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The National Park Service (NPS) has completed the environmental analysis process for the Volcanic Hazards Monitoring Environmental Assessment.  
Purpose and Need
The National Park Service (NPS) undertook evaluation of a proposal from the U.S. Geological Survey (USGS), Cascades Volcano Observatory (CVO) located in Vancouver, Washington in cooperation with the University of Washington, Pacific Northwest Seismic Network (PNSN) in Seattle, to expand the seismic and Global Positioning System (GPS) monitoring station network in Mount Rainier National Park.  The PNSN currently operates five seismic stations in Mount Rainier National Park and an additional four stations in the region around the park (White Pass, Voight Creek, Glacier Lake and Grass Mountain) as part of the Mount Rainier seismic network.  

The USGS, as part of its mandate to mitigate volcanic hazards, has proposed a multi-year, phased upgrade of monitoring stations at Mount Rainier to deploy newly developed technologies and to adapt to the results of approximately 12 years of focused volcanic hazards research since the publication of the National Research Council (1994) report that identified Mount Rainier as one of the most hazardous volcanoes in the United States (Sisson et al. 2005).  

It has been known since the late 1950s that lahars (volcanic mudflows) from Mount Rainier threaten downstream rural, suburban, and urban communities.  These communities have grown rapidly, and intensive work by the USGS through the1990s shows there are now approximately 150,000 people living in areas that were swept by lahars from Mount Rainier over the last 6,000 years (Sisson et al. 2005).  

Lahars from Mount Rainier can be generated directly, not only from newly erupted lava, tephra, and pyroclastic flows flowing over the ground surface and melting snow and ice, but also from untriggered collapse of unstable portions of the upper part of the volcano.  Although the majority of known flank collapses have been associated with eruptive periods, dating of past events is insufficient to establish the precise timing of failures and eruptions.   According to the USGS, it is not known, for example, if future flank failures (lahars) would be preceded by months, weeks, or days of precursory seismic warnings (Sisson et al. 2005).   There have been six major flank collapses in the last 6,500 years (Moran et al. 2000).

The most recent large failure – the Electron Mudflow, which occurred approximately 550 years before present – had no known associated eruption and as a result may have had little or no conventional seismic warning.  Furthermore, the sudden onset of the 2004-2005 eruption of Mount St. Helens shows that at some volcanoes the time period between the inception of heightened seismic activity and the first explosive eruptions can be as short as a few days (Sisson et al. 2005).
Even small eruptions at Mount Rainier could disrupt air traffic, cause major flooding due to ice melt, or trigger flank collapses leading to debris flows that could reach heavily visited regions of the national park as well as nearby municipalities. Given the societal implications of a volcanic event at Mount Rainier, it is imperative that volcano monitoring systems be installed in advance and be reliable and provide information as rapidly as possible (Moran et al. 2000).

Because of the increasing numbers of people threatened, the unique nature of the potential hazards, and the possible short time period between volcanic reawakening and destructive activity (such as lahars), the USGS proposes to enhance monitoring capabilities at Mount Rainier to better detect the onset of volcanic activity; to more accurately assess the likelihood of an eruption; and to be able to detect movements on the upper edifice that could potentially lead to large failures of portions of the volcano (Sisson et al. 2005).

Due to successful outreach efforts by the USGS, PNSN, and the NPS, residents of the Puget Sound region have become more aware of potential hazards from Mount Rainier, and because of ongoing experience with Mount St. Helens, have an expectation of rapid, informative communication in near real-time as events develop (Sisson et al. 2005).  The current PNSN/USGS monitoring network at Mount Rainier (consisting of five seismic stations and one GPS station) is incapable of meeting these expectations.  

For example, the November 2004 earthquake swarm at Mount Rainier was located at shallow depth under the volcano.  The scarcity of seismic stations, however, prevented determining the mechanisms for those events, and no geodetic (surface measurement) data were available to determine if the earthquakes were associated with edifice deformation, incipient failure, or an influx of new magma.  Because of inclement weather and heavy snow pack much of the year on Mount Rainier, the USGS cannot expect to install an adequate monitoring system on short notice, particularly in winter conditions which generally extend from October or November through May or June and even into July.  The proposed upgrades to volcanic hazards monitoring at Mount Rainier would address these deficiencies by selecting the locations and then calibrating them prior to the onset of potential activity.   

As stated in the Summit Seismic Station Environmental Assessment (NPS 1998), a well-designed and maintained seismic network at Mount Rainier is of paramount importance for state, county and city emergency managers, all of whom are responsible for the safety of people who live, work and commute daily in volcanic hazard zones within and downstream from Mount Rainier (Sisson et al. 2005).  This network is also important for scientists seeking a better understanding of the volcano’s earthquakes, structure and hazard potential.  The stations currently located within the park are part of this seismic monitoring network and have been extremely valuable in assessing geologic events, such as rockfalls, at Mount Rainier.  The seismic monitoring network is one of many tools being used by scientists to better understand the hazards posed by Mount Rainier.  Other tools include technologically advanced geologic mapping, using satellite imagery and field surveys, as well as comparison of the characteristics of Mount Rainier to other active volcanoes. 

Without additional monitoring of Mount Rainier devastating effects to people and structures both within and outside the park boundary could occur without warning and could result in tremendous loss of life and property damage.  The movement of magma is often preceded by earthquake swarms.  Over time, it has become clear that the small number of widely spaced seismic stations located at Mount Rainier is not enough to accurately determine the depth of earthquakes occurring in and beneath the mountain.  The need for additional seismic stations was clearly stated by the National Research Council (1994).  More recently, Ewert et al. (2005) noted that many volcanoes in the United States, including Mount Rainier are under monitored.  
In fact, Mount Rainier was one of the three most threatening of 169 potentially active U.S. volcanoes.  Installing the seismic / GPS stations would increase the density of monitoring locations and would allow the USGS to determine earthquake locations and magnitudes with greater accuracy.  Improved understanding of Mount Rainier seismicity and volcanic structure will result in increased understanding of geologic hazards.
Locating additional well-distributed long-term and temporary seismic/GPS stations in the park would affect wilderness.  Wilderness implications and geohazards implications must be considered in deciding, as an attempt to better define the location(s) and possible causes of seismic activity in the volcano, whether to place the additional stations and if they are appropriate, where and how to place them.   The NPS has a responsibility as a public service agency to effectively administer Mount Rainier National Park and to understand the hazards of the land it manages even when those hazards might threaten an array of people not associated with the direct management of the park (not within the park boundary).  
Regardless of whether the proposed project is implemented, if a major geologic or volcanic event were to occur that could threaten areas in and outside of the park, the NPS would continue to work closely with the USGS, emergency organizations and others to facilitate the deployment of necessary equipment needed to assess and mitigate or limit, if possible, the consequences of such an occurrence to life and property.  
As stated in Management Policies (NPS 2006:6.3.6.1), The National Park Service has a responsibility to support appropriate scientific activities in wilderness and to use science to improve wilderness management.  If there is a way to facilitate research that will lead to a better understanding of the volcano’s hazards before a catastrophic event occurs then Mount Rainier National Park must assess the research proposal as it relates to the National Park Service mission, cultural and wilderness values.  
Selected Alternative 
Alternative 2:  Upgrade Seismic Stations and Install GPS Stations 
(Phased Upgrade and Installation of New Monitoring Stations [Seismic and Global Positioning System (GPS) Stations] to Detect Seismic / Volcanic Events)
 TC "A. Alternative 2: Upgrade Seismic Stations and Install GPS Stations" \f C \l "2" 
1) General Description

Under the selected alternative, the Cascades Volcano Observatory (CVO), in cooperation with other USGS and University of Washington Pacific Northwest Seismic Network (PNSN) staff would 1) install four new continuous seismic/GPS stations (Panhandle Gap, Observation Rock, Sunset Amphitheater, and Klapatche Point) and one new GPS station at Sunrise; 2) upgrade two existing seismic stations with GPS capability (Camp Muir and Camp Schurman); 3) temporarily install and calibrate approximately 41 GPS campaign stations consisting of 23 on the upper mountain above 9,000 feet (up to 19 new sites), 14 on the lower edifice flanks (2 new sites) and 4 roadside sites (no new sites);  and 4) potentially install one or more long-term, continuously recording GPS, seismic or other stations on the upper mountain in Mount Rainier National Park at one of the sites noted above.  Collectively these monitoring stations would improve earthquake detection and hazard forecasting, especially changes in the surface elevations (deformation) of the volcano.  The proposed project would also include installation of new antennas on existing infrastructure at Crystal Mountain (Grubstake Peak).  

