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<Natural Resources ;>

Integrated Programs and Findings

Denali Park Road Capacity Study

Overview

In 2006, Denali began a multidisciplinary study designed to optimize visitor experience along
the park road while protecting wildlife. Since 1972, traffic on the park road has been limited
mostly to buses, and since 1986, a use limit of 10,512 vehicle trips annually has been in effect.
Faced with increasing visitation and pressure to defend or change the limits to road traffic, park
managers have designed a study to develop a greater understanding of the impacts of traffic
volume and traffic patterns on the physical, biological, and social environment of the park.

Biologists studied wildlife movements in 2006 (20 collared bears) and 2007 (20 collared sheep).
Traffic counters monitored road traffic at several locations in 2006. A “quiet night” (no traffic
from 10 p.m. Sunday to 6 a.m. Monday) was instituted in 2007 and continued in 2008. Social
scientists conducted surveys of park visitors about their park road experience (in 2006, they
gathered qualitative information about visitor experiences, and used this information to ask
specific questions in 2007, in order to select indicators and standards of an “acceptable” park
road experience). Traffic patterns were monitored in 2006 by installing 130 GPS units on buses
and 40 units in NPS vehicles traveling the park road. In 2007 and 2008, bus drivers on 20 buses
used touch screen panels to record information about stops along the park road (e.g., wildlife,
passenger drop off and pick up). Researchers gathered information about dust and sound along
the park road in 2008. A comprehensive model of park road traffic has been developed to
predict the effects of changes in traffic volume and timing on visitor experience and wildlife
movements.

In summer 2009, researchers will continue to collect sheep and bear behavior data along the
park road, GPS data on vehicle movements, and dust and sound data along the road. Bus drivers
are encouraged to continue entering wildlife sighting information into touch screen panels for
long-term monitoring of wildlife populations along the road.

Wildlife movement

To see the locations of the 16 GPS-collared grizzly bears during the summer of 2006, go to
www.nps.gov/dena, click on Management, then Planning, then Road study, and select Wildlife
Update February 2007. For an animation of how a bear moved over time, choose a bear number
from the list on the same page. Alternatively, you can connect directly to:
www.nps.gov/dena/naturescience/denali-park-road-capacity-study.htm

While 19 were collared, 3 were omitted from analysis because the young bears were associated
with a female so movements were similar. The 16 grizzly bears crossed the park road 466 times
between May and September 2006. Differences among bears (0-144 crossings) were primarily



http://www.nps.gov/dena�

due to the position of a bear’s home range relative to the park road. The fewest crossings for all
bears occurred in September.

Researchers considered a bear inactive when movement rates were less than 11 meters in one
hour. The highest probability of being inactive was during early morning hours (especially
between 3 and 4 am). On average, bears were inactive about 15 percent of the time (range 10 to
28 percent) across the entire season. Researchers found significant differences in the distance to
the road of resting bear locations (relative to random points) for only five bears. In four of these
cases, bears were resting closer to the road than would be expected. GPS-collared bears
generally crossed the road most frequently between 8 and 10 a.m. and at 10 p.m. The low
number of road crossings between midnight and 4 a.m. corresponds to the period during which
collared bears were found to be the most inactive.

Based on the 60,000 hourly locations of Dall’s sheep fitted with GPS collars in 2007, researchers
learned that Dall sheep crossed the Denali park road 121 times during the study. Crossings
occurred in the Igloo area (15 times) and the Polychrome area (106 times) by both sexes. Male
sheep crossed the park road only during the spring season (15 May to 30 June), while females
crossed in all seasons. Dall sheep crossed the park road during all hours of the day and night; but
most (>80%) crossings occurred during the day when traffic volumes were highest on average.
Road crossings by GPS-collared sheep occurred between Miles 33 to 38, 44 to 48, and 51 to 53
of park road with the most crossings occurring between Miles 45 to 47.

Average movement rates of both male and female sheep when crossing the park road were faster
than movement rates when not crossing.

Visitor survey

In 2006, researchers conducted qualitative interviews with over 120 Denali Park visitors.
Visitors were classified by user group—those who utilized (1) shuttle buses, (2) tour buses, (3)
buses from lodges in Kantishna, and (4) their own recreational vehicle (RV) to access the park
(Teklanika campers). Visitors were asked to identify and describe issues important to their
experience on the Denali Park road.

