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Chapter 1: Introduction

In August 2011 the National Park Service (NPS) launched A Call to Action:
Preparing for a Second Century of Stewardship and Engagement, a long-term
strategy that marries the fundamental mission of the Service with short- and
long-term resource stewardship. The Service has worked tirelessly to pre-
serve parks since its establishment in 1916, but today’s challenges require a
new, cooperative strategy that takes advantage of state-of-the-art tools and
technology. The strategic plan defines a vision for NPS preservation, con-
servation, and restoration and identifies actions that advance the Service

toward that shared vision.

As the National Park Service approaches its
second century, it will address four themes:
connecting people to parks, advancing the
education mission, preserving America’s
special places, and enhancing professional
and organizational excellence. Attaining this
vision requires increased partnership and citi-
zen participation in all areas, including park
science and stewardship. Natural resource
programs across the National Park System
continue to be critical to successfully achiev-
ing the Call to Action vision as well as the
vision described in America’s Great Outdoors.

For example, the NPS Migration Conserva-
tion Initiative is working with the national and
international science community not only to
identify migration corridors for species that
make annual treks from breeding grounds to
wintering areas but also to protect the very
phenomenon of migration (ACTION 22: SCALING
UP). The Inventory and Monitoring Program
is developing “state of the park” reports to
assess the overall status and condition of
natural and cultural resources, park facilities,
and visitor satisfaction. The reports will be
used to help parks set priorities and com-
municate complex information about a park’s
condition to the public in a clear and simple
way (ACTION 28: PARK PULSE). The Natural
Sounds and Night Skies Program is leading the
way to protect natural darkness as a precious
resource through development of a service-
wide night sky inventory (ACTION 27: STARRY,
STARRY NIGHT).

Natural resource programs are able to
take on such complex initiatives because
of the solid foundation established by the

Natural Resource Challenge (“the Chal-
lenge”). Launched in 1999, the Challenge
made science-based management of natural
resources a top priority, thereby preparing the
Service to address 21st-century challenges.
The Report to Congress describes natural
resource activities across the National Park
System in Fiscal Year 2011. By doing so, it
responds to a request from Congress that the
National Park Service report on Challenge-
related expenditures and accomplishments.

Whether engaging youth and citizen scien-
tists and discovering new species through
biodiversity discovery events; preserving park
resources and viewsheds while addressing
alternative energy development; conserving
North America’s largest land mammal, the
American bison; or protecting dark night
skies and natural sounds, the National Park
Service is taking action to ensure that the
nation’s natural and cultural heritage per-

sist well into the future. This is not only the
National Park Service’s responsibility, but also
the nation’s gift to the American people and
people of the world.

Measuring Progress

The National Park Service uses performance
goals to measure the effectiveness of its
programs. These goals are outlined in the
Department of the Interior’s Strategic Plan for
Fiscal Years 2011-2016, which was established
in accordance with the Government Perfor-
mance and Results Act (GPRA) of 1993. Fiscal
Year 2011 strategic plan targets and results are
available in Budget Justifications and Perfor-
mance Information, Fiscal Year 2013 (pages
16-17).
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Chapter 2: Natural Resource Programs

The natural resource program in the National Park Service operates on
park, regional, network, and servicewide levels. This chapter describes

natural resources programs and FY 2011 highlights. More detailed accom-

plishments representative of the many natural resource activities across the
National Park System can be found in Chapters 3 and 4.

The work of the natural resource programs
contributes directly to the Call to Action goals
of preserving America’s special places by man-
aging the natural and cultural resources of the
National Park System to increase resilience in
the face of climate change and other stressors;
cultivating excellence in science and scholar-
ship as a foundation for park planning, policy,
decision making, and education; achieving a
standard of excellence in cultural and natural
resource stewardship that serves as a model
throughout the world; and collaborating with
other land managers and partners to create,
restore, and maintain landscape-scale connec-
tivity. In addition, some activities address the
remaining Call to Action themes of connect-
ing people to parks, advancing the education
mission, and enhancing professional excel-
lence. Where programs contribute to a specific
action, that item is identified in the text.

Parks and Regions

Parks form the core of the natural resource
management effort. Scientists and resource
managers practice the natural resource
stewardship cycle of discovery, learning,
understanding, sharing, protecting, restoring,
and evaluating at park and regional scales.
Thirty-six parks received base increases from
the Challenge, which increased their capacity
to deal with threats to natural resources (see
Appendix A for natural resource funding in
these parks). Regional programs also benefit-
ted from the Challenge through the establish-
ment of professional positions, such as aquatic
and air resource specialists, that assist multiple
parks with natural resource management
issues at a local level.

Network Programs

The complexity of the natural resource issues
facing parks today necessitates communica-
tion and cooperation among all levels of

the National Park Service and beyond. Four
Challenge-initiated programs—Cooperative

Ecosystem Studies Units, Exotic Plant Man-
agement Teams, Inventory and Monitoring
Networks, and Research Learning Centers—
facilitate this coordination. These programs
organize parks into biogeographic networks,
allowing them to accomplish much more
together than they could individually. The
networks work closely with park, regional,
and national natural resource programs; fed-
eral and state agencies; universities; nonprofit
organizations; and other partners to accom-
plish shared resource protection goals.

Cooperative Ecosystem Studies Units
Cooperative Ecosystem Studies Units
(CESUs) are multi-agency partnerships with
the nation’s universities and other institu-
tions. Participation in the CESUs enables the
National Park Service to obtain high-quality
science, usable knowledge for resource man-
agers, responsive technical assistance, con-
tinuing education, and cost-effective research
programs. The broad scope of CESUs includes
the biological, physical, social, and cultural
sciences needed to address natural and cul-
tural resource management issues at multiple
scales and in an ecosystem context.

