be suppressed as quickly as possible given the constraints of safety, feasibility and minimum impact management.  This alternative would continue to limit the natural role of fire as an agent of change in the ecosystem.  Although this limitation would not have discernable effects on the ecosystem over a five-year period, it would continue the unnatural suppression of all fires that has occurred during the past 60 years.  If full fire suppression were continued indefinitely, the reduced presence of fire would eventually alter the composition and structure of forest communities.  This alternative also does not allow the use of natural, manual, or prescribed fire techniques to recreate or maintain cultural landscapes.  Because of this, accumulations of forest fuels in proximity to human structures (historic or modern) would continue to present a fire hazard to structures and communities.

2.2.3
Fire Suppression and Manual/ Mechanical Treatment Only

This alternative includes fire suppression and manual/mechanical treatment.  This alternative is similar to the No Action Alternative described below, but without the option of using pile burning to dispose of fuels generated by manual/ mechanical treatments.  Additionally, no wildland fire use or prescribed fire strategies would be employed. 

This alternative was rejected because it does not meet the goals of restoring and maintaining natural fire regimes, or protecting cultural landscapes and traditional uses of fire.  All fires would be suppressed as quickly as possible given the constraints of safety, feasibility and minimum impact management.  This alternative would continue to limit the natural role of fire as an agent of change in the ecosystem. Although this limitation would not have discernable effects on the ecosystem over a five-year period, it would continue the unnatural suppression of all fires that has occurred during the past 60 years.  If full fire suppression were continued indefinitely, the reduced presence of fire would eventually (over many decades or centuries) alter the composition and structure of forest communities.  This alternative also would not allow the use of natural or prescribed fire techniques to re-create or maintain cultural landscapes. 

2.2.4 Fuel Breaks

Fire suppression, wildland fire use, manual/mechanical treatment, and prescribed fire/debris disposal would all be included under this alternative.  However, manual/mechanical treatment would be expanded to include the construction of extensive fuel breaks along the park boundary (excluding areas where there are adjoining National Park Service/United States Forest Service wildernesses). 

This alternative was rejected because of the unreasonably high cost, environmental impacts, and intrusions into the wilderness that would result from constructing fuel breaks along approximately 750 miles of park boundary.  It would cost more than three million dollars to implement this alternative due to the length of the boundary, difficult access to many boundary areas, and heavy fuels to be removed. Construction of fuel breaks would affect threatened species habit by altering vegetation within the fuel breaks.  Of equal concern would be the noise impacts from helicopters, chainsaws, and other mechanized equipment necessary to accomplish this project.  The ecological alterations and noise impacts would affect miles of park wilderness along the boundary.  The resulting fuel breaks could be expected to slow, but not stop the spread of low to moderate intensity fires across the boundary.  Fuel breaks would be less effective in stopping high intensity fires that reach the tree crowns because fire brands from crown fires are commonly thrown long distances.  Please note, however, that there are some areas of the park, near structures and communities, where hazard fuel reduction or fuel breaks would be useful.  Recent research indicates that fire losses in the wildland-urban interface are more closely tied to the ignitability of structures and their immediate surroundings – within tens of meters of structures – rather than to the ignitability of the extended landscape (Cohen, 1995; Cohen, 2000; Cohen and Butler, 1998).  Additionally, in the wildland-urban interface there is a higher risk of human-caused ignitions, and a greater threat to human safety.  Construction of miles of fuel breaks along the entire boundary would be prohibitively expensive, and would result in unacceptable environmental impacts.

2.2.5
Prescribed Fire Replaces Naturally Caused Fires

This alternative would consist of the current fire program plus the use of prescribed fire to replicate the effects that naturally occurring fire would have had.  The alternative includes fire suppression, manual/mechanical treatment, and prescribed fire/debris burning (expanded to replace the natural role of fire)

This alternative was rejected because it does not meet the goal of restoring and maintaining natural fire regimes to the maximum extent possible so that natural ecosystems can operate essentially unimpaired by human interference.  The process of completely replacing the natural role of fire with prescribed fire alone would represent substantial human interference in the wilderness environment.  This interference would manifest in two ways: intrusion to suppress natural fires and intrusion to apply prescribed fires.  It is also currently not feasible to quantify and replicate this complex fire regime.  The number, size and intensity of fires on the Olympic peninsula have varied greatly across time and across the complex terrain.  The average fire return interval ranges from about 150 years on the east side of the park, to well over 500 years on the west side.  There has been little consistency from decade to decade or century to century in the number of acres naturally burned. 

Fire behavior and effects are known to vary with terrain, vegetation, fuels, cumulative weather conditions and time of year.  With site specific information about these variables the probabilities of fire ignition, fire spread and fire behavior can be estimated.  However, it is not possible to say with certainty how a given fire would have unfolded had the ignition not been suppressed, nor is it possible to exactly replicate the original conditions. For these reasons, prescribed fires can only approximate the effects of natural fires. . 

Maps, digital information, aerial photos, and computer programs, appropriate to project level planning, are available at the headquarters office for use during incidents.  (These documents are not reproduced in this EA due to the multitude of locations where a fire could start and the large array of variables that make it impractical to do this in advance).
While it is reasonable to consider limited use of prescribed fire in place of those natural fires that must be suppressed for the protection of human safety or special concerns, substituting prescribed fire for natural fire on a large scale (i.e., replacing all fires with prescribed fire) would increase the chance of altering natural ecosystem patterns. 

2.3 ALTERNATIVES CONSIDERED AND ANALYZED FURTHER IN THIS EA
Three alternatives, including the No Action Alternative are analyzed, while Alternative 2 is the NPS preferred alternative.

2.3.1 Alternative 1 (No Action)

This corresponds with the current program, and includes:

· Fire Suppression;

· Limited Manual/ Mechanical Treatment; and

· Limited Prescribed Fire/ Debris Burning.

Fire Suppression (Alternative 1, No Action)

Alternative 1 would continue the current program of suppression of all wildland fires that occur within Olympic National Park, using a combination of direct and indirect actions and use of natural topographic features, fuel and weather factors to curtail fire spread.  Depending on the location and nature of each fire, ground and/or aerial fire fighting resources would be used to contain the fires to the smallest possible size.  Exceptions to total and direct fire suppression would be made on a case-by-case basis for reasons of inaccessibility, life/safety concerns for the firefighters, or a lack of availability of suitable resources, personnel, and equipment. 

It is anticipated that in any given year, fire suppression fires could burn up to 50 acres (20 ha) - plus an additional 600 acres (243 ha) in one year out of five in forest habitat that is suitable for Northern Spotted Owls and Marbled Murrelets.  It is estimated that 0 to 500 acres (202 ha) per year could burn outside of Northern Spotted Owl and Marbled Murrelet habitat. 

Wildland Fire Use (Alternative 1, No Action)

Alternative 1 includes no wildland fire use.  All lightning fires would be suppressed.

Manual/ Mechanical Treatment (Alternative 1, No Action)

Under Alternative 1, a small amount (20 acres/8 ha per year) of manual/ mechanical treatment would be performed to remove brush in direct contact with front-country structures, and remove windfalls and storm damage along roads.  Existing lawns would be mowed as needed.  Unlike Alternatives 2 and 3, this alternative does not include a program of work in partnership with local landowners to reduce hazardous accumulations of fuels in wildland-urban interface areas.

Under all alternatives, modifications of existing structures to reduce their susceptibility to fire would be considered on a case by case basis when their maintenance cycle is due.  For example, it may be possible to replace some shake roofs with metal roofs. By law and policy, character-defining elements of historic structures would not be altered.  

Prescribed Fire and Debris Disposal (Alternative 1, No Action)

Under Alternative 1, prescribed fire/ debris disposal would only be used to dispose of piles of forest fuel that resulted from manual/ mechanical treatment (hazard fuel reduction) or maintenance projects (such as cleaning up windfall debris from roads).  Piles would be burned on site, or the woody material would be moved to established burn pits at Elwha, Sol Duc, Hoh, Kalaloch, Lake Crescent Barnes Point (one in each area) or the Quinault (one at Slash F and one at North Fork).  Piles burned on site would typically be ignited in late September or October when fire danger is low, but piles are not too wet too burn.  Debris disposal burns in established burn pits could be burned in fall, winter or spring.  Other methods of disposal such as chipping or hauling could also be used depending on the logistics of the site.

This alternative would meet the goal of ensuring firefighter and public safety by using safety precautions while suppressing fires; and by keeping all fires as small as possible.  It would provide limited protection to cultural and natural resources because it would reduce some threats associated with wildland fires.  The objective of protecting air quality in the short term would be met to the greatest extent of any of the alternatives because all fire would be suppressed as quickly as possible, and there would be no prescribed burning.  However, over the long-term, there could be more impacts to air quality if accumulated biomass burns under wildfire conditions.  Some of the other natural and cultural resource management objectives would not be met, however, because the alternative would not allow for the perpetuation of natural and traditional fire processes, and very little hazard fuel reduction work would be conducted to help protect historic structures.  The goal of reducing hazardous accumulations of fuels near other structures, roadways and wildland-urban interface areas would only be met to a very small degree.  Most hazardous fuels would not be treated.  No research burns would be conducted under this alternative, which could limit the amount of new information available for adaptive management.  The remaining goals: maintaining preparedness, maximizing efficiency, and ensuring that costs are commensurate with achievements, could be accomplished with each of the alternatives. 

2.3.2
Alternative 2 (Proposed Action)

This alternative would add wildland fire use to the current fire management program, and would expand the use of manual/ mechanical treatment and prescribed fire/ debris disposal.  The alternative includes:

· Fire Suppression; 

· Wildland Fire Use; 

· Manual/ Mechanical Treatment; and

· Prescribed Fire/ Debris Burning

The park would be divided into three fire management units (FMUs) under this Alternative and Alternative 3: an Exclusion Unit, a Conditional Unit, and a Wildland Fire Use Unit (Appendix G: Map 2 "Fire Management Units").
2.3.2.1
Alternatives 2 & 3: Fire Management Units (FMUs)
A Fire Management Unit (FMU) is any land management area definable by objectives, 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. Three fire management units have been defined for Olympic National Park based on goals related to protection of life and property, and restoration of natural fire processes.  The three units are the Exclusion Unit, the Conditional Unit and the Wildland Fire Use Unit. The delineation of the units takes into account the values to be protected, local fire history, potential fire behavior, and the presence of natural or man‑made barriers to fire spread.   Accessibility, smoke dispersal, location of administrative facilities and private property were additional considerations. 
Maps, digital information, aerial photos, and computer programs, appropriate to project level planning, are available at the headquarters office for use during incidents.  (These documents are not reproduced in this EA due to the multitude of locations where a fire could start and the large array of variables that make it impractical to do this in advance).
The Exclusion Unit, totaling about 320,845 acres (129,846 ha), would include a coastal exclusion unit and an inland exclusion unit. Federal and NPS policy require that human safety be given the highest priority in any fire management program.  The exclusion units provide a buffer area where fires are suppressed, thus reducing the chance that an uncontrolled wildland fire would compromise human safety and neighboring lands. The boundaries of the exclusion units were chosen to capitalize on natural containment features such as ridgetops and valley bottoms (where there is less slope); and to provide a relatively safe distance between the wildland fire use unit and developed areas or neighboring properties.  ONP is committed to beginning the process of restoring the ecological role of fire in the wildland fire use unit, but must commence the process in a conservative manner since the Park has been operating under full fire suppression management since 1988, and prior to 1985.  (From 1985 to 1998 the fire management program included prescribed natural fire.)  In the interest of restoring at least a portion of the natural role of fire, the proposed action offers a conservative start with careful consideration of human health and safety, ecological processes, wilderness values, threatened and endangered species, air quality, cultural concerns and neighboring land owners.
The coastal exclusion unit (43,404 acres/17,566 ha) would consist of the park’s coastal strip.  This long, narrow unit is situated between the Pacific Ocean to the west, and private and state-owned lands to the east.  Because the unit is too narrow to permit lightning-caused fires to run their natural course without threatening neighboring lands, all fires in this unit would be suppressed.

The inland exclusion unit (277,441 acres/122,280 ha) would consist of an irregularly shaped crescent that encircles most of the Wildland Fire Use Unit, except where there is adjoining Olympic National Forest wilderness along the southeast portion of the park.  Boundaries of the exclusion unit were chosen to capitalize on natural barriers, where fires could be more readily suppressed.  Varying in width from less than one mile to more than ten miles, the inland exclusion unit provides a protective area between the Wildland Fire Use Unit and non-NPS lands.  All fires in this unit would be suppressed to protect front-country developments and to reduce the risk of wildland fires escaping onto neighboring lands.  

The Conditional Unit, totaling about 70,041 acres (28,346 ha), would be located along the southeast portion of the park between the park’s Wildland Fire Use Unit and Olympic National Forest (USFS) lands. Most of this unit adjoins USFS wilderness.  In the Conditional Unit, human-caused fires would be suppressed (with possible exceptions noted below under Wildland Fire Use).  Lightning-caused fires that met standard evaluation criteria would be managed for the benefit of the ecosystem, unless potential exists for the fires to cross out of the park onto USFS lands.  Fires that did not meet the criteria, or that threatened to cross from the park onto the forest would be suppressed.  If in the future, the park and Olympic National Forest established agreements allowing joint management of lightning-caused fires, these fires could be permitted to cross agency boundaries. Olympic National Forest is not able to enter into this type of agreement until it has completed its Forest Plan.  Once the Forest Plan for Olympic National Forest is complete, it is the intent of ONP to continue with negotiations to allow joint management of wildland fire use fires across common boundaries.
The Wildland Fire Use Unit, totaling about 522,527 acres (211,467 ha), would consist of the rugged and remote interior of the park.  In this unit, human-caused fires would be suppressed (with possible exceptions noted below under Wildland Fire Use).  Lightning-caused fires in this unit that met standard evaluation criteria would be managed for the benefit of the ecosystem. Those fires that did not meet the criteria would be suppressed.

Table 2.1: Fire Management Units: Elevation Range and Acreage

	Elevation 
	Exclusion Unit
	Conditional Unit
	Wildland Fire Use Unit

	0 – 2,000 feet

(0 – 610 m)
	173,973 acres

(70,406 ha)
	7,781 acres

(3,149 ha)
	70,250 acres

(28,430 ha)

	2,000 – 4,000 feet

(610 – 1,220 m)
	118,313 acres

(47,881 ha)
	29,315 acres

(11,864 ha)
	232,025 acres

(93,899 ha)

	4,000 – 6,000 feet

(1,220 – 1,830 m)
	27,669 acres

(11,198 ha)
	28,497 acres

(11,533 ha)
	201,997 acres

(81,747 ha)

	6,000 feet

(> 1,830 m)
	886 acres

(359 ha)
	4,473 acres

(1,810 ha)
	18,268 acres

(7,393 ha)

	Minimum Elevation
	0 feet

(0 m)
	734.6 feet

(223.9 m)
	392.1 feet

(119.5 m)

	Maximum Elevation
	7,197.5 feet

(2,193.7 m)
	7,676.9 feet

(2,339.8 m)
	7,886.5 feet

(2,403.7 m)

	Mean Elevation
	3,140.2 feet

(957.1 m)
	3,944.4 feet

(1,202.2 m)
	3,863.7 feet

(1,177.6 m)

	Standard Deviation
	1,828 feet

(557 m)
	1,978 feet

(548 m)
	2,008 feet

(612 m)


Table 2.2: Fire Management Units: Slope, Range and Acreage

	Slope 
	Exclusion Unit
	Conditional Unit
	Wildland Fire Use Unit

	0 – 35 Degrees
	271,271 acres

(109,782 ha)
	47,960 acres

(19,409 ha)
	383,898 acres

(155,361 ha)

	> 35 Degrees
	49,570 acres

(20,061 ha)
	22,105 acres

(8,946 ha)
	138,644 acres

(56,108 ha)

	Minimum Slope
	0 Degrees
	0 Degrees
	0 Degrees

	Maximum Slope
	63.0 Degrees
	72.0 Degrees
	68.0 Degrees

	Mean Slope
	31.5 Degrees
	36.0 Degrees
	34.0 Degrees

	Standard Deviation
	18.6 Degrees
	21.2 Degrees
	20.1 Degrees


2.3.2.2  Alternative 2: Strategies 

Fire Suppression (Alternative 2, Proposed Action)

In the Exclusion Unit, all human-caused and lightning-caused fires would be suppressed. In the Conditional and Wildland Fire Use Units, those lightning-caused fires that did not meet standard criteria would be suppressed.  Human-caused fires in the Conditional and Wildland Fire Use Units would be suppressed (with possible exceptions noted below under Wildland Fire Use).

It is anticipated that fire suppression acreage under Alternative 2 would be similar to the fire suppression acreage for Alternative 1, although fewer fires would be suppressed. Most lightning fires are suppressed when they are very small – one-tenth acre to one-quarter acre (0.04 –0.1 ha).  If in a given year, ten of these very small fires were managed with wildland fire use strategies instead of fire suppression, fire suppression acreage would only be reduced by one to two acres (0.4 – 1.0 ha).  The majority of fire suppression acreage under all alternatives is due to a few fires that escape initial attack.

Wildland Fire Use (Alternative 2, Proposed Action)

Under Alternative 2, lightning-caused fires in the Conditional and Wildland Fire Use Units that met decision criteria would be managed as wildland fire use actions for the benefit of the ecosystem. A lightning-caused fire in the Conditional or Wildland Fire Use Unit would be suppressed if it did not meet every element of the Decision Criteria Checklist as described in detail in the Wildland and Prescribed Fire Management Policy, Implementation Procedures Reference Guide (1998).  They include:

· Is there a threat to life, property, or resources that cannot be mitigated?
· Are potential effects on cultural and natural resources outside the range of acceptable effects?

· Are relative risk indicators and/or risk assessment results unacceptable to the appropriate Agency Administrator?

· Is there other proximate fire activity that limits or precludes successful management of this fire?

· Are there other Agency Administrator issues that preclude wildland fire use?

A “yes” response to any element on the checklist indicates that the appropriate management response should be suppression-oriented.  The Recommended Response Action documents the Go/No-Go recommendation. The superintendent (or other designated individual) must sign the Decision Criteria Checklist.  The Fire Management Plan will include operational guidelines to aid in the completion of the checklist.
All fires would be monitored from the air or on the ground.  

A few human-caused fires could be considered candidates for wildland fire use management if NPS guidelines were revised.  Such a revision is possible under the updated Federal Fire Policy, which expanded the definition of wildland fire use to allow certain human-caused fires to be managed for resource benefit.  Even with a change in NPS guidelines, however, most human-caused fires in Olympic National Park would still be suppressed because they typically occur in developed areas, high visitation locations, and exclusion units, where fires must be suppressed for protection of life and property.  Such a change in agency guidelines would not affect the acreage figures described for the alternatives.

Wildland fire use would be limited to 200 acres (81 ha) per year in areas where there was suitable habitat for Northern Spotted Owls or Marbled Murrelets, with an allowance for up to 600 acres (243 ha) to be managed as wildland fire use in one year out of five.  Under the Endangered Species Act, the National Park Service has an affirmative responsibility to conserve threatened and endangered (T&E) species.  Sections 7 and 10 of the act require consultation with the U.S. Fish and Wildlife Service (USFWS) for any action proposed by a federal agency which may adversely affect a T&E species.

The 200-acre limit (with an additional 600 acres one year in five) was derived from previous consultation with USFWS, a fire ecologist and the park's interdisciplinary team. Fire behavior in the Olympics tends to be either smoldering spots or high intensity, high severity fires that kill most trees (including old growth trees) in the burned area. The acreage limits are based on the worst-case scenario of fires intense enough to kill large trees, thus removing suitable old-growth habitat. Spotted owls and marbled murrelets are dependent on old growth forests as habitat to a greater extent than other listed species on the peninsula.  While it is true that these threatened bird species evolved with natural fire, the effects of natural fire on their populations was quite different when the entire peninsula was predominately covered with old growth forest.  By 1991, more than 80% of the old-growth forests on the peninsula had been lost (Booth 1991).  In this context, old-growth dependent threatened birds have little alternative habitat to use while waiting for fire-killed habitat to regenerate. 

These acreage limitations are an attempt to balance the role of fire in the ecosystem with conservation of T&E species.  

Wildland fire use would be limited to 500 acres (202 ha) per year in areas outside of suitable habitat.  (500 acres is the largest amount of acreage that has burned outside of T&E habitat in any single year in the past 25 years.)  It is unlikely that these acreage figures will be met every year.  Typically, the park experiences a combination of lightning ignitions and dry weather only one or two years out of ten. Lightning-caused fires in the Wildland Fire Use Unit that had potential to exceed these acreage figures, but met all other wildland fire use criteria, would be considered candidates for wildland fire use management only with additional environmental analysis and consultation. 

Educational information on the role of fire in the ecosystem, the goals of the wildland fire use program, and current wildland fire use activity would be presented to staff and the public through interpretive programs (such as meadow walks and campfire talks), NPS brochures, park films, a website, and press releases.  A Fire Interpretive Coordinator would be designated to collect educational information and disseminate it throughout the Resource Education Division to enhance interpretive programs. In accordance with NPS policy, information about wildland fires used for resource benefits will not be mixed with information on the status of wildland fire suppression.

Manual/ Mechanical Treatment (Alternative 2, Proposed Action)

The manual/ mechanical treatment methods are similar to those found under Alternative 1, however, under Alternative 2 the program would be expanded. 

Under Alternative 2, manual/ mechanical treatment would be used as a preventative measure to reduce hazard fuels and provide defensible space around administrative sites, historic structures, wildland-urban interface communities, and roadways.  Sites to be treated are located in each fire management unit, with the greatest concentration in the Exclusion Unit. Recent research indicates that fire losses in the wildland-urban interface are more closely tied to the ignitability of structures and their immediate surroundings – within tens of meters of structures – rather than to the ignitability of the extended landscape (Cohen, 1995; Cohen, 2000; Cohen and Butler, 1998).

The priority is to treat park areas where there are concentrations of structures (in the park or adjacent to the park) intermingled with wildland fuels, such as at Lake Crescent. Sites on the north and east side of the park are of particular concern because of the drier conditions there.  Other areas that would be scheduled within the next five years include occupied structures, historic structures, and structures that can be treated in the course of routine maintenance in the area (e.g. trail crew or patrol ranger working in the vicinity of a backcountry ranger station). The risk to individual structures will be rated based on guidelines adapted from NFPA 299 Standard for Protection of Life and Property from Wildfire (1997)."  Appendix B lists the treatment areas and the associated acreage for 2003 through 2007.  There are 458 NPS structures that would be treated under this alternative.  Forty of these structures are located in wilderness.

The distance to be treated around each structure would vary from 0 to 250 feet (0 to 76 meters) and would depend on several factors including: 

· Size and value of the structure; 

· Historic significance; 

· Proximity to aquatic resources or important habitat; 

· Characteristics of local fuels (height, loading, flammability);

· Wilderness character; 

· Visitor use of the area; and

· Proximity to neighboring properties. 

For the purposes of this plan, low value structures are defined as small buildings such as outhouses and woodsheds, with no historic significance that can be easily replaced if lost, at a cost less than $100,000.  Moderate value structures are livable structures, without historic value; that would slightly affect operations if lost; and/or have a monetary value between $100,000 and $250,000.  High value structures are those that have historic value (i.e. they are on the list of classified structures); would markedly impact operations if lost; and/or have a monetary value greater than $250,000.

Appendix A lists the treatment categories for ONP structures and their immediate surroundings.  At each site, the area closest to the structure would receive the most intense fuel reduction with subsequent grading to lighter treatments further from the structure.  Due to the previous lack of a hazard fuel reduction program, and the rapid growth of trees in this environment, some trees next to park structures may have grown relatively large since the establishment of the structure.  In some cases, these trees create a fuel hazard because their limbs impinge on the structure, or create a closed canopy adjacent to the structure where fire could move easily from crown to crown or from crown to structure.  To balance these fuel concerns with concern for protecting ‘old growth’ trees, an interdisciplinary team would be utilized to evaluate individual large trees.  According to Franklin and Spies (1991), the density of shade-tolerant individuals larger than 16 inches (40 cm) in groups of at least 10 distinguish old growth from younger stands.  Therefore, for the purposes of this plan, trees larger than 16 inches in diameter would be considered components of ‘old growth’ stands, and would not be cut without specific evaluation by an interdisciplinary team. 
Up to 200 acres (81 ha) per year would be treated on a cyclic basis in an effort to eventually maintain lower fuel loads on about 1,000 acres (405 ha).  These acreage figures include work that the park would perform on its own lands and work that private land owners within park boundaries may choose to perform on their own properties.  Approximately 800 properties may have cyclical fuel maintenance (included in the 1,000 acres mentioned above); half of which are private properties within the park where private landowners may accomplish fuel maintenance on their own lands.

Hazard forest fuel surveys on private property within the boundaries of the park or along the park boundary would be conducted free of charge upon the request of private property owners.  Removal of hazard fuels on private land is at the discretion of the landowner. (The landowner would still be responsible for meeting the requirements of scenic easements, Washington State Forest Practices Act, etc.) Recent legislation (the Wyden Amendment) and future funding may allow the park to enter into agreements with private landowners to assist with treatment on private property in those cases where it is to the benefit of both parties.  If forest fuel on public lands presents a direct hazard to a privately owned structure, the park would exercise discretion to mitigate or remove the hazard while protecting resources. 

Thinned fuels would be piled and burned in place, chipped on site, removed to another location (such as a burn pit), or broadcast burned.  The method of disposal would depend on the logistics and character of the individual site.  The Five-year Plan for Hazard Fuel Reduction and Prescribed Fire Projects is listed in Appendix B.  See also Appendix G: Map 14.  

After the initial treatment it is expected that most structures would need maintenance treatments once every 3-5 years.  The maintenance treatments would primarily involve the use of handtools such as loppers and D-ring brushers.

Under all alternatives, modifications to existing structures to reduce their susceptibility to fire would be considered on a case by case basis when their maintenance cycle is due.  For example, it may be possible to replace some shake roofs with metal roofs. By law and policy, character-defining elements of historic structures would not be altered.  

Prescribed Fire and Debris Disposal (Alternative 2, Proposed Action)

Under Alternative 2, prescribed fire would be used to remove burn piles and to achieve resource management objectives including research burns, burns to assist in the removal of exotic plant species, and burns to maintain cultural scenes or practices through broadcast burning. 
Pile burning would be used to dispose of piles of woody debris that resulted from manual/ mechanical treatment (for hazard fuel reduction) or maintenance projects (such as cleaning up windfall debris from roads).  See Five-year Plan for Hazard Fuel Reduction and Prescribed Fire Projects, in Appendix B, and Appendix G: Map 14.  Hazard fuel reduction projects are located in all three FMUs, with the greatest concentration in the Exclusion Unit.

Prescribed fire broadcast burns would be used to conduct research burns in an effort to gain information about fire effects on old growth Douglas-fir forests in the Morse Creek drainage. The study site is in the Exclusion Unit.  Six or seven experimental plots of about ½ acre (0.2 ha) each would be broadcast prescribed burned.  All plots would be located in the Maiden Creek sub-drainage, west of the Deer Park Road.  (See Appendix G: Map 14 Wildland Fire Management Five Year Plan: Hazard Fuel Reduction and Prescribed Fire Projects.)  A scratch line, “black line”, or foam line would be applied around the perimeter of each plot to contain the prescribed burns.  The plots would be burned in late summer using drip torches or fusees for ignition.  Plots would be burned one at a time, and it is anticipated that all burning would be done in one day.  The burned plots would receive little or no mop-up to allow researchers to quantify the re-sprouting and reseeding capacity of the plots.  

Broadcast prescribed fire may be used at Andrews Field in the Queets to assist in the removal of exotic plant species.  In this area, fire would be used as a site prep and precursor to other treatments.  Further non-fire treatments would be identified in other planning documents. Reference is made to the potential use of prescribed fire in Andrews Field so that the tool is not precluded when plans are developed for management of exotics.
Prescribed fire is also being considered as a potential tool for maintaining cultural scenes and practices at Ahlstrom’s Prairie, Roose’s Prairie, Higley Homestead and the Smith Place.  Further analysis, including use of an interdisciplinary team for impact analysis and review of burn plans, will be required prior to implementation of this tool at these locations.  Reference is made to the potential use of prescribed fire in the prairies so that the tool is not precluded when plans are developed for management of the prairies. Should further research specify the need for any level of prescribed burn, that prescription could not be carried out unless it were identified in an approved fire management plan. All of these [prairie] projects are located in the Exclusion Unit. (See Five-year Plan for Hazard Fuel Reduction and Prescribed Fire Projects in Appendix B, and Appendix G: Map 14.) At Ahlstrom’s Prairie and Roose’s Prairie, the salal would be cut, piled and burned prior to the broadcast burn.  Prescribed burns could be conducted in late summer.  A scratch line, “black line” or foam line could be applied around the perimeter of each burn unit to contain the prescribed burns. Drip torches or fusees could be used to ignite the units.  Burns in prairies could receive minimal mop-up to minimize vegetative disturbance.  Burns around homesteads would receive aggressive mop-up to minimize smoke.

A maximum of 125 acres (51 ha) would be treated over the next five years using broadcast prescribed burns, with no more than 65 acres (26 ha) treated in any one year. These acreage figures do not include pile burning to remove piles generated by manual/ mechanical treatment under the hazard fuel reduction program.  (Up to 200 acres per year would be treated for hazard fuel reduction, as previously described under manual/ mechanical treatment.) 

This alternative would meet the goal of ensuring firefighter and public safety by using safety precautions in all fire management actions and by suppressing all fires in the Exclusion Unit around front-country developments as well as along the boundaries of the park.  This alternative would also improve protection of human life and safety through reduction of hazard fuel accumulations. Alternative 2 would continue the protection of cultural and natural resources through the fire suppression of unwanted fires.  It would also support many natural and cultural resource management objectives by allowing for the perpetuation of natural and traditional fire processes. However, not all naturally caused fires would be managed as wildland fire use actions. Some fires would require a fire suppression response for the protection of human health and safety, as well as protection of sensitive resources such as air quality and threatened species.  Mitigating actions would allow air quality objectives to be partially met through Alternative, 2, though less completely than Alternative 1, due to the additional smoke produced by wildland fire use actions, pile burning and broadcast prescribed burns.  

The goal of reducing hazardous accumulations of fuels near structures, roadways and wildland-urban interface areas would be met more completely through this alternative than Alternative 1.  The expanded hazard fuel reduction program would also improve the protection of cultural features.  Hazard fuel reduction around historical and modern structures would reduce the likelihood of ignition; reduce potential fire intensity; lessen potential fire damage; and lessen resistance to control.  Alternative 2 would include the use of broadcast prescribed burns to help meet cultural resource management goals (perpetuation of historic landscapes and practices).  It would also include research burns to help meet the goal of adaptive management (supplying information on fire effects). Reference is made to the potential use of prescribed fire for the prairies so that the tool is not precluded when plans are developed for management of these areas.  (Because further analysis will be conducted prior to implementation, it is the view of the Park that this proposal will not have a significant impact on the environment.  Should further research specify the need for any level of prescribed burn, that prescription could not be carried out unless it were identified in an approved fire management plan.) 

2.3.2.3   Variations on Alternative 2, Considered But Rejected

Some variations on Alternative 2 were considered but rejected.  These variations would have reduced the size of the exclusion units (or eliminated them), and/or increased the permissible burned acreage for wildland fire use.  The variations were rejected because of possible adverse impacts to human health and safety, and private property.  The exclusion units provide a buffer area where fires are suppressed, thus reducing the chance that an uncontrolled wildland fire will compromise other values to be protected.  The boundaries of the exclusion units were chosen to capitalize on natural containment features such as ridge tops and valley bottoms; and to provide a relatively safe distance between the wildland fire use unit and developed areas or neighboring properties. 

In the interest of restoring at least a portion of the natural role of fire, the proposed Fire Management Plan and EA offer a conservative start to a wildland fire use program with careful consideration of: human health and safety, ecological processes, wilderness values, threatened and endangered species, air quality, cultural concerns and neighboring land owners.  As further experience is gained managing wildland fire use in the Olympics, and additional information is gathered on the effects of fire on threatened and endangered species and air quality, it may be possible to modify the exclusion units and permissible acreage.  This is a five-year plan that would be reviewed annually, and revised as necessary. 

2.3.3
Alternative 3

Alternative 3 would add wildland fire use to the current fire management program and expand the use of manual/ mechanical treatment (as in Alternative 2), but would not add broadcast prescribed fire.  Prescribed fire would only be used to burn piles generated by manual/ mechanical treatment and maintenance projects (as in Alternative 1).  This alternative includes:

· Fire Suppression;

· Wildland Fire Use; 

· Manual/ Mechanical Treatment 

· Limited Prescribed Fire/ Debris Burning

Fire Suppression (Alternative 3)

Under Alternative 3 fire suppression would be the same as under Alternative 2.

Wildland Fire Use (Alternative 3)

Under Alternative 3 the wildland fire use program would be the same as under Alternative 2.

Manual/ Mechanical Treatment (Alternative 3)

Under Alternative 3 the manual/mechanical treatment program would be the same as under Alternative 2.

Prescribed Fire and Debris Disposal (Alternative 3)

Under Alternative 3, there would be no broadcast prescribed fire.  Pile burning and debris disposal would be the same as under Alternative 2.

This alternative would meet the goal of ensuring firefighter and public safety by using safety precautions in all fire management actions; and by suppressing all fires in a fire suppression unit around front-country developments and along the boundaries of the park (see description of the FMUs under Section 2.3.2.1 above). Alternative 3 would continue the protection of cultural and natural resources through the suppression of unwanted fires.  It would also support many natural and cultural resource management objectives by allowing for the perpetuation of natural and traditional fire processes. However, not all naturally caused fires would be managed as wildland fire use actions. Some fires would require a fire suppression response for the protection of human health and safety and sensitive resources.  Alternative 3 would meet air quality objectives slightly better than Alternative 2 because there would be no broadcast prescribed burns.  However, the difference between the two is minimal due to the small acreage involved, and the mitigating actions employed.  

The goal of reducing hazardous fuels near structures, roadways and wildland-urban interface areas would be met more completely through this alternative than Alternative 1, and would be met the same as Alternative 2.  The expanded hazard fuel reduction program would improve the protection of cultural features.  Hazard fuel reduction around historical and modern structures would reduce the likelihood of ignition; reduce potential fire intensity; lessen potential fire damage; and lessen resistance to control.  Alternative 3 would not include the use of broadcast prescribed burns to help meet cultural resource management goals (perpetuation of historic landscapes and practices).  No research burns would be conducted under this alternative, which could limit the amount of new information available for adaptive management. 

Table 2.3: Summary of Alternatives

	
	Fire Suppression
	Wildland Fire Use
	Manual/ Mechanical Treatment
	Prescribed Fire

	ALTERNATIVES CONSIDERED BUT NOT ANALYZED FURTHER IN THIS ENVIRONMENTAL ASSESSMENT

	No Management
	No
	No
	No
	No

	Fire Suppression Only
	Yes
	No
	No
	No

	Fire Suppression and Manual/Mechanical Treatment Only
	Yes
	No
	Yes
	No

	Fuel Breaks
	Yes
	Yes
	Yes, expanded to create fuel breaks along boundary
	Yes

	Prescribed Fire Replaces Naturally Caused Fires
	Yes
	No
	Yes
	Yes, expanded to replace natural fires 

	ALTERNATIVES CONSIDERED AND FURTHER ANALYZED IN THIS ENVIRONMENTAL ASSESSMENT

	Alternative 1
	Yes
	No
	Limited
	Limited

	Alternative 2
	Yes
	Yes
	Yes
	Yes

	Alternative 3
	Yes
	Yes
	Yes
	Limited


2.4
PROGRAM ACREAGE 

The following tables (Tables 2.4 and 2.5) depict maximum acreage of each alternative over five years.  Past experience has shown that due to large-scale climatic variations such as El Nino and La Nina, fire activity varies widely from year to year.  Therefore the numbers included in these tables are only intended for comparison between alternatives over long time periods, and are not specific annual targets to be achieved.  These numbers, representative of maximum acreage expected for each alternative, will be used for analysis purposes throughout the document.

To develop these figures, past fire acreage as well as the best available information on pre-Euro-American fire cycles were evaluated.  That information provided an estimate of ecological program targets needed to maintain ecosystem condition and function, and provided an assessment of operational requirements necessary to meet goals.   See section 3.5.2 for a discussion of historic fire regimes.  