In 2007, researchers conducted the second phase of the study—gathering data to set standards
for indicator variables selected from results of the first phase. These variables included 1)
number of buses on the road, 2) number of buses stopped at the same place to observe wildlife,
3) number of buses and people stopped at a rest area, 4) wait time at wildlife stops to see wildlife,
and 5) percent chance of seeing a grizzly bear. The first three of these variables were addressed
through a series of photographic simulations to depict a range of levels and associated impacts.
For each series of photographs, respondents were asked a battery of evaluative questions.
Respondents were asked to evaluate the acceptability of each of the study photographs from -4
(“Very unacceptable” to 4 “Very acceptable”), and then pick which photograph represented
what they would prefer to see (preference), which showed the condition that most closely
represents what they saw on the road (typically seen), which showed the condition that would
be so unacceptable that they would no longer use the park road (displacement), and which
photo represented the highest level of use the park service should allow (management action).




In the 2007 quantitative survey, visitors were asked to what extent they felt that certain issues
were a problem on the park road. Respondents were asked to rate each question from 1 (not a
problem) to 3 (big problem). The four most problematic issues were “not seeing enough wildlife
close to the road,” “too many buses on the Denali park road,” too few animals along the road,”
and “dust generated by buses” (Fig. 1). Written quantitative surveys were completed by 707 park
visitors who travelled the park road.

Not seeing enough wildlife close to the road
Big problem

Small problem

Mot a problem - . . .

Camper Bus User General Bus User Tundra Matural History  Lodge Bus User
Wilderness Tour Tour

Figure 1. Respondents to the 2007 quanitative visitor survey found that not seeing wildlife close to the road was
approaching the small problem level for some users. The values shown in the graph represent the average
responses for various road user groups.

Traffic constraints

A comprehensive model of park road traffic has been developed to predict the effects of changes
in traffic volume and timing on visitor experience and wildlife movements. Traffic patterns on
the Denali Park Road are affected by locations of wildlife sightings, numbers and behavior of
buses on the road each day, weather, and road maintenance. Researchers created the traffic
model using the 2006 data collected from 130 GPS units installed on vehicles that use the park
road on a regular basis (Joint Venture tour, shuttle, and camper buses) and 40 NPS vehicles (e.g.,
heavy equipment, road crew vehicles, and vehicles used on a regular basis). In addition, data
used in the model was collected in 2007-2008 from touch screen panels on 20 buses (where
drivers recorded information about the location of stops made along the road for wildlife
sightings, passenger pick-up and drop-off, and road maintenance).

Data collected in 2007 and 2008 by drivers using the data panels (Fig. 2) provided some good
data about stop time duration at stops for use in the traffic model. Stops made by drivers for
grizzly bear sightings were generally longer on average than stops for other types of wildlife.




2007 touch screen panel wildlife sightings
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Figure 2. Number of wildlife sightings by mile reported by drivers with touch screen panels in 2007 and 2008.
Note the y axis scale for number of wildlife is different for the two years.

The panel data were critical to the creation of the traffic model but will also be used to monitor
long term trends in wildlife sightings and distribution along the Denali Park Road.

To understand how the current schedule of vehicles on the park road affects crowding standards
created from the visitor survey, schedules representing the current base level of traffic and
incremental 10 percent increases were run through the model. Early runs of the traffic model
suggest that at the current base level of traffic on the park road we are violating the crowding
standard for preferred number of buses at a wildlife stop calculated from the quantitative visitor




survey (1.75 buses) almost 70% of the time (Fig. 3). The next step for researchers will be to run
alternative bus schedules through the model to see how they perform relative to crowding

standards.
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If the traffic simulation model and an environmental impact statement (EIS) suggest that an
increase in traffic volume is feasible, an experimental increase in road traffic, timed to produce
the greatest value in understanding impacts, will be undertaken as part of a Before-After-
Control-Impact (BACI) study. The goal of the road study is to provide park managers with a
tool to make the most well-informed decisions about the future of traffic on the park road. The
EIS is currently underway in the Planning Division. A draft EIS is expected to be produced by

December 2010.

Resource Stewardship Strategy
In 2009, Denali will complete its Resource Stewardship Strategy (RSS), which will guide its

research and resource program for the next 15 to 20 years. The RSS document describes the
desired conditions for park resources and values based on what the General Management Plan
specifies, selects indicators to evaluate resource condition, and lists strategies and projects
needed to maintain Denali’s resource values. The complete RSS document will be posted on the
park website and be available for viewing at Park Headquarters, and a shorter summary
document with project highlights will be printed for distribution and be posted on the park

website.