Seventeen CESUs are based at host universi-
ties across the country and include partner
colleges and universities, federal and state
agencies, and private research and educational
organizations. In FY 2011 the National Park
Service supported research coordinators at 15
CESUs; two coordinators support two CESUs.
Two additional positions—an archeologist and
a historian—are located at two CESUs in the
Intermountain Region, and a national coordi-
nator is located in Washington, D.C. The NPS
coordinators are “brokers,” working with park
and program managers to identify research,
technical assistance, and education needs and
to seek out and match specialized expertise
and assistance available from the universities
and federal partners.
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Heading out in the field for a
study of ice patches as sources
of archeological and paleoeco-
logical data, Glacier National
Park, Montana
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In FY 2011 CESUs facilitated 785 projects
totaling more than $43 million (Table 2-1),
representing a decrease of about 5 percent in
both number of projects and dollars pro-
cessed compared to FY 2010. The median
number of partners was unchanged at 24,
ranging from 13 to 47. Since FY 2001 the
CESU network has initiated 7,243 projects
totaling $358 million (Table 2-2) and provided
unparalleled science and education support to
the National Park Service.

In FY 2011 two CESUs completed five-year
renewals with their host institutions: Chesa-
peake Watershed, hosted by Frostburg State
University in Maryland, and Great Basin,
hosted by University of Nevada, Reno. Research
coordinators continued their involvement with
other national natural resource programs, initia-
tives that cut across the NPS directorates, and
interagency collaborations. Examples include
participating in the NPS/National Geographic
Society BioBlitz at Saguaro National Park
(AZ), serving on technical committees and
boards of directors for inventory and monitor-
ing networks, and managing projects for the
multi-agency Great Lakes Restoration Initiative.

The CESUs were actively involved in
responding to climate change in FY 2011,
including facilitating diverse projects related
to climate change science, adaptation,
mitigation, and communication. Research
coordinators participated directly in climate
change-related activities, including leading
a multi-park vegetation phenology monitor-
ing project, sponsoring and presenting at

an annual regional climate science confer-
ence, and serving on the science working
group of the NPS Climate Change Steering
Committee.

CESU projects addressed many of the themes
and objectives of the NPS Call to Action. Sev-
eral projects are detailed later in this report,
including development of a podcast series

for Timpanogos Cave National Monument,
Utah (ACTION 17: GO DIGITAL) and the Bear
Valley Visitor Center Lighting Retrofit Guide for
Point Reyes National Seashore, California
(ACTION 23: GO GREEN), and participation in
BioBlitzes at Saguaro National Park, Ari-
zona, and George Washington Birthplace
National Monument, Virginia (ACTION 7:
NEXT GENERATION STEWARDS).

Table 2-1. Number of projects, partners, and agreements funding by region and individual
Cooperative Ecosystem Studies Unit (CESU), FY 2011

Total partners, projects, and funding from all
sources, FY 2011

Region CESU Partners ? Projects Funding ($)
Alaska North and West Alaska 13 52 3,030,577
Intermountain Colorado Plateau 24 129 4,360,880
Desert Southwest 24 47 1,509,331
Rocky Mountains 22 157 10,723,710
Midwest Great Plains 26 9 236,435
Great Lakes-Northern Forest 47 29 1,826,995
Great Rivers 27 14 676,705
National Capital Chesapeake Watershed 22 34 1,884,980
Northeast North Atlantic Coast 22 22 1,319,686
Pacific West Californian 34 31 2,722,992
Great Basin 22 24 1,489,387
Hawaii-Pacific Islands 18 21 1,250,124
Pacific Northwest 28 77 4,649,612
Southeast Gulf Coast 41 55 1,179,364
Piedmont-South Atlantic Coast 32 25 1,553,953
South Florida/Caribbean 23 28 3,550,000
Southern Appalachian 24 31 1,591,366
Mountains
TOTAL 785 $43,556,097

2Because some agencies partner with more than one CESU, the total would equal more than the total listed in

the text.
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Table 2-2. Cooperative Ecosystems Studies Unit (CESU) projects and funding, FY 2001-FY 2011

Fiscal year CESUs in network  Projects initiated Total funding ($)
2001 8 260 10 million
2002 12 380 15 million
2003 16 540 19 million
2004 17 650 27 million
2005 17 635 32 million
2006 17 728 39 million
2007 17 848 43 million
2008 17 777 45 million
2009 17 804 38 million
2010 17 836 46 million
2011 17 785 44 million
TOTAL 7,243 $358 million

Exotic Plant Management Teams

Native communities of plants and animals
and historical landscapes across the National
Park System are threatened by invasive plant
species. Exotic Plant Management Teams
(EPMTs) were established to respond to

this expanding problem. They contribute to
invasive plant control goals servicewide by
working closely with other NPS programs and
cooperating with other federal agencies, tribal
nations, state parks, and private landowners.
This highly successful and collaborative effort
increases the areas under invasive plant man-
agement and supports a landscape approach
to invasive species management.

EPMT; participate in all aspects of invasive
plant management including risk assessment,
mapping, prevention, inventory, monitoring,
treatment, and maintenance. Sixteen teams
serve more than 225 parks across the coun-
try, providing guidance for all parks facing
invasive plant issues and serving as first-line
responders to exotic plant invasions. The
teams are headquartered in a region or park
and operate over a wide geographic area.
Staffed by highly trained individuals with
expertise in plant identification, plant ecology,
invasive plant management, and pesticide use,
the teams have emerged as local and regional
invasive plant experts.

In FY 2011 EPMTs inventoried 2,127,588
acres within park boundaries. Teams moni-
tored 18,373 acres and located 8,786 newly
infested acres, which will be prioritized for
treatment in future efforts. The teams treated
more than 270 separate invasive species for a

total of 7,848 acres. Combined, these activities
represent the teams’ role in the full range of
invasive plant management from early detec-
tion through monitoring of program priorities
and ultimately restoration of park vegetation
to native-dominated communities.

A review of the EPMT program was com-
pleted in FY 2011 to reflect on activities since
the program’s inception in 2000, plan for
challenges in the future, and improve pro-
cesses and procedures to ensure long-term
relevancy and short-term efficiencies. The
review consisted of a survey, interviews, and
on-site visits by NPS and non-NPS panel
members. The program was cited for its excel-
lent safety record. The review affirmed that
the investment in the program has resulted in
large gains in invasive plant management in
parks. The review offered a number of recom-
mendations, including developing a long-term
strategic plan, establishing a servicewide
advisory group, reviewing each EPMT’s busi-
ness model, and streamlining administrative
procedures. National EPMT staff, along with
regional and park staff, will continue to evalu-
ate other models for invasive plant manage-
ment to improve efficiency and effectiveness
throughout the National Park System while
implementing the review’s high-priority
recommendations.