The acreage figures listed under fire suppression and wildland fire use are the maximums considered by this analysis.  If an unusually active season results in fires that would potentially exceed these acreage figures, additional analysis and emergency consultation with the USFWS and National Marine Fisheries Service would be required.

Acreage estimates for manual/ mechanical fuel reduction, and prescribed fire/ debris disposal in Alternatives 2 and 3 are developed from projections of what could be accomplished under anticipated staffing, funding and management constraints. 

Table 2.4: Summary of First Five Years:

Acreage within Northern Spotted Owl and Marbled Murrelet Habitat*

	Treatment Acres 
	Alternative 1


	Alternative 2


	Alternative 3



	Fire Suppression


	Maximum 50 acres/year with additional 600 acres in one year
	Maximum 50 acres/year with up to 600 acres in one year
	Maximum 50 acres year with additional 600 acres in one year

	Wildland Fire 

Use
	0 acres
	Maximum 200 acres/year with up to 600 acres in one year
	Maximum 200 acres/year with additional 600 acres/ in one year

	Hazard Fuel Reduction

(manual/mechanical treatment followed by prescribed fire pile burning)
	Maximum 20 acres/year
	Maximum 200 acres/year (on ONP lands including inholder property within ONP)
	Maximum 200 acres/year (on ONP lands including inholder property within ONP)

	Debris Burning
	As necessary to remove piles of forest fuel resulting from manual/mechanical treatment.
	Maximum 75 acres over 5 years.
	Maximum 75 acres over 5 years.

	Broadcast Prescribed Fire 


	0 acres
	Maximum 125 acres over 5 years, with no more than 65 acres in any one year. 
	0 acres

	Totals for five-year period in northern spotted owl/ marbled murrelet habitat
	850 acres fire suppression; 

100 acres hazard fuel reduction. 


	800 acres fire suppression; 1,400-acres wildland fire use; 1,000 acres hazard fuel reduction; 125 acres broadcast prescribed fire; 75 acres debris burning for a total of 3,400 acres over 5 years.
	850 acres fire suppression 

1,600-acres wildland fire use. 

1,000 acres hazard fuel reduction.

0 acres broadcast prescribed fire.  


*Fire management acreage above these amounts within northern spotted owl/marbled murrelet habitat would require additional environmental analysis and consultation.

Table 2.5: Summary of First Five Years: 

Acreage Outside Northern Spotted Owl and Marbled Murrelet Habitat.

	Treatment Acres 
	Alternative 1


	Alternative 2


	Alternative 3



	Fire Suppression


	0 – 500 acres per year
	0- 500 acres per year
	0 – 500 acres per year

	Wildland Fire 

Use
	0 acres per year
	0 - 500 acres per year
	0 - 500 acres per year


Table 2.6: Alternatives: Comparison of Impacts* 

*(Impacts listed are generic and would vary in range and intensity based on type of fire, topography, aspect, and weather.)

	
	Alternative 1 

(No Action Alternative)
	Alternative 2 

(Preferred Alternative)
	Alternative 3

	Air Quality
	Temporary effects on air quality and Class I Area visibility would result from suppression fires – most smoke would be in remote areas.  In frontcountry: minor smoke from pile burning for a limited hazard fuel reduction program (20 ac/year) Smoke mitigation measures will be applied to all types of wildland and prescribed fire use, limiting the impact to air quality. 
	Temporary effects on air quality and Class I Area visibility would result from suppression fires and wildland fire use – most smoke would be in remote areas.  Burned acreage could increase over Alt.1 by 1,545 acres in peak year, with proportional increase in smoke. Effects expected to be within natural range of variability, reflecting natural effects of fire. Smoke mitigation measures will be applied to all types of wildland and prescribed fire use, limiting the impact to air quality.
	Impacts expected to be similar to Alternative 2 with the exception that burned acreage could increase over Alt.1 by 1,480 acres in peak year, with proportional increase in smoke. 

	Water Resources
	Minor and/or short term increases in sediment load due to soil erosion or mudslides could result from natural effects of infrequent large or very large fires. Impacts expected to be within natural range of variability. Additional short-term sedimentation or contamination possible from fire suppression activities (construction of handlines, mop-up, and use of foam or retardant), however, MIT and emergency spill response would minimize these impacts.  
	Minor and/or short term effects on sediment load due to soil erosion or mudslides could result from natural effects of infrequent large or very large fires (both suppression and wildland fire use).  Effects expected to be within natural range of variability. Additional short-term sedimentation or contamination possible from fire suppression activities (construction of handlines, mop-up, and use of foam or retardant) - minimized through MIT and emergency spill response.
	Same as Alternative 2. 


	
	Alternative 1 

(No Action Alternative)
	Alternative 2 

(Preferred Alternative)
	Alternative 3

	Soil Resources
	Minor and/or short term increases in soil erosion or mudslides could result from natural effects of infrequent large or very large suppression fires. Impacts expected to be within natural range of variability. Additional short-term soil erosion possible from fire suppression activities (construction of handlines and mop-up), however, MIT would minimize these impacts.
	Minor and/or short term increases in soil erosion or mudslides could result from natural effects of infrequent large or very large suppression fires and wildland fire use fires. Impacts are expected to be within natural range of variability. Additional short-term soil erosion possible from fire suppression activities (construction of handlines and mop-up), however, MIT would minimize these impacts.
	Same as Alternative 2.

	Wilderness
	Temporary noise impacts (chainsaws, helicopters) from suppression activities. Minimum requirement assessment would be applied to wilderness operations to maintain wilderness character.  Visual impacts from suppression (cut stumps and firelines), mitigated through use of MIT and post-fire rehabilitation. Temporary impacts from smoke may impact wilderness visibility.  Alt. 1 excludes fire as a natural wilderness process.
	Temporary noise impacts (chainsaws, helicopters) from a greater range of activities, including: suppression, wildland fire use, hazard fuel reduction and broadcast prescribed fire. Minimum requirement assessment would be applied to wilderness operations to maintain wilderness character.  Visual impacts from suppression (cut stumps and firelines), mitigated through MIT and post-fire rehabilitation. Temporary impacts from smoke may impact wilderness visibility.  Alt.2 helps re-establish fire as a natural wilderness process.
	Similar to Alternative 2, Alternative 3 helps reestablish fire as a natural wilderness process.


	
	Alternative 1 

(No Action Alternative)
	Alternative 2 

(Preferred Alternative)
	Alternative 3

	Vegetation Resources
	Fire’s role as a natural disturbance agent would continue to be limited by the suppression of all fires.  Diversity of plants and habitats would very slowly diminish in drier vegetation zones where fire return intervals are shorter.  No change in wetter vegetation zones.  Fuel loadings would be reduced on 20 acres per year through hazard fuel reduction.  Potential invasion of non-native species on disturbed sites, mitigated through MIT, monitoring and removal.
	Promotes the restoration of natural fire regimes. Plant habitat and diversity improved.  Fuel loadings would be reduced through hazard fuel reduction on 200 acres per year around structures (including ONP and inholder structures within ONP). Potential invasion of non-native species on disturbed sites, mitigated through MIT, monitoring and removal.
	Similar to Alternative 2.

	Wildlife Resources
	Suppression and hazard fuel reduction would temporarily displace some wildlife individuals; isolated mortality of individuals likely from infrequent large or very large suppression fires.
	Suppression, wildland fire use, hazard fuel reduction, and broadcast prescribed fire would temporarily displace some wildlife individuals; isolated mortality of individuals likely from infrequent large or very large fires (both suppression and wildland fire use). Generally, wildlife habitat improved in the long term with restoration of natural fire regimes. 
	Similar to Alternative 2.


	
	Alternative 1 

(No Action Alternative)
	Alternative 2 

(Preferred Alternative)
	Alternative 3

	Fish and Aquatic Resources
	Minor and/or short term increases in sediment load due to soil erosion or mudslides could result from natural effects of infrequent large or very large fires. Impacts could include increased water temperatures, chemical toxicity from smoke, changes in pH, and increased levels of chemical concentrations. Additional short-term sedimentation or contamination possible from fire suppression activities (construction of handlines, mop-up, and use of foam or retardant), however, MIT and emergency spill response would minimize these impacts.
	Effects listed in Alternative 1 would also apply here.  Riparian habitats are one of the most ecologically productive and diverse terrestrial environments.  The area adjacent to the river links terrestrial and aquatic ecosystems, influences channel processes, contributes organic debris to streams, and modifies water temperatures.  Any increases in water temperature as a result of removal of trees and vegetation may degrade water quality conditions including fish habitat.  Loss of vegetation may reduce nutrient inputs to streams.  Establishment of riparian buffers (of up to 250-foot no-touch along fish-bearing streams) would reduce most of these impacts making them minor and short term.
	Similar to Alternative 2.

	Threatened, Endangered and Rare/ Sensitive Species
	Minor and/or short-term impact on T&E or sensitive species habitat. Suppression and hazard fuel reduction would temporarily disturb (noise) or displace (burned vegetation, smoke) some wildlife individuals.  Isolated mortality of individuals likely from infrequent large or very large fires.  Limited hazard fuel reduction program, 20 acres/year located in areas already impacted to a degree by development and human activity.
	Minor and/or short-term impact on T&E or sensitive species habitat. Fire management activities would temporarily disturb (noise) or displace (burned vegetation, smoke) some wildlife individuals.  Isolated mortality of individuals likely from infrequent large or very large fires.  Hazard fuel reduction work (and related disturbance) expanded to 200 acres/year (including ONP and inholder structures within ONP), but located primarily in areas that are already impacted by development or human activity.  Possibility of rare butterfly impacts (to include extinction) if prairies are burned (further analysis will be required). Reference is made to the potential use of prescribed fire in the prairies so that the tool is not precluded when plans are developed for management of these areas.  Should further research specify the need for any level of prescribed burn, that prescription could not be carried out unless it were identified in an approved fire management plan.  
	Similar to Alternative 2.

	
	Alternative 1 

(No Action Alternative)
	Alternative 2 

(Preferred Alternative)
	Alternative 3

	Cultural Resources
	Minor impacts to cultural resources.  Known cultural sites would receive fire protection.  Mitigation measures would reduce the risk of accidental damage to un-recorded sites from suppression fires. Limited hazard fuel reduction program would have a small risk of accidental damage to historic structures during treatment, but increased fire protection in the longer term.
	Minor impacts to cultural resources.  Known cultural sites would receive fire protection.  Mitigation measures would reduce the risk of accidental damage to un-recorded sites from suppression and wildland fire use fires.  Expanded hazard fuel reduction program would have a small risk of accidental damage to historic structures during treatment, but increased fire protection in the longer term. This is the only alternative that permits use of broadcast prescribed fire to maintain cultural landscapes.
	Similar to Alternative 2, however, this alternative does not permit the use of broadcast prescribed fire to maintain cultural landscapes. 

	Socioeconomics
	Minor effects on local and regional economy; no disproportionately adverse impact to poor and minority populations. Loss of visitor revenues during large or very large fires would be offset to a degree by goods and services purchased from the community to support fire suppression and fire management activities.
	Minor effects on local and regional economy; no disproportionately adverse impact to poor and minority populations. Loss of visitor revenues during large or very large fires would be offset to a degree by goods and services purchased from the community to support fire suppression and fire management activities.
	Similar to Alternative 2.


	
	Alternative 1 

(No Action Alternative)
	Alternative 2 

(Preferred Alternative)
	Alternative 3

	Human Health and Safety
	The suppression of all unplanned fires will help protect people who are within or near the park from the unwanted health and safety effects of fire.  Safety risks of fire suppression and hazard fuel reduction mitigated through established safety precautions.  Smoke mitigation measures will be applied to all types of wildland and prescribed fire use, limiting the impact to human health and safety. Pile burning precautions would minimize the risk of escaped fire.


	Safety risks of fire management activities mitigated through established safety precautions.  The delineation of the Exclusion Units, where all unplanned fires would be suppressed, affords the highest level of protection in areas where there are concentrations of visitors and residents (including private landowners within the boundaries of the park, and adjacent landowners).  In the Wildland Fire Use and Conditional Units, the health and safety risks would be mitigated through a combination of fire suppression for unwanted fires, and close management of fires used for resource benefit.  In all units, an expanded hazard fuel reduction program would enhance protection of residents, visitors and employees by creating defensible space around structures.  Pile burning/prescribed fire precautions would minimize the risk of escaped fire. Limited exposure to smoke by firefighters and public. Smoke mitigation measures will be applied to all types of wildland and prescribed fire use, limiting the impact to human health and safety. 
	Similar to Alternative 2.


	Visitor Experience
	Minor and short-term impacts during suppression of infrequent large or very large fires, with possible temporary trail or area closures; some views obscured, and minor exposure to smoke.
	Minor and short-term impacts during infrequent large or very large fires (both suppression and wildland fire use), with possible temporary trail or area closures; some views obscured; and minor exposure to smoke.  Noise from hazard fuel reduction could cause temporary impact to visitors in nearby areas.  Most pile burning and broadcast prescribed fire would occur during periods of low visitor use.  Impacts reduced through public information.
	Similar to Alternative 2.


2.5
Environmentally Preferred Alternative

The National Park Service is required to identify the environmentally preferred alternative(s) for any of its proposed projects.  That alternative is the alternative that will promote the national environmental policy expressed in NEPA (Section 101 (b)), and Council on Environmental Quality Regulations (40 CFR 1502.14(e)).  This includes alternatives that:

1)  Fulfill the responsibilities of each generation as trustee of the environment for 

      succeeding generations;

2)  Ensure for all Americans safe, healthful, productive, and esthetically and 

     culturally pleasing surroundings;

3)  Attain the widest range of beneficial uses of the environment without degradation, 

      risk of health or safety, or other undesirable and unintended consequences;

4)  Preserve important historic, cultural, and natural aspects of our national heritage and 

     maintain, wherever possible, an environment that supports diversity and variety of 

     individual choice;

5)  Achieve a balance between population and resource use that will permit high 

     standards of living and a wide sharing of life’s amenities; and

6)  Enhance the quality of renewable resources and approach the maximum attainable 

      recycling of depletable resources.

In essence, the environmentally preferred alternative would be the one(s) that “causes the least damage to the biological and physical environment; it also means the alternative which best protects, preserves, and enhances historic, cultural, and natural resources” (DOI, 2001a).

The No Action Alternative is not considered environmentally preferred because, through fire suppression, the natural and traditional fire processes that encourage the evolution of flora and fauna are not occurring.  Additionally, cultural and natural resources under this Alternative receive little protection since biomass is allowed to accumulate around structures and in wildlife habitat.  The build-up of biomass may eventually contribute to exclusion of less-competitive species, diminishing the biological diversity of ONP.  In addition, the biomass build-up may enhance the probability of large, catastrophic fires. 

Alternative 3 is also rejected from consideration as the environmentally preferred alternative simply because it does not meet the definition of "environmentally preferred" (as listed above by the Council on Environmental Quality (CEQ)) to the same degree that Alternative 2 would.  Alternative 3 also does not authorize the use of broadcast prescribed burns.  

Alternative 2 (Proposed Action) is the environmentally preferred alternative for Olympic National Park since it meets the goals of the National Fire Plan by creating a fire safe community and protecting the environment while reducing risk to people and buildings via reduced fire loads around buildings and visitor use areas.  The use of manual/ mechanical treatment, essentially reducing fuel loads, lessens risk of escaped fires to the wilderness environment or to communities surrounding the park.  Under this alternative, fire management activities would help restore natural ecological processes in the wilderness area, but would also help preserve and maintain cultural landscapes, an objective that is not met in any other alternative.  Additionally, research burns would be authorized under this alternative, which will allow ONP to gain information about fire effects on resources, thus enhancing the quality of resources in the park.  Finally, the alternative best protects and helps preserve the historic, cultural, and natural resources in the park for current and future generations.

CHAPTER 3 – Affected Environment

3.0 OVERVIEW

This Chapter describes the relevant resource components of the existing environment in Olympic National Park.  Descriptions here address the individual baseline resources that may be affected by the alternatives.

Olympic National Park is characterized by a rugged topography ranging from sea level to a nearly 8,000 foot (2,438 m) elevation with river systems radiating outward from a central mass of mountains.  Surrounding the park are lands managed by the U.S. Forest Service, Washington Department of Natural Resources; and private landowners including large timberland companies (Appendix G: Map 3 "ONP and Surrounding Land Ownership"). There are approximately 390 pieces of private property within the boundaries of Olympic National Park, and these properties total about 500 acres (200 ha).  Most of the private property within the park is located at Lake Crescent, Quinault, Ozette, and Oil City, with a few additional properties at Elwha, Heart of the Hills, and along the coastal strip.

Olympic National Park is classified as a temperate rainforest. The maritime influence of the Pacific Ocean moderates temperatures on the Olympic Peninsula.  Maximum temperatures are generally in the 70’s, exceeding 80( and reaching 90( only rarely.  Minimum temperatures in the summer are in the 40’s and lower 50’s.  Winter maximum temperatures at lower elevations range from 38(to 45( with minimums of 28( to 35(F.  Seldom do temperatures drop below 20( at lower elevations.
Eighty percent of annual precipitation falls from October through March.  Precipitation in July and August is less than five percent of the annual total. In northeastern Clallam and Jefferson counties, annual precipitation is often less than 20 inches.  On the western slopes of the Olympic Mountains, annual precipitation ranges from 125 to 200 inches.  Most winter precipitation falls as rain at elevations below 1,000 ft. and as snow above 2,500 ft.  Snow in the mountains generally arrives in October, and remains on the ground until June or July.  Snowfall ranges from 8 to 30 inches at low elevations and up to 500 inches near the crest of the Olympic Mountains.  

Prevailing winds on the Peninsula are southwest to west in fall and winter, and west and northwest in spring and summer. )  Hot, dry east winds (subsidence winds) occur more frequently in the late summer and early fall than in the early summer.

The moist climate supports dense vegetation ranging from lowland hardwoods to sub-alpine species.  The majority of the park is covered with conifer forests, predominantly Douglas-fir, western hemlock, Sitka spruce (in the coastal unit and western lowland valleys), western redcedar, silver fir, grand fir, mountain hemlock and sub-alpine fir.  Among the rich variety of plant and animal species on the peninsula are species endemic to the Olympics, as well as others that are listed by the USFWS under the Endangered Species Act.  The park's known cultural resources span a time period between 3,000 and 5,000 years, and include both prehistoric and historic sites.  It is likely that human occupation of the park extended back at least 10,000 years.  See Appendix G: Map 4: "Meteorologic Stations, Air Quality Stations and Research Natural Areas "
3.1
AIR QUALITY
3.1.1
Overview

National Ambient Air Quality Standards 
The federal Clean Air Act, as amended in 1990, required the Environmental Protection Agency (EPA) to identify national ambient air quality standards (NAAQS) to protect public health and welfare.  Standards have been set for six pollutants: ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), particulate matter less than 10 microns (PM10), and lead (Pb).  In 1997, EPA promulgated a revised NAAQS for ozone and a new NAAQS for particulate matter less than 2.5 microns (PM2.5). In the spring of 1999, a U.S. Court of Appeals panel remanded the standard to EPA for further consideration.  However, in early 2001, the Supreme Court upheld EPA’s authority to set these new more stringent standards.

The pollutants are called criteria pollutants because the standards satisfy criteria specified in the Act. An area where a standard is violated can be considered a non-attainment area subject to planning and pollution control requirements that are more stringent than areas that meet standards.  Table 3.1 presents the federal ambient air quality standards.  The majority of Olympic National Park is located in Clallam, Jefferson, and Mason Counties, where air quality is regulated by the Olympic Air Pollution Control Authority (OAPCA).  Air quality in these counties is currently in attainment of all criteria pollutant standards.  

Table 3.1: National Ambient Air Quality Standards for Criteria Pollutants

	POLLUTANT
	STANDARD

VALUE(1) 
	STANDARD

TYPE(2)

	Carbon Monoxide (CO) 


	8-hour Average 9 ppm (10 mg/m3) 

1-hour Average 35 ppm (40 mg/m3) 
	Primary 

Primary

	Nitrogen Dioxide (NO2) 


	Annual Arithmetic Mean 0.053 ppm (100 µg/m3) 
	Primary & Secondary

	Ozone (O3) 


	1-hour Average 0.12 ppm (235 µg/m3) 

8-hour Average (3) 0.08 ppm (157 µg/m3) 
	Primary & Secondary Primary & Secondary

	Lead (Pb)


	Quarterly Average 1.5 µg/m3 
	Primary & Secondary

	Particulate (PM10)3


	Annual Arithmetic Mean 50 µg/m3 

24-hour Average 150 µg/m3   
	Primary & Secondary Primary & Secondary

	Particulate (PM 2.5)3


	Annual Arithmetic Mean(3) 15 µg/m3 

24-hour Average(3) 65 µg/m3 
	Primary & Secondary Primary & Secondary

	Sulfur Dioxide(SO2) 


	Annual Arithmetic Mean 0.03 ppm (80 µg/m3) 

24-hour Average 0.14 ppm (365 µg/m3) 

3-hour Average 0.50 ppm (1,300 µg/m3)  
	Primary 

Primary 

Secondary


--------------------------------------------------------------------------------

(1) Parenthetical value is an approximately equivalent concentration. 

(2) Primary standards refer to human health effects and secondary standards relate to welfare effects.

(3) Particles with diameters of 10 micrometers or less and Particles with diameters of 2.5 micrometers or less. 

NPS Guidance and Policies

A principal park management objective is to manage air quality effects of prescribed burning by working with county and state air resources personnel and using the latest technology to monitor and manage smoke-related effects upon visitors, residents, and employees. In addition to complying with state and local air quality rules and regulations, the NPS also has developed guidance on air quality and smoke management related to wildland and prescribed fires. This guidance is contained in Chapter 14 of the National Park Service Reference Manual 18: Wildland Fire Management, which is dated February 1999.  Guidance and policies from the EPA also supplement the NPS guidance. These include the Interim Air Quality Policy on Wildland and Prescribed Fires, Federal Wildland Fire Management Policy, and PM10 Natural Events Policy.  In 1998, the EPA developed an interim policy for addressing public health and welfare impacts caused by wildland and prescribed fires that are managed to achieve resource benefits.  Ambient air quality worse than the national ambient air quality standards for PM2.5 and PM10 is used as the principal indicator of public health impacts.  Visibility impairment is used as the principal indicator of public welfare impacts.  This policy complements the Natural Events Policy to address public health impacts caused by wildfires. 

ONP is designated as a Class I area under the Clean Air Act, as amended in 1977. All surrounding areas are considered Class II areas.  Class I areas are afforded the highest degree of protection under the Clean Air Act.  This designation allows very little additional deterioration of air quality.  The Clean Air Act states that managers have an affirmative responsibility to protect park air quality related values (including visibility, odor, flora, fauna, geological resources, archaeological resources, soils resources, and water resources) from adverse air pollution impacts.
3.1.2 Emission Sources

Monitoring in the park indicates that air quality within the park is relatively good.  Campfires, generators, heating systems and the operation of motor vehicles and equipment all may cause local, temporary air quality degradation.  Eilers et al. (1994) evaluated all available air quality information on Olympic National Park, as well as research conducted in similar ecosystems elsewhere.  Based on the limited data evaluated it was concluded that “no air pollutants currently pose a significant threat to terrestrial resources in OLYM”.

Stationary and mobile emissions in the region are the major source of air pollution near the park.  These include: 

· Motorized vehicles 

· Paper mills (Daishowa America Co. Ltd. in Port Angeles; Grays Harbor Paper Lp; and Port Townsend Paper Corp.) 

· Lumber mills and veneer dryers (K Ply in Port Angeles; Simpson Timber in Shelton; Simpson Door in McCleary)

· Sand/gravel/asphalt companies (Lakeside Industries in Port Angeles)

· Residential woodstoves

· Urban development

· Prescribed forest burning and wildland fires. 

3.1.3 Monitoring

The only continuous air quality monitoring site in the park was established as part of the NPS servicewide monitoring network in 1983 in front of the park’s visitor center in Port Angeles.  In 1985, the station was moved to its current location 0.1 mile south of the visitor center.  Currently, Sulfur Dioxide (SO2), Ozone (O3), dry deposition (National Dry Deposition Network) and meteorological parameters are measured at that site. Washington State Department of Ecology operates a nephelometer to monitor visibility at Hurricane Ridge during summer months.  A National Atmospheric Deposition Program (NADP) monitoring site has been in place at the Hoh Ranger Station since 1980.  A National Acid Precipitation Assessment Program (NAPAP) site was established on West Twin Creek in the Hoh Valley in 1984.  An EPA National Dioxin Air Monitoring Network station was installed at Ozette in 1999.

Industrial and urban emission sources that most immediately affect the north side of the park are located in Port Angeles.  SO2 and O3 levels measured at the park’s air quality site do not violate federal or state air quality standards.  Levels of SO2 at the park’s site are usually lower than those measured in downtown Port Angeles, probably due to greater distance and topographic shielding from industrial sources.  Prevailing winds that often affect emissions and subsequent air quality are said to hail from the west to southwest direction during fall and winter months, and from west to northwest during the spring and summer months.  Light scattering (bsp) and total suspended particulates (TSP) values are highest in the winter, probably due to wood stove emissions in residential areas surrounding the park’s monitoring site.  

The Olympic Air Pollution Control Authority (OAPCA) conducted a multiple-site saturation particulate matter (PM10) study in winter 1996/1997 to document impacts of wood stoves in the Port Angeles area.  This study used portable PM10 monitors as well as a nephelometer to determine the adequacy of the permanent PM10 monitoring station at the City Light building in Port Angeles. OAPCA’s permanent sampler has never recorded values exceeding the National Air Quality Standard for PM10; neither did the portable samplers or the nephelometer during the 1996/1997 study.

PANORAMAS (Pacific Northwest Regional Aerosol Mass Apportionment Study), an EPA-funded study, was conducted during 1984 to examine visibility and regional haze in Washington, Oregon and Idaho (Beck and Associates, 1986).  The study concluded that regional haze in the Pacific Northwest was produced by sources within the region.  The principal source of haze was vegetative burning (slash fires, wildfires, agricultural burning).  Within the Pacific Northwest, the lowest median visual range (100 to 150 km) was within the coastal, marine areas of western Oregon and Washington where most agricultural and silvicultural burning occurs.  Of the Class I areas in the three states, ONP had the lowest median visual range (60 to 80 km) due to frequent influence of coastal weather patterns.

3.1.4 Visibility

The Fire Management Plan must be in conformance with the Clean Air Act and the Washington State Smoke Management Plan.  Smoke impacts must not adversely affect public health or welfare, and must comply with State and National Ambient Air Quality Standards (NAAQS) and visibility protection requirements for any affected Class I area.  In Section 13, Air Quality in Wilderness (Director’s Order 41), park managers are given direction: “Managers will be responsible for reducing the impacts of smoke from wildland fires on visibility in Class I wilderness, while understanding and promoting the need to re-introduce the natural role of fire into wilderness ecosystems.” 

One of the concerns for fire management is avoiding prolonged smoke impacts on the views that are most important to park visitors, as well as protecting the overall park visibility. The view from the Olympic Mountains can be spectacular.  At times when the view is unimpeded by clouds, haze or smoke, visitors can enjoy views of: 

· The Cascade mountain range to the north and east; 

· Mt. Rainier to the southeast; 

· Vancouver Island and the San Juan Islands to the north; 

· The Puget Sound Basin to the east; and 

· The Olympic Mountain range in all directions.  

Park staff identified important scenic views from park viewpoints in 1980. The scenic viewpoints included, but are not limited to, Lookout Rock, Hurricane Ridge, Hurricane Hill and Deer Park; all heavily visited areas.  Additional vistas may be added as identified by park staff and planning documents.

3.1.5
Designated Areas and Sensitive Areas 

Designated areas are critical areas in Washington State designated by the Department of Ecology that are otherwise subject to air pollution from other sources.  These currently are Port Angeles, Spokane, Grays Harbor, Raymond, and the I-5 corridor from Bellingham south to Vancouver.

Smoke sensitive areas are special areas in and near the park where elevated concentrations of pollutants from smoke may cause human health or environmental impacts.  In addition to the designated areas above, Sequim and the Hood Canal (along the Highway 101 corridor) are included as smoke sensitive areas.  They include areas of heavy recreational use and population centers outside designated areas.  Additional smoke sensitive areas may be identified and added to the Fire Management Plan as they are designated.  See Appendix G: Map 5 "Smoke Management Designated Areas and Smoke Sensitive Areas" for designated areas and smoke sensitive areas in or near Olympic National Park.

3.1.6 Health and Environmental Impacts of Air Pollution 

Air pollutants associated with smoke from wildland fires are: particulates (PM10 and PM2.5), carbon monoxide (CO), volatile organic compounds (VOC), and nitrogen oxides (NOx). Ozone, although not directly emitted from smoke, is formed as a secondary pollutant when sunlight reacts with VOC's and NOx.

The health and environmental impacts of air pollutants related to smoke from wildland fire are described below.

I.  Particulate Matter (PM) causes a wide variety of health and environmental impacts. 

	Health Effects 

· Many scientific studies have linked breathing PM to a series of significant health problems, including: 

· aggravated asthma 

· increases in respiratory symptoms like coughing and difficult or painful breathing 

· chronic bronchitis 

· decreased lung function 

· premature death 

	Visibility Impairment 

· PM is the major cause of reduced visibility (haze) in parts of the United States, including many of our national parks. 

	Atmospheric Deposition 

· Particles can be carried over long distances by wind and then settle on ground or water. The effects of this settling include: 

· making lakes and streams acidic 

· changing the nutrient balance in coastal waters and large river basins 

· depleting the nutrients in soil 

· damaging sensitive forests and farm crops 

· affecting the diversity of ecosystems 

	Aesthetic Damage 

· Soot, a type of PM, stains and damages stone and other materials, including culturally important objects such as monuments and statues. 


II.  Carbon Monoxide (CO) can cause harmful health effects by reducing oxygen delivery to the body's organs (like the heart and brain) and tissues.   

	Cardiovascular Effects 

· The health threat from lower levels of CO is most serious for those who suffer from heart disease, like angina, clogged arteries, or congestive heart failure.  For a person with heart disease, a single exposure to CO at low levels may cause chest pain and reduce that person's ability to exercise; repeated exposures may contribute to other cardiovascular effects.

	Central Nervous System Effects  

· Even healthy people can be affected by high levels of CO.  People who breathe high levels of CO can develop vision problems, reduced ability to work or learn, reduced manual dexterity, and difficulty performing complex tasks.  At extremely high levels, CO is poisonous and can cause death.

	Smog

· CO contributes to the formation of smog ground-level ozone, which can trigger serious respiratory problems.   




III.  Nitrogen Oxides (NOx) causes a wide variety of health and environmental impacts because of various compounds and derivatives in the family of nitrogen oxides, including nitrogen dioxide, nitric acid, nitrous oxide, nitrates, and nitric oxide. 

	Ground-level Ozone (Smog) 

· Is formed when NOx and volatile organic compounds (VOCs) react in the presence of heat and sunlight. Children, people with lung diseases such as asthma, and people who work or exercise outside are susceptible to adverse effects such as damage to lung tissue and reduction in lung function. 

· Ozone can be transported by wind currents and cause health impacts far from original sources. Millions of Americans live in areas that do not meet the health standards for ozone. Other impacts from ozone include damaged vegetation and reduced crop yields. 

	Acid Rain  

· NOx and sulfur dioxide react with other substances in the air to form acids that fall to earth as rain, fog, snow or dry particles. Some may be carried by wind for hundreds of miles. 

· Acid rain damages buildings and historical monuments; causes lakes and streams to become acidic and unsuitable for many fish. 

	Particles  

· NOx reacts with ammonia, moisture, and other compounds to form nitric acid and related particles. Human health concerns include effects on breathing and the respiratory system, damage to lung tissue, and premature death. 

· Small particles penetrate deeply into sensitive parts of the lungs and can cause or worsen respiratory disease such as emphysema and bronchitis, and aggravate existing heart disease. 

	Water Quality Deterioration 

· Increased nitrogen loading in water bodies, particularly coastal estuaries, upsets the chemical balance of nutrients used by aquatic plants and animals. Additional nitrogen accelerates "eutrophication," which leads to oxygen depletion and reduces fish and shellfish populations. 

	Global Warming 

· One member of the NOx family, nitrous oxide, is a greenhouse gas. It accumulates in the atmosphere with other greenhouse gasses causing a gradual rise in the earth's temperature. This will lead to increased risks to human health, a rise in the sea level, and other adverse changes to plant and animal habitat. 

	Toxic Chemicals 

· In the air, NOx reacts readily with common organic chemicals and even ozone, to form a wide variety of toxic products, some of which may cause biological mutations. Examples of these chemicals include the nitrate radical, nitroarenes, and nitrosamines.

	Visibility Impairment 

· Nitrate particles and nitrogen dioxide can block the transmission of light, reducing visibility in urban areas and on a regional scale in national parks.


IV.  Ground-level Ozone (O3) even at low levels can adversely affect everyone.  It can also have detrimental effects on plants and ecosystems.

	Health Problems 

· Ozone can irritate lung airways and cause inflammation much like a sunburn. Other symptoms include wheezing, coughing, pain when taking a deep breath, and breathing difficulties during exercise or outdoor activities. People with respiratory problems are most vulnerable, but even healthy people that are active outdoors can be affected when ozone levels are high. 

· Repeated exposure to ozone pollution for several months may cause permanent lung damage. Anyone who spends time outdoors in the summer is at risk, particularly children and other people who are active outdoors.

· Even at very low levels, ground-level ozone triggers a variety of health problems including aggravated asthma, reduced lung capacity, and increased susceptibility to respiratory illnesses like pneumonia and bronchitis. 

	Plant and Ecosystem Damage 

· Ground-level ozone interferes with the ability of plants to produce and store food, which makes them more susceptible to disease, insects, other pollutants, and harsh weather. 

· Ozone damages the leaves of trees and other plants, ruining the appearance of cities, national parks, and recreation areas. 

· Ozone reduces crop and forest yields and increases plant vulnerability to disease, pests, and harsh weather.  (From: http://www.epa.gov/air/urbanair/pm/hlth1.html)


3.2
WATER RESOURCES
3.2.1 Overview

River and stream resources within the park include river-cut canyons, examples of glacially eroded canyons, active glaciers, alpine lakes and coastal lands along the Pacific Ocean.  The park’s rivers are relatively unimpaired, with the exception of the Skokomish River that has a hydro-electric dam located outside the park; and the Elwha River, which has dams both inside and outside the park.  The federal government currently owns the two Elwha River dams and is in the planning process for removal of the dams.

3.2.2 Floodplains

A principal park objective of the fire management plan is to protect natural resources including floodplains and wetlands.  Guidance in managing both is found in Management Policies (2001) and Executive Orders 11990 and 11998.  The rivers and streams within the boundaries of the park have associated floodplains.  The upper reaches of these river courses are often steep and are in steep-sided valleys.  As the rivers exit the higher mountains, their floodplains are often formed by the braided nature of the streambeds. Vegetation typical of Olympic Peninsula lowlands includes cottonwoods, alder, maple, and other riparian plants that take advantage of the abundance of water.  High water events have led to streambed movement across the valley bottoms, often putting park roads and facilities at risk from flooding or washout.  The streambeds of the west side rivers are extremely active.  Previous homesteading efforts in the west side river valleys encountered repeated flooding.  Repeated efforts to limit the water flow in more predictable channels met with varied success during this homesteading period. 

3.2.3 Lakes and Wetlands

Freshwater wetland ecosystems are found within the ONP boundaries and include ponds, marshes, seasonally flooded meadows and riparian areas.  Wetlands include lands transitional between terrestrial and deep-water habitats where the water is at or near the surface, along with isolated areas where water is also near the surface.  The presence of certain soil types, plant species, and a regime of water presence define wetlands.  Wetlands are found within the interior portions of the park as well as along the coast.  Wetlands serve important functions including flood protection, erosion protection, sediment filtration, and water storage for release during drought periods.  They also provide habitat and food for a variety of wildlife species including mammals, fish, birds, insects, and microscopic organisms.  They may provide economic benefits such as recreational opportunities, education and research.

Both lakes and wetlands are catalogued together as waterbodies within the park’s GIS database.  There are approximately 650 lakes and wetlands, totaling 13,978 acres (5,657 ha) within the Olympic National Park.  The mean size of these areas is 21.54 acres (8.7 ha), which includes lake size, and the median of all areas is 0.31 acres (0.13 ha).  Wetlands in ONP tend to be on the small size whereas open water constitutes the larger portion (mean acreage).  