Central Alaska Network

The Central Alaska Network (CAKN) includes three national parks
that encompass 21.7 million acres of land: Denali National Park
and Preserve, Wrangell-St. Elias National Park and Preserve, and
Yukon-Charley Rivers National Preserve.

Biological Inventories

Biological inventories were completed in 2005. These inventories
documented the occurrence of 90 percent of the plant species,
small mammal species, and freshwater fish species hypothesized
to exist in Central Alaska Network parks.
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Vital Signs Monitoring

The 2009 field season is the fourth year of program implementation after four years of planning
and development. The focus has been to bring 11 of the 36 Vital Signs into full operation with
collecting field data and analyzing and reporting on the data to parks and the public. The
network produced full protocols for these 11 initial Vital Signs (Climate, Air Quality, Snowpack,
Vegetation, Water Quality, Macroinvertebrates, Passerines, Peregrine Falcons, Golden Eagles,
Moose, and Wolves). After protocols are given scientific peer-review, they are revised as
necessary before final approval from the Alaska Region Monitoring Coordinator.

Kiosks

Interactive kiosks have been installed in four locations: the Murie Science and Learning Center
(for Denali), the visitor centers in Slana (Wrangell-St. Elias), Copper Center (Wrangell-St. Elias,
and the Fairbanks Public Lands Information Center. These kiosks encourage visitors to learn
about the Vital Signs Monitoring Program, to view maps and graphs of the Biological Inventory
data, and to see how parks utilize I&M data for management purposes.

Recent Findings
Combining data about vegetation and caribou - CAKN staff initiated a project integrating

vegetation monitoring and caribou movement data for Denali. The project will resultin a
predictive model/map of caribou occurrence based on forage quality.

When does spring arrive? - The network began monitoring spring green-up in a cooperative
project among interpretive staff in all three network parks and the network. This project allows
interpreters to incorporate park visitors in the data collection process.

Current climate - In cooperation with Oregon State University and the PRISM (Parameter-
elevation Regressions on Independent Slopes Model) group, CAKN staff are in the process of
updating the gridded climate maps for the Alaska region. Data from the new CAKN weather
stations, which have been collecting data for 4 to 5 years, are being included in the analysis and
will help refine the maps. In 2008, data were processed for inclusion in the model and the final
station list will be reviewed by the National Weather Service, the Natural Resource
Conservation Service, and other partners in this effort.




100 new lichen species documented in Denali - The network initiated a lichen survey in 2007
that resulted in as many as 100 new species to the park and will likely result in at least 3 new
species for the state of Alaska. This survey will continue through 2009. (See also pages 12-13).

Range extensions for 3 anadromous fish species - Field efforts to sample remote streams in
Wrangell - St. Elias and Denali resulted in extending the Alaska Department of Fish and Game’s
(ADF&G) Anadromous Waters Catalog. The presence of Chinook salmon in Moose Creek
(Denali) was documented along with Coho salmon in a tributary of the Nizina River (Wrangell)
approximately 5 miles upstream of their previous known extent, sockeye salmon in the Gilahina
River (Wrangell), Coho salmon in Lake Creek (Wrangell), and the presence of pink and Coho
salmon and Dolly Varden in 4 coastal streams (Wrangell). CAKN staff also documented the
presence of Chinook and Coho salmon in Willow Creek, a tributary of the Tana River
(Wrangell) that had not previously been known to support anadromous fish.

Volunteers aid small mammal field work - In the second year of the outreach program, local
high-school, college, and Denali staff volunteers were invited to conduct small-mammal
research in Denali with National Park Service biologists (see pages 28-29). CAKN plans to
continue the program next year and to visit additional high-school classrooms to encourage
more participation.

Website includes resource briefs - Read about CAKN activities and results for these vital signs:
Vegetation, Moose, Small Mammals, Climate, and Shallow Lakes in resource briefs that are posted
on the CAKN website http://science.nature.nps.gov/im/units/cakn/




Plants/Vegetation

Long-term Vegetation Monitoring
Field work continued in 2008 for the vegetation component of the long-term monitoring of park
resources, including landscape monitoring of vegetation and white spruce cone production.