Inventory and Monitoring Networks

The Inventory and Monitoring (I&M)
Program is an essential part of the National
Park Service’s effort to revitalize the natural
resource program and to improve park man-
agement through greater reliance on scientific
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information. Thirty-two bioregional networks
that share core funding, professional staff,
and monitoring crews provide expertise and
information to support 270 parks with signifi-
cant natural resources. By leveraging limited
funding and staff through partnerships and
linking to park operations, the I&M networks
provide scientifically sound, organized, and
retrievable information about parks’ natural
resources to support management decision
making, park planning, research, education,
and public understanding. For most parks, the
I&M Program provides the primary means of
measuring the status and trends in the condi-
tion of park resources.

The I&M Program provides funding, techni-
cal assistance, and coordination for parks to
complete 12 basic natural resource invento-
ries and to monitor the condition, or “health,”
of park natural resources based on key vital
signs. The basic natural resource inventories
assess and document the current condition
and knowledge of natural resources in parks
and establish a solid baseline for long-term
monitoring plans (CALL TO ACTION ITEM 28:
PARK PULSE). The investigations increase

our knowledge and understanding of park
resources, including many new and exciting
insights, and provide information to address
a wide variety of resource management issues
and activities. In FY 2011 the I&M Program
completed an additional 42 inventory data
sets for a total of 2,587 data sets (93.5 per-
cent of all proposed data sets) developed
and delivered to parks (Table 2-3). At current
funding levels, the delivery of all 2,767 data
sets to the 270 I&M parks will be completed
in about five years.

Vital signs monitoring tracks a subset of physi-
cal, chemical, and biological elements and
processes of park ecosystems that are selected
to represent the overall health or condition of
park resources, known or hypothesized effects
of stressors, or elements that have important
human values. As of September 2011, 100
percent of the 270 I&M parks had identified
their vital signs, developed a state-of-the-art
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monitoring plan, and implemented opera-
tional monitoring of priority resources. All
270 I1&M parks can now provide “current
condition” estimates for key measurements
of the condition of high-priority natural
resources (Table 2-4). While funding limits
monitoring to the highest priority vital signs
or those where data are available from other
sources, parks can expand monitoring efforts
by augmenting Challenge funds with opera-
tional support, personnel, and funding from
other sources; establishing partnerships; and
monitoring several vital signs and parameters
together. The number of networks and parks
that expect to monitor a vital sign in various
categories with currently available funding is
summarized in Table 2-5.

During FY 2011 the I&M Program completed
the integration of what used to be five sepa-
rate, stand-alone data applications into the
Integrated Resource Management Applica-
tions (IRMA) data system. The IRMA data
system, which is based on Department of the
Interior (DOI) and industry standards and
best practices, is used to manage and deliver
natural and cultural resource documents
and datasets and will allow data exchange
and integration among different data systems
within and external to DOI agencies.

Inventory and monitoring results are used in
each park’s natural resource condition assess-
ment, resource stewardship strategy, state of
the park report, and other park planning doc-
uments (Table 2-4). Results are also provided
to managers, planners, interpreters, scientists,
and the general public. Combined with an
effective education program, inventory and
monitoring results can contribute to resolv-
ing not only park issues but also to larger
quality-of-life issues that affect surrounding
communities and can contribute significantly
to the environmental health of the nation.

As a direct result of the Challenge, the I&M
Program has become a significant component
of the overall scientific and information man-
agement infrastructure and expertise of the
National Park Service.



Table 2-3. Number of Inventory and Monitoring Program parks out of the total 270 parks in the program that received the minimal
set of inventory products identified in 1992 during FY 2001-FY 2011

Fiscal year
Inventory 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Natural resource 257 263 270 270 270 270 270 270 270 270 270
bibliography
Base cartography 248 260 270 270 270 270 270 270 270 270 270
data
Air quality data 250 250 250 270 270 270 270 270 270 270 270
Air quality related 0 0 0 48 100 150 175 210 240 270 270
values
Climate inventory 0 197 270 270 270 270 270 270 270 270 270
Geologic resources 2 14 17 52 68 92 117 138 164 184 204
inventory
Soil resources 37 57 57 59 70 100 141 171 190 207 218
inventory
Water body 0 220 270 270 270 270 270 270 270 270 270
classification
Baseline water 225 270 270 270 270 270 270 270 270 270 270
quality data
Vegetation inventory 22 27 36 51 62 80 127 155 173 197 208
Species lists 210 270 270 270 270 270 270 270 270 270 270
Species status/ 0 0 0 3 44 100 200 270 270 270 270
distribution
TOTAL 1,251 1,828 1,982 2,103 2,234 2,412 2,650 2,834 2,927 3,018 3,060
Completed before 473 473 473 473 473 473 473 473 473 473 473
2001
GPRA actual 778 1,355 1,509 1,630 1,761 1,939 2,177 2,361 2,455 2,545 2,587
GPRA target 768 1,121 1,498 1,637 1,771 1,942 2,145 2,338 2,450 2,500 2,550
Percent GPRA 54.5 58.9 63.6 70.1 78.7 85.3 88.7 92.0 93.5

complete?

2Percent GPRA complete values are based on the baseline of 2,767 total data sets to be delivered to the 270 I&M parks during the initial phase of natural
resource inventory development.

Table 2-4. Annual accomplishments of the 270 Inventory and Monitoring Program parks in completing the planning and design

of their long-term monitoring programs and implementing operational monitoring of vital signs, FY 2006-FY 2011, and projected
completion, FY 2012-FY 2013. Data and expertise provided by the 1&M networks are a key source of data for park natural resource
condition assessments, resource stewardship strategies, and other park planning and management efforts and are now being used to

help develop state of the park reports that summarize status and trends in resource condition for selected parks.

Actual and projected accomplishments
for vital signs monitoring and resource

Number of parks completed by

end of fiscal year

Number of
parks projected

assessments 2006 2007 2008 2009 2010 2011 2012 2013
Identify and synthesize existing information 270 270 270 270 270 270 270 270

T o

S g Prioritize and select vital signs 250 270 270 270 270 270 270 270

<

oa . .