3.2.4 Wild and Scenic Rivers

There are thirteen rivers within the park that are eligible in a preliminary analysis to be designated as part of the Wild and Scenic Rivers System under the Wild and Scenic Rivers Act.  These rivers include the following:

· Skokomish River

· Duckabush River

· Dosewallips River

· Royal Creek

· Gray Wolf River

· Elwha River

· Soleduck River

· Calawah River

· Bogachiel River

· Hoh River

· Queets River

· Quinault River

· Ozette River

The park has not conducted the second step of the wild and scenic river study process, i.e. the determination of suitability.  Therefore, there are no recommendations on Wild and Scenic River designations within the park at the present.  Inasmuch as many of the eligible portions of these rivers are within designated wilderness, and the protections afforded by this designation are more stringent than the Wild and Scenic River designation, this issue will not be further discussed. 

3.3 SOIL RESOURCES

3.3.1 Geology

The Olympic Peninsula is made up of a central core of the rugged Olympic Mountains, and is surrounded by lowlands.  On the east, the lowland strip is 1.5 to 10 miles (3 to 16 kilometers) wide and is part of the Puget Sound trough.  The lowland strips on the north are very narrow, while the west side lowlands are wider, 10 to 20 miles (16 to 32 kilometers).  The south side lowlands are the largest, ranging up to 30 miles (48 kilometers).  Most ridges in the mountains are 4,000 to 5,000 feet (1,200 to 1,500 meters) in elevation with some of the higher peaks attaining elevations of 7,000 to 7,960 feet (2,100 to 2,420 meters).  Glaciation has strongly influenced landforms on the Peninsula.  Major river valleys are broad and u-shaped.  The major peaks are ringed with cirques and contain active glaciers.  The extremely high precipitation has caused rapid downcutting by streams.  This downcutting results in many precipitous mountain slopes.

Geologically, the mountains of the ONP are made up of two volcanic belts encircling a large interior area that contains sedimentary rocks.  The outer belts are comprised of basaltic flows and breccias of the Eocene age, as well as altered basalts, pillow lavas and flow breccias deposited in the Mesozoic era and Paleocene epoch.  The lowlands around the Sequim and Port Angeles areas and west of Lake Ozette are glacial outwashes, while the western and southern portions are marine terraces and glacial outwash fans.

3.3.2 Soil Types

The soils of the Olympic Peninsula reflect a varied environment and complex history, but are generally quite young.  The complex geologic history of the Olympics has left a diversity of parent materials for soils to form from.  Bedrock on the Peninsula includes a variety of sedimentary rocks and marine basalts.  Much of the lowland and valley bottoms are covered with glacial sediments, which may or may not have been derived locally.  Since the retreat of the glaciers, deep piles of colluvium have accumulated in the valleys and on the slopes of the mountains.  Rivers have reworked whatever sediments were left in the valley bottoms and have spread sheets of alluvium along their courses.  Volcanic ash from Mt. St. Helens’ eruption in 1980, as well as Mazama ash deposits from more than 6,800 years ago have been identified on Olympic soil.  Additionally, soil is altered by various quantities and types of annual precipitation, a 7,000 foot range in elevation and topography that extends from flat to vertical.  

Soil development in the Olympics is predominately driven by the amount of moisture in the soil.  Sufficient water is present over most of the Peninsula to cause both rapid weathering and leaching of nutrients out of the profile.  Therefore, the ONP soils tend to be relatively infertile. 

The amount and kind of organic matter in the soil is very important to soil structure and fertility.  Organic matter contains many organically bound nutrients such as nitrogen, phosphorous, and sulfur that are released slowly in the rooting zone where they are most available.  Soil organic matter is also the food base for many animals, which are important in soil mixing and aeration.  In ONP, the tendency is for organic material to accumulate on the soil surface.  

There are four soil moisture regimes present on the Peninsula: aquic, perudic, udic and xeric.

Aquic Aquic conditions occur where water collects, causing wet anaerobic conditions.  The soil is not always saturated, but must be both saturated and anaerobic at some time.

Perudic These wet soils are supplied with oxygen by moving ground water.  Water moves through these soils in all but frozen months.

Udic This is the most common soil moisture regime.  It includes all moist soils but can be dry for up to 90 days during the year or 45 consecutive days in the summer (in 6 out of 10 years).  These soils, however, are rarely found in the rainshadow area.

Xeric Xeric soils are typically found in the rainshadow, and are known to be dry for at least 45 consecutive days.  

In addition to common soil regimes, there are also six common soil orders found on the Olympic Peninsula.  These include Andisols, Entisols, Histosols, Inceptisols, Mollisols, and Spodosols.

Andisols This soil order is actually considered a “proposed” soil order.  Commonly, this order consists of soils that are developed in volcanic ash; however, the definition of andisols is based on chemical properties, and therefore, many nonvolcanic soils in humid climates may also meet the classification criteria.  Many soils of the wetter environmental zones in the Olympics will most likely be reclassified as Andisols.  

Entisols Characterized as the youngest and least developed of the soil orders, entisols are often found in areas of recent deposits.  Areas would include flood plains or in areas where erosion has been quite severe.  Orthents and fluvents are two suborders of soils found under this soil order.  Orthents are found on eroding slopes or landslide debris and are defined as loamy or clayish soils that have a regular decrease in organic matter with depth.  Fluvents are usually moist soils with organic matter content that decreases irregularly with depth and are common along floodplains.

Histosols Organic soils such as bogs, moors, peats or mucks are found in this soil order.  Typically, this type of soil is saturated with water the majority of the year.  Main suborders found in this category include fibrists, hemists, and saprists.

Inceptisols These soils are considered to be very young, and also the most prevalent on the Peninsula.  These soils are often characterized by weakly differentiated horizons, with materials in the soil that have been altered or removed but not accumulated.  The soils are usually moist, but some are dry for part of the warm season.  Three suborders of inceptisols have been identified on Olympic Peninsula.  These include aquepts, which are seasonally wet with an organic surface horizon, sodium saturation, and mottles or gray colors.  Ochrepts are formed in materials with crystalline clay minerals, with light-colored surface horizons and altered subsurface horizons that have lost mineral materials, and are usually found under forest vegetation.  Umbrepts are acid, dark, organic rich and freely drained soils that typically form under coniferous forests in areas of high precipitation but with a distinct summer dry season.

Mollisols These soils are nearly black and friable with organic-rich surfaces.  This type of soil is found rarely in Olympic National Park, however, the suborder Xerolls is identified.  Xerolls are formed in climates with rainy winters and dry summers.  These soils are continuously dry for a long period during the summer.  These soils are often described as prairie soils.

Spodosols This type of soil is created as organic matter on the surface of the soil begins to decompose.  Two suborders of spodosols have been found on the Olympic Peninsula: cryothods and haplorthods.  Cryorthods are typically found in cold regions while the haplorthods are found in cooler regions.  These soils tend to have a very dark grayish-brown silt loam surface underlain by a dark yellowish-brown sand clay loam.  These soils are typically found in cool, moist climates with coniferous forests.  In ONP, this soil would most likely be observed on the wetter west side and at cooler, higher elevations (Mountain Hemlock Zone).

3.4 WILDERNESS

3.4.1 The Wilderness Act

The Wilderness Act of 1964 established a National Wilderness Preservation System to be composed of federally owned areas designated by Congress as “wilderness areas”.  By law these wilderness areas “shall be administered for the use and enjoyment of the American people in such manner as will leave them unimpaired for future use and enjoyment as wilderness, and so as to provide for the protection of these areas, the preservation of their wilderness character, and for the gathering and dissemination of information regarding their use and enjoyment as wilderness” (16 U.S.C. 1131).   

In November 1988, Congress designated approximately 95 percent of Olympic National Park (Appendix G: Map 6 "Designated Wilderness of ONP") as wilderness under the terms of the Wilderness Act.

3.4.2
Natural Role of Fire in Wilderness

NPS Management Policy 6.3.9 (Fire Management) directs that “Fire management activities conducted in wilderness areas will conform to the basic purposes of wilderness.  The park’s fire management and wilderness management plans must identify and reconcile the natural and historic roles of fire in the wilderness and provide a prescription for response….”  

Directors Order 41 – Wilderness Preservation and Management (Section 5, 1999) states that “under ideal conditions, natural fire should be considered as a fundamental component of the wilderness environment.”

The natural and historic role of fire in Olympic National Park’s wilderness has been assessed and documented in fire research and the park’s fire history records.  Lightning-ignited fires have been found to be a natural process and have played a primary role in shaping the parks vegetation and ecosystem, although there are strong geographic gradients in fire frequency and severity.

3.4.3
Minimum Requirement Concept

NPS Management Policy 6.3.6 (Minimum Requirement) also states that “All management decisions affecting wilderness must be consistent with a minimum requirement concept.”   

The minimum requirement process is a method for assessing whether a proposed wilderness-related administrative activity is necessary and to identify the minimum tool for effectively carrying out the activity.  The process first involves a determination as to whether a proposed management action is appropriate and necessary for the administration of the area as wilderness and does not pose a significant impact to its wilderness resources and character.  If the project is found to be appropriate and necessary, then secondly the management method (tool or technique) is selected that causes the least amount of impact to the physical resources and experiental qualities (character) of wilderness.

A Minimum Requirement Process has been developed and is being instituted into the ONP project process. This Minimum Requirement Process is found in Appendix D-2 of this EA.  This process will be used to help choose appropriate fire management techniques and minimum tools for fire activities in the wilderness.

3.4.4
Visitor Use in the Park’s Wilderness

Figures for the year 2000 show that 34,648 overnight visitors used the park’s wilderness, in backcountry stays ranging from one night to two weeks.  Backcountry use included 11,907 parties and totaled 81,218 visitor use nights.  Group size was comprised of six or more persons on 5.4 percent of the trips, while groups of two people accounted for 51.5 percent of the trips.  Backcountry users have access to over 600 miles (965 km) of trail through wilderness areas.  The majority of the backcountry visitors utilize the trail system, however, a small percentage prefer to travel cross-country.  Most backcountry use occurs during the relatively dry summer months.

3.5
VEGETATION RESOURCES
3.5.1 Vegetation

There are 9 endemic plant species and more than 50 rare or sensitive (state-listed) plant species within ONP. See Appendix F-2 Special Category Vascular Plants.  At this time, there are no known federally listed special status vascular plants within Olympic National Park, however there are four USFWS species of concern, one of which is thought to be extirpated.  The list of rare or sensitive plant species will be reviewed and revised as necessary on an annual basis to ensure current information for each fire season. 
3.5.1.1
Vegetation Zones

In the Olympics, vegetation patterns and fire regimes reflect environmental gradients of moisture and temperature.  Moisture increases from east to west and from lower to higher elevations.  Temperature decreases from lower to higher elevations.  Slope aspects affect these variables as well. Because of similarities in fire regimes and the mosaic of vegetation types found at any elevation, the 17 tree types and 20 shrub/heather types will be lumped into six vegetation zones for this analysis, and are based on potential climax dominants (Henderson et al., 1989; Agee, 1993) (see Appendix G: Map 7 "Vegetation Zones").  Table 3.2 depicts vegetation zones with their corresponding vegetation types and average elevations, while Table 3.3 illustrates the vegetation zones and how they are delineated throughout the fire management units.  Detailed vegetation maps and aerial photographs appropriate to project level planning, are available at headquarters for developing project plans when there is a candidate fire.

Table 3.2: Vegetation Zones, Corresponding Dominant Tree Species, and Typical Elevation in Olympic National Park

	Vegetation Zone
	Dominant Tree Species
	Elevation

	Sitka Spruce Zone
	Sitka Spruce
	Typically below 600 feet.

	
	Western Hemlock
	

	
	Western Redcedar
	

	
	Red alder
	

	
	Bigleaf maple
	

	Western Hemlock Zone
	Western Hemlock
	Elevations extend from about 500 to 2,000 feet on the west side of ONP and from sea level to 4,000 feet on the east side.

	
	Douglas-fir
	

	
	Western Redcedar
	

	Douglas-fir Zone
	Douglas-fir
	Middle elevations in the upper Dungeness River drainage.

	
	Lodgepole pine
	

	
	Madrone
	

	Silver Fir Zone
	Pacific silver fir
	Throughout the interior of the park, generally at middle elevations.

	
	Western hemlock
	

	
	Douglas-fir
	

	
	Alaska yellow-cedar
	

	Mountain Hemlock Zone
	Pacific silver fir
	Generally above 3,500 feet (1,067 meters)

	
	Western hemlock
	

	
	Mountain hemlock
	

	
	Alaska yellow-cedar
	

	Subalpine Fir Zone
	Subalpine fir
	Generally above 4,000 feet (1,219 meters)

	
	Douglas-fir
	

	
	Lodgepole pine
	


Sitka Spruce Zone This zone occurs on the wettest sites in the most humid regions of the park. The Hoh, Queets, Quinault, and Bogachiel rainforest valleys are included in this zone.  Common shrubs include salmonberry (Rubus spectabilis), salal (Gaultheria shallon), vine maple (Acer circinatum), red huckleberry (Vaccinium parviflorium) and Alaska huckleberry (Vaccinium alaskaense).  Fires in the Sitka Spruce Zone are rare due to heavy precipitation, frequent fog and high fuel moisture. There have been very few fires of appreciable size in the last 700 years. The scarcity of fire allows shallow-rooted, thin-barked tree species such as spruce, western hemlock and western redcedar to predominate.

Western Hemlock Zone This is the most widespread zone in the park.  Located inland and at higher elevations than the Sitka Spruce Zone, climatic extremes are somewhat greater here.  Western hemlock is the climax dominant, however, much of the area is populated by sub-climax Douglas-fir resulting from past fires or other disturbance.  Common shrubs include salal, vine maple, Oregongrape (Berberis nervosa), red huckleberry, Alaska huckleberry, salmonberry and rhododendron (Rhododendrom macrophyllum).  Fires occur more frequently in the Western Hemlock Zone than the Sitka Spruce Zone, and this favors the establishment and perpetuation of Douglas-fir, a fire-adapted species.  Fire is the primary large-scale disturbance factor in this zone.  On drier sites, fires have burned frequently in the past, while on moister sites fires have burned rarely in the last 500 years.

Douglas-fir Zone This zone occupies the driest sites in the northeastern Olympics.  Common shrubs include kinnikinnik (Arctostaphylos uva-ursi), Oregongrape, serviceberry (Amelanchier alnifolia), oceanspray (Holodiscus discolor), baldhip rose (Rosa gymnocarpa), creeping snowberry (Symphoricarpus mollis) and salal.  Stands in this dry zone have burned frequently in the past, and fire return intervals are among the shortest in the park. 

Silver Fir Zone This zone is located above the Western hemlock zone and below the Mountain hemlock zone.  Common shrubs include Alaska huckleberry, red huckleberry, salmonberry, fool’s huckleberry (Menziesia ferruginea), salal, and Oregongrape.  The relatively cool, moist conditions of the Silver Fir Zone are less conducive to fire.  Because of this, fires burning in the Western Hemlock Zone tend to go out when they reach the edges of the Silver Fir Zone except under extreme weather conditions (drought plus east wind).  The infrequent fires that do occur are of high intensity.  (Agee, 1993) Fires have burned rarely in this zone in the past 500 to 1,000 years, except in Silver Fir/Rhododendron (Abies amabilis/Rhododendron macrophyllum) and Silver fir/Rhododendron-Alaska Huckleberry (Abies amabilis/Rhododendron macrophyllum-Vaccinium alaskaense) plant associations, where frequent fires have occurred over the last 500 years (Henderson et al., 1989). 

Mountain Hemlock Zone Traditionally found at upper elevations and particularly on wetter sites, the mountain hemlock zone is known to grade into subalpine parkland in the upper portions of the zone.  Winter snowpacks usually exceed 10 feet (3 m) in this zone.  Common shrubs include Alaska huckleberry, oval-leaf huckleberry (Vaccinium ovalifolium), big huckleberry, white rhododendron (Rhododendron albiflorum), mountain ash (Sorbus sitchensis), fool’s huckleberrry, and red heather (Phyllodoce empetriformis).  Many fires in this zone are limited by discontinuous fuels and high fuel moistures; however, when conditions are favorable, fires in this zone are characterized by erratic and unpredictable behavior and high severity.  

Subalpine Fir Zone This zone occurs at upper elevations also, but only in the drier parts of the Olympics such as the upper part of the Dungeness.  Snow accumulations are usually less than 10 feet (3 m).  Vegetation patterns are characterized by tree clumps interspersed with parkland and meadows. The fire return interval, averaging 208 years, is among the shortest on the Olympic peninsula.  Fire behavior and fire effects are similar to the Mountain Hemlock Zone.  Fire is the primary large-scale disturbance in this zone, and tends to promote Douglas-fir and lodgepole pine in addition to subalpine fir.  The harsh environment at upper elevations and the distance from seed sources can retard the re-establishment of trees in the Mountain Hemlock and Subalpine Fir Zones. 

Subalpine Meadows Subalpine heather/huckleberry meadows usually act as a barrier to the spread of fire, but under severe conditions may carry fire Resprouting of heather (Potash, 1989) or huckleberry may occur following fire. Meadows created by fire can persist for more than a century.  Climate shifts to colder, wetter growing seasons favor tree establishment in burned subalpine meadows, while climate shifts to warmer, dryer growing seasons favor tree establishment in heather meadows (Agee and Smith, 1984). 

Table 3.3: Vegetation Zones and FMUs

Acreage and Percent of Vegetation Type in Each Fire Management Unit

	
	Wildland Fire Unit (Acres)
	(% of Total Wildland Fire Unit acreage)
	Conditional Unit (Acres)
	(% of Total Conditional Unit acreage)
	Exclusion Unit (Acres)
	(% of Total Exclusion Unit acreage)

	Sitka Spruce Zone
	4,418
	0.8%
	0
	0%
	67,366
	21.0%

	Western Hemlock Zone
	70,651
	13.5%
	14,059
	20.1%
	129,541
	40.4%

	Silver Fir Zone
	108,202
	20.7%
	17,207
	24.6%
	71,087
	22.2%

	Mountain Hemlock Zone
	156,289
	29.9%
	16,716
	23.9%
	25,757
	8.0%

	Subalpine Fir Zone
	26,312
	5.0%
	6,026
	8.6%
	16,786
	5.2%

	Douglas Fir Zone
	0
	0%
	761
	1.1%
	0
	0%

	Non-Forest Acreage
	156,443
	30.0%
	15,242
	21.8%
	10,054
	3.1%

	Total (Vegetation Zones per FMU)
	522,316
	70,012
	320,590


3.5.2 Fire Regimes

Vegetation Zones and Fire Regimes

Vegetation studies by Henderson, et al. (1989) on the neighboring lands of Olympic National Forest, revealed that plant associations and vegetation zones correlate with patterns of past fire activity.  They state, “In the cooler moister associations, fires appear to have been much less frequent than on drier or warmer types.  An analysis of the reconstructed fire patterns showed that the Sitka Spruce, Silver Fir and Mountain Hemlock Zones had much less acres burned than the Western Hemlock, Subalpine Fir or Douglas-fire Zones…The fire return period for the Sitka Spruce, Mountain Hemlock and Silver Fir Zones for the last 800 years were 900, 844 and 629 years respectively for the Western Hemlock, Subalpine Fir and Douglas-fir Zones they were 234, 208 and 138 years respectively…" There has not been a peer reviewed, comprehensive, quantitative, analysis of forest disturbance history for ONP.  However, disturbance maps for the peninsula presented by Henderson et al., 1989; and Agee, 1994, which are based on studies of neighboring lands and limited field studies in the park, indicate that there is a gradient of fire regimes across the park.  Wind is the primary disturbance factor on the west side of the park, (with fire return intervals greater than 500 years), while fires are the primary disturbance factor on the east side of the park and along the north edge (with fire return intervals below 200 years in places).   
Intensity and Severity

The fire regimes on Olympic Peninsula are characterized by infrequent fires ranging from low to high intensity.  Most fires that burn any significant acreage are high severity fires that kill the majority of trees on the burned sites and are called “stand replacement fires”.  These severe fires consume a great deal of fuel, but create even heavier fuel loads following the fires in the form of scorched needles, dead trees and fine herbaceous fuels (Agee and Huff, 1987).  Fuel loadings are typically heavier at lower elevations, where fuels would often be characterized by National Fire Danger Rating System (NFDRS) fuel model G: dense conifer stands with a heavy accumulation of litter and down woody material.  Fuel loadings in the subalpine areas are usually lower overall, though there are often “jackpots” of fuel, that would be characterized by NFDRS fuel model H: short needle conifer.  Weather and fuel moisture are often the driving factors in fire behavior.  Large fires may burn for weeks but make their major runs during a few days of east wind weather when the temperature is high and the relative humidity is low.  In the eastern Olympics an occasional fire of lower intensity will burn through the understory without killing the overstory (Wetzel and Fonda, 2000).

Conditions for Large Fires

Forest fires usually occur during the dry summer months of July, August and early September.  Large fires typically occur on steep south-facing slopes, and require a combination of circumstances including a source of ignition (such as lightning), an extended period of drought, and east winds (Huff and Agee, 1980).  Hot, dry east winds (subsidence winds) occur more frequently in the late summer and early fall than in the early summer.  Under average summer conditions, most fires go out on their own at less than one-quarter acre (0.1 ha) due to high fuel moisture and topographic barriers (Pickford et al., 1977). 

Distribution and Frequency

Fire occurrence in the Olympics is irregular and episodic rather than cyclic.  Agee (1994) observes that the episodic nature of fire on the Olympic Peninsula “implies that prediction of future events based on past history is difficult”.  Although lightning occurs every year, some years there are no lightning fires. There were no lightning fires detected during 30 of the past 64 years, and during 7 of the past 25 years.  Lightning fires occur more frequently on the north and east sides of the peninsula than on the west-side.  Lightning storms usually track from south to north, often with a concentration along the western ridges of the Elwha.  

Under the classification system described by Schmidt, et al. (2002), and supplemented by guidance from the Department of the Interior Assistant Secretary – Policy, Management and Budget (2003), the fire regimes in the park would be characterized as Class IV and V, with fire return intervals generally ranging from 35 to more than 100 years. On the wet west side of the park the average fire return interval exceeds 500 years (and in places may be more than 1,000 years), while on the drier east side and along the north edge it is on the order of about 200 years (Agee, 1994).  One study in the Morse Creek drainage calculated a fire return interval as short as 24 years (Wezell and Fonda, 2000)  (It should be noted, however, that the assumptions and methodology of this study differed from earlier studies.)  In the Olympics, fires are typically characterized by three distinct movement patterns.  In the western portion of ONP, fires tend to move upslope-downslope rather than upvalley-downvalley, while in the eastern Olympics fires move simultaneously upslope and upvalley.  Fires in the Soleduck River-Lake Crescent area are funneled in an east to west direction by the terrain (Agee, 1983).  

Prehistoric Fires

Layers of charcoal in soil and bogs, fire-scarred remnant trees and wide-spread stands of Douglas-fir give evidence of major fires that burned on the Olympic Peninsula in past centuries.  Fire activity was probably linked to large-scale climatic fluctuations.  Major fires burned during three time periods within the Little Ice Age: around 1308, 1448 to 1538, and 1668 to 1701.  The most recent of these fires burned more than a million acres (404,700 ha) on the north and east sides of the peninsula, and resulted in extensive stands dominated by Douglas-fir (Henderson et al., 1989).  Agee (1983) notes that on the west side of the park there appears to be remnants of a 750-year old age class of trees followed by a 500-year old age class.  Near the coast, Native Americans may have maintained or enlarged Roose’s and Ahlstrom’s Prairies through the use of fire.

Historic Fires

Miller (1943) lists numerous large fires that occurred on the Olympic Peninsula between 1865 and 1942, many ignited by land clearing or logging activities as well as by lightning.  More than forty-five of these fires were larger than 1,000 acres (405 ha).  Near the park, the Dungeness Fire of 1890/91 burned about 30,000 acres (12,141 ha) while the Soleduck Burn of 1907 covered approximately 12,800 acres (5,180 ha).  In 1951, the Forks Fire burned 33,000 acres (13,355 ha) up to the edge of town.  In contrast, in the past 50 years there have been only two fires in the park that exceeded 1,000 acres, with a similar lack of activity outside the park.  The decrease in large fire activity may be explained in part by changes in land use patterns and improved fire detection/ suppression techniques, however, the peninsula has also experienced wetter summers in recent decades (Henderson et al., 1989).  

Suppression Policies

Major fires in the western states in the early 1900’s led to fire policies of aggressive suppression.  Difficult access and limited suppression resources hampered early suppression efforts.  In later decades, however, improvements in detection, firefighting technology, and fire organizations increased the effectiveness of fire suppression actions, especially in extinguishing small fires (fires less than 1 acre/0.4 ha in size).  When Olympic National Park was established in 1938, the National Park Service continued the policy of fire suppression.  In the mid-1980’s, a growing appreciation for the importance of fire as a natural disturbance factor led the park to develop a plan to manage some natural fires for the benefit of the ecosystem, rather than suppressing them.  The 177 acre Kimta Peak fire (1987) was the only large prescribed natural fire managed in Olympic National Park during this period.  Major fires in Yellowstone in 1988 caused the National Park Service to revise its fire management guidelines and all parks were required to suppress all fires until their fire management plans were updated accordingly.  ONP has been in a suppression mode since that time.  

Agee and Flewelling (1983) observed that “the effect of fire suppression has been to catch fires when they are small and before east winds develop.”  Because fire return intervals in the park are so long, the years of fire suppression have probably had minimal impact park-wide to date.  The vegetative composition, structure and fuels across the park are considered to be in a Condition Class I, with little departure from the historical or natural range of variability.  However, some of the natural fires that were suppressed at a small size might otherwise have grown large, creating forest openings and diverse habitats.  It may be hundreds of years before fires occur again at those sites.  In the meantime, the diversity of habitat is reduced in these localities.  If suppression were continued park-wide indefinitely, it would eventually affect stand structure and composition, the abundance of subalpine meadows (Agee, 1993), and habitat available for wildlife species (Huff, 1984).

Table 3.4: Fire History: East-Side versus West-Side

	1938 – 2001
	East of Elwha
	West of Elwha
	Total

	Number of Fires 
	661 fires
	464 fires
	1,125 fires

	Burned Area 
	3,683 acres

(1,491 ha)
	1,725 acres

(698 ha)
	5,408 acres

(2,189 ha)


Table 3.5: Fire History of Fire Management Units*

	1938 - 2001
	Exclusion Unit
	Conditional Unit
	Wildland Fire Use Unit

	Number of Fires
	640
	105
	380

	Burned Area 
	735 acres

(297 ha)
	1,548 acres

(626 ha)
	3,124 acres

(1,264 ha)


*These are the burned areas experienced from 1938 to 2001, a period of full fire suppression, except for three years in the mid-1980’s.  The only fire of any size to be managed as a “Prescribed Natural Fire” was the 177 acre (72 ha) Kimta Fire in 1987, located in the Wildland Fire Use Unit.

Lightning vs. Human-Caused Fires

Since the park’s establishment in 1938, forest fires have burned approximately 5,408 of the 922,653 acres (2,189 of the 373,398 ha) that comprise the park.  Sixty percent of all fires have been human-caused, but 67 percent of the total acreage burned was the result of lightning fires.  Eighty-seven percent of all fires were less than 1 acre (0.4 ha).

Fire Acreage in the Past 25 Years

The maximum fire suppression acres projected for the alternatives in this EA (Tables 2.4 and 2.5) are estimated from the actual acres that were suppressed or managed in the 25-year period between 1977 and 2001.  In that period of time, 608 fires burned 3,657 acres (1,480 ha) in the park.  The amount burned each year ranged from 0.5 acres (0.2 ha) to 1,202 acres (487 ha), with an average of 146 acres (59 ha) per year.  See Appendix G: Map 8, "Fire Occurrence 1977-2001."

Table 3.6: Number of Fires by Size Class and Cause (1977-2001)

	Size Class
	Number of Fires

	
	Human
	Lightning
	Total

	A
	0-0.25 ac
	0-0.10 ha
	347
	172
	519

	B
	0.26 – 9.9 ac
	0.11 – 4.0 ha
	17
	56
	73

	C
	10 – 99 ac
	4.1 – 40 ha
	5
	5
	10

	D
	100 – 299 ac
	41 – 121 ha
	1
	2
	3

	E
	300 – 999 ac
	122 – 404 ha
	0
	1
	1

	F
	1,000 – 4,999 ac
	405 – 2,025 ha
	1
	1
	2

	G
	5,000+ ac
	2,025+ ha
	0
	0
	0


3.5.3
Non-Native, Invasive Species

Approximately 313 species of non-native plants are found within Olympic National Park, representing approximately 20 percent of the known park flora (by number of species).  Some of the most commonly found non-native plants include Scot’s broom (Cytisus scoparius), English holly (Ilex aquifolium), English ivy (Hedera helix), Reed canarygrass (Phalaris arundinacea), Canada thistle (cirsium arvense), and Herb Robert (Geranium robertianum).  Most park non-native plants (55 percent) are perennials, which are the most persistent and difficult plants to control or eradicate.  Attempts to limit species invasion by hand pulling, use of select herbicides and other techniques on known areas has had limited success.  While the majority of non-native plants are found in disturbed front-country sites, non-native plants occur through all geographic areas of the park and in all elevation zones.

Fire alone may not be an effective control technique for noxious perennial exotic plants in ONP.  In most cases, burning would result in an increase in plant density.  ONP has not used burning as a control technique, but has used debris burning to dispose of piles of Cytisus scoparius, Ilex aquifolium, etc., that were controlled by pulling or cutting.  ONP has experimented with "flaming" on a limited basis.  Flaming is a technique that involves using a propane torch, which is passed quickly over the foliage of certain evergreen perennials such as Hypericum calycinum or Hedera helix.  The heat singes the foliage.  The plant responds to the flaming by using energy to repair the damage.  Repeated flaming may suppress or partially control some species.  Since it is as labor-intensive as spraying and repeated treatments are usually necessary, flaming probably has limited application at Olympic. In the Andrews Field area of the Queets, prescribed fire is being considered as a site prep and precursor to other treatments.  Further non-fire treatments will be identified in other planning documents.  Reference is made to the potential use of prescribed fire in the fire management plan so that the tool is not precluded when plans are developed for management of exotics.

3.6
WILDLIFE RESOURCES

3.6.1 Overview

A very diverse wildlife population exists within Olympic National Park. There are an estimated 289 avian, 77 mammalian, 14 amphibian, and 4 reptilian species that inhabit the park.  The number of invertebrate species is unknown, but likely to be very large.  In recent years the only invertebrate inventory contracted by the park was an assessment of butterflies in the coastal prairies.  In that effort, several rare taxa were found, along with one that is potentially new to science. 

Wildlife occupy a variety of habitats, ranging from the inter-tidal marine to the alpine.  A key wildlife resource in the Park is the assemblage of species that depend on late seral or old growth coniferous forest for all or some of their habitat requirements.  Many of these species are either absent or exist in greatly reduced densities outside the park where old growth is fragmented and sparse (i.e. American marten, pileated woodpecker, northern spotted owl, long-eared myotis, northern goshawk). 

3.6.2 Wildlife

Several vertebrate species and subspecies are unique to the park (i.e. Olympic marmot, Olympic torrent salamander). Species of mammals commonly seen in the park include the Roosevelt elk, black-tail deer, black bear, raccoon, Olympic marmot, Douglas squirrel, and chipmunk.  Less often seen are beaver, coyote, bobcat, mountain lion and spotted skunks.  Birds that are prevalent include crow, raven, varied thrush, robin, winter wren, stellar jay, gray jay, ruffed grouse, blue grouse, kingfisher, warblers, woodpeckers, kinglets and sparrows. Amphibians include tailed, red-legged and cascade frogs; northwestern, western red-backed, Van Dykes, and Olympic Torrent salamanders.  Although information on invertebrates is limited, several rare butterfly taxa are known to occur in remnant coastal prairies (Roose’s and Ahlstrom’s Prairies) within the park.  These include the Makah Copper and the Ozette skipper, and the primary nectar source for these butterflies is the Douglas gentian (Gentiana douglasiana), a state sensitive-listed plant.  Management consideration will be given to determine the best method of preserving the butterflies and their nectar source.  Any manipulation of the prairies is pending further analysis.  Reference is made to the potential use of prescribed fire in the prairies so that the tool is not precluded when plans are developed for management of these areas.  Should further research specify the need for any level of prescribed burn, that prescription could not be carried out unless it were identified in an approved fire management plan. 

3.6.3 Fish

Numerous freshwater fish species also inhabit Olympic National Park.  These include: Rainbow/steelhead trout (Oncorhychus mykiss), Cutthroat trout (Oncrohynchus clarki), Coho salmon (Oncorhynchus kisutch), Chum salmon (Oncorhynchus keta), Pink salmon (Oncorhynchus gorbushca), Sockeye salmon (Oncorhynchus nerka), Chinook salmon (Oncorhynchus tshawytscha), Bull trout (Salvelinus confluentus), Dolly Varden (Salvelinus malma), Peamouth (Mylocheilus caurinus), Mountain whitefish (Prosopium williamsoni), Pygmy whitefish (Prosopium coulteri), Pacific lamprey (Lampetra tridentatus), River lamprey (Lampetra ayersi), Western brook lamprey (Lampetra richardsoni), 6 species of freshwater sculpins, Olympic mudminnow (Novumbra hubbsi), Threespine stickleback (Gasterosteus aculeatus), Northern squawfish (Ptychocheilus oregonensis), Longnose dace (Rhinichthys cataractae), Speckled dace (Rhinichthys osculus), Redside shiner (Richardsonius balteatus), Eulachon (Thaleichthys pacificus) and Longnose sucker (Catostomus catostomus).  Additionally, the following non-native fish species inhabit ONP waters: Yellow bullhead (Ictalurus natalis), Eastern brook trout (Salvelinus fontinalis), Largemouth bass (Micropterus salmoides), and Yellow perch (Perca flavescens).  

3.6.4 Marine Species

The Olympic National Marine Sanctuary has identified the following species frequenting the coastal areas where the park and the sanctuary have overlapping jurisdiction:

Marine mammal surveys have identified the intertidal reef area as a Pacific harbor seal (Phoca vitulina) haulout area.  Sea otters (Enhydra lutris), recognized as a Washington State endangered species, may occasionally be found in the nearshore waters.  Many of the other species of marine mammals (resident or migratory) that can be seen in the Sanctuary may pass through nearby waters, including California gray whales (Eschrichtius robustus), sea lions (Eumpetopias jubatus and Zalophus californianus) and minke whales (Balaenoptera acutorostrata). 

American black oystercatchers (Haematopus bachmani ) nest on the mainland at Kalaloch as well as on the unnamed rocks offshore.  Pelagic cormorants (Phalacrocorax pelagicus) nest on the cliffs north of the area.  The closest seabird breeding colonies are located on Destruction Island, 6.75 miles to the north, where tufted puffins (Lunda cirrhata) (also a federal and state candidate species), rhinoceros auklets (Cerorhinca monocerata) and glaucous-winged gulls (Larus glaucescens) nest.  On Willoughby Rocks, 13.2 miles to the south, common murres (Uria aalge), a Washington State candidate species, tufted puffins and glaucous-winged gulls also nest.  Many other seabirds and shorebirds may use the sandy beaches and nearby waters.  Shorebirds are especially likely to use the sandy beaches as feeding grounds during spring and fall migrations.

The sandy habitat of the Kalaloch area supports razor clam (Siliqua patula) populations as well as purple olive snails (Olivella biplicata), ribbon worms (Cerebratulus spp.), and several species of polychaetes and amphipods (Megelona spp, Nephtys sp, Ampelisca macrocephala, Paraphoxus obtusidens, etc.).  Razor clams and other bivalves are harvested for personal consumption.  Shellfish harvest is allowed only in accordance with seasons and limits set by Olympic National Park and the Washington Department of Fish and Wildlife.  Certain baitfish such as Whitebait smelt (Allosmerus elongates), Redtail surfperch (Amphistichus rhodoterus), Shiner perch (Cymatogaster aggregata), Striped sea perch (Embiotoca lateralis), Cabezon (Scorpaenichthys marmoratus), Pacific sand lance (Ammodytes hexapterus), Pacific herring (Clupea harengus), Kelp greenling (Hexagrammos decagrammus), Ling cod (Ophiodon elongatus), Surf smelt (Hypomesus pretiosus), Staghorn sculpin (Leptocottus armatus), Tubesnout poacher (Pallasina barbata), Starry flounder (Platichthyus stellatus), and Saddleback gunnel (Pholis ornata) also use the nearshore sandy bottom habitat. 