% Monitoring white spruce growth
and reproductive effort
The vegetation crew continues to
monitor the permanent plots installed
in 1992 within the Rock Creek
drainage near Park Headquarters—
observing the growth and cone and
seed production of selected white
spruce trees. Spruce cone production
has been quite variable among years
during this study, with especially high
productivity observed in the years
1998, 2000, and high productivity in ]
2002, 2004, 2005, and 2008.
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produced virtually no cones in 2006 Figure 4. Average number of cones per white spruce tree
and 2007 (no bar visible in Fig, 4), but observed in 3 treeline and 3 forest (valley bottom) plots in the

2008 marked a return to near-average Rock Creek drainage 1992-2008.

cone production for these trees. On
average, the trees in the forested sites have produced more cones per tree than did trees in
the treeline plots over the course of this study, which was also the case in 2008.

% Landscape-scale vegetation monitoring project

The goal of this project is to detect changes in the fundamental properties of the vegetation
cover of the park over long intervals of time. The design for this landscape-scale work is a
systematic grid of sites at 20-km intervals laid out over the park landscape. For vegetation
monitoring, parameters measured at the permanent plots include species composition and
structure, abundance, tree density, tree size, tree vigor, and evidence of pathogens. The
vegetation field crew also measures soil characteristics and landscape variables in these
plots. The vegetation protocol for the Central Alaska Network vegetation monitoring has
received a full peer-review, and the official implementation phase of the program began in
2006.

In 2008, two vegetation crews completed sampling of the following mini-grids: Rock Creek,
Middle Moose Creek, McKinley River, Upper Stony Creek, Sushanna River, Birch Creek
Bend, and Middle Birch Creek. Sampling involved installing new plots and measuring
vegetation in these seven mini-grid study areas, scattered across the northern part of the
Park from Polychrome Glacier area to Broad Pass to the Stampede Corridor.
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In 2009, the minigrids to be sampled are: Divide Mountain, Riley Creek, Double Mountain,
Hult Creek, Slippery Creek, McKinley Bar, and Lower Muldrow Glacier.

A Ton of Exotic (Non-native) Plants Removed

In 2008, as happens every year, several individuals and groups helped Wendy Mahovlic remove
hundreds of pounds of non-native plants from the Denali Park Road corridor, the Entrance
Area of the park, and the Parks Highway near the park entrance. Counting volunteer hours for
the native seed collection, 42 volunteers worked 2476 hours and pulled 2265 1bs of exotic plants.

% Non-native plants with greatest biomass removed
Here’s the roster of non-native plants removed in/near the park in 2008 (species with
more than 50 Ibs removed):

* Dandelion (Taraxacum officinale): 1485 lbs
(Denali Park Road corridor)

*White Sweet Clover (Melilotus alba): 100 1bs
(Miles 232.5 and 238 Parks Hwy)

* Hawk’s-Beard (Crepis tectorum): 300 lbs
(Sewage lagoon; Mile 0 to 3 of the park road)

* Foxtail Grass (Hordeum jubatum): 350 lbs
(Denali Visitor Center area)

% Other non-native species of plants
Six additional non-native species other than dandelions were removed in 2008:
* Vicia cracca (bird vetch): 10 Ibs (Mile 1 to 3 of the park road)
* Lupinus polyphyllus (bigleaf lupine): 5 Ibs (Mile 1 to 3 of the park road)
* Leucanthemum vulgare (oxeye daisy): a few plants (Nenana Canyon, near bus barn)
* Tripleurospermum perforata (scentless false mayweed): 10 lbs (Railroad Depot)
* Linaria vulgaris (yellow toadflax): 5 1bs (Railroad Depot; tracks near Triple Lakes Trail)

Revegetation of Construction/Disturbed Sites

% Seed collections

The summer of 2008 was a cool and rainy in Denali, as it was for much of Alaska. As a result,
there were lower rates of flowering and delayed maturation of seeds, which impacted the
ability of staff and volunteers to collect seeds. Because of Denali’s far northern climate and
location in the mountains, there are some summers where flowering and reproduction of
plants is limited by the weather, and 2008 was such a year. Seeds were collected for sites
along the park road where possible, but due to the poor crop, the major seed collection
usually scheduled for August was cancelled.