< Monitoring plan completed, peer-reviewed, and

< § approved—operational monitoring begun 157 197 253 270 270 270 il Y

2o u i : e

oo _Curre_ent condltlon_ values ayall_able for s_peaflc 104 157 197 253 253 270 270 270
vital signs—operational monitoring ongoing
Park natural resource condition assessments

©

€ 1 o | completed 0 0 1 8 13 32 52 72

o5 2

-§ g %_ Park resource stewardship strategy plans

£9 g c_ompleted_ thgt incorporate results from V|t§I_ 0 1 1 3 5 15 18 20

S % O | signs monitoring and natural resource condition

= assessments
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Table 2-5. Number of parks in the Inventory and Monitoring Program that will monitor each vital
sign category using existing funding (including funding from partnerships where the networks will
deliver data summaries to park managers and planners). Vital signs that will be monitored in fewer
than 29 parks are not listed.

Number of
Vital sign category Example measures (varies by network) parks
Weather and climate Temperature, precipitation, wind speed, ice on/off 246
Water chemistry pH, temperature, dissolved oxygen, conductivity 207
Land cover and use Area in each land cover and use type; patch size and pattern 204
Invasive/exotic plants Early detection, presence/absence, area 203
Setting traps for amphibian and
reptile sampling in Gulf Islands Birds Species composition, distribution, abundance 192
National Seashore, Florida
NPS/ROBERT WOODMAN Surface water dynamics Discharge/flow rates (cfs), gauge/stage height, lake 149
elevation, spring/seep volume, sea-level rise
Ozone Ozone concentration, damage to sensitive vegetation 141
Wet and dry deposition Wet deposition chemistry, sulfur dioxide concentrations 114
Visibility and particulate matter IMPROVE network; visibility and fine particles 113
Vegetation complexes Plant community diversity, relative species/guild abundance, 103
structure/age class, incidence of disease
Mammals Species composition, distribution, abundance 95
Forest/woodland communities Community diversity, coverage and abundance, condition 95
and vigor classes, regeneration
Soil function and dynamics Soil nutrients, cover and composition of biological soil crust 94
communities, soil aggregate stability
Aquatic macroinvertebrates Species composition and abundance 92
Fire and fuel dynamics Long-term trend of fire frequency, average fire size, average 90
burn severity, total area affected by fire
Stream/river channel Channel width, depth, and gradient, sinuosity, channel cross- 88
characteristics section, pool frequency and depth, particle size
Threatened and endangered Population estimates, distribution, sex and age ratios 85
species and communities
Air contaminants Concentrations of SOCs, PCBs, DDT, Hg 75
Groundwater dynamics Flow rate, depth to ground water, withdrawal rates, 69
recharge rates, volume in aquifer
Amphibians and reptiles Species distribution and abundance, population age/size 54
structure, species diversity, percent area occupied
Insect pests Extent of insect-related mortality, distribution and extent of 53
standing dead/stressed/diseased trees, early detection
Wetland communities Species composition and percent cover, distribution and 51
density of selected plants, canopy height, aerial extent
Grassland/herb communities Composition, structure, abundance, changes in treeline 51
Fishes Community composition, abundance, distribution, age 49
classes, occupancy, invasive species
Nutrient dynamics Nitrate, ammonia, DON, nitrite, orthophosphate, total K 45
Primary production Normalized differential vegetation index (NDVI), change in 41
length of growing season, carbon fixation
Riparian communities Species composition and percent cover, distribution and 38
density of selected plants, canopy height
Microorganisms Fecal coliform, E. coli, cyanobacteria 30
Water toxics Organic and inorganic toxics, heavy metals 30
Invasive/exotic animals Invasive species present, distribution, vegetation types 29
invaded, early detection at invasion points
Coastal/oceanographic features  Rate of shoreline change, sea surface elevations, area and 29

and processes

degree of subsidence through relative elevation data
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Undergraduate student and local
high school teacher preparing

a soil core collected at Indiana
Dunes National Lakeshore,
Indiana, for a vegetation history
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Research Learning Centers

Research Learning Centers (RLCs) support
and integrate scientific research, educa-
tion, and communication in the national
parks. They accomplish this by working with
hundreds of local and national partners

to facilitate research projects in the parks,
communicate research results to park manag-
ers and other audiences, develop innovative
science education programs and products,
and conduct a wide range of public outreach
activities that help increase science literacy.

Twelve RLCs were established with initial
funding from the Challenge beginning in FY
2001. An additional seven RLCs are funded by
partners and existing park base funds. Each
RLC serves a park or a local network of parks
and is staffed by professionals with expertise
in natural resource science and education.

The RLCs are highly effective at meeting the
diverse long-standing and emerging needs of
the parks. Because they combine research,
education, communication, and partner-
ships, the RLCs are ideal for increasing and
disseminating knowledge about issues such
as climate change impacts on park resources,
development and land use surrounding parks,
loss of cultural heritage, and other large-scale
and multi-dimensional threats. Similarly, by
making scientific inquiry a part of the visitor
experience, the RLCs increase the relevance
of parks to the American public.

In FY 2011 the RLCs continued to support a
wide range of research projects. For example,
the Appalachian Highlands Science Learning
Center permitted or facilitated 245 projects,
ranging from the comparative physiology

of stream insects to models of soil recovery
from acid deposition. Those projects included
scientists from 72 universities, 11 public
agencies, and 21 other organizations. Most
RLCs provided low-cost accommodations to

researchers, typically in the range of 1,000-
2,000 person-nights. Collectively RLC support
for past research yielded more than 200 scien-
tific publications in FY 2011, more than half
of which were peer-reviewed journal articles.
See Table 2-6 (page 10) for a summary of RLC
activities in FY 2011.

The RLCs adopted many creative and effec-
tive means of communicating scientific
information to diverse audiences in FY 2011.
Conferences, research symposia, and science
seminars (e.g., the eighth annual Waterton-
Glacier Science and History Conference
organized by the Crown of the Continent
RLC) remained popular, typically attracting
hundreds of resource managers, academic sci-
entists, students, and the general public. Pub-
lications included Gateway RLC’s biweekly
“Field Notes” newsletter summarizing field
activities and research results for park staff
and visitors. Online products included regular
public webinars about scientific issues (e.g., the
marine science series developed in part by the
Ocean Alaska Science and Learning Center);
an interactive website for teachers’ professional
development (Greater Yellowstone Science
Learning Center); and a live broadcast from
eight culturally significant parks to participants
in a DOI Diversity Days event in Washington,
D.C. (Southern California RLC).