The new stations would complement the existing stations in the park and would fulfill the Decade Volcano (National Research Council 1994) report calling for additional volcanic studies and seismic monitoring of the Mount Rainier volcano and would begin to address the deficiencies pointed out by the National Volcanic Early Warning System (NVEWS) report/proposal (Ewert et al. 2005).  The proposed work would generally be done in phases, with upgrades being completed first, followed by installation of new seismic stations, and temporary installation and calibration of campaign sites, and lastly the potential installation of additional near summit monitoring stations.

Because of the increasingly large threatened population (more than 150,000 people), the unique nature of the potential hazards, and the possible short time-period between volcanic reawakening and lahars (volcanic mudflows), the USGS wants to be able to detect the onset of volcanic activity at Mount Rainier at the earliest possible moment and to be able to evaluate quickly if portions of the upper edifice have begun to fail (Sisson et al. 2005).  With the increased monitoring network, the USGS would have a much improved ability to meet this need and would be closer to meeting monitoring recommendations.

The proposed number and location of both long-term and campaign sites has been carefully considered to determine the most effective array should the volcano become more active (Sisson pers. comm. 2007).  Heretofore, although additional seismic stations could have been proposed and added to Mount Rainier, the addition of new seismic stations alone without the addition of GPS stations, would not have addressed the need to effectively detect volcanic deformation, which could be a key indicator of the lahars that Mount Rainier has historically produced, and which could also signal other volcanic activity (such as the rise of magma).  As a result, adding GPS monitoring capability is one major component of the proposed study.
Helicopter Operations

Much of the proposed work would involve helicopter operations and flying and landing in wilderness in the park.  As noted in the Environmental Assessment, this was deemed to be the “minimum tool” because the project sites are remote and at mid- to high elevations in heavily glaciated regions. Due to the high elevation locations, the weight of the equipment, the inability to use pack stock, and the need to calibrate equipment simultaneously in order to acquire and evaluate hazards data within a few years, these sites would be installed via helicopters.  All helicopter operations would be managed by the USGS in cooperation with the NPS and scheduled as directed by the NPS (after Labor Day weekend in September) to avoid potential impacts to threatened species of nesting birds (marbled murrelets and northern spotted owls) and to reduce the transitory impact of helicopter flights on wilderness visitors.  

Members of USGS and PNSN field parties are trained in aircraft safety, and as with NPS personnel, are required to wear personal protective equipment (PPE) including nomex clothing, leather gloves and boots, and flight helmets.  CVO staff is very experienced with helicopter operations, including sling loading, due to the ongoing eruption of Mount St. Helens.  In addition, the USGS and PNSN staff involved would be experienced mountaineers.   Volcano Hazards Team members include mountaineers with experience in the Cascades, Alaska, the Andes, the Alps, and New Zealand.  To minimize impacts on resources, to increase familiarity with / document project areas, and to ensure needed resource information is collected, USGS / PNSN staff may be joined by NPS staff (also experienced mountaineers) for installation of new and campaign sites, as appropriate for the location, work schedule, and available logistical support.  The USGS / PNSN staff would document by digital photographs and other measurements those sites not visited by NPS staff, and would provide this documentation to the NPS.
Because of heavy visitation to Camps Schurman and Muir, Observation Rock and Panhandle Gap, close coordination and scheduling with NPS would occur to ensure public safety and minimal visitor disturbance.   Other proposed monitoring (campaign) sites are more remote and would be unlikely to have more than a few visitors (climbing parties) in the vicinity.  Nonetheless, it is likely that visitors in other areas would be overflown by helicopters as they entered the park.

There would be a minimum of two helicopter flights for each campaign site, up to a maximum of approximately eight flights for the additional equipment at Sunset Amphitheater/St. Andrews Rock.  According to park policy, depending on the elevation of the proposed monitoring sites, helicopters used would include Long Rangers, A-Stars, Black Hawks or Chinooks.

Maintenance trips may be necessary every one-two years for the first several years following each installation to make any modifications necessary for the stations to function year-round. In the long-term, each of the existing seismic and GPS stations would be visited for maintenance once every four or five years during the field season to replace batteries. Station maintenance would take up to eight hours per station. Camp Muir, Camp Schurman and Sunset Amphitheater/St. Andrews Rock could require the use of a helicopter for access, depending on the season.  Approximately one helicopter day, each day consisting of one or two round trip flights from the heli-base linking each site scheduled that day, would be required during maintenance years for visits to seismic and GPS stations, with one to three stations serviced in one day.  Maintenance flights (if needed) would originate from the Kautz (permanent base), Paradise River Fourth Crossing (temporary base) or Ranger Field (permanent USFS base) helibases, whichever was closest and would occur after Labor Day.  Maintenance could also take place via climbing expeditions to selected sites.

2) Proposed Phasing of Project Components

The four components of the project (New Seismic/GPS Stations, Camp Muir/Camp Schurman Upgrades, Campaign Stations, and Near Summit Monitoring) would be divided into the following four phases, installed over four or more years.

Phase I: 

A) Upgrade the Camp Muir and Camp Schurman Seismic Stations with GPS capability.  
B) Install new antennas at Crystal Mountain (USFS land).

C) Install the new long-term broadband seismic / continuous GPS station near Panhandle Gap (White River area).
D) Install a new GPS station at Sunrise.
Phase II: 

a) Install Observation Rock (Mowich Lake area) short-period seismic/GPS station and tiltmeter.

b) Install Sunset Amphitheater/St. Andrews Rock short-period seismic/GPS station and tiltmeter.

Phase III:

a) Install a dense network of up to 23 temporary (2-4 days) campaign stations on the upper mountain above 9,000 feet elevation (up to 19 new sites), plus 14 sites (2 new sites) in the surrounding lower elevation region (41 total sites (21 new): 38 in wilderness and 3 in visitor facilities zoned non-wilderness areas).  These would include the installation of benchmarks (3.5 -inch diameter brass plates), where not already present, and anchor bolts (0.5” diameter x 0.5” high) for temporary seismic/GPS stations.  They would enable establishment of baseline conditions for the early detection of flank failures.  Some stations in and near Sunset Amphitheater / St. Andrews Rock would be installed and surveyed concurrent with installation of the Phase II Sunset Amphitheater / St. Andrews Rock seismic / GPS / tiltmeter station.  It is likely that many of the temporary GPS stations could later become combined seismic/GPS stations should the volcano become more active and begin to indicate an eruption or lahar.  Test the network to work out installation problems.  Six stations, including Sunset Amphitheater/St. Andrews Rock, would also contain test INSAR monitoring devices to determine if satellite monitoring could detect slope changes over time without additional site visits.

b) Install a new long-term short-period seismic/GPS station on the West Side Road at or near Klapatche Point (lower west flank).

Phase IV:

a) Install one or more long-term, continuously recording GPS, seismic or other stations on the upper mountain, pending the development of sufficiently robust and low visual-impact technology as well as funding for the USGS National Volcanic Early Warning System (NVEWS) proposal.

There are no changes or modifications incorporated in the Selected Alternative (Alternative 2 as detailed in the Volcanic Hazards Monitoring Environmental Assessment) as a result of public review.

Summary of Other Alternatives Considered
Alternative A: No Action (Continue Current Management)

Under this Alternative, the existing seismic stations, GPS station (Paradise) and existing USGS benchmarks currently located in Mount Rainier would remain.  Agreements for the use of the seismic stations currently in wilderness would be extended until such time as they no longer provide information that fulfills the purpose for their establishment.  Agreements for the other (non-wilderness) seismic stations would be extended indefinitely, as long as the National Park Service, the University of Washington and/or the U.S. Geological Survey want to maintain them.  Should the stations become obsolete or be no longer needed, they would be removed and the sites restored as specified in their authorization agreements.