% Revegetation

The big revegetation projects for the 2008 season were the revegetation of areas around the
new Eielson Visitor Center and in the Toklat area, using vegetation mats and seeding in the
fall*. Resources staff also assisted the trail crew in seeding areas in the Denali Visitor Center
complex. Seeds from the following species were sown: Oxytropis campestris, Hedysarum
alpinum, Senecio lugens, Solidago multiradiata, Aster sibiricus, and Arnica frigida.
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“Note: The best time for harvesting and transplanting mats is when the mats are almost
dormant (so little damage occurs to plants) when more plant energy is directed at root
production (in spring and fall) than in leaf and fruit production (summer). Seedingin the
fall mimics the natural dispersal of seeds at a time when the seeds won’t germinate but will
overwinter on site and be ready to germinate the following spring.

In 2009, for the eleventh consecutive year, volunteers will be enlisted to pull out non-native
plants in the park and to collect wild native seeds for revegetation projects.

Off-Road Vehicle (ORV) Impacts

In 2008, park staff used mapping-grade GPS to map
nearly 15.5 linear miles (25 linear kilometers) of
tracks made by ORVs in the park. Staff recorded
information about 13 trail attributes for each
section of trail, including trail type (main active,
secondary inactive, etc.), trail width, number of
parallel paths along the trail segment, degree of
vegetation stripping on the trail, depth of trail
compared to adjacent areas, muddiness, and depth
of damage to soil below the organic mat. The ORV
tracks in this area were initially mapped in 2005.

In the 2009 field season, Denali staff will continue
to monitor the impacts of ORV use. Park staff has
established seven long-term vegetation monitoring
sites west of the Cantwell Creek Trail, in areas now
closed to ORV use. Trail mapping using GPS will occur in 2009 (the fourth time such mapping
has been done). Staff will be documenting changes in trail attributes of the Windy Creek,
Cantwell Creek (Floodplain and West), Cantwell Airstrip, and Pyramid Peak trails (marked on
Fig. 5), and collecting repeat photographs as another tool to look at changes over time.

: Rt (R« . EEEEEEEEEL
Figure S. Sites for long-term monitoring of
vegetation in areas now closed to ORV use.

Bryophyte and Lichen Inventory

As part of a multi-year project (2007-2009) to compile a rigorous, voucher-based inventory of
Denali’s nonvascular plants (mosses, lichens, liverworts) and to summarize current knowledge
of these organisms in the park, during August 18-22, 2008, botany staff collected several
hundred nonvascular plant specimens in 13 areas both north and south of the Alaska Range.
They surveyed such habitat types as alpine heath tundra, alpine and lowland fen and wetland
sites, granite outcrop areas, and lowland mixed hardwood and spruce forests. An initial rapid
assessment of these collections has produced a provisional list of at least 15 taxa not previously
listed on Denali's nonvascular cryptogam species list. (The botany staff also collected several
hundred nonvascular plants in August and September 2007, producing a provisional list of at
least 30 taxa not on Denali’s nonvascular plant species list.) Several of these new taxa represent
important range extensions and globally uncommon species status.

Also in 2008, researchers began the detailed microscopic work that it takes to identify the
specimens collected in 2007 and 2008. As detailed microscopic identification of voucher
specimens continues in 2009, additional new taxa to the park are expected.
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Some significant species collected in during this project include:

% Boreal Felt Lichen (Erioderma pedicellatum) — Currently listed as
Critically Endangered on the IUCN Red List of Threatened Species.
This lichen was documented in the park in 2007 and more locales in
the park and Denali State Park were documented in 2008 (see map).
Previously it was known only from a very narrow range of sites in
boreal eastern Canada and northern Europe.

% Waterfan Lichen (Peltigera hydrothyria) — Known only from North f_ J walll
America, this lichen grows completely submerged in mountain
streams. Itis considered rare throughout its range in western North America.

% Methuselah’s Beard Lichen (Usnea longissima) — An extremely pollution-sensitive species,
this lichen is considered threatened or extirpated throughout much of its circumboreal
range, due, in part, to deteriorating air quality.

Monitoring Dust Palliatives on the Park Road

To reduce road dust created by vehicular traffic, park maintenance crews apply an aqueous
solution of calcium chloride (CaCl,) to the surface of the park road. The application reduces
dust and the need for replacing the fine materials constantly lost from the road as dust.
However, adding this compound also has the potential for adversely affecting ecosystems
adjacent to the road. NPS has developed a monitoring plan to assess and monitor the possible
effects on soil, water, and vegetation of applying calcium chloride to the park road.