The RLCs also supported the NPS Call

to Action. Examples of FY 2011 projects
included a podcast about ocean acidifica-
tion by the Pacific Coast Science and Learn-
ing Center (ACTION 17: GO DIGITAL); the use
of “Picture Posts” by the Urban Ecology
Research Learning Alliance to enable urban-
ites to monitor environmental change in
Washington, D.C., parks (ACTION 7: NEXT
GENERATION STEWARDS); and the provision
of graduate research fellowships in northern
Alaskan parks by Murie Science and Learning
Center (ACTION 20: SCHOLARLY PURSUITS).
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Students measuring ground-
water quality at Junior Ranger
Ecology Camp, Congaree
National Park, South Carolina
NPS/THERESA THOM

Table 2-6. Research Learning Center activities, FY 2011

Activity Value
Research projects supported 861
Housing for researchers

Person-nights 13,999

Savings to researchers $858,194
Publications stemming from research and education projects

Peer-reviewed scientific papers 173

Other publications 127
Students involved in research and education projects

Graduate students 222

Undergraduate students 390

Interns and volunteers (including high school students) 1,548
Partnerships

Colleges and universities 220

K-12 formal and informal education organizations 239

Other 304
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Servicewide Natural Resource Programs
Servicewide natural resource programs
provide much-needed services to the nearly
400 units of the National Park Service. Within
each discipline, program staff offer policy

and regulatory expertise, provide technical
assistance and advice, help develop plans and
proposals, and guide education and outreach
efforts. Eight servicewide programs provide
leadership in specialized areas:

 Air Quality

« Biological Resource Management
+ Climate Change Response

+ Environmental Quality

+ Geologic Resources

+ Natural Sounds and Night Skies

+ Social Science

+ Water Resources

Challenge funding enhanced the Air Quality,
Biological Resource Management, Geologic
Resources, and Water Resources programs.
FY 2011 servicewide natural resource pro-
gram funding is included in Appendix B.

Air Quality

The Air Quality program is responsible for
preserving, protecting, and enhancing air
quality and air quality-related values in the
national parks. The program engages in regu-
latory and policy arenas, interpretation and
outreach, air quality monitoring, and research
and analysis to accomplish this goal.

The program routinely works with states,

the U.S. Environmental Protection Agency
(EPA), and other agencies and stakeholders to
develop air policies and strategies that protect
park resources. In FY 2011 regulatory and
policy collaborations included working with
the U.S. Forest Service (USFS) and the U.S.
Fish and Wildlife Service (USFWS) to review
14 state and two federal regional haze plans.
These plans will result in major reductions in
visibility-impairing pollutants in parks and
other protected areas. Program staff reviewed
12 new source permit applications for projects
proposing to locate near NPS-managed areas,
including independent air quality impact and
control technology assessments. In coopera-
tion with the USFS and USFWS, the pro-
gram published the Federal Land Managers’
Interagency Guidance for Nitrogen and Sulfur
Deposition Analyses to provide air regulators,

permit applicants, and other project propo-
nents with EPA methods and information for
assessing impacts of air pollutants on NPS
resources. Additionally, program staff worked
with USFS, USFWS, EPA, and the Bureau of
Land Management (BLM) to craft and finalize
a memorandum of understanding to work
cooperatively in dealing with environmental
compliance documents and mitigation related
to oil and gas development activities on fed-
eral lands.

Interpretation and outreach efforts include
synthesizing air quality data and analyses,
interpreting and disseminating air quality
information for educational and other public
purposes, and facilitating air quality-related
interpretive projects and activities in parks.
In FY 2011 the Air Quality Web Camera
(Webcam) Network, consisting of 19 digital
cameras at 18 parks, had more than 7 million
“visits.” New digital cameras were installed at
Hawaii Volcanoes National Park (HI) and
Shenandoah National Park (VA), addressing
CALL TO ACTION ITEM 17: GO DIGITAL. Program
staff also assisted several national parks (Aca-
dia [ME]; Great Smoky Mountains [NC,
TN]; Mammoth Cave [KY]; Rocky Moun-
tain [CO]J; Sequoia and Kings Canyon [CA];
Shenandoah [VA]; and Yosemite [CA]) with
their ozone and fine particle health advisory
programs to alert park visitors and employees
when concentrations have the potential to
reach unhealthy levels.

Monitoring and research activities identify
status and trends of air quality conditions in
NPS units; provide air quality assessments;
produce data for special studies and other
research; and enhance our understanding of
the specific causes of air pollution, the reac-
tion of pollutants in the atmosphere, pollutant
deposition pathways, and visibility degrada-
tion (CALL TO ACTION ITEM 28: PARK PULSE). In
collaboration with several organizations and
agencies, the program operates at least five
monitoring networks in parks measuring more
than 10 parameters including ambient gases,
meteorology, deposition chemistry, particu-
late matter, and visibility. In FY 2011 accom-
plishments included measuring ozone with
portable systems in 16 parks as part of the
I&M Program; new ammonia monitoring in
14 parks; a new monitoring station at Grand
Teton National Park (WY) to measure ozone,
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wet deposition, and optical visibility and a
webcam; and a sulfur dioxide sensor network
at seven locations around Hawaii Volcanoes
National Park (HI), as well as a particulate
monitor to provide warning of unhealthy air
conditions to the park and the public.

Through its ecological effects work, the pro-
gram has identified natural resources sensi-
tive to air pollutants in more than 200 parks,
as well as specific ecosystem indicators that
respond to pollution and the thresholds asso-
ciated with a given response. This information
helps to protect park resources by establishing
park management goals and reporting and
communicating on resource trends and condi-
tion (CALL TO ACTION ITEM 28: PARK PULSE).

In FY 2011 program staff cooperated with
Oregon State University to assess contami-
nant levels in 53 fish from five national parks
(Great Sand Dunes [CO] and Wrangell-St.
Elias [AK] national parks and preserves
and Lassen Volcanic [CA], Rocky Mountain
[CO], and Yosemite [CA] national parks).
The pesticides DDE and dieldrin were found
in fish in some study lakes (as a result of atmo-
spheric deposition) at concentrations above
human health consumption thresholds. Staff
also facilitated several projects to estimate the
amount of atmospherically derived pollutants
(critical loads) that lakes, streams, and forest
soils in the northeast and southeast United
States can sustain indefinitely without damage.