There are currently five long-term monitoring seismic stations and one seismic/GPS stations in Mount Rainier National Park, including the recently installed station in the Paradise area which includes a Global Positioning System (GPS) instrument and a helicorder displayed for interpretive purposes in the Jackson Visitor Center at Paradise which shows visitors a recent (usually ongoing) record of seismic activity, picked up by the Longmire seismic station.  Twenty-five sites within the park are used for periodic surveying of changes in the shape of the volcano (deformation).  These are marked with bronze benchmarks or other location indicators affixed to bedrock.   

The five long-term seismic stations, located at Longmire, Mount Fremont, Emerald Ridge, Camp Schurman and Camp Muir, are part of the Pacific Northwest Seismic Network (PNSN).  Of these, only the ones at Mount Fremont and Emerald Ridge are located in wilderness.  All of the seismic stations are operated under a Research and Collecting Permit with the University of Washington.  
Periodically, other seismic stations have been temporarily located in the park:

· An additional temporary seismometer was located near the Shriner Peak Lookout at 5,834 feet from 1995-1997 during a study by Dr. Seth Moran.  In addition, five other temporary seismic stations, including ones located at Ohanapecosh and the Westside Road, were used by Moran (1997) (during a nine-day period in 1994) who used a total of 18 seismic stations both within and outside of Mount Rainier National Park to complete his doctoral research.
· From 1999-2001, a seismic station was also located near the summit of Mount Rainier.  Due to harsh conditions at the summit and the lightweight condition of the station itself (since it was hand carried), it worked for only about 2 months in 1999 and 3 months in 2000.  The data obtained were enough to provide more information about earthquakes in and beneath the volcano including the likelihood that earthquakes were at shallower depths than previously calculated without the station, but it did not answer the key questions about the earthquake sources (Malone 2007).  
· After a series of earthquakes in October 2006, the USGS wanted to better assess their location and depth.  As a result two temporary seismic stations were placed in the park, one near Cayuse Pass and one near the Owyhigh Trailhead (White River Road) and then removed immediately following the cessation of frequent quakes.  
The long-term and temporary seismic stations have collectively shown that many of the seismic events on the edifice of Mount Rainier are due to glacier movement, glacial outburst floods, and rain-triggered debris flows.  They have shown that two distinct types of seismic events occur within Mount Rainier: long-period seismic events determined to be caused by glacier movement over rock, and tectonic-type earthquakes that are theorized to be related to circulation of hydrothermal fluids beneath the volcano, with fluids derived from a hypothesized zone of hydrothermal / magma melt pockets at depth below the summit (Moran et al. 2000).  Collectively, the stations have been valuable in developing understanding of the magmatic system beneath Mount Rainier.  In the 1980s the seismic stations recorded several thousand events beneath or within the volcano.  Of these, a few hundred were clearly earthquakes; the others were caused by the movement of glaciers or by rockfalls on the flanks of the mountain (National Research Council 1994).  Shortly after publication of Mount Rainier: Active Cascade Volcano, seismologists were able to determine the seismic signature differences among glacial movements, rockfalls, and earthquakes.

Paradise GPS Station

The newest of the stations in the park, the Paradise station was attached to gable end of the Paradise Ski Dorm garage end in 2006.  It is a continuous GPS station and is now the baseline measurement for volcanic deformation at Mount Rainier.  It will also serve as the base station for other studies.  If and when volcanic unrest begins, this installation can and will be converted to collect real-time positions for hazard mitigation.  It was installed using a lift station and will be maintained the same way.
Longmire Seismometer

Located approximately 7.5 miles (12 kilometers) from the summit, the Longmire seismometer was one of the first seismic stations located in the Pacific Northwest and is the oldest station in the park (Malone 1998).  Originally established in the Paradise Meadows in 1958, the station was eventually moved to Longmire (in the administrative housing area) to remove non-seismic surface impacts (foot traffic) and to reduce the potential for vandalism.  A phone cable connects this seismic station to the Jackson Visitor Center, where a helicorder (drum and needle) demonstrates seismic activity for park visitors.  The Longmire seismic station has been a Worldwide Standard seismograph station since 1963.

Mount Fremont Seismic Station

The Mount Fremont seismic station is located down-slope from the Mount Fremont Lookout in the Sunrise area of the park.  Perhaps due to its excellent maintenance, good calibration or geographic position, this seismic station provides some of the best information in the state for the Pacific Northwest Seismic Network (Malone 1998).  It was placed there in 1972 as the U.S. Geological Survey began to actively monitor volcanoes.  It is a long-term, vertical-component, short-period seismometer.
Emerald Ridge Seismic Station

Installed in summer 1989, along with the Camp Schurman seismometer, the Emerald Ridge seismic station is the only one located on the west side of Mount Rainier within the park boundary.  Like the Mount Fremont seismic station, the Emerald Ridge station is positioned within a clump of trees.  This station was placed after a series of damaging glacial outburst floods occurred on Tahoma Creek.  Its position, approximately 4.3 miles (7 kilometers) from the summit, has been essential in interpreting Mount Rainier seismic events.  Like its counterparts, this seismic station is an attempt to better detect seismic events. Following its placement and in conjunction with the Camp Schurman seismometer, it resulted in a much greater number of seismic events being detected as well as a significant decrease in standard errors for calculated depths (Moran 1995 in Moran et al. 2000).  
Camp Schurman Seismometer

The Camp Schurman seismometer was installed in 1989 under an agreement with the University of Washington.  Due to the location of Camp Schurman (surrounded by designated wilderness) the park requested and the University complied with minimum tool provisions in its installation.  The Camp Schurman seismic station is located approximately 1.9 miles (3 kilometers) from the summit.  A solar panel and antenna were mounted on a pre-existing hut.  The batteries and radio transmitter are inside the hut.  The seismometer and voltage-controlled oscillator are outside the hut and are connected to the equipment inside and on the hut via a two-conductor wire that lies under the scree adjacent to the hut.  After minimum tool analysis, a helicopter was used to ferry materials to Camp Schurman in June 1989.  The Camp Schurman seismic station is difficult to maintain due to winter access limitations.  (The White River Road as well as Highways 410 and 123 are closed in winter.)
Camp Muir Seismometer

The Camp Muir seismometer is located on the side of the Butler Shelter at Camp Muir approximately 1.9 miles (3 kilometers) from the summit.  It was installed in 1993 to improve the ability to monitor and locate seismic events and to enhance depth determination of summit and near-summit earthquakes.  This station is subject to the severest weather conditions, particularly strong winds.   Maintenance is difficult due to the susceptibility of the station to breaks in data during frequent winter storms.  With the installation of the Camp Muir seismometer, five seismic stations were in place within 7.5 miles (12 kilometers) of the summit.

Preliminary Alternatives Considered But Rejected

Hand Transport of Long-term and Temporary (Campaign) Stations to Upper Mountain Locations

This technique was tried with the summit seismic station in 1999 and due to the lightweight nature of the equipment and the harsh high elevation conditions, the equipment failed shortly after installation and three years placement resulted in only about five and a half months of generally low quality data (Malone 2007).  The solution to this problem has been achieved at volcano monitoring installations in Alaska and on parts of Mount St Helens, and consists of providing sufficient power supply (solar panels), power storage (batteries), physical support (heavy gauge steel scaffolding to support solar panels and antennas), and equipment protection (equipment boxes, entrenched seismometer vaults) so that the installations can operate through winter storms.  The equipment (instruments, batteries, support structures) and necessary tools and cement for site assembly aggregate to approximately 1000 lbs. per location, and it is infeasible to deliver this material manually.  Scaling back instrument protection and power supplies to enable manual transport would lead to equipment failure, thus failing to meet the project objective of improving the data quality and reliability of the monitoring program.

For campaign site installation, non-helicopter-based access would be infeasible due to the high-elevation location of most sites.  Installation generally requires a powerful drill to bore 0.5 inch diameter holes into rock (for campaign sites) and approximately 30 lbs. of cement for securing the benchmark onto rock.  GPS measurements at each site require a battery (60 lbs.), solar panels (30 lbs.), GPS receiver (5 lbs.), and tripod (5 lbs.).  The collective weight of this equipment would make it infeasible to hand-transport equipment to most sites.  Where it could be hand-transported visiting the number of sites on foot would require multiple field seasons to accomplish a single survey, which would compromise the precision to which the relative distances between sites could be measured. As a result, this alternative would not meet the proposed project objectives of obtaining a robust baseline against which future measurements can be compared and evaluated.