450

In 2005, park staff buried 15 pairs of lysimeters
(instruments designed to sample water from
within the topsoil) at Mile 15.2, 18.6, 22.2, 23 .4,
26.9,28.9,31.2,41.5,49.1,58.4,60.4, 64.5,71.3,
79.8, and 88.4—one lysimeter was buried near
the road, and one about 10 meters away. Water
samples are being taken annually from lysimeters
and nearby water bodies to test for chloride ions.
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The data from the first four years of sampling : : :
(2005 - 2008) show that there is little chloride 2005 2006 2007 2008
reaching the water bodies. Two sites sampled on Figure 6. Chloride concentrations
east end have shown high levels of Chloride (up to 402 ppm) at sampling site at Mile 31.2 on the
adjacent to the road. The data from one of these sites (Mile 31.2) parkroad. Chloride
is shown in Figure 6. These levels of chloride represent levels that concentrations are given for

. . . . samples taken adjacent to road
may begm to have biological effects and'thu's harm roadside edge (black) and 30 feet (10 meters)
vegetation, and botany staff will be monitoring the levels of from the road (gray).
chloride in these sites carefully. The lysimeters will be sampled
again in late summer 2009.
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Wildland Fire

Monitoring Wildland Fires

Denali National Park and Preserve has 3,359,449 acres (out of a total of 6+ million) that are covered
by burnable vegetation. Eighty-nine percent of the burnable vegetation acres (2,983,460 acres) lies
within “limited fire management options”. These options allow fire to play its natural role in the
ecosystem. Although some wildland fires are suppressed because they threaten natural or cultural
values, the emphasis of the fire management program at Denali is on actively monitoring wildland
fires while they burn and on protecting individual isolated structures in the fire’s path.

One wildland fires and several prescribed fires occurred in Denali in 2008:

Fire Name Burn Period Acre | Fire Type Comments

S
Sewer Lagoon 11/19-11/21/07 0.25 | Prescribed Fire | Burn Biomass debris from roadside
slash burn maintenance projects
70 Mile Pit slash 5/11-5/13/08 0.25 | Prescribed Fire | Burn Biomass debris from roadside
burn maintenance projects
Wigand Creek 6/15-6/21/08 107 | Wildland Fire Wildland Fire Use
Sushana Cabin 8/6-8/7/08 0.75 | Prescribed Fire | Burn Biomass debris from hazard fuels
slash burn treatment projects
Stampede Mine 8/13-8/14/08 2.4 | Prescribed Fire | Burn Biomass debris from hazard fuels
slash burn treatment projects
Upper Windy 8/18 - 8/20/08 0.75 | Prescribed Fire | Burn Biomass debris from hazard fuels
Cabin slash burn treatment projects

Several prescribed fires are completed or planned for fiscal year 2009:

Fire Name Burn Period Acre | Fire Type Comments
S

Sewer Lagoon 11/19-11/21/08 0.25 | Prescribed Fire | Burn Biomass debris from roadside
slash burn maintenance projects
Toklat slash burn | 5/18 -5/20/09 0.25 | Prescribed Fire | Burn Biomass debris from roadside

maintenance projects
70 Mile Pit slash 5/20-5/22/09 0.25 | Prescribed Fire | Burn Biomass debris from roadside
burn maintenance projects
Kantishna Pit 5/22-5/24/09 0.25 | Prescribed Fire | Burn Biomass debris from roadside
slash burn maintenance projects
Lower Savage 8/10-8/12/09 0.75 | Prescribed Fire | Burn Biomass debris from hazard fuels
Cabin slash burn treatment projects
Riley Creek Cabin | 8/17-8/19/09 0.75 | Prescribed Fire | Burn Biomass debris from hazard fuels
slash burn treatment projects
Lower Windy 9/14-9/16/09 0.75 | Prescribed Fire | Burn Biomass debris from hazard fuels
Cabin slash burn treatment projects

! Prescribed fire is a fire ignited by management actions under certain, predetermined conditions
to meet specific objectives related to hazardous fuels or habitat improvement. Prior to a
prescribed fire, a written, approved prescribed fire plan must exist and NEPA requirements

must be met.
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Fire monitoring includes observing a fire from aircraft, digitally photographing and mapping its
progress, and keeping an updated narrative of the fire’s status and behavior. Current and
forecasted weather over the fire area is also monitored to ensure that the fire will continue to burn
only where allowed. Protecting isolated structures that lie in the fire’s path is generally
accomplished by setting up a water pump and sprinkler system on or around the structure as most
structures tend to be located adjacent to water sources.