Biological Resource Management

The Biological Resource Management pro-
gram provides leadership in the conservation,
preservation, restoration, and stewardship

of biological resources for the National Park
Service. Staff provide professional, science-
based support to manage and protect biologi-
cal resources and related ecosystem processes
in the National Park System. The program
focuses its efforts in five branches of technical
expertise:

The Development and New Initiatives Branch
provides targeted partnership and philan-
thropy development and technical assistance
on fundraising, agreements, and volunteer
activities to benefit natural resource manage-
ment in parks and regions. Highlights from
FY 2011 included the signing of the Project-
WET and NPS Partnership Agreement, which
supports the creation of the $3.2 million
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“Discover the Waters of the National Parks”
project to promote place-based, standards-
based education on NPS water resources
(CALL TO ACTION ITEM 16: LIVE AND LEARN).
This partnership was a highlight of a global
water conference, Sustaining the Blue Planet,
in September 2011, and participants from 40
different countries spontaneously donated to
the Discover the Waters project.

The Human Dimensions of Biological
Resources Branch addresses the critical inter-
face between the human and ecological com-
ponents of biological resource management.
Staff work to better understand the impacts of
biological resources and associated manage-
ment actions on the public and the impacts
from the public on biological resources and
management in parks. Focus areas include
human dimensions to improve understanding
of visitor and stakeholder perceptions; tools
and consistent messaging to address habitu-
ation in wildlife; integrated pest management
to reduce risks from pests and pest-related
management activities particularly in struc-
tures within parks; and biodiversity discovery/
citizen science to engage citizens and scientists
in discovering, cataloging, and learning more
about life in parks. Highlights from FY 2011
included co-developing workshops integrating
social science into climate change response
planning in protected areas; serving on the
Mexican Wolf Recovery Team and The Wild-
life Society Blue Ribbon Panel on the Future
of the Wildlife Profession; reviewing nearly
3,000 pesticide use proposals; and assisting
with coordination, outreach, and evaluation
for NPS BioBlitzes and All-Taxa Biodiversity
Inventories (CALL TO ACTION ITEM 7: NEXT GEN-
ERATION STEWARDS).

The Restoration and Adaptation Branch
addresses servicewide needs in restoration sci-
ence and technology and emerging questions
and solutions for adapting to globally chang-
ing environments. Efforts emphasized collabo-
ration across jurisdictions to manage resource
issues at appropriate scales. Staff provided
leadership through interagency efforts and the
network of EPMTs to address invasive spe-
cies, such as Miconia in Hawaii and tamarisk
across the western United States. In FY 2011
staff signed a memorandum of understand-
ing with the American Chestnut Foundation
to research, monitor, and implement pilot



High school students collecting
burs from a chinquapin tree, a
relative of the chestnut, for a
restoration project in Buffalo
National River, Arkansas

NPS PHOTO

projects within parks to conserve the Ameri-
can chestnut; collaborated with interagency
staff on United States—-Mexico border infra-
structure and environment issues; and helped
develop the DOI Adaptive Management Appli-
cations Guide and the National Fish, Wildlife,
and Plants Climate Adaptation Strategy.

The Wildlife Conservation Branch provides
leadership to collaboratively address complex
wildlife conservation issues and to provide
strategic policy guidance regarding conser-
vation of resources and related ecosystem
processes that affect wildlife and their habitats
in national parks. Staff coordinate servicewide
wildlife management efforts to ensure policy
interpretation, compliance, and consistency
and that management efforts are techni-

cally adequate and scientifically credible and
robust. They serve as technical advisors for
activities relating to servicewide management
of wildlife and wildlife habitats. FY 2011
accomplishments included initiating and lead-
ing the first comprehensive review of ungulate
management in NPS history; developing long-
term guidance for enhanced bison conserva-
tion (CALL TO ACTION ITEM 26: BACK HOME ON
THE RANGE); providing technical support to
federal and state agencies on amphibian and
reptile conservation through the Partnership
for Amphibians and Reptiles; expanding the
NPS Migration Conservation Initiative by
incorporating national and international col-

leagues and strategies (CALL TO ACTION ITEM 22:

SCALING UP); and collaborating on a new NPS
strategy to effectively conserve and restore
threatened, endangered, and at-risk species.

The Wildlife Health Branch provides profes-
sional veterinary assistance and consultation
to parks and regions to minimize negative
impacts of introduced diseases on wildlife.
Staff serve as agency leaders in developing
national guidance and plans for managing
emerging diseases such as white-nose syn-
drome of bats and chronic wasting disease
of deer and elk. Through close collaboration
between the Wildlife Health Branch and the
NPS Office of Public Health, the National
Park Service has implemented a One Health
approach, which recognizes that human

and animal health are inextricably linked,

to improve the health of all species and the
environment (CALL TO ACTION ITEM 6: TAKE A
HIKE, CALL ME IN THE MORNING). In FY 2011

staff developed a managers’ guide for address-
ing plague, published collaborative research
aimed at improving effective communication
on disease risk from wildlife, and investigated
the benefits that healthy wildlife contribute

to human health. In addition to addressing
wildlife disease issues, staff work to improve
the health and welfare of wildlife by providing
onsite assistance and project review on issues
such as fertility control, field anesthesia, and
humane handling and use of animals in parks.

Biological Resource Management competitive
funds are used to address resource manage-
ment issues concerning ecosystems, ecosystem
processes, wildlife, and vegetation through-
out the National Park System. In FY 2011, 11
projects totaling $246,000 focused on natural
resource issues such as determining the effects
of beach activities on shorebirds, protecting
rare bat colonies and imperiled plants, and
assessing factors affecting fish diversity and
abundance (Appendix C).