Add Fewer Long-Term Seismic/GPS Monitoring Stations
Over time, it has become clear that the small number of seismic stations located at Mount Rainier is not enough to accurately determine the depth of earthquakes occurring in the mountain.  Even as long ago as 1994, the National Research Council report recommended the placement of a larger array of seismic stations.  More recently, Ewert et al. (2005) noted that many U.S. volcanoes, including Mount Rainier are under monitored.  In fact, Mount Rainier was ranked in the top three out of 169 U.S. volcanoes in terms of threat.  Locating fewer long-term stations would not effectively meet the objectives of the proposed heightened monitoring project.  

Reduce Number of Temporary (Campaign Stations)

As noted above, under Alternatives, the proposed number and location of campaign seismic stations has been carefully considered to determine the most effective array should the volcano become more active.  These are necessarily redundant due to the likelihood that some would not be accessible when volcanic activity resumes.  The stations have also been designed to be minimally intrusive, with only a benchmark and anchoring bolts (and in the case of the Sunset Amphitheater vicinity sites, the INSAR disk left in place between calibration and future (5-10 years hence) recalibration.

Locate Long-Term Seismic/GPS Monitoring Stations Outside Wilderness

Because the intent of the proposed project is to more effectively determine the cause of and to monitor the hazards associated with the Mount Rainier volcano placing the stations outside wilderness would mean locating them off the volcano and would therefore not achieve project objectives, particularly the need to more intensively monitor the collapse-prone Sunset Amphitheater area.  Additional seismic/GPS stations on Mount Rainier would improve the ability of scientists to accurately locate earthquakes occurring within the edifice, which could help in detection of impending flank collapse, as well as in a determination of whether or not an earthquake swarm portends a future eruption (Moran 2007).

Cease Conducting Seismic Monitoring of Mount Rainier

As noted in the Summit Seismic Monitoring Environmental Assessment (NPS 1998), this alternative neither meets the intent of the National Park Service to enable research in the national parks, nor the public service role of the National Park Service to provide visitors and nearby residents with appropriate geological hazards information associated with hazards in, or originating in, the park.  Because Mount Rainier is an active volcano and volcanoes are inherently risky places, seismic monitoring is an appropriate activity that should be facilitated by the NPS.  Seismic monitoring is a research activity that is both encouraged and appropriate in a national park.  Ceasing to conduct seismic monitoring would not meet the purpose and need, nor would it be consistent with the park’s GMP (NPS 2002) or Management Policies (NPS 2006).

Environmentally Preferred Alternative

In accordance with Director’s Order-12, Conservation Planning, Environmental Impact Analysis, and Decision-making and Council on Environmental Quality (CEQ) requirements, the NPS is required to identify the “environmentally preferred alternative” in all environmental documents, including Environmental Assessments.  The environmentally preferred alternative is determined by applying the criteria suggested in the National Environmental Policy Act (NEPA) of 1969, which is guided by the CEQ.  The CEQ (46 FR 18026 - 46 FR 18038) provides direction that the “environmentally preferable alternative is the alternative that would promote the national environmental policy as expressed in NEPA’s Section 101,” including to: 

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

2) Assure for all Americans safe, healthful, productive, and aesthetically and culturally pleasing surroundings;

3) Attain the widest range of beneficial uses of the environment without 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 which will permit high standards of living and a wide sharing of life’s amenities; and 

6) Enhance the quality of renewable resources and approach the maximum attainable recycling of depletable resources (NEPA Section 101(b)).

Generally, these criteria mean the environmentally preferable alternative is the alternative that causes the least damage to the biological and physical environment and that best protects, preserves, and enhances historic, cultural, and natural resources (46 FR 18026 – 46 FR 18038).  

Because Alternative 2 would increase knowledge that could lead to minimizing impacts from a volcanic eruption or lahar on more than 150,000 people, it would best meet criterion 1 and the safety factor of criterion 2.  Both alternatives would meet other objectives from criterion 2, including maintaining aesthetically and culturally pleasing surroundings.    Alternative 2 would also best meet criterion 3 due to its emphasis on monitoring that would likely better protect health and safety and because monitoring would increase knowledge and would be less likely to result in the unknown consequences that could result if fewer monitoring stations or less intensive study of the volcano occurred as under Alternative 1.  Both Alternatives would meet criterion 4 because they would continue to maintain characteristics which contribute to the integrity and national heritage embodied in Mount Rainier National Park and because neither would result in limitations on visitor use.  Alternative 2 would best meet criterion 5 because it would have minimal impacts on park resources while potentially dramatically increasing knowledge about the hazards of the volcano.  Criterion 6 is not applicable to this project.   As a result, Alternative 2 has been selected as the environmentally preferable alternative.
Why the Selected Plan Will Not Have a Significant Effect

As documented in the Environmental Assessment, the National Park Service has determined that the selected alternative can be implemented with no significant adverse effects on soils, water quality, vegetation, wildlife, special status species, prehistoric and historical archeology, ethnographic resources, historic structures and cultural landscapes, visitor experience, or park operations.  The National Environmental Policy Act requires that decision-making regarding the analysis of significance be based on analysis of the proposed action with respect to the following factors:
Beneficial and Adverse Effects: The selected alternative has a wide range of beneficial and adverse effects (see Measures to Minimize Environmental Harm below).  As shown below, these short- and long-term negligible to moderate effects would not result in impairment.  

Degree of effect on public health or safety: The selected alternative will not adversely affect public health or safety, and in fact would have a potentially high degree of benefit on public safety in the event of a volcanic or seismic event related to Mount Rainier.  
Unique characteristics of the geographic area, such as proximity to historic or cultural resources, park lands, wetlands, wild and scenic rivers, or ecologically critical areas:  The selected alternative will not impact the unique characteristics of the area, including prime farmlands, wetlands, wild and scenic rivers or ecologically critical areas.  The proposed actions call for changes in monitoring strategies and will not result in the loss of these characteristics because these characteristics are either not present or are not affected by the selected alternative.
Degree to which effects on the quality of the human environment are likely to be highly controversial: There were no controversial impacts or aspects of the proposed project that surfaced during the environmental analysis process.  The effects on the human environment are known and have been described in the Environmental Assessment.
Degree to which the action may establish a precedent for future actions with significant effects or represents a decision in principle about a future consideration: The selected alternative neither establishes a National Park Service precedent for future actions with significant effects nor represents a decision in principle about a future consideration.  
Degree to which the action may adversely affect districts, sites, highways, structures or objects listed on the National Register of Historic Places or may cause the loss or destruction of significant scientific, cultural or historic resources:  The selected alternative will have no adverse effect on cultural resources.  It will not result in the loss or destruction of significant scientific, cultural or historic resources.
Degree to which the action may adversely affect an endangered or threatened species or its critical habitat: The proposed project would have no effect on listed species from the actions proposed in the selected alternative.   Effects would be avoided by mitigation measures which have been included in the project design.
Whether the action is related to other actions with individually insignificant but cumulatively significant effects;  Degree to which the possible effects on the quality of the human environment are highly uncertain or involve unique or unknown risks; and Whether the action threatens a violation of federal, state or local environmental protection law:  No significant cumulative effects and no highly uncertain, unique or unknown risks were identified during preparation of the Environmental Assessment or during the public comment period.  The selected alternative will not violate any federal, state or local environmental protection laws.
Measures to Minimize Environmental Harm

The following summary identifies the impacts and mitigation documented and discussed in the Environmental Assessment. This summary assigns responsibility for ensuring that the measures, which minimize these impacts, are implemented as part of the selected alternative. 
All mitigation measures described in this section will be implemented.  Further mitigation measures may be developed in response to ongoing informal consultation on this project and may also augment the measures described below.  The measures identified below are designed to ensure that impacts to park natural and cultural resources, visitor use/experience and park operations are avoided, minimized or mitigated. 
	Resource
	Impact
	Measures to Avoid, Minimize or Mitigate Impact
	Responsible Staff