3.7
THREATENED AND ENDANGERED SPECIES
3.7.1 Wildlife

Several wildlife species listed by the U.S. Fish and Wildlife Service under the Endangered Species Act occur within the vegetation communities of the park.  Listed as threatened are the marbled murrelet (Brachyramphus marmoratus), northern spotted owl (Strix occidentalis caurina) and bald eagle (Haliaeetus leucocephalus).  Additionally, the following federally listed endangered or threatened wildlife species may be found in the vicinity of the park: brown pelicans (Pelecanus occidentalis), and the short-tailed albatross (Phoebastris albatrus), and the western snowy plover (Charadrius alexandrinus).  Other federally listed marine animals occurring in or near the park’s coastal area include: the Green sea turtle (Chelonia mydas), the Leatherback sea turtle (Dermochelys coriacea), the Loggerhead sea turtle (Caretta caretta), the Olive ridley sea turtle (Lepidochelys olivacea), the humpback whale (Megaptera novaeangliae), the blue whale (Balaenoptera musculus), the fin whale (Balaenoptera physalus), the sei whale (Balaenoptera borealis), and the sperm whale (Physeter macrocephalus).  Also found in the park is the Mazama pocket gopher (Thomomys mazama), a species of concern for Washington State, and a candidate species under the ESA.
Fires in T&E Habitat

Within the park, fires that occur between 0 and 3,500 foot (1064 m) elevations are of particular interest because most of the habitat for Northern Spotted Owls and Marbled Murrelets is in this range.  About 70 percent of fires in the past 25 years occurred below 3,500 foot elevation, and those fires burned about 1,980 acres (802 ha).  In the relatively busy five-year period, 1981 to 1985, approximately 850 acres (344 ha) burned below 3,500 foot elevation.  If 600 acres (243 ha) were subtracted from 850 acres, to account for a single very large fire such as the Beaver Fire that occurred in 1985, the burned area average for the five year period was 50 acres (20 ha) per year for fires below 3,500 foot elevation. 

3.7.2
Fish

The following fish species are listed as threatened or candidate species under the Endangered Species Act: Coastal/Puget Sound (C/PS) bull trout (threatened); Puget Sound (PS) Chinook (threatened); Hood Canal (HC) Summer Chum (threatened); Ozette Lake (OL) Sockeye (threatened); and Puget Sound/Strait of Georgia Coho Salmon (candidate).  Additionally, 60 species of groundfish, chinook salmon and coho salmon, and five species of coastal pelagic fishes may occur in areas designated as Essential Fish Habitat under the Magnuson-Stevens Fishery Conservation and Management Act. 

3.7.3
Threatened and Endangered Species Habitat

Wildlife

Marbled Murrelet The murrelet is a pigeon-sized seabird that nests in old growth forests. Murrelets nest on large limbs (greater than 6 in. diameter) at heights 50 feet or greater above the ground.  They may also nest in smaller trees if thick moss or a deformity (such as mistletoe) creates a platform that is effectively large enough.  Suitable nesting habitat for the marbled murrelet is generally thought of as typical old growth coniferous stands (multi-storied with moderate to high canopy closure) within approximately 50 miles of saltwater feeding areas. In the Pacific Northwest, most nests are located on a large branch with a moss substrate and canopy cover over the nest. Murrelets will nest in younger stands with remnant large trees or deformities that provide nesting opportunities.

Murrelets appear to be solitary in their nesting habits, but groups are frequently detected flying in the forest. Mean nest stand size in the Pacific Northwest was 508 acres (206 ha) (Ralph et al, 1995). Paton and Ralph (1988) have found that stands of old growth larger than 500 acres had more detections, and presumably supported larger murrelet populations than smaller stands.

Olympic National Park contains the largest contiguous area of marbled murrelet nesting habitat remaining in the lower 48 states. There are approximately 402,785 acres (163,005 ha) of forested area below 3,000 feet (914 m) elevation within the park.  Based on surveys conducted within the park (1997-1999), it is possible that up to 100 percent of that habitat could have murrelets present during nesting season, with about 83 percent of nesting habitat (322,228 ac/130,404 ha) classified as occupied. In comparison, Redwoods National Park in California contains approximately 43,000 acres (17,402 ha) of murrelet nesting habitat (Wallen and Childers, 1997).

Murrelet surveys have been conducted in all developed areas of the park as well as in 18 randomly selected backcountry locations in eight drainage areas during the 1990s.  Murrelet use of nesting habitat (as indicated by rates of presence and occupancy) within the park is significantly greater than use of suitable habitat on the Peninsula outside the park (Hall, 2000).  Nine sites with known murrelet nest use (nest, chick or eggshells) have been documented within the park between 1986 and 1999.  Although habitat within the park has not been officially designated as critical, much of the park contains high quality murrelet habitat.

Northern Spotted Owl Suitable habitat for the northern spotted owl must provide for the nesting, roosting, and foraging needs of the bird as well as for dispersal.  Suitable habitat is characterized by moderate to high canopy closure (60-80%); a multi-layered, multi-species canopy with large (>30" dbh) overstory trees; a high incidence of large trees with various deformities, cavities, broken tops, or mistletoe infestation; large snags; large accumulations of down trees and other woody debris on the ground; and sufficient open space below the canopy for owls to fly (Thomas et al. 1990).  

Because of extensive habitat loss throughout much of western Washington, the Olympic Peninsula population of spotted owls is effectively isolated from birds occurring in the Cascades and the Oregon Coast Range.  Spotted owls are resident throughout Olympic National Park.  The park interior (exclusive of the Pacific coastal section and the Queets river corridor) contains about 704,139 acres (284,961 ha) of forested area which is potential spotted owl habitat.  Extensive surveys of habitat use, distribution and abundance in the park interior have been conducted since 1986 by the National Park Service/ National Biological Service (E. Seaman, NBS, and B. Moorhead, NPS, pers. comm.).  A recent NBS census of the park interior estimated a population of about 229 owl pairs (E. Seaman).  Almost 60 of these sites are routinely monitored.  Based on occupancy data from the monitored sites, it is estimated that less than 20% of park spotted owl pairs are monitored (Gremel, 2001).  

Northern spotted owls are increasingly being displaced by barred owls at low elevation sites within the park, particularly on the east side (Gremel, 2001).  The spotted owl sites most affected by barred expansion have been those positioned on lower elevation slopes and river terraces.  All documented nesting by barreds has been in areas adjacent to human-maintained openings or in low elevation floodplain forests with a deciduous component, but single barred owls and non-nesting pairs have occupied spotted owl sites in conifer stands far from any human or riparian-created openings.  

Status of the owl along the park coast and the Queets river corridor seems to be less stable.  Those two areas contain approximately 41,304 acres (16,715 ha) of forested area which are marginal habitat for spotted owls.  Up to 13 owl sites have been documented in these areas during the late 1980s and early 1990s, however only one site has been active in recent years.  Although the habitat in the park has not changed, it is thought that as habitat surrounding the park is increasingly altered by timber harvest, these areas within the park are becoming too narrow and isolated to provide high quality habitat for spotted owls (Gremel, pers. comm.).  

Overall trends for the population in the park are unknown, but analysis of NPS and USFS owl data on the peninsula estimated an annual decline in adult females of approximately 6% (Franklin et al. 1999)."

For impact analysis purposes, the breeding season for spotted owls is divided into early and late periods; the early breeding season is March 1 through July 15; and the late breeding season is July 16 through September 30.

Northern Bald Eagle Bald eagles were federally listed as threatened within Washington in 1978.  In July 1999, USFWS proposed to de-list bald eagles.  A decision on de-listing may be made during 2002.  

Bald eagles nest in large trees near open water that is not subjected to intense human activity (Stinson et al., 2001).  In Washington, 99 percent of known nests are within one mile of a lake, river or marine shoreline.  The most important factor for nesting habitat is presence of large, dominant trees.  

Bald eagles are resident throughout much of the park.  Washington Department of Fish and Wildlife (WDFW), NPS and USFWS have monitored more than 40 nest territories on the park coast since 1977. Numbers of nesting bald eagles along the coast have been increasing since 1980, as have numbers of fledglings produced by those nesting pairs (Seaman, 1998).  In the interior of the park, eagles are mainly observed foraging or as a winter migrant, although several nests exist along inland lakes and rivers.

Wintering habitat in Olympic National Park is typically found along the Pacific coast and some inland rivers.  The WDFW database includes wintering concentrations along the coast in the vicinity of Lake Ozette, and at two sites along the Quinault River. The most recent documentation in the WDFW database for these sites is from 1984.  There are no recent confirmations of these wintering concentrations.

Brown Pelicans Brown pelicans forage and rest along the park’s coastal strip, but they do not nest within the park.

Short-tailed albatross, turtles, whales, Sea lions None of these species are normally found within the park, unless a sick or dead individual washes up on the beach.  None of the alternatives would affect these species and they will not be discussed further.

Western snowy plover Snowy plovers are a migratory species through the coastal areas of the park.  They may occasionally be seen foraging or resting along the coast, but they do not nest there.

Mazama pocket gopher Pocket gophers are small fossorial mammals that are rarely seen aboveground, but are easily detected by the distinctive mounds of dirt created by their excavations.  Information regarding their status in the park is sketchy.  Early records indicate their presence in the subalpine meadows of the northern Olympics in 1897 through 1931.  Surveys in 1949, 1951 and 1976 showed that these mammals were absent or extremely rare in areas where they previously occurred in greater densities.  At least one biologist concluded that the gopher was apparently extinct from a significant portion of its range in the park (Johnson, 1977).  More recent work (Steinberg, 1996) documented pocket gopher activity at all previously described locations (except one that was not surveyed in 1996).  Evidence was described as "heavy gopher activity" with "many obvious cores and mounds".  The current status of the Mazama pocket gopher within the park is unknown.  The Mazama pocket gopher was listed as a candidate species under the Endangered Species Act in October 2001.

A summary of these species is found in Appendix F.  In addition, see Appendix G: Map 9:  "Northern Spotted Owl and Marbled Murrelet Habitat."
Fish

Bull Trout/Dolly Varden The Coastal-Puget Sound distinct population segment (DPS) of bull trout was listed as threatened on December 1, 1999.  Bull trout, members of the family Salmonidae, are char native to the Pacific Northwest and western Canada. In ONP, Coastal/PS bull trout and/or Dolly Varden inhabit the Quinault, Queets, Hoh, upper Sol Duc, Elwha, Greywolf, and North Fork Skokomish River Basins.

The Coastal-Puget Sound bull trout DPS encompasses all Pacific Coast drainage areas within the coterminous U.S. north of the Columbia River in Washington, including those flowing into the Puget Sound.  Thirty-four bull trout subpopulations exist in the Coastal-Puget Sound DPS, with distributions and abundance thought to be declining (USFWS, 1999).  Due to lack of sufficient data, designated critical habitat for bull trout is yet to be defined.
The status of bull trout as a threatened species is a result of a myriad of factors including habitat degradation and fragmentation from past and ongoing land management activities. Over fishing and interspecies competition among introduced non-native fish such as brook trout (Salvelinus fontinalis) and lake trout (Salvelinus namaycush) are also contributing factors in their decline (Bond, 1992; Donald and Alger, 1993; Pratt and Huston, 1993).

Bull trout primarily inhabit colder streams, although individual fish are often found in larger river systems (Fraley and Shepard, 1989; Rieman and Mclntyre, 1993, 1995; Rieman et al. 1997).  Areas such as side channels, stream margins, and pools are frequently used by both juvenile and adult bull trout, and are sensitive to activities that directly or indirectly affect stream channel stability or alter natural flow patterns.  Altered stream flow in the fall may disrupt adult bull trout during the spawning period and channel instability may function to decrease egg and juvenile survival by disrupting substrate embeddedness during the winter and spring months (Fraley and Shepard, 1989; Pratt, 1992; Pratt and Huston, 1993).

On the Olympic Peninsula, bull trout typically spawn from October to December during periods of decreasing water temperatures, with adult migratory bull trout beginning migratory routes as early as April. 

Puget Sound Chinook Salmon The Puget-Sound chinook salmon evolutionary significant unit (ESU) was listed as threatened on May 24, 1999 (NMFS, 1999).  The ESU encompasses all naturally spawned runs of chinook salmon that occur below impassable natural barriers in the Puget Sound region from the North Fork Nooksack River in northeastern Puget Sound to the Elwha River on the Olympic Peninsula.  This ESU includes chinook in the Elwha, Dosewallips, and Greywolf River Basins in ONP.  Hatchery chinook in the Dungeness River (spring run) and Elwha River (fall run) also are considered part of the ESU.  Additionally, land-locked chinook that inhabit Lake Cushman and the North Fork Skokomish River Basin are included in the Puget Sound ESU (65 CFR Part 7764).

Critical habitat is designated to include all marine, estuarine and river reaches accessible to listed chinook salmon in Puget Sound.  Puget Sound marine areas include South Sound, Hood Canal, and North Sound to the international boundary at the outer extent of the Strait of Georgia, Haro Strait and the Strait of Juan De Fuca to a straight line extending north from the west end of Freshwater Bay, inclusive.  Also included are adjacent riparian zones. Excluded are tribal lands and areas above specific dams or above longstanding, naturally impassable barriers (i.e., natural waterfalls in existence for at least several hundred years).

Within fresh waters, the necessary habitat includes those areas with substrates suitable for egg deposition, juvenile feeding, sheltering, migratory pathways, and refugia.

Overall, abundance of chinook salmon in this ESU has declined substantially from historical levels, and spring chinook populations are chronically low in abundance.  The Dungeness River has a five-year geometric mean of 105 chinook and the Elwha River has a five-year geometric mean escapement of 1,800 adults (Myers et al. 1998).  These populations are heavily augmented by hatchery supplementation.

Several anthropogenic factors such as habitat degradation, water diversions, harvest, and artificial supplementation along with various negative natural events (e.g. ocean conditions, weather patterns and environmental variability) have served to adversely impact chinook salmon populations.  Abundance information, through 1997-98, for 36 streams with available data in this ESU show declines in estimated numbers.  Of these streams, ten showed positive trends; however, 7 of these were heavily influenced by hatchery production (Myers et. al 1998).

Chinook salmon in the Puget Sound ESU all exhibit an ocean-type life history (Myers et al. 1998).  The ocean-type migrate to the sea during their first year of life, usually within three months of emergence, spend most of their life in coastal waters, then return to their natal streams in the fall only a few days to weeks prior to spawning (Healey, 1991). 

Hood Canal Summer Chum Salmon The ESU includes all naturally spawned populations of summer-run chum salmon in Hood Canal and its tributaries as well as populations in Olympic Peninsula rivers between Hood Canal and Dungeness Bay, Washington.  In ONP, Hood Canal’s summer chum may occur in the Greywolf and Dosewallips Rivers (immediately below the waterfall). 

Critical habitat is designated to include all river reaches accessible to listed chum salmon (including estuarine areas and tributaries) draining into Hood Canal as well as Olympic Peninsula rivers between and including Hood Canal and Dungeness Bay, Washington. Also included are adjacent riparian zones and estuarine/marine areas of Hood Canal, Admiralty Inlet, and the Straits of Juan De Fuca to the international boundary and as far west as a straight line extending north from Dungeness Bay.  Excluded are tribal lands and areas above specific dams or above longstanding, naturally impassable barriers (i.e., natural waterfalls in existence for at least several hundred years). 

Summer-run chum salmon are defined as those stock that spawn from mid-August through December or January.  In general, summer-run chum salmon are most abundant in the northern part of the ESU where they spawn in lower reaches of main river stems.  Five hatcheries currently play a role in supplementing the Hood Canal summer-run chum ESU, however, none are deemed “essential” for recovery, and as a result have not been warranted threatened protection at this time.  

Ozette Lake Sockeye Ozette Lake sockeye salmon were listed as threatened on May 24, 1999 (NMFS, 1999).  The ESU includes all naturally spawned populations of sockeye salmon in Ozette Lake, Ozette River, Coal Creek, and other and tributaries flowing into Ozette Lake, Washington.  Critical habitat is designated to include all lake areas and river reaches (including adjacent riparian zones) accessible to listed sockeye salmon in Ozette Lake, located in Clallam County, Washington.  Excluded are areas above longstanding, naturally impassable barriers (i.e., natural waterfalls in existence for at least several hundred years) as well as tribal lands (NMFS website).

Spawning in Lake Ozette generally occurs from mid November through early February (WDF et al. 1993), and sometimes April, and is currently restricted to submerged beaches where upwelling occurs along the shore, or to the mouth of tributaries flowing into the lake (WDF et al. 1993; Dlugokenski et al. 1981).  The two primary beaches for spawning occur on the east side of the lake at Olsen’s Landing and on the west shore north of Allen’s Bay (WDF et al. 1993; Jacobs et al. 1996).  Spawning occurs in the Ozette River, or in Coal Creek, a tributary to the Ozette River.  Since the Lake Ozette kokanee and Lake Ozette sockeye salmon exhibit large genetic differences, the Lake Ozette kokanee are excluded from the protected ESU.

In Ozette Lake, high water temperatures and low summer flows in the Ozette River may adversely affect migration by altering timing of the runs (LaRiviere, 1991).  Moreover, declines in abundance were likely attributable to a combination of introduced species, predation, loss of tributary populations, decline in quality of beach-spawning habitat, temporarily unfavorable ocean conditions, and excessive historical harvests (Jacobs et al. 1996).  In addition, genetic integrity could have been compromised due to the artificial supplementation that has occurred in this population, since approximately one million sockeye have been released into the Ozette watershed from the late 1930’s to present (Kemmerich, 1945; Boomer, 1995; Natural Resources Consultants, 1995). 

Puget Sound/Strait of Georgia Coho Salmon (candidate) (PS/SOG) NMFS determined that listing was not warranted for the PS/SOG coho ESU.  However, the ESU is designated as a candidate for listing due to concerns over specific risk factors. The ESU includes all naturally spawned populations of coho salmon from drainage’s of Puget Sound and Hood Canal, the eastern Olympic Peninsula (east of Salt Creek), and the Strait of Georgia from the eastern side of Vancouver Island and the British Columbia mainland.

The distribution of coho salmon historically ranged from the central coast of California to Point Hope, Alaska.  In Washington State, watersheds with populations of spawning coho salmon include the following: Nooksack, Skagit, Stillaguamish, Skykomish, Snoqualmie, Green, Puyallup; Nisqually, Chehalis, Satsop, Quinault, Queets, Quillayute, Elwha and Dungeness (Laufle et al. 1986).  

Coho salmon spawn in streams and coastal rivers and their tributaries, generally migrating further upstream than pink and chum salmon (Sandercock, 1991).  Coho salmon use a broader diversity of habitats than the other Pacific anadromous salmonids such as small tributaries of coastal streams and lakes, and inland tributaries of major rivers (Meehan and Bjornn, 1991). 

Puget Sound coho salmon enter rivers in October, although some basins have very early or very late runs, and spawning takes place in November and December with some variation dependent on an early or late run (NMFS, 1995).  This overwinter period is critical to coho salmon survival, and if habitat is limiting at this time, the number of coho in the stream may be reduced (Tschaplinski and Hartman, 1983).  In the spring, coho salmon move back into the mainstem of streams or rivers (Tschaplinski and Hartman, 1983).

See Appendix G: Map 10: "Watersheds with Threatened or Endangered Fish Species."

3.8
CULTURAL RESOURCES
3.8.1 Overview

In general, the park’s known cultural resources span a time period of at least 3,000 to 5,000 years.  These resources document prehistoric, ethnographic, historic and even contemporary use of the park.  These documented sites vary from prehistoric pictographs, to archeological sites such as the Ozette Village site, to the more recent log or wooden structures that include extensive Civilian Conservation Corps structures.

The earliest systematic inventories of cultural resource structures were completed in 1983 (Evans); however, there were some initial archeological inventories in the 1950’s.  These early investigations included some documentation of Native American and early settler oral histories.

Currently, Olympic National Park has within its cultural resources database 150 prehistoric sites and 520 historic sites.  The general distribution of the known cultural sites (structures, landscapes, districts and archaeological sites) in the park are shown in Appendix G: Map 11 "Cultural Resource Sites".

3.8.2
Prehistoric Resources

Prehistoric cultural resources are those human-made sites, structures, features, or objects that pre-date the arrival of Euroamericans.  By definition, these resources are synonymous with Native American or American Indian use.  There are currently eight tribes associated with the Olympic Peninsula.  These include the Elwha Klallam, Jamestown S’Klallam, Port Gamble Klallam, Makah, Quileyuate, Hoh, Quinault, and Skokomish tribes.  Historically, most of these tribes were associated with coastal waterways and river use; however, there is evidence that they also utilized the interior of the park for food gathering, travel and cultural purposes.  Prehistoric site types located within the Park include the Ozette site that was buried by a mudslide in the early 1700’s.  Other sites include midden deposits, lithic scatters, pictographs, culturally modified trees, and petroglyphs.  Many of the lithic scatters would be unaffected by fire, however, village sites or settler cabin sites could suffer damage if fire passed over the area.

3.8.3
Ethnographic Resources

Ethnographic resources combine elements of cultural and natural resources values.  The distinction traditionally made by agency managers between cultural and natural resources may not apply when discussing ethnographic resources.  An ethnographic resource may be an area of natural vegetation that is utilized for ceremonial or religious purposes.  They may also include structures, features, objects or landscapes that may be utilized by the group.  Areas located within the park that can be described as ethnographic resources include village sites, campsites, gravesites, vistas, glaciers, rivers, or other geologic features.  Another ethnographic resource practice could be the traditional burning practices along prairies or forested areas for resource acquisition to encourage plant and animal harvesting and propagation.  There are currently over 500 ethnographic resources within the park that have been utilized by the eight tribes/nations now associated with the Olympic Peninsula.

3.8.4 Historic Resources (Structures and Landscapes)

Historic resources are those human-made sites, structures, features or objects, which date from the time of the arrival of Euro-Americans up until the middle of the 20th century (i.e., at least 50 years of age).  Historic sites can include Native American-associated structures and places, but most often they are associated with the Euro-American settlement era.  Aspects of the Euro-American settlement can be found throughout areas of the park.  Sites vary from settlers cabins and outbuildings and associated trees that were planted, to remnants of logging and mining operations, trash dumps, an airfield, hydroelectric dams, roads, Civilian Conservation Corps-era ranger stations, roads and trails and post-World War II homes and structures.  There are currently 118 historic structures located within the park boundaries that are on the List of Classified Structures (LCS).  The LCS is a computerized, evaluated inventory of all historic and prehistoric structures with historical, architectural, or engineering significance in which NPS has or plans to acquire any legal interest.  Included are structures that individually meet the criteria of the National Register or are contributing elements of sites and districts that meet the National Register criteria.  Also included are other structures – moved, reconstructed, and commemorative structures, and structures achieving significance within the last 50 years – that are managed as cultural resources because of decisions reached through the planning process.  The LCS assists park managers in planning, programming, and recording decisions of appropriate treatment.  In addition, the park has identified 392 archaeological sites, 1,100 ethnographic sites, 31 cultural landscapes and 16 historic districts.

3.9
SOCIOECONOMICS
3.9.1 Overview

Olympic National Park includes Clallam, Jefferson, Grays Harbor and Mason counties.  The population of the four counties is 207,000 (U.S. Census Bureau, 2001). Within these counties are several small cities, towns, villages, and wayside attractions located along Highway 101, which encircles ONP.  The service industries located in these areas are closely connected with the park.  Port Angeles has timber industry-related businesses, services for the fishing industries and ocean transport industries.  Sequim has agricultural industries and is a recognized, retirement community.  Other cities and towns include Aberdeen, Hoquiam, Port Townsend, and Hoodsport; all with businesses geared toward utilization of the ocean or Puget Sound.  The primary industry outside the park, traditionally, has been logging and timber harvest activities.  The Forks area was a major timber industry center for many years, however activities in this industry have drastically decreased over the past decade.  Tourism and its associated recreational activities are now becoming increasingly important as sources of revenues for all these locations.  Tourism presently accounts for between 7 and 10 percent of jobs in the ONP region and 3 to 5 percent of overall output.  In 1998, hotel sales in the region were $94 million, and supported 2,282 jobs. 

3.9.2
Economics

Using the Money Generation Model (MGM), 2001 developed by Michigan State University, it is possible to derive a rough estimate of the economic benefits to the local community due to park use.  The model uses as inputs the number of annual recreation visits broken down into local, non-local day use, and overnight visits, including stays at motels and campgrounds, to generate estimates of economic effects on the local community due to the park.  The following inputs were used to calculate the economic benefits of the park:

· 798,000 local visits from the four surrounding counties

· 1,361,000 non-local day users

· 336,000 visitors who stayed in the park in campgrounds, lodges, or backcountry campsites

· 692,000 visitors who stayed overnight in motels

· 141,000 visitors who stayed overnight in campgrounds outside the park

The model uses a nationwide average of party size and length of stay in motels and campgrounds for National Park visitors, as well as average spending per party at a rural National Park, to convert the visitation information to estimates of economic benefits.  Using the above figures, it is estimated that tourism spending in the four counties surrounding ONP were estimated to be $421.4 million U.S. dollars, supporting 8,670 jobs and $32.3 million U.S. dollars in tax revenue.  One in five visitors have been staying in area motels, or approximately 21 percent, while another 4 percent stay in private or public campgrounds outside the park.  This equates to approximately 250,000 room nights in area motels and about 80,000 campsite nights outside the park.

Visitors to Olympic National Park specifically spent a total of approximately $90 million in the local area.  This figure breaks down into $27 million on motel/hotel rooms, $21 million on restaurant meals, and $10 million on souvenirs.  Groups staying outside the park were responsible for about 50 percent of the total expenditure figure, or $49 million dollars.

3.9.3 Minority Populations

The average income per capita within these four counties in 1999 was $22,457 (Bureau of Economic Analysis, 2001).  At that time, 27,532 of 207,000 individuals, or approximately 13.3 percent, were reported to be living in poverty in the counties surrounding ONP.  The counties also reported average (combined) annual unemployment rates of 7.65 percent with highs of 11.6 percent during the months of January and February.  Unemployment rates are typically at their lowest during the months of August and September, when the four-county average drops to 6.59 percent.  Still, these rates are higher than the national average of 5.7 percent reported by the U.S. Bureau of Labor Statistics for March 2002.

Reservations for eight tribes and nations are located on the Olympic Peninsula.  Historically, the U.S. government has designated tribal reservations as populations of low income or minority groups.  However, several of these tribes and nations have their own significant industries and sources of revenues.

3.10
HUMAN HEALTH AND SAFETY
3.10.1 Overview

Olympic National Park has a comprehensive fire management program dedicated to ensuring the safety of the public and Park employees.  Numerous safety measures are followed to maintain the highest safety standards possible for park employees, visitors and residents, and also for the nearby population living outside park boundaries.

Fire management fieldwork involves arduous work in difficult terrain, sometimes under adverse weather conditions.  For personnel, the hazards of emergency fire suppression and wildland fire use include falling limbs and trees, smoke inhalation, burns, heat stress, use of sharp tools, power tools, risks involved with helicopter flights in mountainous terrain, and cross-country travel across rugged terrain.  

For visitors, residents and neighbors, the hazards of fire include the effects of smoke and the risk of fire burning across trails or boundaries.  Hazard fuel reduction and prescribed fire are both activities that are pre-planned to minimize risks to human health and safety.

See Appendix G: Map 12: "Roads, Trails, Campsites, and Developed Areas" for a map of campsites, trails and administrative facilities in the park where human use is concentrated.  

Appendix G: Map 13a-c: These maps depict private lands within the boundaries of Olympic National Park, and structures outside the park, close to the boundary.

3.10.2 Precautions

Safety precautions for all fire management actions include:

· Safety guidelines: All fire management activities must comply with safety guidelines, described in the Fireline Handbook (National Wildlife Coordinating Group Handbook 3, January 1998).  These guidelines include, but are not limited to: use of personal protective equipment; standard fire orders, situations that shout watch out; common denominators of large fires; etc.

· Job hazard analyses: These are prepared to identify hazards and mitigation related to individual fire positions and fire activities.  

· Qualification standards: All personnel assigned to fires must meet NPS and interagency wildland fire qualification standards.
· Site specific plans: Wildland Fire Situation Analyses, Prescribed Burn Plans, Hazard Fuel Reduction Project Plans, Incident Action Plans, and Wildland Fire Implementation Plans are used to evaluate hazards related to specific incidents, and to identify appropriate precautions to mitigate the hazards.  This includes identifying hazards to private landowners within or adjacent to the park, and precautions to mitigate those hazards.
· Washington State Smoke Management Plan: All prescribed burning and debris disposal would comply with regulations contained in the Washington State Department of Natural Resources Smoke Management Plan.  Small burn piles would be between 4 feet by 4 feet (4’x 4’) and 10 feet by 10 feet (10’ x 10’) in size, and would contain less than 100 tons (109,718 kilograms) of natural vegetation.  (This meets the definition of small fires under the smoke management plan.)  For prescribed fires or debris burns that would consume 100 tons or more of material, the park would apply to Washington State or the Olympic Air Pollution Control Authority for smoke management approval.  Burns would be timed to minimize smoke impacts on air quality and visibility utilizing favorable conditions of atmospheric stability, mixing height and transport winds. No piles would be ignited during smoke management burn bans.
· Daily evaluation of fire danger levels: The Fire Management Office disseminates information to park employees through the Morning Report and Situation Reports.
· On-going public education: Information about fire prevention is incorporated into visitor contacts, interpretive talks and campfire programs.
· Campfire restrictions: During periods of high fire danger the Superintendent may restrict campfires to reduce the chance of escaped or unwanted fires: information about current fire restrictions is made available to the public through press releases; notices provided at ranger stations, visitor centers and trailheads; and visitor contacts.

· Interagency coordination: Coordination with neighboring agencies (such as Olympic National Forest, Washington State Department of Natural Resources, and local fire districts) has been in progress for years, and includes joint training (such as basic fire training and interagency helicopter crew member training); interagency communication centers (such as the Puget Sound Interagency Communication Center); exchange of resources on fires, and collaborative planning (as in annual preseason meetings).  This coordination and use of the “closest forces concept” facilitates rapid and organized response to fire incidents. 

· Area closures: If wildland fires or wildland fire use pose an imminent threat to human health or safety, the park Superintendent will close all or a portion of the park, including trails and roads.  Visitors obtaining permits for backcountry use will be notified of the exact location of fire activity by park personnel.  Also, nearby residents adjacent to the park or within the park would be notified if any fire poses a possible threat to those residences.  A fire would be considered a threat if it had the potential to drop burning embers onto structures, overrun residences, or cut off escape routes.  Human safety has the highest priority, and residents would be notified by the most expedient means feasible (usually by phone or in person).
3.11
VISITOR EXPERIENCE
3.11.1 Overview

Olympic National Park is considered the primary travel destination on the Peninsula, and received over 3.3 million recreational visits in the year 2000 alone.  ONP is also said (Statement of Management, 1996) to have one of the highest overnight use rates of all parks in the country.  

Visitors come to the park each year to enjoy the natural resources and social interactions, and to participate in recreational and educational opportunities.  Primary recreational opportunities in the park include hiking, backpacking, stock packing, sightseeing (by car and on foot), boating, fishing, snow recreational activities (downhill skiing, cross-country skiing, snow shoe excursions, and general snow play), and wildlife viewing.  Relatively few visitors utilize aircraft to receive an overview of the park from the air.  

The Olympic National Park is open for year-round public use.  A full range of visitor activities including fishing, wildlife viewing, camping, and ranger-led beach, tidepool, or forest walks are available.  Evening programs are available during weekends in the summer season.  There are several campgrounds (the largest in the park is a 177-site campground), nature trails, visitor contact stations, guided walks, campfire programs and ranger services provided within the park to enhance the visitor experience. There are many trails that lead to the beach from Highway 101, and several hundred miles of hiking trails within the interior portion of the park.

3.11.2 Visitor Surveys

During the summer of 2000, the Cooperative Park Studies Unit for the National Park Service at the University of Idaho conducted visitor surveys to determine the type of usage of the park.  As this was a survey conducted during the month of July, this may not represent the full visitor use spectrum, but it does provide insight into the visitor use patterns during the middle of the park’s fire season, when fires typically could occur. 

According to the survey, 43 percent of the visitor groups consisted of two persons; 14 percent were made up of three persons; another 20 percent were made up of four persons; and single persons made up 3 percent of the visitors.  Group sizes consisting of five to 11 persons averaged approximately 5 percent each.  

The average length of a recreational visit is less in the off season (October-April) than during the summer months.  In the summer, the average stay duration increases.  This is the time of year when campgrounds are open and more extensive overnight lodging is available.  Day use visitors in the summer also tend to stay longer due to comfortable mountain temperatures, extended daylight hours and less rain.  In 2000, 43,990 people ventured into the park wilderness by foot and/or utilizing pack stock for overnight trips.  These trips averaged from 2 nights to two weeks in length during the months of June through October.

3.11.3 Administrative Sites

Administrative sites in the park include: the Headquarters complex, 16 front-country ranger stations (each a complex of buildings), 21 front-country campgrounds, 35 picnic sites, 3 visitor centers, 6 concession facilities (4 with overnight lodging), 6 backcountry patrol cabins, several ranger tent platforms, 28 three-sided shelters, and numerous pit-toilets. Other park structures include historic buildings, housing units, utility systems, trailhead facilities, and radio repeaters.  Over 1,200 campsites are scattered throughout the backcountry of the park.

The parkwide road system includes 69 miles (110 km) of paved roads and 99 miles (158 km) of graded roads.  The parkwide road system also has 27 bridges, ranging in length from 32 to 235 feet (9.8 – 71.6 m).  Most bridges are concrete, with only a handful of the log and timber stringer-type still in service.  The trail system includes 611 miles (978 km) of trail and 32 bridges ranging in length from 40 to 120 feet (12-37 m), with hundreds of smaller spans and footlogs.  There are approximately 12 miles (19 km) of wood-decked puncheon or boardwalk in the park.

CHAPTER 4 – Environmental Consequences

All impacts discussed in this section are those impacts that are possible after all mitigation measures and minimum impact techniques have been implemented.

METHODOLOGY FOR ASSESSING EFFECTS

Intensity For the purposes of this analysis, intensity or severity of the impact is defined as follows:

Negligible – Impact to the resource is barely perceptible or not measurable, and confined to a small area.

Minor – Impact to the resource or discipline is perceptible or measurable, but it is localized.

Moderate – Impact is clearly detectable and could have appreciable effect on the resource.

Major – Impact would have a substantial, highly noticeable influence on the resource or discipline.

Duration For the purposes of this analysis, duration of the impacts is defined as follows:

Short-term – Impacts that would be less than 5 years in duration.

Long-term – Impacts that would be more than 5 years in duration.

Temporary - Impacts that would range from several days, such as for smoke duration, to several weeks, such as the closure of trails.

Fire Size For the purposes of this analysis, fire size is defined as follows:

Very small – 0 to 0.25 acres (0 to 0.1 hectares)

Small – 0.26 to 0.9 acres (0.1 to 0.4 hectares)

Moderate – 1.0 acres to 99 acres (0.4 to 40 hectares)

Large – 100 to 999 acres  (40 to 404 hectares)

Very large – 1,000 acres (405 hectares) or greater.
4.1
AIR QUALITY
4.1.1 Overview

Smoke from wildfires and prescribed burning is a complex mixture of carbon, tars, liquids, and gases.  The major pollutants are particulates, volatile organic compounds (VOCs), and carbon monoxide (CO).  Nitrogen oxides (NOx) is also produced, but in a relatively small quantity when compared to other pollutants.  Particulates can remain suspended in the atmosphere for a few days to several months, and can reduce visibility as well as contribute to respiratory problems.  Very small particulates can travel great distances and add to regional haze problems.  Regional haze can also result from multiple burn days and/or multiple owners burning within an airshed over too short a period of time to allow for dispersion.  

In order to quantify the smoke emissions that are predicted to result from each of the alternatives considered in the Fire Management Plan, the First Order Fire Effects Model 5.0 (FOFEM) was utilized.  FOFEM is a computer-based planning tool that is used to provide quantitative predictions for planning prescribed fire, for impact assessment, and for long-range planning and policy development. FOFEM is designed to provide quantitative fire effects information for tree mortality, fuel consumption, mineral soil exposure, and smoke. FOFEM generated emission factors for particulate matter less than 2.5-, and less than 10-micrometers (PM2.5, PM10), VOCs (as CH4), CO, and Carbon Dioxide (CO2).  NOx was calculated using the Environmental Protection Agency (EPA) AP-42 standard that states NOx emissions are approximately 35 times less than those of CO emissions for wildland fires. 