Climate Change Response

The Climate Change Response Program fos-
ters communication, provides scientific infor-
mation and planning guidance, and supports
adaptation and mitigation actions to protect
natural and cultural resources in the face of
climate change. It is a distributed program
with staff in several national natural resource
programs (Geologic Resources, Biological
Resource Management, and Water Resources)
as well as the Cultural Resource Stewardship
and Science Directorate and four regional
offices (Northeast, Southeast, Pacific West,
and Intermountain). Expertise includes cli-
mate change science and modeling, interpre-
tation and education, resource management,
landscape connectivity, monitoring, planning,
coastal hazards, cultural anthropology, and
renewable and efficient energy use. The NPS
Climate Change Response Strategy, released in
September 2010, describes goals and objec-
tives to guide NPS actions through four
integrated components: science, adaptation,
mitigation, and communication. In FY 2011
staff realized a number of accomplishments
designed to fulfill the goals of the strategy:

+ Authored more than 30 peer-reviewed
publications and technical reports and
gave more than 50 presentations on climate
change for managers, resource profession-
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als, interpreters, park rangers, scientists,
non-governmental organizations, policy
and decision makers, and the public.

+ Finalized detailed work plans and began
enhanced monitoring for 94 parks in 13
1&M networks to document changing con-
ditions in vulnerable parks. CALL TO ACTION
ITEM 28: PARK PULSE

+ Completed two vulnerability assessments
at Point Reyes National Seashore (CA)
and Pu‘ukohola Heiau National Historic
Site/Kaloko-Honokohau National His-
torical Park (HI). CALL TO ACTION ITEM 28:
PARK PULSE

« Initiated two new assessments on climate
refugia and connectivity for desert bighorn
sheep and four species of concern in south-
western Utah parks and monuments.

+ Trained more than 150 people in seven ar-
eas on the use of climate change scenarios
in long-range planning.

+ Initiated $2.7 million in applied research
projects in parks (Appendix D).
Coordinated with university and non-
governmental organizational partners on
five workshops, 16 sites visits, and a series
of surveys with park staft and visitors to
explore climate change interpretation and
education needs and activities in parks.

« Completed 11 bioregional “talking points”
documents for messaging climate change
impacts on parks.

+ Developed and implemented an interpre-
tive training module on science literacy and
climate change for front-line interpreters.
CALL TO ACTION ITEM 30: TOOLS OF THE TRADE

+ Placed 14 interns and 11 fellows in parks
and offices across the country through the
George Melendez Wright Internship and
Fellowship programs. CALL TO ACTION ITEM
20: SCHOLARLY PURSUITS

+ Connected to DOI Climate Science Center
and Landscape Conservation Cooperative
networks contributing to science needs
assessments and enhanced regional capac-
ity through placement of three adaptation
coordinators in the Pacific Islands, South
Atlantic, and North Atlantic Landscape
Conservation Cooperatives. CALL TO ACTION
ITEM 22: SCALING UP

Environmental Quality

This program serves a key role in ensur-

ing that the National Park Service meets the
requirements of the 1916 Organic Act and
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makes informed decisions that maintain the
unspoiled beauty, rich landscapes, and abun-
dant resources of our parks. The Environmen-
tal Quality program helps the National Park
Service accomplish its mission through envi-
ronmental planning and compliance, resource
protection, and external review. Many of

the projects under these areas are multi-year
efforts that involve other agencies at the federal
and state levels. In FY 2011 the Environmental
Quality program merged with the Social Sci-
ence program (see entry on page 17).

Environmental Planning and Compliance
Branch staff provide policy development,
technical assistance, training, and project
management to parks in the areas of impact
analysis and conservation planning under the
National Environmental Policy Act (NEPA)
and related statutes. Staff assist parks with
complex, controversial, and potentially
precedent-setting NEPA analyses and deci-
sions and provide assistance that may not be
available at the park or regional levels. In FY
2011 technical staff managed environmen-
tal planning projects in 20 parks, including
Yellowstone National Park (ID, MT, WY)
winter use planning; environmental assess-
ment to evaluate alternatives for revitalizing
Jefferson National Expansion Memorial
(MO); off-road vehicle management plans
for Cape Hatteras National Seashore (NC),
Cape Lookout National Seashore (NC),
Lake Meredith National Recreation Area
(TX), and Glen Canyon National Recreation
Area (AZ, UT); Sequoia and Kings Canyon
National Parks (CA) wilderness stewardship
plan; Rock Creek Park (DC) white-tailed
deer management plan; and Golden Gate
National Recreation Area (CA) dog manage-
ment plan.

Resource Protection Branch staff provide
technical assistance, training, case manage-
ment, and restoration project management to
help parks address incident-caused injuries
to park resources. Under the Park System
Resource Protection Act (PSRPA, 16 U.S.C.
19jj); Oil Pollution Act (OPA, 33 U.S.C. 2701,
et seq.); and Comprehensive Environmen-
tal Response, Compensation, and Liability
Act (CERCLA, 42 U.S.C. 9601, et seq.), the
National Park Service is authorized to take
actions to prevent or minimize injuries to
park resources, assess and seek recovery of
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compensatory damages, and restore injured
resources associated with discharges of oil,
releases of hazardous substances, and other
incidents. In FY 2011 the program facilitated
cost documentation and reimbursement
efforts for the Deepwater Horizon Oil Spill
response and led servicewide efforts for
damage assessment and early restoration.
Staff managed 64 PSRPA cases, three OPA
cases, and four CERCLA cases, yielding 39
settlements. During FY 2011 recovered funds
deposited in DOI’s Natural Resource Dam-
age Assessment and Restoration Fund totaled
$1.74 million; funds withdrawn for restoration
totaled $1.72 million.

Geologic Resources

The Geologic Resources program provides
scientific, policy, and technical leadership
and guidance to NPS resource managers,
stakeholders, and decision makers for the
protection and management of geologic and
interdependent ecosystem resources of the
National Park System. The program car-
ries out an array of activities in six broad
categories:

Geologic features, landscapes, and processes
staff provide parks with technical assistance
related to paleontological resources, cave

and karst resources, coastal geology, geologic
mapping, soil resources, and active geologi-
cal processes. Staff helped develop cave and
karst management plans, reviewed cave and
karst resource protection programs, and led
the federal partnership with the National Cave
and Karst Research Institute. The opening of
the new building in Carlsbad, New Mexico,
to house the institute was a landmark event
in 2011. In addition, the institute conducted
research at White Sands National Monu-
ment (NM) supporting a characterization of
local and sub-regional groundwater hydrol-
ogy. Geologic Resources staff also led NPS
involvement in developing DOI regulations
governing the management and protection of
paleontological resources on federal lands,

as required by the Omnibus Public Lands
Management Act of 2009. Staff coordinated
National Fossil Day, which attracted more
than 130 affiliated organizations and held doz-
ens of events in more than 20 states, includ-
ing a “kick-off” event on the National Mall

in Washington, D.C. (CALL TO ACTION ITEM 16:
LIVE AND LEARN). Additionally, staff completed

digital geologic maps for 20 parks and geologic
reports for 18 parks and worked with partners
to complete soil resource inventories for 11
parks (CALL TO ACTION ITEM 28: PARK PULSE).
Coastal geology staff assisted with hurricane
and storm impacts, restoration, and coastal
resource inventory and monitoring.