	Geology / Soils
	Excavation of approximately 144 cubic feet of soil and 12 cubic feet of rock over widely dispersed sites, would have localized negligible short and long-term impacts.
	USGS staff would travel on existing maintained and way trails when possible.  In places where trails do not already exist or where they have been decommissioned (restored), 

	USGS Project Manager
Park Biologist

Park Plant Ecologist

	Geology / Soils Mitigation Measures Continued:

USGS staff would travel cross-country over non-woody plants using minimum impact/diffuse travel techniques and would walk on rock to the degree possible to avoid creating a new trail or widening impact areas.   USGS Project Manager
Sites have been designed to be the minimum necessary size to enable installation of a functioning station.  USGS Project Manager
Helicopter landings would be the minimum number needed to safely insert personnel and equipment (as determined appropriate per site location).  Park Flight Manager
Helicopters would land on bare rock or snow wherever possible.  Park Flight Manager
Burying of seismometers and tiltmeters would include naturalization of the surface to minimize the appearance of disturbance and potential added soil erosion.  USGS Project Manager
Seismic stations would be located on barren areas where possible.  USGS Project Manager
Walking on the site and temporary storage of supplies would be on rock or barren ground rather than on plants or soil.  USGS Project Manager
Excavated rock and soil would be scattered to blend with the site.  USGS Project Manager

	Cumulative Effects

Conclusion
	Proposed impacts as a result of project activities under the selected alternative when added to those of other proposed activities in the park and vicinity would not contribute more than localized, negligible, cumulative incremental impacts.

Because the comparatively few long-term monitoring sites (11 total sites – 5 new) are dispersed widely over across the Mount Rainier landscape the combined impact of their installation would result in long-term negligible to minor localized effects on geology and soils.  Similarly, because the campaign sites would be temporarily located for less than three days, and the impacts associated with locating long-term benchmarks and mounting bolts to mark the sites, associated impacts to soils and geology would be localized and negligible and both short- and long-term.  There would be no impairment of soils or geology or related values from the proposed actions under the selected Alternative.

	Vegetation
	Approximately 1,100 square feet of vegetation could be affected by the proposed project.  Because most high elevation sites are non-vegetated, however, impacts would likely affect much less area.  Overall impacts would be widely spaced over both time and distance and would be locally negligible to minor.
	Site selection would avoid areas of intact vegetation with continuous cover.

Equipment used for digging would be cleaned prior to use in the park and before being used at other sites within the park to avoid the potential introduction of non-native plants or pathogens or the transfer of soil organisms between sites.
	USGS Project Manager
Park Plant Ecologist

USGS Project Manager



	Vegetation Mitigation Measures Continued:

Where intact vegetation must be disturbed by digging, it would be carefully dug up and immediately replanted in a nearby barren area of similar habitat and thoroughly watered, or replaced as the excavated area was filled-in and thoroughly watered (if transplanting, the vegetation would cause no additional impacts to vegetation and soil).  USGS Project Manager
Access trails to the Observation Rock and Panhandle Gap sites, which are near areas of heavy existing seasonal visitor use would be camouflaged to discourage visitors from approaching the sites.  USGS Project Manager

If access to Observation Rock requires travel through a recently revegetated area, then trampling of plants that have been planted would be avoided.  Instead access would avoid formerly existing user-defined (social) trails and would instead be cross-country over non-woody, un-revegetated areas using minimum impact/diffuse travel techniques.  USGS Project Manager

Although very little vegetation is present at most of the proposed sites, where the surfaces of rocks are covered with lichen, disturbance, including movement of those rocks would be minimized.  USGS Project Manager

If rocks need to be moved, the surface rocks with lichen on them would be carefully set aside and rocks from underneath would be used. Rocks with lichens on them would be left lichen-side up and in their original location when possible. USGS Project Manager



	Cumulative Effects

Conclusion
	Actions proposed under the selected alternative would not comprise much of a contribution to impacts on vegetation, compared to actions occurring in lower elevation areas, such as those associated with hazard tree management, rehabilitation of roads or construction of buildings. Overall, very little vegetation would be directly disturbed instead most effects would be indirect and related to access (trampling), rather than direct removal.  Actions proposed within would therefore contribute negligible short- and long-term cumulative impacts.
Vegetation could be affected (trampled or removed) by the proposed project under the selected alternative, but probably much less than identified due to the high elevation non-vegetated status of the proposed sites.  There would be no impairment of vegetation or values associated with it under the selected alternative.

	Wildlife
	Impacts related to disturbance would be minor in low elevation sites and negligible in high elevation sites.  Temporary disruption of wildlife activities during initial use of helicopters could occur.  Because use of helicopters would be dispersed over the park landscape and because of the small number of helicopter flights needed to each site that would take place over several years, disruption of wildlife during helicopter operations is likely to be localized, short-term and negligible to minor, depending on the site and the species affected.
	Installation of sites would avoid areas of known use by mountain goats and elk in late summer/early fall.

To the extent possible, installation and maintenance activities would be timed to avoid sensitive periods, such as nesting seasons.


	USGS Project Manager

Park Wildlife Ecologist

USGS Project Manager

Park Wildlife Ecologist



	Wildlife Mitigation Measures Continued:

Aircraft would not fly over wildlife. If animals are observed near the monitoring station sites, flights would be rerouted or rescheduled in order to avoid or minimize disturbance.  USGS Project Manager, USGS Flight Manager, Park Flight Manager

Some helicopter flights would originate out of high elevation areas or outside the park.  All flights would follow flight paths provided by the park to avoid impacts to low elevation rare species (see Special Status Species section below for more information). USGS Flight Manager,Park Flight Manager
The approximately 14 campaign sites requiring the use of Chinook or Blackhawk helicopters would both land at the Kautz helibase or Ranger Field helipad (USFS near Highway 410) and/or the Sunrise parking area (only available in late September/October) and would use flight patterns outside the park to reach the upper elevations. USGS Flight Manager,Park Flight Manager
To avoid the potential for annual disturbance, USGS staff would generally hike in for repairs to long-term seismic / GPS sites or access the sites in mid- to late- September or October. USGS Project Manager
In addition to meeting all Federal Aviation Administration and NPS helicopter policy and aircraft requirements, mitigation common to all alternatives for both fixed wing and helicopter flight paths would include: maintenance of a 2,500 foot vertical or horizontal clearance whenever feasible; no hovering, circling, harassing or pursuing wildlife in any way.  USGS Flight Manager,Park Flight Manager

	Cumulative Effects

Conclusion
	While additional small structures would be added under the selected alternative, wildlife habitat impacts would be negligible, because either the area has been previously altered, or the elevation of the area is such that it is not in common use, and would be minimally altered by the installation.  None of the proposed project areas comprise major wildlife habitat or linkages.  
Under the selected alternative, impacts would increase but would continue to be localized, dispersed over a wide area, and negligible to minor.  Repeated flight paths over the same areas could occur for a week-long period during campaign site installation and equipment removal.  There would be no impairment of wildlife or wildlife-related values as a result of the proposed implementation of the selected alternative.


	Special Status Species
	Noise from helicopter materials and personnel delivery in Alternative 2 would have no effect on northern spotted owls and marbled murrelets due to standard mitigation measures employed by the park during the nesting season and included in the project design.  The proposed project areas are located away from activity areas and there is no suitable habitat in the proposed monitoring locations.  There would also be no effect on threatened or endangered mammals (Canada lynx, grizzly bears, wolves) or fish (bull trout and chinook) because of their lack of presence in the project area.
	Helicopter transport of equipment, materials and personnel to the sites would occur after Labor Day, at the end of the nesting season for both marbled murrelets and northern spotted owls, after birds have fledged.  