The vegetation zones defined within Olympic National Park were correlated with the National Vegetation Classification System (NVCS) cover types within FOFEM.  All defaults within FOFEM were used with the exception of Douglas-Fir and Subalpine Fir that had foliar and branchwood loading values derived from similar or associated species and cover types.  Table 4.1 describes the FOFEM-related definitions while Table 4.2 displays the projected emissions calculations expressed in tons per acre burned for naturally arranged fuels. These factors apply to suppression fires, wildland fire use fires and broadcast prescribed burns. Table 4.3 lists smoke emission factors for piled fuels.

Table 4.1: FOFEM Definitions

	FMP Description
	NVCS Description
	Comments

	Silver Fir
	Abies amabilis - Abies concolor Forest
	FOFEM defaults used under Typical conditions.

	Douglas Fir
	Pseudotsuga menziesii Giant Forest
	FOFEM defaults used under Typical conditions; Crown foliage and branchwood loadings were derived from the Pinus pondersoa – Pseudotsuga menziesii NVCS.

	Subalpine Fir
	Abies lasiocarpa Forest
	FOFEM defaults used under Typical conditions; Crown foliage and branchwood loadings were derived from Tsuga mertensiana forest 

	Mt. Hemlock
	Tsuga mertensiana Forest
	FOFEM defaults used under Typical conditions.

	W. Hemlock
	Tsuga heterophylla Forest
	FOFEM defaults used under Typical conditions.

	Sitka Spruce
	Picea sitchensis Forest
	FOFEM defaults used under Typical conditions.


Table 4.2: Smoke Emission Factors for Naturally Arranged Fuels By Vegetation Zone

	Vegetation
	Emission Factors (tons/acre) for 0% and 100 % Crown Consumption

	
	PM10
	PM2.5
	CH4
	CO
	NOx
	CO2

	
	0% 
	100%
	0% 
	100%
	0% 
	100%
	0% 
	100%
	0% 
	100%
	0% 
	100%

	Silver Fir
	1.53
	1.56
	1.30
	1.32
	0.78
	0.79
	17.16
	17.21
	0.49
	0.49
	77.14
	91.36

	Douglas-Fir
	1.53
	1.55
	1.30
	1.32
	0.78
	0.79
	17.16
	17.21
	0.49
	0.49
	77.14
	90.47

	Subalpine Fir
	0.83
	0.86
	0.71
	0.73
	0.43
	0.43
	9.35
	9.40
	0.27
	0.27
	41.33
	55.56

	Mt. Hemlock
	1.53
	1.56
	1.30
	1.32
	0.78
	0.79
	17.16
	17.21
	0.49
	0.49
	77.14
	91.36

	W. Hemlock
	1.53
	1.56
	1.30
	1.32
	0.78
	0.79
	17.16
	17.21
	0.49
	0.49
	77.14
	91.36

	Sitka Spruce
	1.53
	1.56
	1.30
	1.32
	0.78
	0.79
	17.16
	17.21
	0.49
	0.49
	77.14
	91.36


Table 4.3: Smoke Emission Factors for Hand-Piled Fuels

	
	Average Annual Emissions (tons/acre)* 



	
	PM10
	PM2.5
	CH4
	CO
	NOx
	CO2

	Flaming
	0.022
	0.018
	0.006
	0.045
	0.001
	12.331

	Smoldering
	1.700
	1.441
	0.876
	19.199
	0.548
	78.147

	Total
	1.722
	1.459
	0.881
	19.244
	0.550
	90.478


* Fuel calculations assume: Douglas-fir/Western Hemlock fuels; default fuel loadings, with preburn load 129.35 tons/ac and consumed load 70.85 tons/ac; fall moisture conditions.

There is large variability in the number of acres that may burn annually as suppression fires or wildland fire use actions due to the long fire return intervals and variable weather patterns in the park. Fire occurrence in the Olympics is irregular and episodic rather than cyclic.  See Section 3.5.2 for additional description of the fire regime. 

Under all alternatives the annual fire suppression acres (in all vegetation zones combined) is expected to be between 0 and 1,100 acres (465 ha).  For historical perspective, in the past 25 years, there have been two suppression fires slightly over 1,000 acres (405 ha) in the park, and the area burned has averaged 146 acres (59 ha) per year.  

Under Alternatives 2 and 3, the annual acres of wildland fire use would range from 0 to 1,100 acres (526 ha).  During years when wet weather conditions prevail, the number of wildland fire use acres would be negligible.  In the past 25 years there were 7 years when no lightning fires were detected in the park. On years of peak fire activity, the acreage would be limited to 1,300 acres (526 ha). 

Under Alternative 2, a maximum of 125 acres would be treated with broadcast prescribed fire over 5 years, with no more than 65 acres in any one year. In addition, debris burning will include up to 75 acres over the five year period of this plan.

Under Alternative 1, there would be a maximum of 20 acres treated with hazard fuel reduction and prescribed fire pile burning.  Under Alternatives 2 and 3, there would be a maximum of 200 acres treated with hazard fuel reduction and prescribed fire pile burning (including ONP and inholder structures within ONP). 

Table 4.4: Maximum Smoke Emissions

	
	Maximum Annual Emissions (tons) 

Assuming 100 % Crown Consumption, Western Hemlock Vegetation, and Maximum Acreages (Peak Year) 

	
	PM10
	PM2.5
	CH4
	CO
	NOx
	CO2

	Fire Suppression

(Alt. 1,2 & 3)
	1,794
	1,518
	909
	19,780
	564
	105,064

	Wildland Fire Use 

(Alt. 2 & 3)
	2,028
	1,716
	1,027
	22,373
	637
	118,768

	Broadcast Prescribed Fire (Alt. 2)
	101
	86
	51
	1,119
	32
	5,938

	Pile Burning

     Alt.1 

     Alt. 2 & 3
	34

344
	29

292
	18

176
	385

3,849
	11

110
	1,810

18,096


Smoke mitigation measures include: 

· Limiting number of acres and amount of fuel burned; 

· Timing prescribed burns to minimize smoke impacts on air quality and visibility utilizing favorable conditions of atmospheric stability, mixing height and transport winds; Specifying an acceptable range of moisture content and wind conditions for each prescribed burn; 

· Coordinating with other agencies and land owners to limit the number of burns occurring simultaneously; and 

· Promptly mopping-up prescribed burns.  

All prescribed burning and debris disposal would comply with regulations contained in the Washington State Department of Natural Resources Smoke Management Plan (which applies to silvicultural burning), and Regulation 1 of the Olympic Air Pollution Control Authority (which applies to non-silvicultural burning).  Under the Washington Clean Air Act (RCW 70.94), silvicultural burning “means burning of wood fiber on forest land consistent with the provisions of RCW 70.94.660.”  Prescribed burning of piles for hazard fuel reduction is considered silvicultural burning.  Non-silvicultural burning, such as the debris burning related to some maintenance activities is regulated by the Olympic Air Pollution Control Authority.

No piles would be ignited during smoke management burn bans.  Additionally, prescribed pile burns would not be initiated on weekends or holidays without the Superintendent’s approval.  No prescribed pile burn would be ignited in a drainage that is already affected by a fire larger than 200 acres. 

A prescribed burn plan would be prepared for each project.  These site-specific plans would include all of the required elements listed in Reference Manual – 18 Wildland Fire Management.

4.1.2
Alternative 1 (No Action)

Fire Suppression Under the current program of fire suppression, short-term air quality impacts would continue to occur from fire management activities.  Normally, smoke impacts to the park, surrounding communities and the Puget Sound areas would be minimized, as most fires would be kept relatively small in size (less than 1 acre/ 0.4 ha in size) and would have mitigation fire suppression actions taken.  Some fires that escape initial attack or that must be placed in confinement or under a containment strategy due to difficult terrain, firefighter safety concerns, or lack of resources, would gain size in acreage and consequently could increase quantities of air pollution released into the air.  Air pollution increases would normally last only a few days, or until the fire is contained and mop-up begins.  

Smoke from suppression fires could also reduce visibility in the park.  The extent of impact to visibility would depend on the fire size, duration and location.  Most small fires would produce some visible smoke in the sub-drainage in which the fire was located, but would have minimum impact on air quality or overall visibility.  Larger fires would impact views for a larger area downwind, creating haze that obscured or partially obscured some views.  Inversions, which often form in valleys at night, have the effect of trapping smoke until daytime warming improves air circulation.  For this reason, the impact to visibility would usually be greatest in the early morning and early evening.  

Crown fires typically produce higher emissions than surface fires.  A study of the 1,000+-acre Hoh Fire (1978) looked at the percent of area that burned as a crown fire.  Over half of the subalpine portion of the fire burned as a crown fire, while less than 10 percent of the montane area crowned out. (Agee and Huff, 1980)

Potential human health and environmental impacts related to smoke generated by fire use in Alternative 1 are described in Section 3.1.6.

Wildland Fire Use Under this alternative, no wildland fire use is involved, therefore, there are no impacts to air quality from this management strategy.

Manual/ Mechanical Treatment There are potential air quality impacts from fume emissions and nuisance particulates (dust) from mechanical equipment, however, under Alternative 1, manual/mechanical treatment would be used on a very limited basis.

Prescribed Fire and Debris Disposal The use of pile burning around administrative sites and housing areas during hazard fuels reduction projects would have short-term effects on air quality.  Anticipated duration would be limited to one day, while the piles are burned.  Some residual smoke may remain for a day or two from heavier fuels that are still smoldering.  Mopping up all unconsumed materials after the second day would mitigate this smoke. Potential human health and environmental impacts related to smoke generated by fire use in Alternative 1 are described in Section 3.1.6. 
Because the hazard fuels reduction program is small (limited to 20 acres per year) under this alternative, there is a higher risk of fires near structures escaping initial attack and producing larger amounts of smoke. 

	Strategy: Alternative 1 (Air Quality)
	Intensity/ Duration
	Significance

	Fire Suppression
	Early morning and evening haze greatest; smoke could last for days with inversion conditions.
	Continues short-term effects on visibility, haze, and potential health effects. Effects may be measurable in localized areas.

	Wildland Fire Use
	No wildland fire use.
	No impacts.

	Manual/ Mechanical Treatment
	Very limited use – 20 acres/year.
	Fume emissions and dust from mechanical equipment tied to length of use and amount of acreage. Effects negligible.

	Prescribed Fire/Debris Disposal
	Pile burning – one day, residual – one to two days per site.
	Short-term effects on visibility, haze, and potential health effects. Effects may be measurable in localized areas.

	Cumulative Effects
	Pollutant sources from outside park are additive, including fires on Forest Service and State lands.
	No change in air quality measurements (from current conditions) that could be attributed to the park’s fire activity is expected.


4.1.3
Alternative 2 (Proposed Action)

Fire Suppression Similar to Alternative 1, short-term impacts on air quality would be expected. 

Wildland Fire Use Based on past experience with lightning fires, it is expected that most fires would self extinguish before obtaining more than five acres (2 ha) in size.  Overall impacts of these fires would result in a column of smoke over the fire, with a light haze spreading over the park, dependent upon wind direction. The acres burned under wildland fire use may equal or exceed the acres burned as suppression fires.  This would increase emissions proportionally.  If fires do become large, smoke impacts will be similar to those identified under Fire Suppression. 

Multiple ignitions and larger wildland fires may reduce the visibility in some viewsheds until prevailing winds move smoke from the area. 

Manual/ Mechanical Treatment The use of manual/ mechanical treatment would help limit fuel build-up near structures and reduce the risk of escaped fires and the smoke from these fires.  However, similar to Alternative 1, there are potential air quality impacts from fume emissions and nuisance particulates (dust) from mechanical equipment.  Under this alternative, the program would be expanded to 200 acres per year (including ONP and inholder structures within ONP).

Prescribed Fire and Debris Disposal The use of pile burning around administrative sites and housing areas would have impacts similar to those found under Alternative 1, however, under this alternative the program would be expanded to 200 acres per year (including above listed manual/ mechanical treatment).

This alternative also includes broadcast prescribed fire treatment on up to 125 acres over a five year period.  Emissions factors would correspond with zero percent crown consumption.

Smoke management concerns would be further addressed by coordinating with neighboring agencies and taking into consideration other fires that are occurring simultaneously in the park, on the Peninsula and in Western Washington. 
	Strategy: Alternative 2 (Air Quality)
	Intensity/ Duration
	Significance

	Fire Suppression
	Same as Alternative 1. 
	Continues short-term effects on visibility, haze, and potential health effects. Effects may be measurable in localized areas.

	Wildland Fire Use
	Most ignitions do not exceed 1 acre.  Total acreage could equal or exceed suppression acres.
	Effects similar to fire suppression but within the natural range of variability. Effects may be measurable in localized areas.

	Manual/ Mechanical Treatment
	Hazard fuel program expanded to 200 acres/ year (including ONP and inholder structures within ONP).
	Fume emissions and dust from mechanical equipment tied to length of use and amount of acreage. Negligible effects expected.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/ pile burning expanded to 200 acres/ year (as listed above in manual/mechanical treatment).  Broadcast burns no more than 65 acres/year.
	Very short-term effects on visibility, haze, and potential health effects. Effects may be measurable in localized areas.

	Cumulative Effects
	Pollutant sources from outside park are additive, including fires on Forest Service and State lands.
	Minor to moderate changes in air quality measurements (from current conditions) that could be attributed to park’s fire activity would be expected.


4.1.4
Alternative 3

Fire Suppression Impacts to air quality under Alternative 3 will be similar to those found under Alternative 2.

Wildland Fire Use Impacts to air quality under Alternative 3 will be similar to those found under Alternative 2.

Manual/ Mechanical Treatment Impacts to air quality under Alternative 3 will be similar to those found under Alternative 2.

Prescribed Fire and Debris Disposal The use of pile burning around administrative sites and housing areas would have impacts similar to those found under Alternative 1.  However, impacts to air quality are considered slightly less because broadcast prescribed fire would not be used under this Alternative.

	Strategy: Alternative 3 (Air Quality)
	Intensity/ Duration
	Significance

	Fire Suppression
	Same as Alternative 2. 
	Continues short-term effects on visibility, haze, and potential health effects. Effects may be measurable in localized areas.

	Wildland Fire Use
	Same as Alternative 2
	Effects similar to fire suppression but within the natural range of variability. Effects may be measurable in localized areas.

	Manual/ Mechanical Treatment
	Same as Alternative 2
	Fume emissions and dust from mechanical equipment tied to length of use and amount of acreage. Negligible effects expected.

	Prescribed Fire/Debris Disposal
	Same as Alternative 1, without broadcast burns.
	Very short-term effects on visibility, haze, and potential health effects. Effects may be measurable in localized areas, but to a lesser extent with no broadcast burns.

	Cumulative Effects
	Pollutant sources from outside park are additive, including fires on Forest Service and State lands.
	Minor to moderate changes in air quality measurements (from current conditions) that could be attributed to park’s fire activity would be expected.


4.1.5 Conclusions (Air Quality)

The Fire Management Plan would comply with Federal and State regulations governing air pollution and smoke management and all applicable NPS policies and guidelines related to wildland fire management and ecosystem health.  Implementation of any of the Alternatives would not significantly impact air resources because all effects are short-term or produce only minor amounts of pollutants, and because mitigation features designed into the plan help limit the amount of smoke that could reach sensitive receptors.  Implementation of Alternatives 2 and 3 would not impair overall air quality resources or values that are (1) necessary to fulfill specific purposes identified in the enabling legislation of the park; (2) key to the natural or cultural integrity of the park or opportunities for enjoyment of the park; and (3) identified as a goal in the park’s planning documents because wildland fire would be re-established within park boundaries. 

4.2
WATER RESOURCES
4.2.1 Overview

Water resource impacts were qualitatively assessed using presence/absence, literature reviews, and mitigation measures.  Water quality can be affected both by fires and by fire management activities.  

Small fires and fires of low intensity would be expected to have very little effect on water quality.  Fires that become large (because they escape initial attack or because they are managed as wildland fire use actions), could have moderate and short-term effects on water quality in a sub-drainage or drainage due to increased ash and woody debris deposited into waterways.  This type of deposition could increase turbidity downstream from the fire.  Loss of vegetation could lead to increased erosion and sediment loading in surface water resources in the park.  During the rainy seasons following a large fire, there would also be potential for mudslides that deposit larger amounts of sediment into waterways.  These effects are considered normal and natural in wildland fire use regimes, but could result in increased water temperatures, chemical toxicity from smoke, and changes in pH.  The effects of fire on water resources may be direct and immediate or indirect and sustained over a long period of time.  Impacts will vary by alternative and zone.  Indirect effects include changes in soil properties, increased water yield, decreased water quality, changes in recruitment of wood, mass wasting, changes in stream channel morphology (common for up to 4 years), and changes in macroinvertebrate densities and species diversity.

On a case-by-case basis, mitigation methods may be implemented to limit sedimentation into waterways, particularly if the fire occurs shortly before salmon spawning season, or if a wet weather system is due shortly.  Resource advisors would be consulted as to the necessity for mitigation methods to lessen the impact on water quality.

4.2.2 Alternative 1 (No Action)

Fire Suppression The need for fire line construction may result in soil erosion, increased sedimentation, and alteration of spatial drainage patterns.  The risk of this impact is greater along steep-sloped banks that are adjacent to streams.  Sediment loading can alter the hydrologic regime of surface waters and could adversely impact aquatic habitats and wildlife.  Impacts are reduced by using Minimum Impact Tactics (Appendix D-1) to minimize or modify handline construction and rehabilitate handlines once the fire is out. 

Minimum Impact Techniques are also used to avoid stream contamination from retardant, foam and fuel.  In spite of precautions, there exists the possibility of an accidental spill of these substances.  Retardants contain ammonia and phosphate or sulfate ions, which can change the chemistry of a body of water, thus making it lethal to fish and other aquatic organisms.  Foams contain detergents that can interfere with the ability of fish gills to absorb oxygen.  The degree of impact would depend on the volume of retardant/foam dropped into the water body, the size of the water body, and the volume of flow in the stream or river.  For spills of regulated waste or hazardous material, the park has a spill response program that would help contain spills and clean up sites. 

Wildland Fire Use Under this alternative, no wildland fire use is involved, therefore, there are no impacts to water quality from this management strategy.

Manual/Mechanical Treatment Riparian vegetation links terrestrial and aquatic ecosystems, influences channel processes, contributes organic debris to streams, stabilizes streambanks, and modifies water temperatures.  Potential impacts from manual/mechanical treatment would include a change in water temperature from the removal of shade trees or vegetation in close proximity to streams, and bank erosion and sediment loading in surface waters.  Loss of vegetation may also reduce nutrient inputs to streams.  These effects would be minimized through site-specific hazard fuel reduction plans prepared with the help of an interdisciplinary team. These site-specific plans would be tailored to protect sensitive features (such as stream banks) found on some sites.  Additionally, minimum impact tactics include establishment of a minimum no-touch riparian buffer in fish-bearing streams.  

Water resources could possibly be affected by fuel leaks from large mechanical equipment or chainsaws used during this management strategy.  For small spills, the park has a spill response program that would help contain spills and clean up sites.  All large equipment will be kept on roadways.

Prescribed Fire and Debris Disposal Under this alternative, the anticipated use of prescribed fire is limited to pile burning.  Because of the controlled nature of these burns and the small acreage involved, limited to no impacts are expected on water resources.

	Strategy: Alternative 1 (Water Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Fire line construction results in erosion and sediment loads and changes water temperatures. Retardant and foams could increase chemical concentrations, alter pH.
	Localized and short-term increases from small or low-intensity fires. Large fires could produce moderate and short-term increases in sub-basins.

	Wildland Fire Use
	No wildland fire use.
	No impacts.

	Manual/ Mechanical Treatment
	Very limited use – 20 acres/year.
	Water temperature increases tied to removal of vegetation. Negligible effects expected.

	Prescribed Fire/Debris Disposal
	Pile burning is limited and controlled.
	No impacts are expected.

	Cumulative Effects
	Pollutant sources from outside park are additive, including fires on Forest Service and State lands.
	Large fires in the upper watersheds (within the park) could produce short-term increases in downstream sediment loads.  Total loads would be dependent upon the number and size of fires allowed to burn in downstream areas, but would be expected to be within the natural range of variability.  


4.2.3  Alternative 2 (Proposed Action)

Fire Suppression Impacts to water resources under Alternative 2 will be similar to those found under Alternative 1.

Wildland Fire Use Fire could have a short-term effect on the hydrologic complex feeding drainage areas in the park, similar to the effects of suppression fires.  With a reduction of vegetation and, subsequently, evapo-transpiration, annual water flows through drainages could increase.  Unless the entire drainage area was burned, this effect would be indistinguishable from the annual hydrologic variation due to climate variability.  Wildland fire use near wetlands would result in similar hydrologic impacts.

Manual/Mechanical Treatment Impacts to water resources under Alternative 2 will be the same as those found under Alternative 1, however, under this alternative, the program would be expanded to 200 acres per year (including ONP and inholder structures within ONP).

Prescribed Fire and Debris Disposal Impacts to water resources under Alternative 2 will be the same as those found under Alternative 1.  However, under this alternative, the hazard fuel reduction program would be expanded to 200 acres per year (as indicated above in manual/mechanical treatment), and small scale broadcast prescribed burns (each less than 65 acres) would be used to conduct fire effects research and to maintain cultural scenes.  Because of the controlled nature of these burns and the small acreage involved, limited to no impacts are expected on water resources.

	Strategy: Alternative 2 (Water Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Same as Alternative 1. 
	Localized and short-term increases from small or low-intensity fires. Large fires could produce moderate and short-term increases in sub-basins.

	Wildland Fire Use
	Small fires (usually less than 1 acre); infrequent moderate and large fires.
	Effects similar to fire suppression but within the natural range of variability. Effects may be measurable in localized areas (minor), or clearly detectable (moderate) in sub-basins.



	Manual/ Mechanical Treatment
	Hazard fuel program expanded to 200 acres/ year (including ONP and inholder structures within ONP). 
	Water temperature increases tied to removal of vegetation. Negligible effects expected.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/pile burning expanded to 200 acres/ year (as indicated above).  Broadcast burns no more than 65 acres/year.  
	Minor effects for broadcast burns are expected. No impacts are expected for pile burns.

	Cumulative Effects
	Pollutant sources from outside park are additive, including fires on Forest Service and State lands.
	Large fires in the upper watersheds (within the park) could produce short-term increases in downstream sediment loads.  Total loads would be dependent upon the number and size of fires allowed to burn in downstream areas, but would be expected to be within the natural range of variability.  


4.2.4
Alternative 3

Fire Suppression Impacts to water resources under Alternative 3 will be similar to those found under Alternatives 1 and 2.

Wildland Fire Use Impacts to water resources under Alternative 3 will be similar to those found under Alternative 2.

Manual/Mechanical Treatment Impacts to water resources under Alternative 3 will be similar to those found under Alternative 1, however, under this alternative, the program would be expanded to 200 acres per year (including ONP and inholder structures within ONP).

Prescribed Fire and Debris Disposal Impacts to water resources under Alternative 3 will be slightly less than those found under Alternative 2, because this alternative does not include broadcast prescribed fire.  

	Strategy: Alternative 3 (Water Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Same as Alternative 1. 
	Localized and short-term increases from small or low-intensity fires. Large fires could produce moderate and short-term increases in sub-basins.

	Wildland Fire Use
	Small fires (usually less than 1 acre); infrequent moderate and large fires.
	Effects similar to fire suppression but within the range of variability. Effects may be measurable in localized areas (minor), or clearly detectable (moderate) in sub-basins.



	Manual/ Mechanical Treatment
	Hazard fuel program expanded to 200 acres/ year (including ONP and inholder structures within ONP). 
	Water temperature increases tied to removal of vegetation. Negligible effects expected.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/pile burning expanded to 200 acres/ year (as listed above).  No broadcast burns.
	No impacts are expected for pile burns.

	Cumulative Effects
	Pollutant sources from outside park are additive, including fires on Forest Service and State lands.
	Large fires in the upper watersheds (within the park) could produce short-term increases in downstream sediment loads.  Total loads would be dependent upon the number and size of fires allowed to burn in downstream areas, but would be expected to be within the natural range of variability.  


4.2.5
Conclusions (Water Resources)

The implementation of any of the alternatives would not significantly impact water resources because all effects are short-term or produce minor amounts of sediment, and because mitigation features designed into the plan help limit the amount of sediment that could reach a water body.  Effects would be indistinguishable from the annual hydrologic variation due to climate variability and natural processes.  Implementation of these strategies would not impair water resources or values within the park because fire suppression activities limit large fires under Alternative 1, and re-establish wildland fire regimes under Alternatives 2 and 3.  Very large fires could impair long-term park values until water environments stabilize and total sediment loads are reduced.  

4.2.6 Floodplains

Executive Order 11988 directs that, to the extent possible, the long and short-term adverse impacts associated with the occupancy and modification of floodplains be avoided wherever there is a practicable alternative.

Fire Suppression None of the three alternatives considered in this assessment involve the occupancy or modification of floodplains.  No work is proposed that would be located in a floodplain except for the suppression of human-caused fires and those lightning fires that do not meet decision criteria.  

Experience in the park indicates that fires would not readily spread in floodplain vegetation because of higher fuel moisture content.  There may be a very small potential for short-term loss of floodplain habitat due to fires that escape control when drought conditions have reduced moisture content.  It is anticipated that total acreage burned would be negligible.  Any disturbance of floodplain attributes from fire suppression would also be negligible.

Wildland Fire Use, Manual/Mechanical Treatment, and Prescribed Fire and Debris Disposal These management strategies would not be used in the floodplains areas, and therefore would not impact floodplain resources.

4.2.7 Lakes and Wetlands

Fire Suppression The majority of the areas that constitute wetlands in Olympic National Park are too wet to carry a continuous fire front that could create damage to wetland plant species.  During drought conditions, the wetland grass/shrub overstory could dry to the point of carrying a wildland fire.  During these conditions with all three alternatives, the park would likely be in a fire suppression mode on fires occurring in wetlands because decision criteria likely would have been exceeded.  At this point, impacts would consist of fire line construction across the wetland.  Using indirect attack outside the wetland for fire suppression could also reduce or eliminate wetland impact.
No work is proposed that would be located in a wetland except for the fire suppression of human-caused fires, and those lightning fires that do not meet decision criteria.  There is a potential for short-term loss of wetland vegetation due to fires that escape control.  Very large fires would likely result in the greatest measurable change to wetlands over the shortest time.  Suppression would create the same effects to wetlands that are described for other land resources.  Where vegetation is completely destroyed, evapo-transpiration rates could increase, invasive species may establish, and hydrologic regimes would be affected for short-term periods.

Wildland Fire Use and Manual/Mechanical Treatment These management strategies would not be used in the lakes and wetlands areas, and therefore would not impact water resources.

Prescribed Fire and Debris Disposal Prescribed burning is being considered in Roose’s and Ahlstrom’s Prairies.  Prehistoric and historic burning by Native Americans appear to have been common practices in prairies in Washington and Oregon (Boyd, 1999).  Some of these open spaces were later settled by Euro-Americans and maintained by use of fire or grazing.  Consistent with the provisions of Section 404 of the Clean Water Act of 1972 and Executive Order 11990 (Protection of Wetlands), such burning might be replicated under Alternative 2 for cultural resource or research purposes if the park determines to maintain a cultural scene.  Further analysis will be required, however, prior to implementation of this strategy.  Use of prescribed fire in the prairies is referenced so that this tool is not precluded when plans are developed for management of these areas. Should further research specify the need for any level of prescribed burn, that prescription could not be carried out unless it were identified in an approved fire management plan.  Impacts to wet prairies would include loss of surface vegetation until the next growing season. Soil moisture in burned areas may be more readily evaporated during dry periods. Standing water may occur in the fall, winter, and spring when rainfall is heavy. The use of fire would have minor, effects to wetland vegetation because of the heavy seasonal rainfall.

	Strategy: All Alternatives (Floodplains/ Wetlands)
	Intensity/ Duration
	Significance

	Fire Suppression
	No fires expected except under drought conditions. Fire suppression activities on large and very large fires.
	Short-term increases in evapo-transpiration, the establishment of invasive species, and short-term changes in hydrologic regimes.

	Wildland Fire Use
	Alternative 1: No wildfire use.

Alternatives 2 & 3: Small fires (usually less than 1 acre); infrequent moderate and large fires.
	Alternative1: No impacts.

Alternatives 2 & 3: impacts same as suppression.



	Manual/ Mechanical Treatment
	No manual/ mechanical treatments.  
	No impacts.

	Prescribed Fire/Debris Disposal
	Limited to Roose’s and Ahlstrom’s Prairies, if implemented. Further analysis is required prior to implementation.
	Minor effects for prescribed burns are expected. 


4.3
SOIL RESOURCES
4.3.1 Overview

Soil impacts were qualitatively assessed using literature reviews.  Soil is an integral component of terrestrial ecosystems. Fire interactions with soil are significant because most fires spread by combustion of organic matter that is in contact with or part of the soil.  Fire creates physical, chemical, and biological changes that may be either desirable or detrimental in the context of long-term soil productivity. 

Fire may cause changes in organic horizons, water repellency, infiltration capacity, porosity, structure, temperature, hydrologic properties, and various erosion processes. Fire generally increases the potential for accelerating erosion through its effects on vegetation, organic matter, and the physical properties of the soil. 

Changes in soil composition are usually the result of the volatilization of elements during combustion of fuel and organic matter.  Nutrients in the soil are also lost as ash via convection or as a result of leaching through the soil.  Changes in nitrogen availability, due to volatility at low temperatures, are usually considered the most important.  Burning tends to decrease total nitrogen [availability] at a site, while increasing nitrogen available for plant growth in some cases.

All fire, whether natural or human-caused, changes the cycling of nutrients and the biotic and physical characteristics of soils.  The magnitude and longevity of these effects depend on many factors including fire regime, severity of a particular fire, vegetation and soil type, topography, season of burning, and pre- and post-fire weather conditions.  Effects may also be indirect through changes in soil biota and changes in erosion rates.

4.3.2 Alternative 1 (No Action) 

Fire Suppression Soils on steep, highly erosive or failure-prone slopes would be subject to possible erosion due to initial fire attack methods, constructed fire lines, post-fire mop-up, and associated fire suppression activities.  Such erosion would be mitigated to some extent by the immediate post-fire rehabilitation, including: filling in firelines and cup trenches; constructing water bars and similar erosion control structures; and covering firelines with organic materials.  

Where this mitigation is not or could not be performed, cutting of trees to produce an adequate fire line would weaken soil holding root systems after trees were cut and the roots died.  Overall soil effects would be moderate to minimal, depending on the severity and extent of the burn. 

Wildland Fire Use Under this alternative, no wildland fire is involved, therefore, there are no impacts to soils from this management strategy.

Manual/Mechanical Treatment Little or no soil impacts are expected from manual/ mechanical treatment.  Large equipment will not be driven off roads.  Hazard fuel reduction work using chainsaws is not expected to disturb soils.

Prescribed Fire and Debris Disposal Prescribed fire would volatilize some nutrients and release others [nutrients] into the soil, while the fertilization effects of ash would provide an important source of nutrition for vegetation in the area.  In addition to increasing nitrification of the soils and minerals and salt quantities in the soil, the ash and charcoal residue resulting from incomplete combustion would aid in soil buildup and soil enrichment by being added as organic matter to the soil profile, partially off-setting organic matter consumed by fire.  The added material works in combination with dead and dying root systems to make the soil more porous, better able to retain water, and less compact while increasing needed sites and surface areas for essential microorganisms, mycorrhiza, and roots (Vogl, 1979; Wright and Bailey, 1980).

Using hand piles to eliminate fuels while reducing smoke impacts and increasing the controllability of the fire, combine to increase the local impacts on soils due to the large amount of accumulated fuels and increased temperatures over a smaller site.  The size of these impact areas, however, are expected to be relatively small (usually in the range of 10 feet by 10 feet (3 by 3 meters)) and could be somewhat mitigated by burning the piles when the soils are saturated by fall rains.

	Strategy: Alternative 1 (Soil Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Fire line construction results in erosion and mass wasting unless rehabilitation is performed soon after.
	Localized and short-term increases from small or low-intensity fires. Large or very large fires could produce moderate and short-term increases in erosion amounts.

	Wildland Fire Use
	No wildland fire use.
	No impacts.

	Manual/ Mechanical Treatment
	Very limited use – 20 acres/year.
	No impacts expected.

	Prescribed Fire/Debris Disposal
	Pile burning adds controllability. Piles burned in fall.
	No impacts expected.

	Cumulative Effects
	Activities affecting soils outside the park are unknown at this time.
	Cumulative impacts to soils are not known.


4.3.3 Alternative 2 (Proposed Action)

Fire Suppression Impacts to soil resources under Alternative 2 will be similar to those found under Alternative 1.

Wildland Fire Use Initial impacts to areas that have had fire exclusion over the last 100 years may be slightly more intense due to fuel buildups.  This would primarily affect the east side area of the park, where fire return cycles were historically shorter than west side areas, and there may have been an increase in fuels over historic levels.  Wildland fire use actions could reduce vegetative cover in the burned areas.  On steep or failure-prone slopes, this loss of vegetation could lead to localized soil erosion.  Some areas of heavy fire concentration would affect soil chemical composition from the extreme heat that could be generated.  The reintroduction of fire to the park would reestablish natural erosion processes and soil properties, particularly in the lower and mid-elevation zones in the northeastern portion of the park where fire suppression activities have limited the role of fire.
Manual/Mechanical Treatment Impacts to soil resources under Alternative 2 will be similar to those found under Alternative 1.  Although there will be an increase in the number of acres treated to 200 acres per year (including ONP and inholder structures within ONP), soil impacts are expected to be little or none.

Prescribed Fire and Debris Disposal The nature of impacts to soil resources under Alternative 2 will be similar to those found under Alternative 1.  However, the hazard fuel program (including some pile burning) would increase to 200 acres per year (as indicated in manual/mechanical treatment), and a small broadcast prescribed fire program would be added.

Broadcast prescribed fires could require the construction of fire lines to confine them within predetermined bounds.  Avoidance of up and down slope construction, controlling burn intensities; the use of natural boundaries rather than constructed fire lines; and post-fire rehabilitation of firelines would mitigate the potential erosive effects of such fire lines.  

	Strategy: Alternative 2 (Soil Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Same as Alternative 1. 
	Same as Alternative 1.

	Wildland Fire Use
	Fire return cycle shorter on eastside – fire intensity could be lower (less change in soil structure).
	Effects similar to fire suppression but within the natural range of variability. Effects may be measurable (minor) in localized areas.

	Manual/ Mechanical Treatment
	Hazard fuel program expanded to 200 acres/ year (including ONP and inholder structures within ONP).
	Negligible effects expected. No off-road driving expected.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/ pile burning expanded to 200 acres/ year (as indicated above).  Broadcast burns no more than 65 acres/year.
	Very short-term effects from erosion; may be measurable in localized areas. Better control features through prior planning.

	Cumulative Effects
	Activities affecting soils outside the park are unknown at this time.
	Cumulative impacts to soils are not known.


4.3.4 Alternative 3

Fire Suppression Impacts to soil resources under Alternative 3 will be similar to those found under Alternatives 1 and 2.

Wildland Fire Use Impacts to soil resources under Alternative 3 will be similar to those found under Alternative 2.

Manual/Mechanical Treatment Impacts to soil resources under Alternative 3 will be similar to those found under Alternative 2.

Prescribed Fire and Debris Disposal Impacts to soil resources under Alternative 3 will be slightly less than under Alternative 2, because this alternative does not include broadcast prescribed burns.

	Strategy: Alternative 3 (Soil Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Same as Alternative 1. 
	Same as Alternative 1.

	Wildland Fire Use
	Fire return cycle shorter on eastside – fire intensity could be lower (less change in soil structure).
	Effects similar to fire suppression but within the range of variability. Effects may be measurable (minor) in localized areas.

	Manual/ Mechanical Treatment
	Hazard fuel program expanded to 200 acres/ year (including ONP and inholder structures within ONP).
	Negligible effects expected. No off-road driving expected.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/ pile burning expanded to 200 acres/ year (as indicated above).  Broadcast burns no more than 65 acres/year.
	Very short-term effects from erosion; may be measurable in localized areas. Better control features through prior planning.

	Cumulative Effects
	Activities affecting soils outside the park are unknown at this time.
	Cumulative impacts to soils are not known.