Creating Defensible Space Around Structures

History has shown the devastating effects when wildland fire combines with a buildup of
vegetation around structures. Hazardous fuels around structures in the developed and
backcountry areas of Denali National Park and Preserve have or are being reduced to create a
“defensible space” around the structures. Much of the built environment in Denali was
constructed during the 1920s and 1930s. Structures were often built close to the forest edge or the
forest has since grown back into the areas disturbed during construction.

Creating a defensible space includes clearing all flammable vegetation within 30, and thinning
the vegetation that lies within 30’ to 100’ of the structure (cutting some trees, other vegetation;
removing lower branches of trees). The defensible space reduces the risk of property damage
in the event of a wildland fire and improves safety for visitors, residents, and firefighters. Once
all the defensible spaces have been created, a maintenance and educational program will
continue the benefits of this program. Firewise is the name given to the creation of defensible
space by thinning, limbing, or clearing space around structures. Throughout the project,
Denali employees receive project updates and other fire information. Two hazard fuel
project success stories are posted at http://www.nps.gov/akso/Fire/firehome.htm

< Developed areas. In 2008, fire management staff improved the defensible space (about 0.4
acres) at Park Headquarters by trimming branches to varying heights from the ground to
give a natural appearance. In 2009, fire management staff will treat additional areas as the
need is identified in the maintenance cycle of previously created defensible space around
buildings.

< Cultural resource sites. In 2008, staff burned debris that had accumulated from past
hazard fuels projects at the Sushana and Upper Windy Creek Patrol Cabins and at the
Stampede Mine, completing the cycle for the initial treatment of the sites. These sites are
now entering a maintenance cycle. In 2009, staff will burn the unburned piles at the
Lower Savage, Riley Creek, and Lower Windy Creek Patrol Cabins. The Sanctuary,
Moose Creek and Igloo Ranger Patrol Cabins and the Parker Cabin are candidates for
hazard fuels reduction initial and improvement treatments.

In 2009, the Fire Management Staff will revisit 24 of the 26 vegetation plots that were
installed in 2003-2004 (as pre-treatment plots), and resampled in 2005 (one year post-
treatment). The goal is to measure how the vegetation in the defensible space (treated) acres
changes over time (this is the 5-year post-treatment sampling). By tracking the plots,
managers can identify the recurring maintenance treatments needed to minimize the threat
of wildland fire.
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Videography Landcover Reclassification and Moose Browse Utilization

The purposes of this study are to reclassify the “burn” cover type (12.9 percent of the landcover)
in the Landcover Classification that was produced from satellite images that were taken over
several years (1985, 1988, 1991, 1996, 1999). The analysis and imagery that was used to develop
the landcover classes are unable to detect non-burn classes of vegetation for up to 15 years after
a fire.

To reclassify the burn areas in the short term, project staff needed to test the use of videography
as a method for landcover reclassification. The project also can validate predictive fire models
used by fire managers, validate successional patterns for areas of different burn severity, and
identify fire effects on the level of moose browse observed under varying burn severity levels
and age of burn.

Understanding the natural variability related to fire is also necessary in order to identify
potential abnormal effects associated with long-term climate change or management activities.

A draft model to reclassify the Landcover Classes based on fire history was developed in early
2009. A coverage of this new Landcover Classified geospatial information system will be
available by summer 2009. In the long term, fire managers would like to combine data about
vegetation recovery after fires to model plant succession after a fire on a landscape scale, and
apply this information to create maps. An example using this model for the area burned by the
Hightower Fire is illustrated in Figures 7 to 9.

Denali Landcover & Fires - High Power Fire 2005

Figure 7.

Pre-fire Landcover Classification for 2005
Highpower Fire (outlined in black).

Note that medium-shaded areas to north and
southeast (brown in color) are classified as
“burn” in the landclassification.

Figure §.
Burn severity is mapped for the 2005 Highpower Burn.
Three severity classes are indicated with different
shadings (colors) (identified at the bottom of the key), for
the Highpower Burn outlined in black.
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Denali Landco ower Fire 2006 e L Figure 9.

; ) ' New Landcover Classification
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Analysis for this project is in progress and will continue in 2009 (no further field sampling).

Fire Education

<> Murie Science and Learning Center Science Series. In 2008, after working with Western
Area Fire Management and the Regional Fire Communication and Education Specialist,
MSLC staff incorporated wildland fire management messages in select presentations.