	USGS Project Manager

Park Wildlife Ecologist

	Special Status Species Mitigation Measures Continued:

Helicopter flights would avoid the Carbon, Puyallup and Mowich river valleys and would begin flying after Labor Day to avoid impacts to both visitors and the potential for impacts to nesting marbled murrelets and northern spotted owls.   USGS Project Manager, Park Wildlife Ecologist, USGS Flight Manager, Park Flight Manager

Helicopter flights would occur a minimum of 2,500 feet above ground level (AGL) in accordance with park recommendations for avoiding impacts. USGS Flight Manager, Park Flight Manager
After sites are installed, routine and other maintenance would occur either by foot or, in the event of equipment malfunction at a site, by helicopter, with helicopter-based maintenance occurring only after Labor Day.   USGS Project Manager, USGS Flight Manager,
Park Flight Manager
Campaign GPS sites would be revisited periodically after installation, each time requiring two flights (one to drop off equipment and one to retrieve it).  USGS Project Manager, USGS Flight Manager,Park Flight Manager


	Cumulative Effects
Conclusion
	Because there would be no habitat removal or direct effects associated with the proposed actions under the selected alternative, there would be no cumulative effects of the proposed actions on rare, threatened or endangered species.  
There would be no effect on and no impairment of rare, threatened or endangered species or their habitats.

	Prehistoric and Historic Archaeological Resources
	Impact to archaeological resources would be avoided by additional survey and analysis (including relocation of proposed sites if necessary).
	Archaeological analysis of the sites would occur prior to installation of equipment.  


	USGS Project Manager 
Park Archeologist

	Archeological Resources Mitigation Measures Continued:

If necessary or possible, relocation of the work to a non-sensitive area would occur to enable more site testing and documentation.  Long-term actions could include reinitiating the project in the same area (upon effective data collection) or relocating the action (if possible).  There would be an emphasis on taking actions that would avoid further disturbance to the site. Park Archeologist
Should unknown archaeological resources be uncovered during construction, work would be halted in the discovery area, the park Cultural Resources Program Manager contacted, the site secured, and the park would consult according to 36 CFR 800.11 and, as appropriate, provisions of the Native American Graves Protection and Repatriation Act of 1990.  In compliance with this act, the National Park Service would also notify and consult concerned tribal representatives for the proper treatment of human remains, funerary, and sacred objects should these be discovered during the course of the project.  Park Archeologist


	Cumulative Impacts

Conclusion
	Because there would likely be no additional impacts to archaeological resources or values under the selected alternative, there would be no contribution to cumulative impacts on park archaeological resources.
Impacts to archaeological resources under the selected alternative would be avoided by additional survey and analysis, including relocation of proposed sites if necessary.  Proposed actions would not result in impairment.

	Historic Structures / Cultural Landscapes
	Proposed actions would have no adverse effect on historic structures or cultural landscapes.  Criteria for proposed placement include ensuring that such placement would have no adverse effect on nearby historic properties.
	In consultation with the park Historic Architect or Historic Landscape Architect, avoid the use of historic structures for placement of monitoring equipment or locating monitoring equipment / solar panels in a way that would have no effect or no adverse effect on the historic structure / district.
	USGS Project Manager 

Park Historical Architect

Park Historical Landscape Architect

	Historic Structures / Cultural Landscapes Mitigation Measures Continued:

Analysis of the viewshed of the historic district to determine the best place(s) to conceal monitoring equipment so that it cannot be seen from within the historic district or from views into the district. Park Historical Landscape Architect
Locating most new seismic/GPS stations and campaign stations away from historic districts. Park Historical Landscape Architect
Where possible, the antenna on the seismic stations would be installed in such a way so as not to protrude beyond the silhouette/horizon of the ridge. USGS Project Manager, Park Historical Landscape Architect
Antennas would be painted with appropriate colors to blend in with each environment.  USGS Project Manager, Park Historical Landscape Architect
The equipment boxes would be painted gray (as selected by the park Historical Landscape Architect) to blend into most landscapes. Gray will blend best in a variety of steep, rocky, alpine settings. USGS Project Manager, Park Historical Landscape Architect
As appropriate areas exposed on the surface would be covered with rocks gathered from the vicinity of the station, or with excavated rocks. USGS Project Manager, Park Historical Landscape Architect



	Cumulative Impacts

Conclusion
	Under the selected alternative, there could be negligible to minor effects as a result of the placement of monitoring devices in or near historic districts or within the National Historic Landmark District.  Because these would be screened to the degree possible and located where they have the least impact on the historic district or National Historic Landmark District, they would have no adverse effect.

Actions under the selected alternative would have no adverse effect on historic structures or cultural landscapes.  There would be no impairment of historic structures or cultural resources or their values.

	Visitor Experience:

Visitor Use Opportunities
	Although there would be no expansion of interpretation or new visitor experiences associated with the monitoring stations, there would be additional opportunities to learn more about volcanic hazards and potential unrest.  Over time, new information may be incorporated into exhibits or interpretive programming, a long-term negligible to minor beneficial impact.
	Helicopter installation flights would occur after Labor Day and would be a minimum of 2,500 feet above ground level (AGL) in accordance with park recommendations for avoiding impacts.

After sites are installed, routine maintenance would occur either by foot or, in the event of equipment malfunction at a site, by helicopter, with helicopter-based maintenance occurring after Labor Day or in conjunction with park helicopter flights at other times during the spring/summer.
An approved Helicopter Use Plan and Aviation Safety Plan would be completed by the USGS at least two weeks prior to any helicopter flights occurring.


	USGS Project Manager

Park Chief of Interpretation

	Visitor Experience:

Visitor Use Access
	Potential minor, localized and temporary impacts could include slight delays in accessing or moving about some areas of the park due to helicopter operations or being temporarily deterred from visiting some locations.
	
	USGS Project Manager

Park Chief Ranger

Park Flight Manager

	Visitor Experience
	Visitor experience would be enhanced because visitors would better understand the relationship between monitoring and increased knowledge of volcanic hazards, a negligible to minor beneficial effect.  For visitors seeking a wilderness experience and those in frontcountry areas not tolerant of noise there would be localized negligible to moderate adverse effects associated with noise from helicopter use / overflights.   
	
	USGS Project Manager

Park Chief of Interpretation

	As appropriate flight path suggestions or requirements would be made by the park to minimize impacts to wildlife and visitors.

Monitoring sites would be located or concealed away from primary visitor use areas. USGS Project Manager, USGS Flight Manager, Park Chief Ranger,

Park Flight Manager
Because of safety concerns and because aircraft may not be able come back to pick up passengers, only experienced mountaineers would be allowed on flights. USGS Project Manager
USGS-contracted flights would be under USGS heli-base management, but would be supported by NPS communications center operations and staffing (crews) as appropriate. USGS Project Manager, USGS Flight Manager, Park Flight Manager
Signs would be posted on the station equipment explaining its purpose and listing a person to contact if visitors who happen upon the site have any questions. Park Chief of Interpretation
A USGS flight manager would be on site during all flight operations, and all personnel involved in helicopter operations would be fully trained to USGS and DOI standards. The helicopter and pilot would be DOI/OAS certified for working in mountainous terrain, snow landings, working with external loads, and other aspects specific to working at Mount Rainier. USGS Flight Manager, USGS Flight Manager, Park Flight Manager
See also measures listed under Wilderness below.

	Cumulative Impacts

Conclusion
	The selected alternative would have negligible cumulative impacts associated with visitor access, short-term negligible adverse and long-term negligible to minor beneficial impacts on visitor use opportunities and short-term, localized adverse or beneficial effects on visitor experience.

There could be negligible to minor impediments to visitor use access during installation of the proposed seismic / GPS stations, GPS upgrades and temporary GPS stations that could affect a small number of people.  Visitor experience would be enhanced because visitors would better understand the relationship between monitoring and increased knowledge of volcanic hazards, a negligible to minor beneficial effect.  For visitors seeking a wilderness experience and those in frontcountry areas not tolerant of noise, there would be localized negligible to moderate adverse effects associated with noise from helicopter use / overflights.

	Wilderness

Untrammeled
	The proposed action would have negligible to minor effects on soils, geology and vegetation in wilderness.  Effects would be localized (contained within the small area affected by the monitoring sites) and widely dispersed across a broad array of upper mountain sites.  Combined, these effects would have minor, localized impacts on the untrammeled quality of wilderness.

Negligible to moderate, long-term effects on individuals who value the intangible aspects of wilderness could also occur.
	USGS will submit an Aviation Safety Plan and Operations Plan to the park for approval as part of this project.