4.3.5
Conclusions (Soil Resources)

The implementation of any of the alternatives would not significantly impact soil resources because only minor or short-term increases in the amount of erosion are expected. Mitigation features designed into the plan would help limit any erosion produced after a fire event.  Implementation of Alternatives 2 and 3 would not impair soil or geologic resources or values that are necessary to fulfill specific purposes identified in the enabling legislation of the park, or are key to the natural or cultural integrity of the park because soils are generally tolerant of small or low-intensity fires and because any prescribed burning is controllable.

4.4 WILDERNESS

4.4.1 Overview

Wilderness impacts were qualitatively assessed in terms of wilderness character, which includes scenic integrity, visual wholeness, and unity of landscape.  A view with high scenic integrity is ecologically intact; it has few (if any) discordant elements in sight and contains only positive human elements.  In contrast, wilderness views that have low scenic integrity have discordant and contrasting features, or structures that do not blend with their surroundings. Qualitative assessments were also accomplished based on literature review, mitigation measures and best management practices.  All alternatives may result in transient impacts to wilderness character.  These include the use of aircraft to detect, monitor and manage fires, as well as noise and activity from firefighting staff and equipment during operations.

All fire operations in the wilderness would consider preservation of wilderness character and experiences in their implementation.  Fire activities in the wilderness would be conducted following the minimum requirement concept.  Minimum Impact Tactics for ONP (Appendix D-1) aid in reducing impacts.  Following significant fire suppression actions, burned area emergency rehabilitation plans may be implemented under the direction of the fire management officer and the recommendations of a resource advisor. 

4.4.2 Alternative 1 (No Action)

Fire Suppression For small fires (<1 acre/0.4 ha), the general visitor would not be able to distinguish the areas where firefighters had worked versus the natural appearance of the wilderness.  However, fire suppression for moderate and larger fires would include construction of fire lines, use of temporary helispots and camps, and would have a noticeable effect on wilderness values.  Some effects include felled or bucked trees, cut brush and bare soil.  These impacts would be difficult to fully mitigate during full-scale fire suppression, but would be reduced through the use of Minimum Impact Tactics.  Post-fire rehabilitation would reduce the visual and ecological impacts of large fire suppression activities, as listed in the Minimum Impact Tactics (Appendix D-1). 

The use of chainsaws, portable pumps, helicopters and fixed wing aircraft for all fire operations are often considered minimum tools on most fires to enhance firefighter safety and expedite control of unwanted fires in endangered species habitat.  However, not all fires would utilize mechanized equipment or power tools.  Many would be fought utilizing basic firefighting tools such as shovels and pulaskis, while other fires would be placed in containment or confinement strategies and would utilize natural boundaries.  

Electronic devices including, but not limited to, global positioning units for mapping and locating fires, cell phones and portable radios for communications may be used.  The park would consider operational periods, amount of flight time, endangered species habitat and sensitivity of travel routes when implementing the use of these tools.  The use of chainsaws and other fire-related equipment would be unlikely to significantly impact wilderness values.

This alternative would continue the suppression of all ignitions, as has occurred for most of the past century.  This practice would limit the natural role of fire as a wilderness process.  Continued indefinitely, the practice would gradually lead to changes in vegetative patterns. 

Wildland Fire Use Under this alternative, no wildland fire use is involved, therefore, there are no impacts to water quality from this management strategy.

Manual/ Mechanical Treatment This management strategy would be applied in a very limited manner under this alternative, and would be exclusively applied in developed areas outside of wilderness. No impact to wilderness is anticipated.  

Prescribed Fire and Debris Disposal Prescribed fire and debris disposal projects (disposing of piles resulting from manual/ manual treatment) would primarily be located in the front-country.  Little or no impact to the wilderness is anticipated.

	Strategy: Alternative 1 (Wilderness)
	Intensity/ Duration
	Significance

	Fire Suppression
	Moderate and large fires - Fire line construction, fire camps, helispots, bucked trees, cut brush, bare soils, pumps, chainsaws, aircraft, helicopters.


	Impacts clearly detectable (moderate) for short-term effects. Minimum Impact Tactics used to reduce effects.

	Wildland Fire Use
	No wildland fire use.
	No impacts.

	Manual/ Mechanical Treatment.
	Very limited use – 20 acres/year. Used in developed areas only.
	No impacts expected.

	Prescribed Fire/Debris Disposal
	Used exclusively in developed areas.
	No impacts expected.

	Cumulative Effects
	USFS plans presently do not include wildland fire use.
	Cumulative impacts to wilderness values are not known.


4.4.3 Alternative 2 (Proposed Action)

Fire Suppression Impacts to wilderness resources under Alternative 2 would be similar to those found under Alternative 1.

Wildland Fire Use Wildland fire use would be employed primarily to restore wilderness character to park landscape previously affected by human activity (fire exclusion), and would be compatible with wilderness management principles.  The restoration of natural fire regimes to forest stands within the park is consistent with the restoration and preservation of wilderness values as described in the Wilderness Act, and would positively impact wilderness character and resources.  Wildland Fire Implementation Plans may specify holding actions to limit the size of these fires, or protect special resources.  Holding actions employ techniques similar to fire suppression actions, and would have similar impacts.  The monitoring for wildland fire use actions could involve the use of fixed-wing aircraft and helicopters for overflights and transportation of monitoring personnel.  These flights would have short-term impacts to the wilderness from their noise and from the visible use of mechanized equipment.

Manual/ Mechanical Treatment Under this alternative, the manual/ mechanical treatment program would be expanded to 200 acres per year (including ONP and inholder structures within ONP).  No large mechanized equipment would be used off road or in the wilderness.  Both front-country and backcountry structures would receive manual treatment to reduce hazardous accumulations of fuels, although treatments in the backcountry would usually be less extensive than front-country treatments.  An interdisciplinary team would help develop site-specific hazard fuel reduction plans to include: consideration of wilderness values, visitor experience, wildlife habitat, cultural values, and protection of structures.  Some of the hazard fuel reduction work in the wilderness would be accomplished using handtools, but some work could require chainsaws or similar power tools.  The decision of what tools to select would be based on a minimum requirement assessment.  Power tools would have temporary noise and visual impacts on wilderness character.  The hazard fuel reduction work would also result in visual impact to visitors because less vegetation would surround structures throughout the park.  In the case of visitors to the wilderness, this might not be as noticeable simply because most structures located in the wilderness are off the main trail and will still be enclosed by vegetation, and therefore not visible unless being sought out.  Visitors may also notice that wildlife are temporarily displaced due to the noise from this treatment. This would only be noticeable if visitors were in the same vicinity as workers during treatment or immediately after.  Displaced wildlife would be a temporary impact from this process.  ONP is sensitive to the aesthetics of the backcountry experience and will take action to prevent or minimize the impact of wildland, prescribed, and structural fires on cultural resources, including the impact of suppression and rehabilitation activities.  Properly executed hazard fuel reduction is a treatment that should not be readily apparent to most hikers.  Treatment will thin fuels and open the canopy in the immediate vicinity of the shelter, but will not create a clearcut.  In some cases hazard fuel treatment will have the added benefit of restoring a cultural scene, consistent with the mandates of the historic preservation act.

Prescribed Fire and Debris Disposal This alternative includes the use of pile burning as one means of disposing of materials resulting from manual/ mechanical treatments.  Pile burning activities in the wilderness would have a short-term (typically one to two days per site), localized impact on wilderness solitude.   The soil chemistry and subsequent vegetation growing on the site of the pile could be altered.

Broadcast prescribed fire would be used as a means to research fire effects.  The information derived from research may contribute to efforts in restoring the role of fire as a natural process in the wilderness.  Recognizing that prehistoric and historic human-caused burning may have been used to create or maintain prairies, broadcast prescribed fire is being considered for maintenance of Roose’s and Ahlstrom’s prairies.  Reference is made to the potential use of broadcast prescribed fire in the prairies so that the tool is not precluded when plans are developed for management of these areas. Should further research specify the need for any level of prescribed burn, that prescription could not be carried out unless it were identified in an approved fire management plan. 

Broadcast prescribed fire activities could involve limited use of portable pumps and/or chainsaws to create firelines and contain a fire.  The decision to use chainsaws or pumps would be subject to a minimum requirement assessment. These tools would have short-term impacts to the wilderness due to the noise involved and the visual impact of using mechanized equipment in the wilderness.  Visual impacts of prescribed fire handlines would be mitigated by post-fire rehabilitation to fill-in and obscure handlines.

	Strategy: Alternative 2 (Wilderness)
	Intensity/ Duration
	Significance

	Fire Suppression
	Moderate and large fires - Fire line construction, fire camps, helispots, bucked trees, cut brush, bare soils, pumps, chainsaws, aircraft, helicopters.


	Impacts clearly detectable (moderate) for short-term effects. Minimum Impact Tactics used to reduce effects.

	Wildland Fire Use
	Fire regime partially re-established in wilderness
	Monitoring activities by aircraft, helicopters, and on ground.  Suppression or holding activities occur as fire size reaches specific parameters. Return of natural fire characteristics in a wilderness would be beneficial.

	Manual/ Mechanical Treatment.
	Hazard fuel program expanded to 200 acres/year (including ONP and inholder structures within ONP). Hand and power tools used.
	Minor noise effects (localized) expected from power tool use. Minimum tool requirements applied to reduce impacts.

	Prescribed Fire/Debris Disposal
	Pile burning – one to two days/site. Broadcast burning for research purposes.
	Short-term impacts expected on a localized basis.

	Cumulative Effects
	USFS plans presently do not include wildland fire use.
	Cumulative impacts to wilderness values are not known.


4.4.4 Alternative 3

Fire Suppression Impacts to wilderness resources under Alternative 3 would be similar to those found under Alternatives 1 and 2.

Wildland Fire Use Impacts to wilderness resources under Alternative 3 would be similar to those found under Alternative 2.

Manual/ Mechanical Treatment Impacts to wilderness resources under Alternative 3 would be similar to those found under Alternative 2

Prescribed Fire and Debris Disposal Impacts to wilderness resources under Alternative 3 would be slightly less than those found under Alternative 2 because Alternative 3 does not include the use of broadcast prescribed fire.

	Strategy: Alternative 3 (Wilderness)
	Intensity/ Duration
	Significance

	Fire Suppression
	Same as Alternatives 1 and 2.


	Same as Alternatives 1 and 2.



	Wildland Fire Use
	Same as Alternatives 1 and 2.


	Same as Alternatives 1 and 2.



	Manual/ Mechanical Treatment.
	Same as Alternatives 1 and 2.


	Same as Alternatives 1 and 2.



	Prescribed Fire/Debris Disposal
	Pile burning only – one to two days /site.


	Same as Alternatives 1 and 2.



	Cumulative Effects
	USFS plans presently do not include wildland fire use.
	Cumulative impacts to wilderness values are not known.


4.4.5
Conclusions (Wilderness)

Alternative 1 would have the greatest impact to wilderness resources by excluding fire as a natural process.  Alternatives 2 and 3 would have some longer-term effects by changing vegetation composition and density in the immediate vicinity of structures. All alternatives would have temporary effects (such as noise, activity, visual impacts) on the wilderness that are mitigated through the use of a minimum requirement assessment and Minimum Impact Tactics.  This mitigation would prevent impairment and preserve wilderness resources or values identified as a goal in the park’s planning documents.

4.5 VEGETATION RESOURCES

4.5.1 Overview

Vegetation impacts were qualitatively assessed using literature reviews.  In evaluating the environmental consequences of the alternatives, the assumption was made that native plant populations currently residing in the park have evolved in the presence of fire under historic fire regime conditions.  Following this assumption, and in accordance with NPS Policy, the loss of individual plants due to wildland fire was not considered in assessing the environmental impacts of the alternatives with the exception of special status species.  

4.5.2 Alternative 1 (No Action)

Fire Suppression Normally between one and 30 fires occur annually in ONP, however, depending on lightning activity, the park could experience up to 100 fires or more in a season.  Fire history records indicate that most fires self-extinguish or are extinguished by suppression actions at less than a quarter acre in size.  Occasionally, during dry conditions, fires escape initial attack and grow to larger sizes.  

The direct effects of fires managed with a suppression strategy include the vegetation consumed by or killed by fire, and the vegetation cut during fire suppression activities.  Both effects result in a temporary decrease in the amount of vegetation in the burned area, and can influence which species return to the site.  Alternative 1 would result in the least acreage burned by fire.  

Indirect effects of fire suppression include the loss of diversity in vegetation communities because fire suppression reduces the role of fire as an agent of disturbance.  With continued fire suppression of nearly all fires in the park, the natural vegetative mosaics that are the result of lightning fires would continue to be slowly altered.  If suppression continued indefinitely, stand composition across most of the park would eventually (over the course of many decades or centuries) reach the late successional stage with consequent reduction in the bio-diversity required for the maintenance of naturally varied plant and animal communities.  The effects of suppression would be greatest on the north and east side of the park where natural fire return intervals are on the order of 200 years.  The proportion of Douglas-fir would decline, and species such as western hemlock would take its place.  On the west side of the park where natural fire return intervals are 500 to 1,000 years or longer, there would be little change in the vegetation.  In the Mountain Hemlock and Subalpine Zones, fire exclusion would eventually (over many decades or centuries) reduce the number of subalpine meadows. 

Sensitive plant species as listed by the Washington Natural Heritage Program and by park staff would continue to be put at risk in two ways.  First, the gradual alteration of the ecosystems resulting from fire suppression over the years could lead to local disappearance of some species that had been dependent on fires to provide open areas; and second, during fire suppression activities, physical destruction of sensitive species could occur.  An inventory of plants listed as rare, endemic, sensitive or a species of concern may be found in Appendix F-2 of this document.  This list will be reviewed and revised as necessary on an annual basis.

A potential indirect effect of fire and fire suppression activities would be invasion of non-native species.  Burned areas and exposed mineral soil could provide a seedbed conducive to invasion by pioneer species, including non-natives.  Under Alternative 1, the least amount of lands would be disturbed by fire.  Fire suppression activities such as construction of firelines and mop-up create ground disturbance, which can also contribute to the invasion of non-native species.  Invasions following fire or fire suppression activities cannot occur without a seed source, therefore, most increases in non-native populations in all alternatives would occur where species are already established or where seed is made available (proximity to roads and developed areas).  It is therefore expected that limited indirect impacts would occur that might increase non-native/invasive species.  

Wildland Fire Use Under this alternative, no wildland fire use is involved, therefore, there are no impacts to vegetation from this management strategy.

Manual/ Mechanical Treatment Individual limbs, trees and shrubs would be removed, and grass would be cut to the extent necessary to protect structures from wildland fire in limited areas of the park.  Only small portions of the park’s vegetation are directly affected in all alternatives.  Under Alternative 1, vegetation would be thinned on a total of approximately 100 acres (40.5 ha) parkwide (about 1/100 of 1 percent of the total park area) over a five year period.

Freshly cut hemlock stumps could provide a pathway for the introduction of annosus root rot.  This potential indirect effect would be mitigated by application of borax to stumps as soon after felling as practical. When applying borax (by granular shaker), ONP personnel would monitor weather conditions such as rain, wind speed, temperature and humidity during application to prevent drift and surface water runoff.  Boron, an active ingredient in Borax, is usually found in soils, and is an essential plant nutrient.  Soil naturally contains boron at a concentration of 5 to 150 parts per million.  Borax (commonly called Sporax ®) is partially soluble in water.  The potential for leaching into ground-water is low; however, Borax may leach more rapidly under high rainfall conditions. In addition, surface waters naturally contain low levels (from 0.001 milligrams/Liter (mg/L) to 0.1 mg/L) of boron.   

Borax is a low-toxicity mineral which does not evaporate or volatilize into the air or pose the considerable health concerns associated with synthetic pesticides.  ONP will not apply borax within the 250-feet no-touch zone present in all streamside or wetland areas because, as mentioned above, under high rainfall conditions borax may leach rapidly.  With this 250-feet no-touch zone stipulation, the potential for Borax leaching into groundwater is low, as is the potential for contaminating surface water.  It is not anticipated that use of this agent would have any affect on water quality or have the opportunity to leach into neighboring water sources, given use of the best management practice identified above.
Vegetation and minor ground disturbance could contribute to the invasion of non-native species, however the impact is expected to be small because these areas are already disturbed by the nature of their development.  This potential indirect effect would be mitigated by checking the area and removing non-native plants in the year following treatment.

Prescribed Fire and Debris Disposal Pile burning to remove fuels accumulated through manual/ mechanical treatment would have little effect on surrounding vegetation.  Scorching of surrounding vegetation would usually be avoided by limiting the size of piles, locating them away from standing vegetation, and burning when surrounding fuel are moist. 

	Strategy: Alternative 1 (Vegetation Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Up to 100 fires/ year; most are less than ¼ acre.  Moderate and large fires - Fire line construction, bucked trees, cut brush, bare soils from suppression activities.
	Impacts clearly detectable (moderate) for short-term to long-term periods. Loss of vegetation diversity subtle over a long-term period (decades or centuries). Potential for invasion of non-native species. MIT used. 

	Wildland Fire Use
	No wildland fire use.
	No impacts.

	Manual/ Mechanical Treatment
	Very limited use – 20 acres/year. Used in developed areas only.
	Minor (localized) impacts expected around front country structures.

	Prescribed Fire/Debris Disposal
	Used exclusively in developed areas.
	No impacts expected.

	Cumulative Effects
	Reduced prevalence of wildland fire.  Fires have not had a large impact on vegetation resources in the recent past (due to suppression efforts), and this is expected to continue through the course of this 5-year plan.  
	Long-term, increasingly dense forests with higher stem density and possibly fewer large trees would be expected. Diversity of vegetation could be reduced over long-period of time.


4.5.3
Alternative 2 (Proposed Action)

Fire Suppression Impacts on vegetation would be similar to Alternative 1.  Fewer fires would be suppressed, however the total acreage and impacts would not change greatly.  Most of the ignitions that are candidates for wildland fire use would have amounted to very little acreage under a program of full suppression.  The bulk of the suppression fire acreage under all alternatives is due to a few fires that escape initial attack.

Wildland Fire Use Under Alternative 2, some lightning fires would be managed for the benefit of the ecosystem rather than being suppressed.  Most wildland fire use actions would be less than one-quarter acre due to high fuel moisture, periodic precipitation or discontinuous fuels.  A few fires could become large, with stand replacing fire effects.  Less intense underburns are also possible.  Some years there would be no candidate ignitions for wildland fire use due to a lack of lightning or high fuel moisture.  

Wildland fire use actions would help maintain a more natural fire regime than is possible under a program of total suppression.  These natural fires would contribute to a diversity of vegetative mosaics, and help perpetuate fire-adapted species such as Douglas-fir.  Plant species and communities dependent upon fire for seed germination, maintenance of soil conditions, and crown openings would be enhanced.  In the sub-alpine zone, meadows would be created by these fires, and they could persist for several decades or longer before being re-invaded by trees.

Although the wildland fire use program would help restore a more natural fire regime, it would not achieve totally natural conditions.  Some natural fires would require a suppression response or limited holding actions to protect human health and safety, neighboring properties, air quality, and other resources.  In addition, some fires will be suppressed due to regional fire activity and limited availability of fire management personnel.  

Fires would continue to be suppressed in the Exclusion Unit to protect neighboring properties.  In these areas, fire would play less of a role in shaping the vegetation.  Continued over a long period of time (many decades or centuries) this could cause gradual changes in the composition and structure of the vegetation in drier portions of the unit where natural fire return intervals are shorter.  In relatively wet areas, such as the in the coastal strip where there is a very long fire return interval, little or no change in vegetation patterns would be expected. As cooperative agreements between federal and state agencies are put into place, fires may be allowed to burn across adjacent wilderness boundaries in the Conditional Unit, if wildland fire use criteria of all agencies are met. 

Some vegetative disturbance could occur in wildland fire use areas due to holding actions taken to limit the size of wildland fire use fires or protect special resources.  Holding actions could require cutting vegetation for the construction of handlines or other containment measures similar to fire suppression tactics.  Special status plant species would be managed on a case-by-case basis, with the use of Wildland Fire Implementation Plans.

Wildland fire use could result in invasion of non-native species in burned areas and areas disturbed by holding actions.  The potential for invasion by non-native species is less than with suppression actions because there is usually less soil disturbing activity, and because of the remote location of the Wildland Fire Use and Conditional Units (generally further from non-native seed sources).

Manual/ Mechanical Treatment Impacts on vegetation would be similar to Alternative 1.  Some vegetation around structures and facilities would be removed if it meets the definition of hazard fuels, including ladder fuels, brush, grass, and small diameter trees (less than 14-inch diameter).  Trees greater than 14-inch diameter at breast height (DBH) that pose a potential safety problem due to rot or being uprooted and leaning towards a roadway, campground or building would be analyzed utilizing the park’s hazard tree removal program.  This would be a very rare occurrence.  

The hazard fuel reduction program under Alternative 2 would be larger than under Alternative 1, but would still affect only a small portion of park vegetation, mostly in areas already disturbed by human activities and development.  Over a five year period vegetation would be thinned on a total of approximately 1,000 acres (405 ha) parkwide (about 1/10 of 1 percent of the total park area) (on ONP lands including inholder property within ONP).  After the initial impact of hazard fuels reduction, the effects would be limited to maintenance activities including removal of regenerated trees and shrubs, reduction of grass fuel loading around front country structures with lawns, and mowing. 

Prescribed Fire and Debris Disposal Prescribed fire and debris disposal burns would reduce the above-ground, small-sized live vegetation within the burned area. The soil chemistry and subsequent vegetation growing on the site of the pile burn or broadcast burn could be altered.  This may facilitate associated treatment of exotics.  In prairies, broadcast prescribed fire would remove invading plants such as salal and small trees.  Vegetation could be cut or disturbed during the construction of firelines.  Disturbance would be minimized through the use of Minimum Impact Tactics, and post-fire rehabilitation.

Vegetation and soil disturbance due to the construction of firelines and mop-up activities could contribute to invasion of non-native species.  This impact would be mitigated by checking disturbed sites in the year following such activities, and removing non-native vegetation.

	Strategy: Alternative 2 (Vegetation Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Up to 100 fires/ year; most are less than ¼ acre.  Moderate and large fires - Fire line construction, bucked trees, cut brush, bare soils from suppression activities.
	Impacts clearly detectable (moderate) for short-term to long-term periods. Similar to Alternative 1 but fewer suppression activities performed.

	Wildland Fire Use
	Lightning ignited fires managed for benefit of ecosystem.
	Fire suppression activities in Exclusion Zone and on Coast.  Similar to Fire Suppression above.

	Manual/ Mechanical Treatment
	Hazard fuel program expanded to 200 acres/year (including ONP and inholder structures within ONP). 
	Minor (localized) reduction in the amount of vegetation expected. 

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/pile burning expanded to 200 acres/year (as listed above). Broadcast burning of prairies to reduce invading vegetation. Further analysis would be required before implementation of this tool.
	Short-term impacts expected on a localized basis. The soil chemistry and subsequent vegetation growing on the site of a burned pile could be altered.

	Cumulative Effects
	Fires have not had a large impact on vegetation resources in the recent past (due to suppression efforts), and this is expected to continue through the course of this 5-year plan.
	Use of fire tools would result in distribution of stand structure and species composition similar to that prior to the Euro-American period. 


4.5.4
Alternative 3

Fire Suppression Impacts to vegetation resources under Alternative 3 would be similar to those found under Alternatives 1 and 2.

Wildland Fire Use Impacts to vegetation resources under Alternative 3 would be similar to those found under Alternative 2.

Manual/ Mechanical Treatment Impacts to vegetation resources under Alternative 3 would be similar to those found under Alternative 2.

Prescribed Fire and Debris Disposal Impacts to vegetation resources under Alternative 3 would be slightly less than those found under Alternative 2, because this alternative does not include the use of broadcast prescribed fire.
	Strategy: Alternative 3 (Vegetation Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Same as Alternatives 1 and 2.


	Same as Alternatives 1 and 2.



	Wildland Fire Use
	Same as Alternatives 1 and 2.


	Same as Alternatives 1 and 2.



	Manual/ Mechanical Treatment.
	Same as Alternatives 1 and 2.


	Same as Alternatives 1 and 2.



	Prescribed Fire/Debris Disposal
	Pile burning only – one to two days/site.


	Same as Alternatives 1 and 2.



	Cumulative Effects
	Same as Alternatives 1 and 2.
	Same as Alternatives 1 and 2.




4.5.5
Conclusions (Vegetation)

The implementation of Alternatives 2 and 3 would not significantly impact vegetation because they promote the restoration of natural fire regimes.  Mitigation features designed into the plan would help limit any invasion of non-native species.  Implementation of the latter two alternatives would not impair vegetation resources or values that are key to the natural or cultural integrity of the park.  The diversity of vegetation resources would increase over the long-term.

4.6
WILDLIFE RESOURCES

4.6.1 Overview

Wildlife impacts were qualitatively assessed using literature reviews.  In accordance with NPS policy (NPS Management Policies 2001, Section 4.1 General Management Concepts), the loss of individual animals was not considered in assessing the environmental impacts of the alternatives, except for special status species.  

In assessing the environmental consequences of the alternatives, the assumption was made that wildlife populations that currently occur in the park also existed here in the presence of fire under historic fire regime conditions.  Impacts to wildlife will change depending on the season, the timing of the fire, the fire intensity, and the rate of fire spread.  While some loss or displacement of individual animals would inevitably occur in areas that receive fire, there will be long-term benefits to some populations as a result of restoration of fire-created habitat diversity.  Forage species overall are often enhanced by an increase in nutrients.  Populations often increase in areas after they have burned.  Habitat is often enhanced or expanded.  Prey stalking opportunities often increase.  It must be added, however, that due to the isolation that some late seral park species experience in ONP, some wildlife populations may decrease in some areas at least on a short-term basis following habitat loss due to fire.  

Information about specific wildlife species is found in the Fire Effects Information System (Website), and portions are summarized in Appendix E.  Fire effects in ONP may be similar for these species, but specific research has not been conducted at this park.

4.6.2 Alternative 1 (No Action)(Wildlife)

Fire Suppression Under this Alternative, for a five-year period from 0 to 1,350 acres would be expected to burn as suppression fires and 20 acres would be treated with hazard fuel reduction annually.  Over the 5-year period, this amounts to less than one-half of one percent of the park’s acreage affected by fire and hazard fuel reduction.  The effects of fire suppression would be distributed throughout the park.  The effects of hazard fuel reduction would be located primarily around structures in the front-country  (in the Fire Exclusion Unit).

Under this alternative, the area burned annually would be less than historic fire-return intervals.  Over time, the vegetation would continue to become more homogeneous, resulting in wildlife habitat that is less varied.  Tree species such as Douglas-fir, which are favored by fire, would become less prevalent.  

Some species of wildlife may be adversely affected by the loss of some types of habitat that were maintained by historic fire regimes.  Fire line construction would result in the removal of snags, which are important habitat features for many wildlife species (i.e. bats, swifts, woodpeckers, fisher, and marten).  Small animals would temporarily lose some habitat as brush, logs, and litter would be reduced down to mineral soil.  Fire line construction could also cause temporary disturbance due to the noise associated with the construction.  In addition, in larger fire suppression efforts, large numbers of firefighting staff could contribute to mismanagement of food supplies, which could be deemed accessible to bears or corvids in and around the area.  The use of bear-proof containers and covered trash receptacles would mitigate potential problems.  Although the number of acres directly affected by fire and fire management strategies is relatively small, it is anticipated that wildlife distributed throughout the park, and not just in the local area, would be effected by noise and other disturbance activities (i.e. helicopters, chainsaws, etc.).

Wildland Fire Use Under this alternative, no wildland fire is involved; therefore, there are no impacts to wildlife resources from this management strategy.

Manual/ Mechanical Treatment The use of this strategy to reduce hazardous fuels in proximity to structures would affect wildlife to some extent.  Manual/ mechanical treatment would cause human disturbance, noise, and would alter habitat within the immediate treatment area, which could change wildlife use of the treated area.  However, the habitat proposed for manual/ mechanical treatment is adjacent to human occupied sites that are already subject to disturbance.  One hundred acres over 5 years would be affected by manual/ mechanical treatment. 

Prescribed Fire and Debris Disposal Ignitions would be planned regarding time, location and size.  Comprehensive mitigation of effects on wildlife species would be required to minimize any potential effects, while allowing for ecosystem management.
	Strategy: Alternative 1 (Wildlife)
	Intensity/ Duration
	Significance

	Fire Suppression
	Up to 1,350 ac. affected by fire (less than ½ of 1% of total land area) in five-year period. 
	Habitat becomes more homogeneous in absence of fire, and fire sensitive species are favored. Loss of habitat from fireline construction possible.  Effects from small fires may be measurable in localized areas.  Individuals temporarily displaced. Large to very large fires could have moderate effects in sub-drainages over a long-term period. Isolated mortality possible.


	Wildland Fire Use
	No wildland fire use.
	No impact.

	Manual/ Mechanical Treatment.
	Very limited use – 20 acres/year. Used in developed areas only.
	Minor (localized) impacts expected.

	Prescribed Fire/Debris Disposal
	Used exclusively in developed areas.
	No impacts expected.

	Cumulative Effects
	Changes outside the park from forest industry activities continue to change older forest stands.
	Most wildlife habitat within the park would remain stable for several decades in the absence of fire.  However, some habitat types would be slowly reduced over time.


4.6.3
Alternative 2 (Proposed Action)(Wildlife)

Fire Suppression Impacts to wildlife resources under Alternative 2 will be similar to those found under Alternative 1.

Wildland Fire Use: Under Alternative 2, over a 5 year period, wildland fire use would occur on up to 1,400 acres in lower elevation forests (spotted owl and marbled murrelet habitat) and up to 2,500 acres per year in higher elevation areas.  The use of wildland fire in Alternative 2 would increase landscape heterogeneity and consequently improve overall wildlife biodiversity at the landscape scale over the long run.  

In the short term, species inhabiting burned areas could either be killed or displaced (more likely).  The duration of the displacement will depend on the fire intensity, individual species habitat requirements, and the overall amount of burned area within the dispersal range of a species.  Low intensity fires will retain more habitat features (snags, downed wood, and trees) and allow more rapid recolonization.  Those species that prefer or thrive in burned over areas (i.e. woodpeckers, mice, woodrats, and grouse) will more readily make use of burned areas than those that require interior old forests.  In addition, those species that benefit from having some degree of habitat edge, and/or a diversity of habitats in their home range (elk, bear, and goshawk) will benefit from the fire mosaic.  Those species that either disperse poorly or require large amounts of interior mature forest may be negatively affected if a large portion of a park drainage or region is burned (i.e. northern spotted owl).  When making decisions about allowing the role of fire to persist in the park, the effects of fire and resulting habitat loss must be examined by considering entire populations of each species on the Olympic Peninsula. 

Manual/ Mechanical Treatment Under Alternative 2, the effects of hazard fuel reduction are expected to be greater than under Alternative 1 since up to 10 times the amount of acreage are proposed to be treated.  Up to 1,000 acres (over a five-year period) (including ONP and inholder structures within ONP) would receive manual/ mechanical treatment, and some of the resulting fuels would be burned in piles. 

Prescribed Fire and Debris Disposal Up to 125 acres over a 5-year period are proposed to be broadcast-burned under Alternative 2.  Ignitions would be planned regarding time, location and size. 

	Strategy: Alternative 2 (Wildlife)
	Intensity/ Duration
	Significance

	Fire Suppression
	Up to 1,300 ac. (5 yr.) affected by fire (less than ½ of 1% of total land area). 
	Similar to Alternative 1.

	Wildland Fire Use
	Up to 1,400 acres in lower elevations and 2,500 acres (5 yr.) in higher elevations. 
	Habitat becomes more heterogeneous. Fire-tolerant species favored. Loss of habitat from fireline construction minimized. Effects from small fires may be measurable in localized areas but may be short-term.  Individuals temporarily displaced. Large to very large fires could have moderate to major effects over a long-term period. Isolated mortality possible.

	Manual/ Mechanical Treatment.
	Hazard fuel program expanded to 200 acres/ year (including ONP and inholder structures within ONP).
	Minor (localized) impacts expected.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/pile burning expanded to 200 acres/ year (as listed above).  Broadcast burns no more than 65 acres/year.  Debris burning no more than 75 acres over 5 years.
	Minor effects for broadcast burns are expected.  Could result in extirpation of rare butterflies if broadcast burns are used on prairies.  This tool will not be used prior to further analysis.  Negligible impacts are expected for pile burns.

	Cumulative Effects
	Changes outside the park from forest industry activities continue to change older forest stands.
	Diversity of wildlife habitat within the park could be improved for some species, however, old-growth dependent species could suffer long-term loss. 


4.6.4
Alternative 3 (Wildlife)

Fire Suppression Impacts to wildlife resources under Alternative 3 will be similar to those found under Alternative 2.

Wildland Fire Use Impacts to wildlife resources under Alternative 3 will be similar to those found under Alternative 2.

Manual/ Mechanical Treatment Impacts to wildlife resources under Alternative 3 will be similar to those found under Alternative 2.

Prescribed Fire and Debris Disposal Impacts to wildlife resources under Alternative 3 will be similar to those found under Alternative 2, but this alternative does not include the small amount of broadcast prescribed fire acreage in Alternative 2.

	Strategy: Alternative 3 (Wildlife)
	Intensity/ Duration
	Significance

	Fire Suppression
	Up to 1,350 ac. (5 yr.) affected by fire (less than ½ of 1% of total land area). 
	Similar to Alternative 2.

	Wildland Fire Use
	Up to 1,600 acres in lower elevations and 2,500 acres (5 yr.) in higher elevations. 
	Similar to Alternative 2.

	Manual/ Mechanical Treatment.
	Hazard fuel program expanded to 200 acres/ year (including ONP and inholder structures within ONP).
	Similar to Alternative 2.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/ pile burning expanded to 200 acres/ year (as listed above).  No broadcast burns.
	Similar to Alternative 2 without broadcast burns.

	Cumulative Effects
	Similar to Alternative 2.
	Similar to Alternative 2.


4.6.5 Overview (Fish)

Direct effects of natural fire (or unplanned human-caused ignitions) on park waters would include changes in biogeochemistry, soils, water temperature and vegetation associated with water resources.  Indirect effects would include changes in fish species composition, habitat dynamics, accumulation of woody debris, water yield, hydrologic processes, erosion patterns, and nutrient cycling.  These changes may result in either positive or negative impacts, depending on factors related to fire severity, season, location, vegetation type, and magnitude of burns.  Increased sediment yield and water temperatures would tend to be short-lived, unless a fire was of extreme severity.  Increases in runoff and nutrient flux would be expected to continue for multiple years (up to ten years), particularly after large or very large fires.  Although a natural process, large or severe fires could create negative impacts on fisheries if they caused changes in water quality at a time when the fishery is most vulnerable.

4.6.6
Alternative 1 (No Action)(Fish)

Fire Suppression Severe wildland fires may cause direct mortality of fish in small streams and cause local extirpation of isolated populations.  In addition, there could be an effect on fish species due to habitat degradation via introduction of sediment deposits into the waterways after heavy rains over a fire burned area.  This degradation would be considered short-term in nature, while at the same time it could provide a potential long-term benefit by reintroducing woody debris and gravel.

Potential sedimentation and contamination of streams and lakes from fire line construction could cause direct mortality of sensitive fish and amphibian species.  Fire retardant used in fire suppression is toxic to fish and other aquatic species.  Construction of fire lines may also result in erosion, increased sedimentation, and alteration of spatial drainage patterns.  These impacts would be mitigated through use of Minimum Impact Tactics, however accidental contamination could occur.  The specific magnitude and longevity of the impacts on water resources would vary depending on the type of fire, size, and duration.  Conservation measures are necessary to minimize impacts of fire suppression actions.  For example, pumps set up along streams would need constant monitoring to prevent gasoline, oil and foam from entering the water.  Fish species are therefore considered indirectly affected.  

Wildland Fire Use Under this alternative, no wildland fire use is involved, therefore, there are no impacts to fish resources from this management strategy.  

Manual/ Mechanical Treatment Limited brushing and manual/ mechanical treatment around existing ranger stations and other facilities has occurred for the past 50 years or so, and this would continue.  Brushing or other manual/ mechanical treatments would occur along waterways based upon site conditions and the recommendations from park fisheries biologists.  In areas where several structures are located close together, the cumulative effects of manual/ mechanical treatment may result in localized impacts to aquatic and riparian communities due to loss of riparian vegetation.  Removal of vegetation adjacent to streams may result in increased water temperatures.  Elevated water temperatures may influence numerous attributes of salmonids including physiology, growth and development, life history patterns, disease, and competitive predator-prey interactions.  Loss of vegetation may reduce nutrient inputs to streams, decrease streambank stability and resistance to erosion.  These effects may be minimized by the establishment of riparian buffers up to 250-feet near fish-bearing streams (site specific prescriptions will be developed by ONP).  