< Commercial Tour Bus Driver Orientation. The Regional Fire Communication and
Education Specialist, Regional Fire Ecologist, and Interagency Fire Cooperators gave fire
ecology presentations to the Princess Tour Bus drivers. This was the first year that fire
management presenters were incorporated into the tour bus orientation.

< Firewise Workshops. In 2008, no workshops took place in the Denali Area. The Alaska
Western Area staff will seek opportunities to promote the recently revised Alaska FIREWISE
concept in 2009. Firewise workshops teach community members how to reduce the
combustible material around their homes in order to reduce the wildland fire risk.

< Alaska Interagency Wildland Fire Key Messages. To communicate clearly and consistently
across all agencies and disciplines, the Interagency Wildland Fire Prevention, Education, and
Awareness Committee has developed and continues to refine key messages about wildland
fire.
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Wildlife

Keep Wildlife Wild

Denali National Park and Preserve resource staff continue to educate people with the basic
message: “Keep wildlife wild - do not approach or feed wildlife.” Anecdotal observations
continue to indicate that the program is successful. Fewer reports of human-wildlife conflict due
to food conditioning have been reported each year the program has been in effect. The program
includes bookmarks, brochures, and signs bearing a universal symbol “Do not feed the animals”
with text explaining why this is important. Again in 2008, staff distributed these materials around
the park and will do so in 2009. Signs appear on trash cans, picnic tables, and toilet stall doors.
The message has also become part of every interpretive program.

The National Park Service recently formed a steering committee composed of representatives
from each of the NPS regions to address the issue of wildlife habituation throughout NPS areas.
The goal is to determine the extent of habituation and the species involved and to standardize our
management methods for habituated wildlife throughout the service. Pat Owen, Wildlife
Biologist, was selected to serve on the committee and will use the information compiled by the
group to continue to improve on Denali’s efforts to Keep Wildlife Wild.

The Keep Wildlife Wild program serves as a model for other parks. Wildlife staff encourages
everyone working at the park to take every opportunity to discourage the feeding and subsequent
habituation of wildlife.

Bears

< Grizzly bear monitoring
This long-term study on the north side of the Alaska Range focuses on a sample of grizzly
bears between the Muldrow Glacier and the Herron River. Radio-collared females are
located from den emergence to the end of September to locate and follow the mortality of the
sows and their cubs.

Bear capture was conducted on May 29 and 30, 2008 from a helicopter, with fixed-wing aircraft
support. Bad weather and unavailability of a helicopter caused the capture effort to be shorter
than planned. Wildlife staff replaced collars on four female grizzly bears, captured and collared
one new three-year-old female, and retrieved one dropped collar. For the 2008 season, wildlife
staff followed 13 collared bears (all female), which is below the target sample size of around 20
bears.

Following the sows through the 2008 season, at den emergence, five sows each had twin spring
cubs, one sow had two yearlings, and the remaining seven sows did not have young. By
September, three sows each had a single “spring” cub, but the remaining seven spring cubs could
not be accounted for and were presumed dead. The two yearlings survived to the end of the
season. The oldest bear in the study is 20 years old.

Plans for 2009 are to replace radio collars where necessary, increase the sample size by collaring
new bears or locating those with failed collars, and investigate the mortalities/dropped collars.
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< Population estimates:
On the south side of the Alaska Range, the park cooperated with the Alaska Department of
Fish and Game to estimate population numbers for both black and grizzly bears. The
study was conducted in 2000, 2001, and 2003. A final report on this study has not yet been
received. Preliminary results indicate that for the entire study area, the density for brown
bears is approximately 28 bears/1000 km®. This density is slightly higher than that
documerzlted on the north side. Density for black bears is predicted to be about 80 bears/
1000 km".

Bear Management
Background: Bear problems at Denali escalated in the 1970’s and 1980’s. By 1982, Denali had the

highest rate of backcountry bear incidents of any U.S. national park with a significant grizzly
population and high backcountry use. Bears were getting food from backpackers and poorly-
handled garbage, causing property damage, and injuring people. Between 1946 and 1983, 48 bears
were relocated or destroyed in the park. Denali’s Bear Management Plan (BMP) was developed to
address bear problems and reduce bear-human conflicts.

By educating staff and visitors about bears and providing bear-resistant storage for food and
trash, the park has dramatically reduced conflicts with bears and other wildlife. In 1984, Bear-
Resistant Food Containers became mandatory f