Guidelines set forth by the Aviation Safety Plan and Operations Plan would be followed. 

In planning flight paths, all feasible measures would be undertaken to avoid and/or minimize impacts to wilderness visitors, including no flights on weekends and restricting planned flights to fall after Labor Day.

A park liaison role would be used to ensure coordination between USGS and NPS.

The helicopter manager would provide flight following.

Travel routes would be as efficient as possible to minimize flights over conflict areas. 

Sensitive areas, including high public use areas, would be avoided by aircraft when feasible.


	USGS Project Manager

Park Wilderness Manager

USGS Project Manager, USGS Flight Manager

	Wilderness

Natural
	Due to the small size and widespread nature of the monitoring stations, proposed actions would have negligible effects on altering ecological conditions in wilderness.
	
	USGS Project Manager

Park Wilderness Manager

	Wilderness

Undeveloped
	Based on the area affected, and the temporary nature of most campaign site equipment as well as its presence in well-dispersed areas across park wilderness, there could be a long-term, minor to moderate adverse effect.
	
	USGS Project Manager

Park Wilderness Manager

	Wilderness

Outstanding Opportunities for Solitude or a Primitive and Unconfined Type of Recreation
	Helicopter trips to install monitoring stations would affect solitude when aircraft are flying over or landing in wilderness.  Impacts would affect individuals encountering aircraft as well as those who could hear the aircraft from distant locations.  Although these effects would vary among individuals, they could be locally minor to moderate, depending on where visitors encountered the helicopter use 

and, except for discovery of the monitoring stations, would be temporary, limited to a week or two in each of four years and every five years thereafter.
	
	USGS Project Manager, USGS Flight Manager, Park Flight Manager, Park Wilderness Manager

	Wilderness Mitigation Measures Continued:
Helicopter altitude and horizontal distances would be maintained according to the Aviation Safety Plan and Operations Plan for the project.  USGS Project Manager, USGS Flight Manager, Park Flight Manager
Researchers would use the principles of Leave No Trace impact minimization techniques in installing the sites. USGS Project Manager
No windblocks, shelters or other evidence of camping at the monitoring stations would be added or used. USGS Project Manager
Travel and camping would be on snow, hardened or non-vegetated surfaces to the extent possible. USGS Project Manager
During the proposed project, annual reviews of helicopter operations would be conducted jointly by NPS and USGS. USGS Project Manager, USGS Flight Manager, Park Flight Manager

	Cumulative Impacts

Conclusion
	Scientific devices located in wilderness would increase, however most of the park would remain unaffected.  Because of the small physical footprint of the sites and because few visitors would be likely to encounter the stations due to their placement in remote, high elevation locations, however, the contribution of the monitoring stations to cumulative effects associated with the undeveloped value of wilderness would be small.  Intangible values of a primitive and unconfined recreational experience would be affected as long as the stations were present.  When coupled with other helicopter use for high altitude camp resupply and trail maintenance as well as for search and rescues, the installation of the stations would contribute negligible to moderate short-term adverse cumulative effects on wilderness solitude, adding to the number of days within the next few years (and periodically afterward every five years) that wilderness visitors would encounter helicopter noise.

Untrammeled: There would be negligible to minor localized adverse effects on the “untrammeled” quality of wilderness character from the placement of seismic/GPS stations or campaign GPS stations in dispersed locations within park wilderness.    

Natural:  The selected alternative would have negligible effects.

Undeveloped: The selected alternative would result in negligible to minor localized adverse effects. 

Outstanding opportunities for solitude or a primitive and unconfined type of recreation:  The selected alternative’s effects would primarily be limited to noise from helicopter transport of equipment and staff during fall flights for a week or two in each of four years and every five years thereafter.  Impacts would be locally minor to moderate and except for the impacts of the monitoring stations left in place (locally negligible to minor) would be temporary.

There would be no impairment of wilderness or wilderness resources.




Public Involvement

Mount Rainier National Park conducted both internal scoping with appropriate NPS and USGS staff and external scoping with the public and interested and affected groups, agencies, and tribes to determine the range of issues to be discussed in this Environmental Assessment.  A series of meetings were held among USGS and park staff to identify project objectives and to evaluate options for some project components.  This interdisciplinary process defined the purpose and need, identified potential actions to address the need, determined the likely issues and impact topics, and identified the relationship of the alternatives to other planning efforts in the park.  
A press release initiating the public scoping process and comment period was issued on February 27, 2007.  It was published in numerous local and national news media, including in the Seattle Times (which posted an Associated Press (AP) article on the proposal), the Seattle Post-Intelligencer, Longview Daily News, Yakima Herald Republic (including online), Spokesman Review (Spokane), and the Tacoma News Tribune.  The Seattle Times AP article was picked up by numerous other newspapers as far away as Oklahoma (www.newsok.com), Minnesota – Minneapolis-St. Paul (www.examiner.com) and Washington D.C. (Scripps News).  In addition several television (KIROtv.com, KING5.com), radio (KXLY Spokane) and internet news services (www.digitaljournal.com) published an account of the proposal.  As a result eight comment letters were received, including five from individuals, one from a non-profit organization, and two from public agencies (note: one non-profit and one agency comment were from the same individual under different roles).  They were received via email on the Planning, Environment and Public Comment website (www.pepc.nps.gov) and in hard copy and included the comments summarized in the EA.
This Environmental Assessment was available for a thirty-two day public review period from July 31, 2007 through August 31, 2007.  Press releases were sent to more than 100 individuals, agencies, libraries, newspapers and other media, and state and Federal legislator, and tribes on the park’s mailing list.  During the public review period, the EA was available on the park’s website located at http://www.nps.gov/mora and on the Planning, Environment and Public Comment (PEPC) website located at http://www.parkplanning.nps.gov/mora.   There were no telephone requests for printed copies of the EA.  The USGS also did not receive any additional requests for information or comments.  The press release was sent electronically to the same media noted above during the February public scoping.  No public meetings were held.
One comment letter was received from an individual via the PEPC website.  One telephone comment was left on voicemail at the park.

No comments were received from non-profit organizations.  Individual comments were wholly in favor of the proposed project.  The following comment was outside the scope of the proposed project: 

“The monitoring system should include simple water monitors in the streams and rivers (Nisqually and Carbon Rivers, Kautz and Tahoma Creeks mentioned) to detect sediment changes that would show if new or different particles are being released.”
Because there were so few public review comments, a separate public comment summary has not been prepared, however an Errata has been prepared as an attachment to the EA to document corrections.  No modifications were made to the proposal based on public comments.  No comments resulted in any changes to the determinations of “significance” for potential impacts.
Agency Consultation

Native American Indian Tribes: The following Native American Indian tribes received information regarding the proposed project and copies of the Environmental Assessment: Puyallup Tribe of Indians, Squaxin Island Tribe, Cowlitz Indian Tribe, Nisqually Indian Tribe, and Muckleshoot Indian Tribe.  The initial press release notifying Native American Indian tribes was distributed on February 28, 2007.  A second press release was mailed on July 31, 2007.  No responses from the tribes were received during either the public scoping or public review periods.  
United States Fish and Wildlife Service (USFWS): In accordance with local implementing procedures for Section 7 of the Endangered Species Act, a species list was downloaded from the USFWS website.   The proposed project would have no effect on listed species from the actions proposed in the selected alternative.   Therefore no additional consultation with the USFWS is necessary.  Individual project components will later undergo additional review through the Research and Collecting Permit process, however no effects to endangered species would occur because all proposed flights would be managed to have no effect (occurring either outside the nesting season or above the elevation of nesting birds).
State Historic Preservation Office (SHPO):   A press release notifying the SHPO of the proposed project was mailed on February 28, 2007.  A copy of the Environmental Assessment was sent on August 22, 2007. Follow-up consultation resulted in verbal concurrence by telephone with the determination of no adverse effect on archeological resources, historic structures, historic districts and the National Historic Landmark District, September 5, 2007.
Impairment Disclosure
In addition to determining the environmental consequences of the preferred and other alternatives, NPS Management Policies (NPS 2006) and Director’s Order-12, Conservation Planning, Environmental Impact Analysis, and Decision-making require analysis of potential effects to determine if actions would impair park resources.  The following sections from Management Policies define impairment and highlight the difference between an impact and impairment.