Prescribed Fire and Debris Disposal Prescribed fire pile burns could occur along waterways based upon site conditions and the recommendations from park fisheries biologists.  Impacts could pose similar hazards as those listed under fire suppression.  Under this controlled management strategy, most impacts are expected to be mitigated prior to implementation.

	Strategy: Alternative 1 (Fish)
	Intensity/ Duration
	Significance

	Fire Suppression
	Up to 1,350 ac. (5 yr.) affected by fire (less than ½ of 1% of total land area).  Unknown mile s of streams associated.
	Short-term habitat degradation due to sedimentation or erosion from fire line construction. Possible retardant entering streams. Effects from small fires may be measurable in localized areas.  Isolated populations may be locally extirpated. Large to very large fires could have moderate to major effects over a long-term period.

	Wildland Fire Use
	No wildland fire use.
	No impacts.

	Manual/ Mechanical Treatment.
	Very limited use – 20 acres/year.
	Water temperature increases tied to removal of shading. Minor effects expected.

	Prescribed Fire/Debris Disposal
	Pile burning is limited and controlled.
	No impacts are expected.

	Cumulative Effects
	Changes outside the park from forest industry activities continue to affect streams, rivers, and lakes, possibly reducing amount of habitat on the Olympic Peninsula. 
	Fish habitat within the park could become the remaining quality habitat on the peninsula.


4.6.7
Alternative 2 (Proposed Action)(Fish)

Fire Suppression Impacts to fish resources under Alternative 2 will be similar to those found under Alternative 1. 

Wildland Fire Use The majority of wildland fire use fires would be small (less than 1 acre / 0.4 ha.) and would have little or no effect on fish.  Severe wildland fires may kill fish in small streams and cause local extirpation of isolated populations.  In addition, there could be an effect on fish species due to habitat degradation via introduction of sediment deposits into the waterways after heavy rains over a fire burned area.  Intensity of wildland fire use fires is greater in higher elevations when compared to lower elevations.  Therefore, the influence of fire may be greater on isolated fish populations at higher elevations as compared to migratory populations at lower elevations (due to rates of recolonization).  This degradation would be considered short-term in nature, while at the same time it could provide a potential long-term benefit for many species by reintroducing woody debris and gravel.

Holding actions taken to limit the size of wildland fire use actions or protect special resources could have impacts similar to suppression actions (soil, water and vegetation disturbance), however, there would be less risk of contamination of waterways by retardant or foam because these are not normally used except under emergency conditions.

Manual/ Mechanical Treatment Impacts to fish resources under Alternative 2 will be similar to those found under Alternative 1, however, under this alternative the program would be expanded to 1,000 acres (5-year period, including ONP and inholder structures within ONP).

Prescribed Fire and Debris Disposal Impacts to fish resources under Alternative 2 will be similar to those found under Alternative 1.  Under this alternative, however, the hazard fuel reduction program would be expanded to 1,000 acres over a five-year period (as listed above in manual/ mechanical treatment), and 125 acres would be treated over a five-year period with broadcast prescribed fire.  Both pile burns and broadcast prescribed burns would be conducted under controlled conditions, allowing for avoidance or mitigation of impacts to fish. 

	Strategy: Alternative 2 (Fish)
	Intensity/ Duration
	Significance

	Fire Suppression
	Up to 1,300 ac. (5 yr.) affected by fire (less than ½ of 1% of total land area). Unknown miles of streams associated.
	Short-term habitat degradation due to sedimentation or erosion from fire line construction. Possible retardant entering streams. Effects from small fires may be measurable in localized areas.  Isolated populations may be locally extirpated. Large to very large fires could have moderate to major effects over a long-term period.

	Wildland Fire Use
	Up to 1,400 acres in lower elevations and 2,500 acres (5 yr.) in higher elevations.  Unknown miles of streams associated.
	Short-term habitat degradation due to sedimentation. Effects from small fires may be measurable in localized areas.  Isolated populations may be locally extirpated. Large to very large fires could have moderate to major effects over a long-term period.


	Manual/ Mechanical Treatment.
	Hazard fuel program expanded to 200 acres/ year (including ONP and inholder structures within ONP).
	Minor (localized) impacts expected.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/ pile burning expanded to 200 acres/ year (as listed above).  Broadcast burns no more than 65 acres/year.  Debris burning no more than 75 acres over 5 years.
	Minor effects for broadcast burns are expected. No impacts are expected for pile burns.

	Cumulative Effects
	Changes outside the park from forest industry activities continue to affect streams, rivers, and lakes, possibly reducing amount of habitat on the Olympic Peninsula. 
	Fish habitat within the park could become the remaining quality habitat on the peninsula.


4.6.8
Alternative 3 (Fish)

Fire Suppression Impacts to fish resources under Alternative 3 will be similar to those found under Alternatives 1 and 2. 

Wildland Fire Use Impacts to fish resources under Alternative 3 will be similar to those found under Alternative 2. 

Manual/ Mechanical Treatment Impacts to fish resources under Alternative 3 will be similar to those found under Alternative 2.

Prescribed Fire and Debris Disposal Impacts to fish resources under Alternative 3 will be similar to those found under Alternative 2, however, under this alternative, no broadcast prescribed fire would be applied.  Total impact would be very similar.

	Strategy: Alternative 3 (Fish)
	Intensity/ Duration
	Significance

	Fire Suppression
	Up to 1,350 ac. (5 yr.) affected by fire (less than ½ of 1% of total land area). Unknown miles of streams associated.
	Similar to Alternative 2.

	Wildland Fire Use
	Up to 1,600 acres in lower elevations and 2,500 acres (5 yr.) in higher elevations.  Unknown miles of streams associated.
	Similar to Alternative 2.

	Manual/ Mechanical Treatment
	Hazard fuel program expanded to 200 acres/ year (including ONP and inholder structures within ONP).
	Similar to Alternative 2.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/ pile burning expanded to 200 acres/ year (as listed above).  No broadcast burns.
	Similar to Alternative 2 without broadcast burns.

	Cumulative Effects
	Changes outside the park from forest industry activities continue to streams, rivers, and lakes, possibly reducing amount of habitat on the Olympic Peninsula. 
	Fish habitat within the park could become the remaining quality habitat on the peninsula.


4.6.9
Conclusions (Wildlife and Fish)

The implementation of any of the alternatives may impact fish and wildlife temporarily or short-term, displacing some individuals and causing isolated mortality of individuals. Impacts to fish are characterized as either direct and immediate or indirect over a sustained period of time.  Alternatives 2 and 3 have the potential to improve general wildlife habitat in the long term through restoration of natural fire regimes.  Implementation of Alternatives 2 and 3 would not impair resources or values that are key to the natural or cultural integrity of the park, unless very large fires (multiples of 1,000 acres) were allowed to burn uncontrolled.  

4.7  Threatened and Endangered Wildlife Species

4.7.1
Overview

The Endangered Species Act of 1973 requires consultation on impacts of all federally threatened or endangered species.  NPS policy also requires consideration of effects on state-listed threatened, endangered, candidate, rare, declining and sensitive species. 

Threatened and endangered species impacts were qualitatively assessed using the Fire Effects Information System (Bureau of Land Management), subject matter experts, staff specialists, and literature review. 

The effects of each of the alternatives on many of the special status species are currently unknown.  If no known data was available, inferences were made based on knowledge of location or habitat, or knowledge of effects on similar species.  For those species that occur in areas that have experienced fire disturbance for the last 2,000 years, it was assumed that populations either benefit from fire or are tolerant of fire over the long-term, despite possible short-term loss of some individuals and habitat.  However, since over 80 percent of the old growth forest on the Olympic Peninsula is gone (compared with acreage in previous centuries; Booth, 1991), listed species are more at risk from disturbances to their habitat. 

Appendix F-1 lists proposed, endangered, threatened, candidate, and federal species of concern that have either been documented or have the potential to occur within or adjacent to the boundaries of Olympic National Park.  This list will be reviewed and revised annually as necessary.  It also includes proposed and designated critical habitat.  The U.S. Fish and Wildlife Service and the National Marine Fisheries Service compiled the species list.  Species occurrence data was compiled by park specialists from sightings, assessments of habitat suitability and literature reviews. 

The breeding season for murrelets is divided into early and late periods.  The early breeding season is April 1st through August 5th; while the late breeding season is August 6th through September 15th.  The bald eagle nest season is January 1st through August 15th unless the young are still at a particular nest site, which may require extending the season through the end of August.  The eagle wintering season is October 31st through March 31st.  The early breeding season of northern spotted owls is March 1st through July 15th; while the late breeding season is July 16th through September 30th.

4.7.2 Alternative 1 (No Action)

Fire Suppression Impacts of this management strategy on threatened and endangered species are minimal in that it allows for continued use of existing habitat, and does not directly impact the health of a species.  However, long term use of fire suppression is known to be detrimental to some species because habitat changes are often crucial to survival.  Historically, fire has been the primary tool that naturally managed habitat through time.  Each species is affected in a different manner by fire and lack thereof; however, specific data is unavailable at this time.  It is known, however, that fire suppression often changes the vegetation mosaic that is maintained by natural fire disturbances, often increasing risks to certain species.

Wildland Fire Use Under this alternative, no wildland fire use is involved, therefore, there are no impacts to threatened and endangered wildlife species from this management strategy.

Manual/ Mechanical Treatment Reduction of hazardous fuels in proximity to structures may have a negative effect on special status species.  However, only a small portion of the park’s vegetation, and therefore wildlife habitat, is affected by manual/ mechanical treatment; and treatments are in developed areas that are already exposed to disturbance.  Some treatments include thinning, brushing and mowing around administrative sites (ranger stations, campgrounds, housing areas, etc.) and roadways.  Some sites may require two treatments within a five-year period to modify fuels so that fires are more manageable and less likely to have negative impacts on the sites, structure or resources being protected.  Some treatments would occur yearly, particularly in areas that are maintained as part of lawn or roadway shoulder brushing.  These administrative sites and roadways have been historically utilized by vehicles, including motor homes and heavy trucks, as well as current mowing and brushing programs. 

Some potential habitat trees for Marbled Murrelets, Spotted Owls and Bald Eagles would be removed under the hazard fuels program, but none larger than 16 inches (40 cm) diameter at breast height (DBH) without specific evaluation by an interdisciplinary team. 
Large fallen woody debris and brush would also be removed.  Lower branches would be removed from standing trees, and grass and weeds would be mowed.  Species that use these materials could be displaced.  However, use of hazard fuel treatments would increase landscape diversity relative to fire.  The noise associated with this activity may disturb individuals in these areas.

Prescribed Fire and Debris Disposal Pile burning activities, could create a temporary (normally one day) smoke disturbance of wildlife individuals that were in close proximity to hazard fuel reduction sites.

4.7.3 Alternative 2 (Proposed Action)

Fire Suppression Impacts of Alternative 2 would be similar to Alternative 1.  

Wildland Fire Use An increase in areas restored with fire would benefit those special status populations that are enhanced by fire.  The marbled murrelet and spotted owl populations could suffer disturbance or loss through habitat removal and/or direct loss of owls and murrelets during wildland fire use activities.  At the same time, foraging habitat for owls may be improved, by creating patches of habitat where preferred prey species, such as woodrats and showshoe hare, would be more abundant.  However, the creation of early and mid seral deciduous habitat may facilitate the expansion of barred owls into spotted owl territories.

There would be some disturbance of individuals from associated wildland fire use activity such as helicopter reconnaissance, monitoring, and construction of fire lines (if appropriate).  Implementation of the wildland fire use program may result in the loss of up to several hundred acres of suitable murrelet nesting habitat annually if lightning-caused fires are allowed to burn within the conditional and wildland fire use zones of the park.  Along with the potential risk of habitat loss is the loss of marbled murrelets that may be nesting within suitable habitat stands, although this risk would diminish as the fire season progressed into the months of September and October.  

The major threats to bald eagles from wildland fire use in the park would include disturbance to pairs during the nesting periods from low flying aircraft and/or loud machinery.  Noise from aircraft for fire suppression activities or monitoring may be disruptive up to one mile away, unless there is a topographic sound and visual barrier. Individual site characteristics would warrant variable buffer distances.  Other impacts to bald eagles may include the direct loss of nesting or roosting habitat from fires.  Fire benefits to the Bald Eagle would be additional nest and perch trees, by the creation of snags.  

Manual/ Mechanical Treatment Under Alternative 2, the hazard fuel reduction program would be expanded to 200 acres per year (including ONP and inholder structures within ONP).  As a result of the increased acreage, there would be more removal of woody debris and more noise disturbance of wildlife than in Alternative 1.  No nesting trees would be removed.

Prescribed Fire and Debris Disposal Impacts to threatened and endangered wildlife species could be higher than impacts found under Alternative 1, because they would include the impacts of an expanded hazard fuel reduction program, and the addition of a small broadcast prescribed fire program.  However, under this controlled management strategy, most impacts are expected to be mitigated prior to implementation.

4.7.4 Alternative 3

Fire Suppression Impacts to threatened and endangered species under Alternative 3 would be similar to those found under Alternatives 1 and 2.

Wildland Fire Use Impacts to threatened and endangered species under Alternative 3 would be similar to those found under Alternative 2.

Manual/Mechanical Treatment Impacts to threatened and endangered species under Alternative 3 would be similar to those found under Alternatives 2.

Prescribed Fire and Debris Disposal Impacts to threatened and endangered species under Alternative 3 would be similar to those found under Alternatives 2, however, there would be no impacts from broadcast prescribed burns.

4.7.5 Conclusion (T & E Wildlife)

Implementation of any of the three alternatives would adversely affect one or more T&E bird species however, impacts would vary by species.  Alternative 1 may result in long-term adverse affects on Northern spotted owls because of noise disturbance during suppression efforts and minimal creation of a multi-age habitat mosaic to meet their various life needs.   On the other hand, Alternative 2 and 3 result in short term impacts to owls, while improving the habitat mosaic in the long-term. 

Alternative 1 would be more beneficial for old-growth dependent species such as marbled murrelets.  Alternative 2 and 3 would result in short- and long-term adverse affects on murrelets due to disturbance and loss of old-growth nesting habitat.

Under all three alternatives, impacts to bald eagles would depend on location of fires.  Fires within a mile of lakes, streams and the marine coast could impact nesting eagles directly or could indirectly benefit them by creating additional snags for perching.  Fire suppression activities could cause nest failures due to disturbance.  Impacts to fish from suppression or fire could indirectly impact eagles because they forage on fish in the park.   

Impacts to the Mazama pocket gopher would be greatest with Alternative 1 because of ground disturbance due to suppression activities.  In both Alternatives 2 and 3, most suitable pocket gopher habitat is within the Wildland Fire Use zone where suppression activities would be minimal.

4.7.6 Threatened and Endangered Fish Species

Fire Suppression Impacts to endangered fish species under all alternatives are expected to be similar to those listed under Sections 4.6.5.1 and 4.6.5.2. 

Wildland Fire Use Listed or potentially listed fish species could be affected by a program of wildland fire use.  If riparian vegetation were burned to the extent that stream temperatures rise, fish would be affected.  Fish and fish reproduction would be affected if changes in habitat occur. Fish have existed in an ecosystem where natural fires have occurred for many centuries and it is reasonable to expect they can continue to exist with a program of wildland fire use.

Implementation of the wildland fire use strategy has the potential to negatively affect salmon, bull trout and Dolly Varden stocks within the Olympic National Park.  If lightning caused fires are allowed to burn into drainages where these species occur, sedimentation could enter the streams during the spawning seasons, could change peak flows, could alter stream bank conditions, and/ or affect the input of large woody debris into the river systems.  Fire could also have a beneficial effect by increasing the large woody debris and gravel that would improve some salmon habitat.  Earlier it was disclosed that fires have been and will continue to be part of a natural functioning ecosystem.  It is assumed that listed fish stocks are able to adapt to these conditions or disappear for a period of time and re-establish themselves from other river systems. 

Manual/ Mechanical Treatment Impacts to endangered fish species under all alternatives are expected to be similar to those listed under Sections 4.6.5.1 and 4.6.5.2.  

Prescribed Fire and Debris Disposal Impacts to endangered fish species under all alternatives are expected to be similar to those listed under Sections 4.6.5.1 and 4.6.5.2.  

4.7.7 Conclusion (T & E Fish)

The implementation of any of the alternatives would impact T & E fish because modification or loss of habitat could be long-term.  Fire will create disturbance, habitat loss, displace some individuals and may cause isolated mortality of individuals.  Alternatives 2 and 3 have the potential to improve fish habitat in the long term through restoration of natural fire regimes. Implementation of Alternatives 2 and 3 would be considered adverse in the short term, and beneficial in the long term. 

4.7.8 Marine Species

There are no anticipated direct impacts to marine species from fire.  Fire suppression activities, or large-scale natural fires could, however, result in sediment and burned vegetation being washed downstream and into the marine environment during or after heavy rain events.  

4.8
CULTURAL RESOURCES
4.8.1 Overview

Cultural resource impacts were qualitatively assessed through a presence/absence determination of significant cultural resources and mitigation measures to be employed during wildlife suppression, thinning, and prescribed fire activities.  As necessary, the state historic preservation office was also contacted to describe in further detail potential impacts of fire and fire-related activities on cultural resources in ONP.

The effects of fire on prehistoric sites are variable, with particular concerns associated with rock art sites and sites with dense, surface-visible lithic scatters.  In general, sites with shallowly buried deposits or features tend not to be impacted by most low intensity fires.

The effects of fire on ethnographic resources and the traditional landscape are also variable.  Sites of particular concern are areas with fragile archaeological features such as pictographs and petroglyphs.  Sites with access to natural resources that are of cultural significance could also be affected in positive and negative ways (e.g., re-growth and health vs. loss or diminishing of culturally important plants). 

The effects of fire on historic era sites are, once again, variable, with particular concern associated with wooden buildings/structures, logging debris (e.g., stumps and associated logging equipment and railroad tracks), and mining features (e.g., objects made of wood such as boxes, tracks, etc.).  Conversely, due to the higher decomposition rates associated with the weather patterns on Olympic Peninsula, any non-treated historic wood objects in direct soil contact are in a continuous state of decomposition.  

4.8.2 Alternative 1 (No Action)

Fire Suppression Known cultural resources would be protected under the current program, by careful coordination with the cultural resources specialists.  However, damage to the surrounding environment and unknown cultural sites could occur due to impacts of fire line building, helispot construction, fire camps, etc., needed to conduct fire suppression of all fires.  Fire suppression activities can affect cultural resources by disturbing archeological sites, destroying historic structures and altering or affecting cultural landscapes and traditional cultural properties.  The placement of staging areas and fire lines in fighting or managing fires can have direct and adverse impacts on prehistoric sites, due to associated ground disturbance.  Fire suppression strategies have been evaluated for effect on cultural resources.  The finding is that initial attack activities are acceptable when minimum impact firefighting tactics are used to minimize impacts to these important sites.  In certain topographical locations, activities beyond initial attack will include consultation with park cultural staff.  Where these sites are located in the wildland fire use unit, some natural fires will be allowed to run their course; however, if suppression is deemed necessary for safety purposes, the minimum impact tactics will be used.  Ground disturbance by fire crews can displace artifacts from proper placement in the soil.  Fire suppression activities can also have damaging effects on undiscovered archaeological resources.  Fire retardants can stain or corrode historic structures.  Mitigation strategies for standing structures would include the use of foam retardant or the wrapping of structures in fire shelters or similar protective materials.

Under Alternative 1, there is a larger amount of fire suppression required near cultural resources than in the other alternatives, because fuel loads around cultural resources would build up and more drastic measures would be needed for protection.  Any fire suppression activity in the vicinity of a known historic or archaeological site would receive guidance from the park historian or cultural staff.  Their direct involvement when choosing locations for fire camps, staging areas, and fire lines would substantially help in avoiding or minimizing adverse impacts.  

Wildland Fire Use Under this alternative, no wildland fire use is involved, therefore, there are no impacts to cultural resources from this management strategy.

Manual/ Mechanical Treatment There is a small risk that fuel reduction projects could cause damage around historic structures.  Examples of accidental damage could include trees that are accidentally felled onto a structure; or emission of sparks from burn piles within developed areas, possibly causing a fire.  Normal safety precautions minimize this risk.  Additionally, artifacts could be destroyed by use of hand tools or heavy equipment.  However, cultural resources can also be preserved and maintained with the aid of manual treatment.  For example, fuel treatment will enhance fire protection of historic structures.  It could also be used to help maintain historic landscapes such as Roose’s Prairie, which is being invaded by salal and small trees.  In some cases, manual treatment alone may not be sufficient to achieve objectives.  However, use of manual treatment for this purpose requires more analysis prior to implementation.

Mitigation strategies for manual/ mechanical treatment would be subsurface testing before treatment, monitoring and site-specific avoidance.

Prescribed Fire and Debris Disposal Mitigation efforts could prevent the impairment of the park’s known cultural resources, and lessen the chances of adverse impacts to other sites. 

	Strategy: Alternative 1 (Cultural Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Unknown number of cultural sites, fire near known cultural sites requires input from subject matter expert.
	Known sites and resources receive protection, ground disturbance could result in minor (localized) impacts from fire line construction and fire camps. Fire suppression strategies have been evaluated for effect on cultural resources.  The finding is that initial attack activities are acceptable when minimum impact firefighting tactics are used to minimize impacts to these important sites. If suppression is deemed necessary for safety purposes, the minimum impact tactics will be used.

	Wildland Fire Use
	No wildland fire use.
	No impact.

	Manual/ Mechanical Treatment.
	Very limited use – 20 acres/year. Used in developed areas only.
	Minor (localized) impacts expected. Small risk of accidental damage to structures during treatment.

	Prescribed Fire/Debris Disposal
	Used exclusively in developed areas.
	No impacts expected.

	Cumulative Effects
	Known cultural resources protected.
	Cultural landscape could receive minor effects if fires allowed to burn in areas of known cultural resources.


4.8.3 Alternative 2 (Proposed Action)

Fire Suppression Impacts to cultural resources under Alternative 2 will be similar to those found under Alternative 1. 

Wildland Fire Use Due to limited data in the park’s cultural resource inventories, it is possible that some unknown sites and/or remains of structures or objects would be impacted or lost during a fire.  At present, less than 1 percent of the park has had archeological surveys/ inventories completed, so close work with the cultural resource specialists would need to be conducted during actual fires to limit potential impacts.

Manual/ Mechanical Treatment Known cultural resources would be protected to a higher level than with Alternative 1, due to increased manual/ mechanical treatments and the limited use of prescribed fires.  Although there is still a possibility that structures could receive damage from trees being felled or catching fire during burning projects, the likelihood is minimal.  The use of these management tools would be carefully coordinated with cultural resources specialists, thus identifying sites and mitigation methods before undertaking the project. 

Under this Alternative, the program acreage would contain up to an additional 200 acres (including ONP and inholder structures within ONP).  There would be more removal of woody debris and more potential disturbance of cultural resources than in Alternative 1.  
Prescribed Fire and Debris Disposal Documented cultural sites and National Register eligible properties, such as structures, archaeological sites, traditional cultural properties, and cultural landscapes could be protected to a higher degree by preplanning for a combination of naturally- occurring ignitions, hazard fuel reduction and prescribed fire.

There could be loss of undocumented sites during prescribed fires.  Therefore, prior to a prescribed fire, a cultural resource survey would be conducted to assist in determining the potential impacts of fire.  Known cultural resources will be entered within a GIS database that will determine sensitivity to fire, sensitivity to fire suppression activities and needed hazard fuel reduction treatments.  Where Cultural Resource surveys are incomplete, areas likely to contain sensitive resources would be identified and appropriate protective actions would be taken.  Unlike fire suppression, the nature of prescribed fire and hazard fuels projects would allow for project survey by cultural resources specialists well in advance of work.

To preserve a traditional landscape and habitat such as Roose’s prairie as it was prior to euroamerican settlement, broadcast prescribed burning is being considered in addition to manual treatment.  However, more analysis will be conducted prior to implementation of this type of tool.

	Strategy: Alternative 2 (Cultural Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Unknown number of cultural sites, fire near known cultural sites requires input from subject matter expert.
	Known sites and resources receive protection, ground disturbance could result in minor (localized) impacts from fire line construction and fire camps. Fire suppression strategies have been evaluated for effect on cultural resources.  The finding is that initial attack activities are acceptable when minimum impact firefighting tactics are used to minimize impacts to these important sites.  If suppression is deemed necessary for safety purposes, the minimum impact tactics will be used.



	Wildland Fire Use
	Unknown number of cultural sites, fire near known cultural sites requires input from subject matter expert.
	Minor impact to cultural resources.  

	Manual/ Mechanical Treatment.
	Hazard fuel program expanded to 200 acres/year (including ONP and inholder structures within ONP).
	Minor (localized) impacts expected. Small risk of accidental damage to structures during treatment.  Increased fire protection over the long-term.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/ pile burning expanded to 200 acres/ year (as listed above).  Broadcast burns no more than 65 acres/year.
	Minor effects for broadcast burns are expected. No impacts are expected for pile burns.

	Cumulative Effects
	Known cultural resources protected.
	Cultural landscape could receive minor effects if fires allowed to burn in areas of known cultural resources.


4.8.4 Alternative 3

Fire Suppression Impacts to cultural resources under Alternative 3 will be similar to those found under Alternatives 1 and 2.

Wildland Fire Use Impacts to cultural resources under Alternative 3 will be similar to those found under Alternative 2.

Manual/ Mechanical Treatment Impacts to cultural resources under Alternative 3 will be similar to those found under Alternative 2.

Prescribed Fire and Debris Disposal Impacts under Alternative 3 will be similar to Alternative 1, however there would not be the option to use prescribed fire to maintain cultural landscapes. 

	Strategy: Alternative 3 (Cultural Resources)
	Intensity/ Duration
	Significance

	Fire Suppression
	Up to 1,350 acres (5 yr.) affected by fire (less than ½ of 1% of total land area). 
	Similar to Alternative 2.

	Wildland Fire Use
	Up to 1,600 acres in lower elevations and 2,500 acres (5 yr.) in higher elevations. 
	Similar to Alternative 2.


	Manual/ Mechanical Treatment.
	Hazard fuel program expanded to 200 acres/year (including ONP and inholder structures within ONP).
	Similar to Alternative 2.

	Prescribed Fire/Debris Disposal
	Hazard fuel reduction/ pile burning expanded to 200 acres/ year (as listed above).  No broadcast burns.
	Similar to Alternative 2 without broadcast burns.

	Cumulative Effects
	Known cultural resources protected.
	Cultural landscape could receive minor effects if fires allowed to burn in areas of known cultural resources.


4.8.5 Conclusion (Cultural)

The implementation of any of the alternatives would not significantly impact cultural resources because known cultural sites would receive fire protection, and mitigation measures would reduce the risk of accidental damage to un-recorded sites.  Alternative 2 is the only alternative that permits the use of broadcast prescribed fire to maintain cultural landscapes.  The hazard fuel reduction program would have a small risk of accidental damage to historic structures during treatment, but would increase fire protection in the longer term.  Implementation of any of the alternatives would not impair cultural resources or values that are key to the cultural integrity of the park or opportunities for enjoyment of the park, and cultural resource protection has been identified as a goal in the park’s planning documents.

4.9
SOCIOECONOMIC ENVIRONMENT
4.9.1 Overview

Socioeconomic impacts were quantitatively assessed using U.S. Census Bureau data on personal income, population data, and poverty measures.  Additionally, annual budgets of fire management programs were consulted to ascertain average dollar figures for conducting each of the fire management strategies.  

Each of the fire management alternatives and their subsequent strategies will affect the flow of dollars through the local economy.  Facets of the fire programs affecting the local community include: size of the fire management payroll, amount of goods and services purchased from local businesses, and impacts of fire operations and smoke on the number of visitors moving through the community.  

Another socioeconomic impact that must be considered during fire management operations is the offset of tourism expenditures (by park closures) with the anticipated dollars that will be returned to the communities from imported firefighting crew.  In all instances where this has occurred over the past 10 years, commercial lodgings, restaurants and other local business’s have been kept at or near capacity by providing for the needs of the firefighters involved in the fire suppression efforts, in addition to continued use by the general public.  Very little negative impact, if any, has been noticed in the past ten years.

4.9.2 Fire Management Budget

While there are some slight differences in payroll and support costs between alternatives, it should be noted that the core program size and cost is primarily driven by the effective organization needed to prevent, suppress and manage most unwanted fires.  These costs remain relatively constant across all alternatives.  

The primary differences of costs between the alternatives reflect a shift in dollars to maintain an adequate fire suppression force along with a proactive fuels management program.  The caveat to this suggestion, though, is that the costs for proactive fuels management programs are not entirely an additional cost to the existing fire suppression program since some resources would be shared between the two functions. 

Core Fire Suppression Program A core fire suppression force is necessary to respond to emergencies and unwanted fires, under all alternatives.  The figures listed below contain estimates that take into account the funds needed to control and suppress infrequent, large wildfire events.  Such unwanted events are expected to occur several times each decade under all alternatives.  Those alternatives that restore more park acres over time, and those that use fire more deliberately and less randomly, eventually result in a reduction in the rate of fires requiring aggressive fire suppression.

Over the past 10 years, the core program costs have averaged just over $250,000 (est.) per year.  Costs for fire suppression of unwanted wildfires would remain fairly constant in all alternatives, averaging $10,000 to over $1 million U.S. dollars per year for an individual, large, unwanted wildland fire.  The most expensive fire season in the past ten years cost approximately $1.2 million dollars after a series of lightning storms ignited over 100 wildfires within the park.  

Compliance costs associated with Alternatives 2 and 3 could cost somewhere in the range of $250,000 to $500,000 U.S. dollars at the beginning of the program in order to meet all guidelines required from various agencies.  In addition, fire engines and vehicles would be replaced on a cyclic program, as set forth by the National Interagency Fire Center.  Replacement currently occurs every 5 to 7 years at a cost of approximately $100,000 per engine and $25,000 per truck.

Wildland Fire Use The annual costs for a wildland fire use program were not determined since this program has been suspended for over 20 years (since the Yellowstone fires).  It is anticipated that costs under Alternatives 2 and 3 would average $10,000 to $1,000,000 U.S. dollars per year for the next five years, depending upon the natural fire activity.  

Manual/ Mechanical Treatment Costs for mechanical reduction utilizing fire staff has averaged approximately $35,000 per year at ONP over the past four years.  In the 20 years prior this period, however, ONP did not use dedicated fire crews for hazardous fuel reduction.  In the past, staff kept brush and trees thinned away from ranger stations and buildings only as time and funding allowed.  

Prescribed Fire and Debris Disposal The prescribed fire program has been suspended since the 1988 Yellowstone fires, except for pile burning associated with hazard fuel reduction.  Anticipated acreage under prescribed burning is relatively small and anticipated costs are expected to be less than $35,000 per year for the next five years. 

Goods/ Services Purchased from Local Communities The size of the fire management program stays relatively constant between all three alternatives.  Since most of the base funded money paid to fire staff is spent in the local communities in the form of housing, food and services, increases in total payroll would be expected to have a net beneficial effect on local community economics.  For this analysis, the assumption is made that the same proportion of payroll and support dollars would be spent in the local communities from each alternative.  

Impacts of Fire Operations on Tourists Indirect impacts on tourism may be derived from the temporary effects of smoke or loss of visibility in local communities and the park, causing shortened or cancelled visits.  Over the past 30 years, there have been several smoke events from wildfires that affected local communities to varying degrees.  Assumptions may be made that more severe smoke events may result in a reduction in the length of stay, which could negatively impact local business, however, there is no data to prove this thought.

Revenue from Firefighting Crew Under alternative 2, the park would have a slight increase in dedicated fire staff.  Additional support for environmental compliance, GIS and public education support may also be required.  This could take the form of term positions for the next 2 to 4 years.  Additional subject to furlough and seasonal staff may be necessary to complete field work associated with the hazard fuels reduction program, prescribed burning and wildland fire use programs.  Positions may be shared with San Juan National Historic Park and other park units in the Northwest, but would be stationed at ONP.

4.9.3
Alternatives

The most probable socioeconomic impact to the local communities would be the potential loss of revenues to the park and concessionaires as a result of use restrictions, road closures, or partial closures in response to fire and excessive smoke.  This will be the same regardless of the alternative chosen, but would be offset to a degree by socioeconomic benefits from goods and services purchased from the community to support fire suppression and fire management activities.  As mentioned before, use restrictions and road closures have historically been temporary and infrequent, and of a nature that would not significantly reduce park revenues generated from entrance fees or compromise concessionaire business.  A very large fire that destroyed developed areas within the park or that resulted in the prolonged closure of part or all of the park would be expected to have greater impacts.  Impacts could include damage and loss of property; temporary or prolonged loss of jobs; and loss of revenues to the park and surrounding businesses from a decrease in tourism; however, the likelihood of such a fire is small.

Percentages of minority or socioeconomically disadvantaged persons in the four counties surrounding Olympic National Park either are bordering on, or are above the national average (11.9 percent in 2000) for these categories.  In 1998, Clallam County had a poverty rate of 12.3 percent; Jefferson county had 11.5 percent; Gray’s Harbor had 16.1 percent; and Mason county had 11.8 percent.  Therefore, there is a probability that impacts of each fire management alternative could have some effects on these populations.  However, since most of the communities surrounding the park derive income from other sources, including businesses other than tourism-related, it is expected that they will maintain their current status regardless of the fire management program chosen.

4.9.4 Conclusion (Socioeconomic)

The implementation of any of the alternatives is not expected to significantly impact socioeconomic resources because the local and regional economy would only be affected to a minor degree and there would be no adverse impact to poor and minority populations.  Loss of visitor revenues during very large fires would be offset to a degree by goods and services purchased from the community to support fire suppression and fire management activities.

4.10
HUMAN HEALTH AND SAFETY

4.10.1 Overview

Human health and safety impacts were qualitatively assessed through determination of activities, equipment and conditions that could result in injury, literature review of type and extent of injury caused by equipment and conditions, and in light of mitigation measures and best management practices.

4.10.2
Alternative 1 (No Action)

Fire Suppression Under Alternative 1, activities that posed the greatest threat to human health and safety would be those associated with wildland fire suppression.  Under this strategy, firefighters encounter steep slopes, variable fire behavior, smoke emissions, proximity to wildland fires, and changing environmental conditions.  In addition, firefighting work often requires the use of sharp handtools, power tools and helicopter transportation.  The risks of this work would be mitigated through the use of established safety precautions, as listed under section 3.10.2. 

Impacts of smoke on public health would normally be minimal, as most suppression fires would be small in size, in remote locations and of short duration.  For these small fires, the smoke would usually be diluted through atmospheric mixing and dispersion prior to reaching the park boundary.  Large or very large fires close to the boundary would have a greater potential to impact the general public, especially on nights when an inversion holds smoke at lower elevations, and air currents take the smoke downvalley.  Large fires could burn and smolder for several days or weeks before being completely extinguished.  There is no way to totally limit the impacts of smoke on the local communities from either wildfires or fires utilized for resources benefits.  Park staff would pay close attention to projected fire behavior and weather conditions to determine the potential extended impacts on the public.  Public education and warnings would be needed during episodes of heavy smoke, so that people who are smoke sensitive can take appropriate measures to limit their exposure. 
The risks of wildland fire burning onto privately owned lands (within the boundaries of the park or neighboring the park) would be mitigated through aggressive fire suppression of all unplanned fires.  This would be facilitated by a coordinated interagency response to ignitions.  

Wildland Fire Use Under this alternative, wildland fire use is not used, therefore there are no impacts to health and safety from this management strategy.

Manual/ Mechanical Treatment This strategy involves the use of sharp tools and power saws, and may involve the limbing or felling of small trees.  These tools and activities could pose a risk to personnel if used incorrectly.  The risks are mitigated through formal and on-the-job training, use of personal protective equipment, job hazard analyses, and site specific project plans.  Site specific plans would address mitigation needed to protect sensitive features (including private property) and the safety of visitors, residents, local property owners, and any other people whose safety could be affected by the treatment. Hazard fuel reduction would enhance protection of residents and visitors by creating defensible space around structures.  
Prescribed Fire/ Debris Disposal  Pile burning associated with the hazard fuel reduction program, would have short-term, localized effects on air quality around administrative sites and housing areas.  These effects would usually be limited to one day for each project, when the piles were burned.  Some residual smoke could remain for a day or two from heavier fuels that were still smoldering.  Persons with respiratory problems could be affected.  The prescribed fire burn plan would help mitigate impacts to residents by identifying how to reduce potential impacts of smoke production and smoke-related safety and health issues.  (This would include coordination with affected residents who have special health concerns related to smoke).  Mopping up all unconsumed materials after the second day would mitigate this smoke.  Drift smoke could affect local roadways, and traffic controls could be needed to reduce risks.  The use of manual/ mechanical treatment and prescribed fire helps limit fuel build-up near structures and reduces the risk of escaped fires and the smoke from these fires.  Because the hazard fuels reduction program is limited to 20 acres per year under this alternative, there would be very little immediate impact from smoke, however, the sites that were not treated would continue to be at greater risk from escaped fires and the smoke that results from escaped fires.  

The risk of a prescribed fire escaping onto private property (within the boundaries of the park or neighboring the park) would be mitigated by safety precautions identified in the prescribed fire plan (see section 2.1.4). 

4.10.3
Alternative 2 (Proposed Action)

Fire Suppression Impacts under Alternative 2 would be similar in nature to those described under Alternative 1.  Firefighters would be exposed to slightly less risk, as fewer fires would be suppressed.  The delineation of Exclusion Units where all fires would be suppressed, would help protect populated areas and private property owners within or adjacent to the park from the threat of wildland fires burning onto their properties.  A coordinated interagency response would facilitate this fire suppression.

Wildland Fire Use All wildland fire use actions would require monitoring, which is usually less hazardous than fire suppression because monitoring does not involve the use of sharp tools and power equipment.  However, personnel may still encounter risks related to cross-country travel, helicopter transportation, smoke exposure and proximity to a wildland fire.  Some wildland fire use actions could require holding actions in the hazards involved, which are similar to fire suppression strategies.  The risks of wildland fire use monitoring and holding actions are mitigated using precautions similar to those used for fire suppression.

Impacts from wildland fire use smoke to public health would normally be minimal, as most fires would be small in size, in remote locations and of short duration.  For these small fires, the smoke would usually be diluted through mixing and dispersion prior to reaching the park boundary.  Large or very large fires close to the boundary would have a greater potential to impact the general public, especially on nights when an inversion holds smoke at lower elevations, and air currents take the smoke downvalley.  Large fires could burn and smolder for several days or weeks before being completely extinguished.  

Mitigation for these smoke effects would include an assessment of candidate wildland fires for their probable smoke trajectories; consultation with Washington State Smoke Management meteorologists regarding predicted atmospheric conditions and regional smoke conditions; holding actions to limit the size of some fires (or complete suppression in some cases); and dissemination of information to visitors, residents and neighbors regarding expected smoke effects.

Manual/ Mechanical Treatment Impacts under Alternative 2 would be similar in nature to those described under Alternative 1.  Under this alternative, the manual/ mechanical treatment program would be expanded to 200 acres per year (including ONP and inholder structures within ONP).  

Prescribed Fire/ Debris Disposal Impacts and mitigation related to pile burning would be similar in nature to those described under Alternative 1.  However, because the hazard fuel treatment program would be expanded to 200 acres per year (as listed above in manual/ mechanical treatment), the amount of pile burning and smoke would be greater than under Alternative 1.  The total amount would still be relatively small.

The impacts of individual broadcast prescribe fires would be similar to pile burns.  In both cases, individual project plans identify safety hazards and safety mitigation, and the prescribed burns can be timed to minimize smoke impacts. 

4.10.4
Alternative 3

Fire Suppression Impacts of fire suppression would be the same as under Alternative 2.

Wildland Fire Use Impacts of wildland fire use would be the same as under Alternative 2.

Manual/ Mechanical Treatment Impacts of manual/ mechanical treatment would be the same as under Alternative 2.

Prescribed Fire and Debris Disposal Under Alternative 3, the impacts would be slightly less than in Alternative 2 because this alternative does not include broadcast prescribed fire. 

4.10.5
Conclusions (Health and Safety)

The implementation of any of the alternatives would not significantly impact human health and safety because of the safety precautions and smoke mitigation measures that would be applied to all types of wildland and prescribed fire activities.  The expanded hazard fuel reduction program under Alternatives 2 and 3 would enhance the protection of residents, visitors and employees by creating defensible space around structures. Implementation of any of the alternatives would not impair human health and safety resources or values that are identified as a goal as stated earlier in this document. The goal of providing for firefighter and public safety is given the highest priority.

4.11 VISITOR EXPERIENCE

4.11.1
Overview

Park visitation records show that the summer months (May through September) are typically the busiest tourist months.  This period coincides with the primary fire season.  Since it is difficult to directly correlate tourism spending (dollar figures) with the fire management alternatives, this assessment addresses the relative expected impacts of alternatives on visitation. 

Over the past 30 years, road closures (covering multiple days) have occurred only 3 times due to fire management operations.  These occurred during the Deer Park Fire, the Beaver Fire and the Hoh Fire.  Area closures lasted a few days while crews were mobilized; and while visitor use areas were occupied by fire crews for camps, staging areas, and heli-bases.  On approximately 10 other occasions throughout the past 30 years, temporary closures of roads and trails that generally lasted less than two days have occurred.  These events were directly adjacent to a road or trail, and fire crews and aircraft were required to extinguish and/or mitigate snags of the fires.  These closures generally only affected a single valley or small portion of the trail system and it is difficult to assess if visitors simply utilized a different area of the park while they were displaced by fire activities or if they left the park entirely.  At other times, visitors were led through the work area during “stoppages” in aircraft use or when fire activity allowed safe passage.  Overall, these closures are extremely rare within ONP, since most fires occur off the road and away from trails.  

4.11.2 Alternative 1 (No Action)

Fire Suppression Fire management operations generally include fire detection, fire suppression, monitoring, igniting, and holding.  Depending on location and time of year, these operations may cause temporary impacts to individual recreational experiences.  Possible factors impacting recreation include changes in scenic vistas and types of visitor use.  Impacts also include noise from aircraft, pumps, chainsaws and other power equipment, temporary closures of roads, trails and campgrounds, and drift smoke from fire in adjacent valleys.  Trails may be closed for weeks or months after large fires to reduce the danger of falling snags.  This hazard usually lessens after one winter’s weather.  

Following the fire, visual scars may be noticeable from the fire-lines that were constructed to contain the fire.  Aircraft retardant lines would be noticeable for a relatively short duration, as rainfall associated with the ONP would typically dilute and wash away the retardant after one season.  The burned areas would still be visible to the public, but the area would usually be small in size.  This would enhance the visual experience for some users (providing close-up views of vegetative succession and distant views of Olympic scenery), while it would negatively affect the view for others (who may dislike the sight of burned trees).
The health impacts from smoke are generally considered negligible to the majority of visitors, as most smoke is relatively short in duration in comparison to the average visitor-stay at the park.  The majority of visitors would not be in the main smoke column area and only exposed to thin drift smoke.  Visitors also tend to be both mobile and flexible enough in itinerary to avoid smoke by visiting another section of ONP.  On larger fires, smoke would be more noticeable to visitors as inversions, smoke trapped in canyons or large columns of smoke, obscure viewsheds.  

Typically, due to fire danger within the park and on the Peninsula, a fire ban is placed to limit the potential for human-caused fires during dry periods.  In the park, this would involve restricting open fires in the backcountry, restricting prescribed fire pile burning, and limiting campfires to designated front-country campsites.  Backcountry users would still be authorized to utilize propane or other liquid fueled stoves in the park during these bans.  It is difficult to estimate the impact of fire closures to the parks’ tourism, but district personnel feel there is no noticeable loss of visitation due to these closures.

Wildland Fire Use Under this alternative, wildland fire use is not used, therefore there are no impacts to visitor experience from this management strategy.

Manual/ Mechanical Treatment As mentioned above, noise from manual and mechanical treatments could be an impact to visitors in the nearby areas.  Similarly, road closure due to planned work could also create an inconvenience for visitors.  Smells (emissions) associated with burning could also be considered a distraction and unpleasant to park visitors.  However, without the use of manual/ mechanical treatment (and this alternative includes only a small amount (20 acres/8 ha or less per year)) around front-country structures, untreated fuels could increase the risk of escaped fires that could burn structures and prolong visitor’s inconvenience.  Most of the impacts of fire management can be mitigated, however, by having appropriately placed signage as well as radio alerts disclosing possible closures and other hazardous areas of the park.

Prescribed Fire and Debris Disposal Smoke from prescribed fire pile burning near developed areas may impact recreation in a number of ways.  Recreationists may experience temporary discomfort or decreased visibility if woodland smoke moves into developed areas or near trails.  Pile burning is normally conducted in the spring and fall when visitor use is low. 

4.11.3
Alternative 2 (Proposed Action) 

Fire Suppression Impacts of fire suppression under Alternative 2 would be similar to those described under Alternative 1.

Wildland Fire Use Short-term, visitor use would be slightly more impacted than with full fire suppression in Alternative 1.  Access to areas that are designated for wildland fire use could be restricted during wildland fire use actions, possibly for lengthy periods (2 to 15 days, and possibly longer), to provide for visitor safety.  

Some effect on the visual landscape would occur, as areas that had been burned would not look like the surrounding forested scene that some visitors expect to view at the park.  These effects would be most noticeable for the first few years following a fire.  After a few years, visitors would begin to see scattered snags amidst new green understory. This would enhance the visual experience for some users, while it would negatively affect the view for others.

However, when fire is used to restore or maintain natural processes and conditions, it helps to shape and renew the vegetation and wildlife habitats that are integral parts of many recreational pursuits in the park.  Fire events may create unique opportunities for visitor enjoyment (allowing visitors to view natural processes at work) as well as potentially new educational opportunities.  The effects of some fires, such as maintaining historic scenes or sub-alpine meadows could also simulate wildflower displays, which may provide positive experiences for some visitors.  Wildland fire use would provide an additional opportunity to provide public education about the natural role of fire in the ecosystem.

Manual/ Mechanical Treatment Impacts under Alternative 2 would be similar in nature to those described under Alternative 1.  However, under this alternative, the manual/ mechanical treatment program would be expanded to 200 acres per year (including ONP and inholder structures within ONP).  

Prescribed Fire and Debris Disposal Prior to a prescribed fire, there would be ample time to prepare and educate the public about fire management objectives in general and the prescribed fire in particular.  It would provide an opportunity to inform the public about the beneficial use of prescribed fire.

4.11.4
Alternative 3

Fire Suppression Impacts under Alternative 3 would be similar in nature to those described under Alternatives 1 and 2. 

Wildland Fire Use Impacts under Alternative 3 would be similar in nature to those described under Alternative 2.
Manual/ Mechanical Treatment Impacts under Alternative 3 would be similar in nature to those described under Alternatives 1 and 2. 

Prescribed Fire and Debris Disposal Impacts under Alternative 3 would be similar in nature to those described under Alternatives 1 and 2, without the (minor) impacts of broadcast burns.
4.11.5 Conclusions (Visitor Experience)

	Alternatives 1-3 (Visitor Experience)
	Intensity/ Duration (How Much)
	Significance (What impacts might the Visitor Experience)

	Fire Suppression
	It is difficult to determine how much or how long visitors will be inconvenienced during fire fighting activities, manual/ mechanical treatment, or prescribed burning.  However, all visitors will be properly informed either by press release, park employees, or by signage, and will be appropriately directed to other areas of the Park that would still be conducive to recreational enjoyment and/or solitude.
	Changes to scenic vistas (from smoke, fire, and burnt vegetation).  Smoke and fire would be temporary, but the changed scenery could be long-term depending on the location and conditions. Discomfort due to presence of smoke (temporary and possibly non-existent if visitors are rerouted). Closure of some trails (temporary, short-term); noise from aircraft, pumps, chainsaws, and other power equipment (short term, temporary).  Limited viewing of wildlife (due to their temporary displacement during firefighting activities) (short term, temporary).  Visible scars to terrain following suppression activities (could be long-term depending on location and conditions).  Limited or no use of campfires during dry periods (temporary).

	Wildland Fire Use
	
	Most of the impacts would be the same as described above; however, visitors may be affected for a longer period of time due to use of this tool.  Positive effects of using tool include renewed vegetation and wildlife habitat.  In the long run, this could increase visitor enjoyment and create educational opportunities as the natural role of fire in the ecosystem is displayed.

	Manual/ Mechanical Treatment.
	
	Manual treatment is used (see Appendix B) in areas that are often frequented by visitors (around buildings or structures).  Therefore, it is use of this tool that will likely be noticed by the most visitors.  Possible impacts include closure or rerouting on some trails (temporary, short-term) due to work.  Noise from chainsaws and other power equipment or handtools (short term, temporary).  Limited viewing of wildlife (due to their temporary displacement due to prolonged human presence and treatment activities) (short term, temporary). These impacts are all expected to be short term and temporary.

	Prescribed Fire/Debris Disposal
	
	Similar to that described under Fire Suppression.

	Cumulative Effects
	
	Most affects of fires and associated treatment at ONP are considered short term and temporary.  The visual impacts, such as scarring mentioned above, could last several years, but since fire does play a natural role in the ecosystem and often serves to rejuvenate vegetation and wildlife habitat, it is expected that long term benefits are very positive.  Manual/ mechanical treatment of structures will serve visitors in the long-term by preserving their condition and protecting them from fire-related damage.  


The implementation of any of the alternatives would not significantly impact the visitor experience because large wildland fires are typically infrequent and remote; trail/area closures and visibility impacts would be temporary; and prescribed fire would usually be limited to periods of low visitation.  Public information programs would reduce the impact of fire management activities on visitor use and provide an opportunity to provide education on the natural role of fire and the beneficial use of prescribed fire. 

4.12  CUMULATIVE EFFECTS

The cumulative effects analysis for the Fire Management Plan environmental assessment considers the effects of past, present, and reasonably foreseeable future actions on land uses that could add to (intensify) or offset (compensate for) the effects on the resources and that may be affected by the Fire Management Plan alternatives.  Cumulative effects vary by resource, and the geographic areas considered here are generally the park and areas adjacent to the park.  Each resource area has been examined for cumulative impacts where appropriate, and a summary is provided below to enumerate known projects.

Table 4.5
Cumulative Effects*

*Cumulative effects listed are generic and would vary in range and intensity based on type of fire, topography, aspect, and weather.

	Resource
	Past and Present Actions
	Proposed Actions
	Cumulative Effects

	Air Quality
	Industry and residential sources outside the park emit pollutants and particulate matter; automobiles, multiple wildland fires (suppression) and prescribed fires could contribute to some temporary deterioration in air quality and visibility.
	Wildland fire (including suppression and wildland fire use) and prescribed fire emissions from other fire events outside the park could result in temporary air quality and visibility impacts being visible in the Puget Sound area.  Fire events on Forest Service land and Washington DNR lands are monitored during the fire season.
	Temporary air quality and visibility impacts in Class I area. Communication, cooperation and coordination with other agencies, and landowner burning activities would minimize smoke impacts to air quality.  The Fire Management Plan, in and of itself, would not result in significant cumulative impacts, if communications with surrounding agencies and communities are performed.  The Proposed Action Alternative would contribute the most to air quality cumulative impacts, while Alt.1 and 3 would contribute the least.  Prescribed fires within the park would not be conducted if other fire events do occur.

	Water Resources
	Minor and/or short term impacts to water resources from past wildfires and suppression efforts. 
	Wildland fire, wildland fire activities, hazard fuel reduction and prescribed fire could result in minor and/or short term sedimentation or contamination.
	Minor and/or temporary effects on water resources; Fire Management Plan would not result in significant cumulative impacts.  All the Alternatives would contribute similarly to water resource cumulative impacts from suppression activities (erosion, accidental contamination). Alt. 2 and 3 would contribute more to sedimentation from natural processes than Alt. 1. Prescribed fires within the park would not be conducted if other fire events do occur.

	Soil Resources
	Adverse soil impacts (soil erosion or loss) from past roads, park buildings and improvements, fire suppression efforts.
	Large or very large wildland fires could result in minor and/or short term soil erosion or mudslides (natural effects of fire).  Additional short-term soil erosion possible from suppression activities. 
	Fire Management Plan would not result in significant cumulative impacts. Alternatives 2 and 3 would contribute more to natural soil processes, while Alternative 1 would contribute the least. 




	Wilderness
	Past fire suppression in the park restricted fire as a natural wilderness process.
	The use of the “minimum requirement” assessment would provide the guidance for protection of wilderness character.  Fire would be re-established as a natural wilderness process.
	Wilderness would not be significantly impacted by proposed fire management activities. Alt. 2 and 3 would contribute the most to maintaining natural wilderness processes, while Alternative 1 would contribute the least. Alt. 2 and 3 would include hazard fuel reduction activities in the wilderness, while Alternative 1 would not. Prescribed fire activities within the wilderness would not be conducted if other fire events occur simultaneously in nearby areas, such as in Forest Service wilderness.

	Vegetation Resources
	Fire’s role as a natural disturbance agent was previously limited by the suppression of all fires.  Effects probably greatest on east-side where fire return intervals are shortest. 
	Fire management activities would help restore natural fire regimes and maintain diversity of vegetation.  Vegetation around structures would be thinned through hazard fuel reduction activities.  Potential invasion of non-native species on disturbed sites would be mitigated through MIT, monitoring and removal. Research information about fire effects on vegetation would be gained through a broadcast prescribed fire project.
	Natural diversity of vegetation, and natural fire regimes would be supported through wildland fire use program.  Fuel loadings around structures would pose a reduced fire danger.  Fire Management Plan would not result in significant cumulative impacts.  Alt. 2 and 3 would contribute the most to maintaining natural vegetation patterns, while Alt. 1 would contribute the least.  Alt. 2 would contribute the most information about fire effects on vegetation. Research fires within the park would not be conducted if other fire events occur in similar vegetation-types that could be studied for fire effects.


	Wildlife Resources
	Fire suppression activities have previously displaced wildlife individuals, and may have degraded habitat diversity.  Isolated mortality of individuals on large or very large suppression fires may have occurred.  
	Fire management activities would temporarily displace some wildlife individuals.  Isolated mortality of individuals on large or very large suppression fires could occur. Diversity of habitat would be supported through wildland fire use.
	Wildlife habitat and diversity maintained through wildland fire use.  Fire Management Plan does not result in significant cumulative impacts.  Alternatives 2 and 3 would contribute the most to maintaining natural habitat patterns, while Alternative 1 would contribute the least. Prescribed fires within the park would not be conducted if other fire events simultaneously occur in areas where wildlife could seek refuge.

	Threatened and Endangered Species
	Over 80% of old-growth forest on the peninsula.  Fire suppression activities may have previously displaced T+E individuals, and have degraded habitat.
	Fire management activities would temporarily displace some wildlife individuals.  Isolated mortality of individuals on large or very large suppression fires. Hazard fuel reduction work and related disturbance (noise, smoke) would be located primarily in areas that are already impacted by development or human activity.
	Fire Management Plan does not result in significant cumulative impacts.  Alternatives 2 and 3 would contribute the most to maintaining natural habitat patterns, while Alternative 1 would contribute the least.  Hazard fuel reduction impacts would be greater under Alt. 2 and 3 than under Alt. 1. Prescribed fires within the park would not be conducted if other fire events simultaneously occur in areas where T+E species could seek refuge


	Cultural Resources
	Establishment of the park protected cultural resources; past suppression efforts may have impacted un-recorded sites.
	Minor impacts to cultural resources.  Known cultural sites would receive fire protection.  Mitigation measures would reduce the risk of accidental damage to un-recorded sites from suppression and wildland fire use fires.  Expanded hazard fuel reduction program would have a small risk of accidental damage to historic structures during treatment, but increased fire protection in the longer term. Maintenance of cultural landscapes through broadcast prescribed fire.


	Cultural resources continue to be protected.  Fire Management Plan would not result in significant cumulative impacts.  The Proposed Action Alternative would contribute most to long term protection of cultural resources, while Alternatives 1 and 3 would contribute the least.  Fire events within the park would not affect outside cultural resources.  Fire events outside the park would not affect cultural resources within the park.

	Human Health and Safety
	 Hazards of wildland fire were mitigated through full fire suppression, trail closures during fires, public information, and firefighter safety precautions.
	Mitigation measures to protect human health and safety during wildland fire use would be similar to those used under full fire suppression.  Delineation of Exclusion Units would provide maximum protection to private landowners and areas with concentrated recreational use.  Prescribed fire project plans would be required to detail health and safety precautions.
	Fire Management Plan would not result in significant cumulative impacts.  Human health and safety would receive highest priority under all alternatives.


	Visitor Experience
	Establishment of the park, and the improvement of roads and trails provided access for recreation opportunities.  Increased population growth has resulted in increased recreational use.  Management as wilderness improved recreational experience.  Minor and temporary impacts (smoke, trail closures) due to fire suppression activities may have curtailed some park visits.
	Minor and temporary impacts (smoke, trail closures) to visitor experience during fire management activities might occur if visitors know that a fire is occurring.  
	Long-term enhancement of recreational resources and opportunities (wilderness environment) offsets short-term recreation inconveniences from wildland fire use and hazard fuel reduction.  Fire Management Plan would not result in significant cumulative impacts.  Alternatives 2 and 3 would contribute the most to visitor experience cumulative impacts (both positive and negative), while Alternative 1 would contribute the least.  The park would tell visitors about planned and naturally-occurring fire events.  There would also be an opportunity to educate the visitor about the role of fire in the ecosystem.
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5.0
LIST OF PREPARERS
This environmental assessment was prepared in consultation with the following members of the Olympic National Park staff:

Steve Acker, Ph.D., Botany Supervisor

Sam Brenkman, Fisheries Biologist

Dave Conca, Archeologist

Dave Colthorp, Buildings and Utilities

W.A. Freeland, Planning and Compliance Coordinator

Paul Gleeson, Ph.D., Chief of Cultural Resources Management

Scott Gremel, Biological Technician

Shelley Hall, Wildlife Biologist 

Patti Happe, Ph.D., Wildlife Biologist

Cat Hawkins-Hoffman, Chief, Natural Resources

Fred Manzer, Maintenance Supervisor

John Meyer, Fisheries Biologist

Linda Mosse, Planning Associate

Larry Nickey, Fire Management Officer

Richard Olson, Natural Resources Management Specialist 

Todd Rankin, Prescribed Fire Specialist

Curt Sauer, Chief Ranger

Ruth Scott, Natural Resources Management Specialist 

Jacilee Wray, Anthropologist
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CONSULTATION AND CONTACTS
Mark Gray, Fire Regulation & Fuel Management Coordinator,


Washington Department of Natural Resources

Paul Miller, Biologist, Gifford Pinchot NF


National Marine Fisheries Service 

Brian Mitchell, Environmental Protection Specialist


National Park Service, WASO – Air Resources Division

Judith Rocchio, Physical Scientist, Air Resources


National Park Service, Pacific West Region

Charles Scripter, GIS Specialist, State Office, Spokane, WA 

National Resources Conservation Service

Richard Smedley, Fire Planner


National Park Service, Pacific West Region

Richard Stender, Technical Services Unit Supervisor / Meteorologist

Washington State Department of Ecology, Air Quality Program

5.2
LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS TO WHOM COPIES OF THE ASSESSMENT ARE SENT

See Appendix H.

CHAPTER 6 – Abbreviations, Terms, and Acronyms

6.0
ABBREVIATIONS
CEQ

Council on Environmental Quality

DOI

Department of the Interior

EA

Environmental Assessment

EFR/BAER
Emergency Fire/Burned Area Emergency Rehabilitation

ESU

Evolutionary Significant Unit

FMU

Fire Management Unit

FOFEM
First Order Fire Effects Model

GIS

Geographic Information System

LCS

List of Classified Structures

MIST

Minimum Impact Suppression Techniques (alternate name for MIT)

MIT

Minimum Impact Tactics

NAAQS
National Ambient Air Quality Service

NADP

National Atmospheric Deposition Program

NAPAP
National Acid Precipitation Assessment Program

NHPA

National Historic Preservation Office

NFDRS

National Fire Danger Rating System

NMFS

National Marine Fisheries Service

NOAA

National Oceanic and Atmospheric Administration

NPS

National Park Service 

NVCS

National Vegetation Classification System

OAPCA
Olympic Air Pollution Control Authority

OCNMS
Olympic Coast National Marine Sanctuary 

ONP

Olympic National Park 

PM2.5 

Particulates with diameters of 2.5 micrometers or less

PM10

Particulates with diameters of 10 micrometers or less.

SPCC

Spill Prevention Control and Countermeasures  
TSP

Total Suspended Particulates

UNESCO
United Nations Educational, Scientific, and Cultural Organization

USFS

United States Forest Service

USFWS
U.S. Fish and Wildlife Service

WDFW

Washington Department of Fish and Wildlife

WDOE

Washington Department of Ecology
WFSA

Wildland Fire Situation Analysis

6.1
GLOSSARY

Appropriate Management Response Specific actions taken in response to a wildland fire to implement protection and wildland fire use objectives.

Broadcast Burn Prescribed fire applied to wildland fuels scattered over an area (in contrast to “pile burns”, where the fuels are placed into piles.)

Confinement Confinement is the strategy employed in appropriate management responses where a fire perimeter is managed by a combination of direct and indirect actions and use of natural topographic features, fuel, and weather factors.

Crown Fire A fire spreading through the crowns of trees.  

Cultural Resources These resources include archeological sites, ethnographic information, cultural landscapes and historic structures.

Debris Disposal Debris disposal is burning of wildland fuels deemed infeasible or impractical to mechanically remove, and must be in a non-wildland fuel environment (parking lot, boneyard, gravel pit, etc.)  Any material being burned for debris disposal must be classified as permissible to burn under applicable Federal, State, and Local regulations.  The park would notify tribal representatives of burning operations in their usual and accustomed places.
Decision Criteria Checklist (Initial Go/No-Go Decision)  A set of standard evaluation criteria to determine if the current wildland fire meets criteria to be managed for resource benefits.  The completion of these criteria will lead to a decision to “Go/Not-Go” with management of the fire for resource benefits.  The five standard decision criteria in the decision checklist are: 

· Is there a threat to life, property, or resources that cannot be mitigated?

· Are potential effects on cultural and natural resources outside the range of acceptable effects?

· Are relative risk indicators and/or risk assessment results unacceptable to the appropriate Agency Administrator?

· Is there other proximate fire activity that limits or precludes successful management of this fire?

· Are there other Agency Administrator issues that preclude wildland fire use?

A “yes” response to any element on the checklist indicates that the appropriate management response should be suppression-oriented.  The Recommended Response Action documents the Go/No-Go recommendation. The superintendent (or other designated individual) must sign the Decision Criteria Checklist.

Designated Areas are critical areas in Washington State designated by the Department of Ecology that are otherwise subject to air pollution from other sources.  These currently are Port Angeles, Spokane, Grays Harbor, Raymond, and the I-5 corridor from Bellingham south to Vancouver.

Emergency Fire Rehabilitation/Burned Area Emergency Rehabilitation (EFR/BAER) These are planned actions taken during and after a wildland fire to stabilize and prevent unacceptable resource degradation or to minimize threats to life or property resulting from the fire.

Emergency Spill Response This is the response to any amount of a regulated waste or hazardous material that is spilled to the environment (air, land, surface waters, ground waters) that may detrimentally affect health, the environment, or property. 
Fire Resources Fire resources are the people and equipment needed to manage or suppress wildland fires.  These resources include, but are not limited to: overhead teams, firefighters, resource advisors, engines, helicopters, and retardant aircraft.

Fire Frequency A general term referring to the recurrence of fire in a given area over time.

Fire Management Unit Any land management area definable by objectives, topographic features, access, value-to-be-protected, political boundaries, fuel types, or major fire regimes, etc., that set it apart from management characteristics of an adjacent unit.  These units may have dominant management objectives and pre-selected strategies assigned to accomplish these objectives.

Fire Regime A generalized description of the role fire plays in an ecosystem.  It is characterized by fire frequency, predictability, seasonality, intensity, duration, scale (patch size), as well as regularity or variability.

Fire Return Interval The number of years between two successive fire events in a 

given area.

Fire Suppression Activity Damage Emergency actions taken to repair or rehabilitate damage to lands, resources, and facilities directly attributable to the wildland fire suppression effort or activities.

Fireline Intensity This is the amount of heat released per unit time per unit length of fire line.

Hazard Fuels Excessive live and/or dead wildland fuel accumulations (either natural or created) having the potential to for the occurrence of uncharacteristically intense wildland fire.

Hazard Fuel Reduction Hazard fuel reduction projects remove excessive live or dead fuel to protect life and property, including communities at risk and municipal watersheds; natural resources, including critical native plant communities and their processes, and threatened and endangered species; and important cultural resources.  These treatments, a variety of fire and non-fire techniques, include, but are not limited to, prescribed fire and wildland fire use, mechanical, chemical, biological, and manual methods.

Historic Value Structures Structures that are on the list of classified structures.

Holding Actions Planned actions required to achieve wildland and prescribed fire management objectives.  These actions have specific implementation timeframes for wildland fire use actions but can have less sensitive implementation demands for fire suppression actions.  For wildland fire use actions, a Maximum Manageable Area may not be totally naturally defensible.  Specific holding actions are developed to preclude fire from exceeding the Maximum Manageable Area.  For prescribed fires, these actions are developed to restrict the fire inside the planned burn unit.  For fire suppression actions, holding actions may be implemented to prohibit the fire from crossing containment boundaries.  These actions may be implemented as fire lines are established to limit the spread of fire.

Initial Attack An aggressive fire suppression action consistent with firefighter and public safety and values to be protected.  

List of Classified Structures The LCS is a computerized, evaluated inventory of all historic and prehistoric structures with historical, architectural, or engineering significance in which NPS has or plans to acquire any legal interest.  Included are structures that individually meet the criteria of the National Register or are contributing elements of sites and districts that meet the National Register criteria.  Also included are other structures - moved, reconstructed, and commemorative structures, and structures achieving significance within the last 50 years - that are managed as cultural resources because of decisions reached through the planning process.  The LCS assists park managers in planning, programming, and recording decisions of appropriate treatment.
Manual/ Mechanical Treatment Manual treatment is the use of hand-operated power tools and handtools to cut, clear or prune herbaceous and woody species.  It is a method of reducing hazardous accumulations of wildland fuels, and is often used to create defensible space near structures. In the park, manual treatment would be used to remove excess woody debris from the ground; remove “ladder” fuels, such as low limbs and brush (which could carry fire from the forest floor into the crowns of trees); and thin dense stands of trees to reduce the horizontal continuity of fuels.  Occasionally, larger mechanized equipment (a boom truck and front end loader) would be used to move large boles, with the restriction that the equipment would not be driven off road.  Material cut or gathered through manual/ mechanical treatment would usually be disposed of by piling and burning on site, or burning at an established burn pit.  Other methods of disposal, used less frequently, due to the size, quantity, and location of materials, would include chipping and broadcast burning.

Minimum Impact Suppression Techniques (MIST) An alternative term for Minimum Impact Tactics.

Minimum Impact Tactics (MIT) Minimum Impact Tactics (also referred to as Minimum Impact Suppression Techniques) are guidelines that assist fire personnel in the choice of procedures, tools, and equipment used in fire suppression and post-fire rehabilitation.  These techniques reduce soil disturbance, impact to water quality, noise disturbance, intrusions in the wilderness, and cutting or trampling of vegetation. MITs modified for ONP are contained in Appendix D-1.  

Minimum Requirement Process A method for assessing whether a proposed wilderness-related administrative activity is necessary and to identify the minimum tool for effectively carrying out the activity. 

Natural Resources These resources include vegetation and wildlife (both terrestrial and aquatic), plus atmospheric, geologic and hydrologic features.  The wilderness character of the park can be considered a natural resource or a social resource.

Pile Burning Burning of vegetative material that has been concentrated by manual or mechanical methods in a wildland fuels environment where fire may spread beyond the pile perimeter.  A prescribed fire plan shall be written and approved prior to ignition for all pile burning.

Preparedness Activities that lead to a safe, efficient, and cost-effective fire management program in support of land and resource management objectives through appropriate planning and coordination.

Prescribed Fire Any fire ignited by management actions to meet specific objectives.  The fuels to be burned are in either their natural or modified state under specified environmental conditions (e.g. weather and fuel moisture), confined to a predetermined area, and within a range of fire intensity and rate of spread that permits attainment of planned management objectives and is conducted in conformance with an approved prescribed fire plan meeting National Environmental Policy Act (NEPA) and National Historic Preservation Act (NHPA) requirements prior to ignition.

Prescribed Fire Plan A plan required for each fire application ignited by managers.  It must be prepared by qualified personnel and approved by the appropriate agency administrator prior to implementation.  Each plan will follow specific agency direction and must include critical elements described in agency manuals. 

Prescription Measurable criteria that define conditions under which a prescribed fire may be ignited, guide selection of appropriate management responses, and indicate other required actions.  Prescription criteria may include safety, economic, public health, environmental, geographic, administrative, social, or legal considerations. 

Silvicultural Burning Under the Washington Clean Air Act, silvicultural burning means burning of wood fiber on forest land consistent with the provisions of RCW 70.94.660.
Smoke Sensitive Areas are special areas in and near the park where elevated concentrations of pollutants from smoke may cause human health or environmental impacts.  They include areas of heavy recreational use and population centers outside designated areas.

Special Category Vascular Plants: These include: 1) U.S. Fish and Wildlife Species of Concern; 2) Vascular plants listed by the Washington State Department of Natural Resources Natural Heritage Program (WNHP) as Endangered, Threatened, Sensitive, and Review; 3) Plants which are rare within Olympic National Park, but which may be common elsewhere in the Pacific Northwest. Rare is defined as five or fewer occurrences within the park or restricted to one geographic area.  See Appendix F-2 Special Category Vascular Plants. 

Unplanned and Unwanted Wildland Fires:  An unplanned and unwanted fire is one burning outside the parameters as defined in land use plans and fire management plans for that location (including areas where the fire can be expected to spread) under current and expected conditions.  Unplanned and unwanted fires includes fires burning in areas where fire is specifically excluded; fires that exhibit burning characteristics (intensity, frequency, and seasonality) that are outside prescribed ranges, specifically including fires expected to produce severe fire effects; unauthorized human caused fires (arson, escaped camp fires, equipment fires, etc.); and fires that occur during high fire dangers, or resource shortage, where the resources needed to manage the fire are needed for more critical fire management needs.

Unplanned is not the same as unscheduled.  The timing of a lightning fire ignition is not known, however a lightning-caused fire could still be used to meet fuels and ecosystem management objectives if that type of fire is expected to burn within the parameters of an approved plan; the fire is burning within the parameters for the area; is not causing, or has the potential to cause, unacceptable effects; and funding and resources to manage the fire are available.

Wildland Fire Any non-structure fire, other than prescribed fire, that occurs in the wildland.

Wildland Fire Assessment (WFA) When a fire is discovered the Wildland Fire Assessment process is used to determine whether the fire should be managed for benefits or suppressed.

Wildland Fire Implementation Plan (WFIP) 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 use action.  A full WFIP consists of three stages.  Different levels of completion may occur for differing management strategies (i.e. wildland fire use actions will have two-three stages of the WFIP completed while some fires that receive a fire suppression response may only have a portion of Stage I completed).

Wildland Fire Management Program The full range of activities and functions necessary for planning, preparedness, emergency fire suppression operations, and emergency rehabilitation of wildland fires, and prescribed fire operations, including non-activity fuels management to reduce risks to public safety and to restore and sustain ecosystem health.

Wildland Fire Situation Analysis (WFSA) The Wildland Fire Situation Analysis is a decision making process that evaluates alternative management strategies against selected safety, environmental, social, economic, political, and resource management objectives.

Wildland Fire Suppression An appropriate management response to wildland fire that results in curtailment of fire spread and eliminates all identified threats from a particular fire.  All wildland fire suppression activities provide for firefighter and public safety as the highest consideration, but minimize loss of resource values, economic expenditures, and/or the use of critical firefighting resources.

Wildland Fire Use The management of naturally ignited wildland fires to accomplish specific pre-stated resource management objectives in predefined geographic areas outlined in Fire Management Plans.  Operational management is described in the Wildland Fire Implementation Plan.  

Wildland Fuels Combustible material that can be consumed by fire which includes naturally occurring live and dead vegetation, such as grass, leaves, ground litter, plants, shrubs, and trees, and excessive buildups of these materials resulting from resource management and other land use activities, as well as from natural plant growth and succession.

Wildland-Urban Interface The Wildland-Urban Interface is the area where homes and structures meet the natural environment of forests and wildlands.
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