1.4.3 The NPS Obligation to Conserve and Provide for Enjoyment of Park Resources and Values 

The fundamental purpose of the national park system, established by the Organic Act and reaffirmed by the General Authorities Act, as amended, begins with a mandate to conserve park resources and values. This mandate is independent of the separate prohibition on impairment and applies all the time with respect to all park resources and values, even when there is no risk that any park resources or values may be impaired. NPS managers must always seek ways to avoid, or to minimize to the greatest extent practicable, adverse impacts on park resources and values. However, the laws do give the Service the management discretion to allow impacts to park resources and values when necessary and appropriate to fulfill the purposes of a park, so long as the impact does not constitute impairment of the affected resources and values.

The fundamental purpose of all parks also includes providing for the enjoyment of park resources and values by the people of the United States. The enjoyment that is contemplated by the statute is broad; it is the enjoyment of all the people of the United States and includes enjoyment both by people who visit parks and by those who appreciate them from afar. It also includes deriving benefit (including scientific knowledge) and inspiration from parks, as well as other forms of enjoyment and inspiration. Congress, recognizing that the enjoyment by future generations of the national parks can be ensured only if the superb quality of park resources and values is left unimpaired, has provided that when there is a conflict between conserving resources and values and providing for enjoyment of them, conservation is to be predominant. This is how courts have consistently interpreted the Organic Act.

1.4.4 The Prohibition on Impairment of Park Resources and Values

While Congress has given the Service the management discretion to allow impacts within parks, that discretion is limited by the statutory requirement (generally enforceable by the federal courts) that the Park Service must leave park resources and values unimpaired unless a particular law directly and specifically provides otherwise. This, the cornerstone of the Organic Act, establishes the primary responsibility of the National Park Service. It ensures that park resources and values will continue to exist in a condition that will allow the American people to have present and future opportunities for enjoyment of them.

The impairment of park resources and values may not be allowed by the Service unless directly and specifically provided for by legislation or by the proclamation establishing the park. The relevant legislation or proclamation must provide explicitly (not by implication or inference) for the activity, in terms that keep the Service from having the authority to manage the activity so as to avoid the impairment.

1.4.5 What Constitutes Impairment of Park Resources and Values

The impairment that is prohibited by the Organic Act and the General Authorities Act is an impact that, in the professional judgment of the responsible NPS manager, would harm the integrity of park resources or values, including the opportunities that otherwise would be present for the enjoyment of those resources or values. Whether an impact meets this definition depends on the particular resources and values that would be affected; the severity, duration, and timing of the impact; the direct and indirect effects of the impact; and the cumulative effects of the impact in question and other impacts.

An impact to any park resource or value may, but does not necessarily, constitute an impairment. An impact would be more likely to constitute impairment to the extent that it affects a resource or value whose conservation is 

· necessary to fulfill specific purposes identified in the establishing legislation or proclamation of the park, or 

· key to the natural or cultural integrity of the park or to opportunities for enjoyment of the park, or

· identified in the park’s general management plan or other relevant NPS planning documents as being of significance.

An impact would be less likely to constitute an impairment if it is an unavoidable result of an action necessary to preserve or restore the integrity of park resources or values and it cannot be further mitigated. An impact that may, but would not necessarily, lead to impairment may result from visitor activities; NPS administrative activities; or activities undertaken by concessioners, contractors, and others operating in the park. Impairment may also result from sources or activities outside the park. . .

1.4.6 What Constitutes Park Resources and Values

The “park resources and values” that are subject to the no-impairment standard include:

· the park’s scenery, natural and historic objects, and wildlife, and the processes and conditions that sustain them, including, to the extent present in the park: the ecological, biological, and physical processes that created the park and continue to act upon it; scenic features; natural visibility, both in daytime and at night; natural landscapes; natural soundscapes and smells; water and air resources; soils; geological resources; paleontological resources; archeological resources; cultural landscapes; ethnographic resources; historic and prehistoric sites, structures, and objects; museum collections; and native plants and animals;

· appropriate opportunities to experience enjoyment of the above resources, to the extent that can be done without impairing them; 

· the park’s role in contributing to the national dignity, the high public value and integrity, and the superlative environmental quality of the national park system, and the benefit and inspiration provided to the American people by the national park system; and

· any additional attributes encompassed by the specific values and purposes for which the park was established.

1.4.7 Decision-making Requirements to Identify and Avoid Impairments

Before approving a proposed action that could lead to an impairment of park resources and values, an NPS decision-maker must consider the impacts of the proposed action and determine, in writing, that the activity will not lead to an impairment of park resources and values. If there would be an impairment, the action must not be approved.

The Environmental Assessment identified and evaluated impacts to a host of park resources and values, an analysis that considered the severity, duration, and timing of direct and indirect impacts. The impacts disclosed herein occur in areas that have long been cornerstones of visitor use. The Environmental Assessment found that there will be no major adverse impacts to a resource or value whose conservation is 1) necessary to fulfill the specific purposes identified in the park's enabling legislation; 2) key to the natural or cultural integrity of the park or to opportunities for enjoyment of the park; or 3) identified as a goal in the park’s General Management Plan or other relevant planning documents.  Consequently, the selected alternative will not result in impairment of park resources or values.  The selected alternative was chosen because it best accomplishes the legislated purposes of the park and the statutory mission of the National Park Service and the purpose and need for the plan.  

Finding
On the basis of the information contained in the Environmental Assessment as summarized above, it is the determination of the National Park Service that the proposed project as described in the selected alternative is not a major federal action significantly affecting the quality of the human environment.  Nor is it an action without precedent or similar to an action that normally requires an Environmental Impact Statement.  The conclusions of non-significance are supported by the conservation planning and environmental impact analysis completed and the capability of listed mitigation measures to reduce or eliminate impacts.  No adverse effects to cultural or historical resources will occur; there are no unacceptable impacts, nor will any impairment of cultural or natural resources or park values occur.  This determination also included due consideration of the minor nature of public comments. Therefore, in compliance with the National Environmental Policy Act, an Environmental Impact Statement will not be prepared , and portions of the selected plan will be implemented immediately, while others will be implemented as soon as practicable, pending other requirements, funding and staffing.

Recommended:
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Mount Rainier National Park     

Approved:
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for Jonathan B. Jarvis, Regional Director



Date

Pacific West Region
Mount Rainier National Park

Errata: Volcanic Hazards Monitoring Environmental Assessment

September 2007

(Note: Pages below refer to the Adobe Acrobat version of the document published to the park’s website and to the Planning, Environment and Public Comment (PEPC) website.)

Cover: Replace “North” in second line of address with “East”
Page 30, 1st Paragraph after Bullets, Line 1: Insert “existing” before “seismic.”
Page 34, Paragraph 5, Line 2: Insert “All” before “helicopter” at the beginning of the second sentence.
Page 35, Paragraph 4, Line 1:  Insert the following first sentence prior to the sentence that begins “In the long term. . .”:  “Maintenance trips may be necessary every one-two years for the first several years following each installation to make any modifications necessary for the stations to function year-round.”

Page 35, Paragraph 4, Lines 1 and 6: Insert “and GPS”  following “seismic.”
Page 35, Paragraph 4, Line 2: Delete “summer.”

Page 62, Paragraph 2, Line 7:  Replace “be not likely to adversely affect” with “have no effect on”

Note: Ongoing consultation with the staff wildlife ecologist and biologist regarding Research and Collecting Permit conditions for the proposed project has resulted in mitigation measures which will result in no effect to nesting birds or other threatened or endangered species.

Page 77, Table IV-1, Lines 3 and 4: Replace “may affect, not likely to adversely affect” with “no effect” for northern spotted owl and marbled murrelet.  See note above.

Page 92, Paragraph 3, Line 9: Replace “be not likely to adversely affect” with “have no effect on.”  See note above.
Page 93, 2nd Paragraph after Bullets, Lines 3-4: Replace “be not likely to adversely affect” with “have no effect on.”  See note above.
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