Energy and mineral development staft provide
assistance in addressing energy and mineral
development issues inside and adjacent to
park boundaries through expertise in mining,
petroleum geology, petroleum engineering,
regulations, policy, reclamation, and impact
mitigation. At present, 12 parks contain 668
nonfederal oil and gas operations, and 15
parks contain a total of 1,200 mining claims.
During FY 2011 staff provided park-specific
assistance on energy- and mineral-related
issues to more than 25 parks in six regions and
continued to revise NPS regulations governing
the exercise of non-federal oil and gas rights
in parks. In FY 2011 the program led efforts

to address park protection concerns with
conventional oil and gas, shale gas, and renew-
able energy projects outside park boundaries.
Program input into overarching interagency
efforts, such as regional planning documents,
assisted more than 100 parks.

Restoration—disturbed lands and abandoned
mineral lands staff prepare technical guid-
ance, review park work plans for technical
adequacy, and provide oversight for disturbed
lands restoration projects in parks (CALL TO
ACTION ITEM 22: SCALING UP). In FY 2011 the
program initiated projects in nine parks,
including three projects that restored approx-
imately 9.1 acres and provided a focused plan
to restore hundreds of additional acres of
severely disturbed land in three unique west-
ern mountain park settings. Six additional
projects are multi-year projects that will be
completed in FY 2012 or 2013. Staff also
provide oversight, coordination, and technical
support on land restoration and human safety
hazard mitigation at abandoned mineral land
(AML) sites in parks (CALL TO ACTION ITEM

24: INVEST WISELY). In FY 2011 the program
completed all hazardous feature closure and
reclamation work under a $24.57 million
appropriation from the American Recov-

ery and Reinvestment Act of 2009 (ARRA),
addressing hazardous or environmentally
detrimental conditions at 910 AML features
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in 31 parks in 15 states. These projects
addressed approximately 10 percent of the
total estimated AML needs of the National
Park Service.

Geologic resource information for park plan-
ning staff provide geosciences data and policy
input to planning documents and nonfederal
oil and gas planning efforts in parks and offer
resource-specific technical assistance and
data and technical reviews of park plan-

ning documents. In FY 2011 staff provided
geoscience information and comments on
specific projects, including an environmental
impact statement for nonfederal oil and gas
development at Big South Fork National
River and Recreation Area (KY, TN);
general management plans at Gulf Islands
National Seashore (FL), Fort Matanzas
National Monument (FL), Assateague
Island National Seashore (MD, VA), Cape
Hatteras National Seashore (NC), and
Golden Gate National Recreation Area
(CA); shoreline management plan at Indiana
Dunes National Lakeshore (IN); dredged
material management plan at Cape Lookout
National Seashore (NC); long-range trans-
portation plan at Golden Gate National
Recreation Area (CA); resource stewardship
strategy at Pecos National Historical Park
(NM); and geologic resource impairment
guidance for the Environmental Quality and
Air Resources programs (CALL TO ACTION ITEM
28: PARK PULSE).

Climate change impacts and vulnerabilities
staff help parks face the challenge of managing
resources with respect to climate change (e.g.,
rates of shoreline erosion in parks are increas-
ing as sea level rises, storms intensify, and
storm surges reach farther inland). The Storm
Recovery Plan for Cape Lookout National
Seashore (NC) was signed in May 2011 and
used to protect natural and cultural resources
during the response to Hurricane Irene in
August-September. Staff also worked with the
U.S. Department of Agriculture (USDA) Natu-
ral Resources Conservation Service National
Soil Survey Laboratory on a climate change
and carbon sequestration project to use soil
resources inventory data from several parks
for the ongoing efforts of the National Rapid
Soil Carbon Assessment Program to inven-
tory soil carbon stocks on private, federal, and
tribal lands.
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Active geological processes and hazards staff
help parks assess and evaluate active geologi-
cal processes such as erosion, landslides, rock
falls, and tsunamis and protect park visitors
and infrastructure from the effects of these
active processes. Staff participated in an All-
Hazards Resource Advisor (READ) workshop
to develop a web-based training course for
training DOI natural and cultural resource
professionals about the roles and responsi-
bilities of a READ in emergency response.
Staff helped the Vanishing Treasures Program
and Canyonlands National Park (UT) to
assess the stability and hazard potential of a
highly visited archaeological site near Aztec
Butte Arch. Also in FY 2011 staff provided
incident-related technical assistance following
Hurricane Irene at Cape Lookout National
Seashore (NC) by providing policy and per-
mitting assistance in responding to proposed
actions that could impact processes in park
coastal waters.

Natural Sounds and Night Skies

The Natural Sounds and Night Skies program
protects, maintains, and restores soundscape
and night sky resources and values by work-
ing in partnership with parks and others to
increase scientific and public understanding of
the value and character of these resources.

The Natural Sounds program works with

the Federal Aviation Administration (FAA)

to implement the National Parks Air Tour
Management Act of 2000. Specifically, staff
offer technical assistance to parks through
monitoring acoustic conditions, collecting and
analyzing data, developing ambient acoustic
baseline information, and providing planning
assistance including drafting and reviewing
park plans and NEPA documents.

In FY 2011 the Natural Sounds program
continued to expand both capacity and pro-
ductivity by working with partners. Partner-
ship projects included acoustic monitoring
for air tour management plans with the FAA
and Volpe National Transportation Systems
Center, model validation and improvement
with the Federal Interagency Committee on
Aircraft Noise, park-based social science/
visitor use research, and soundscape plan-
ning and workshops. Staff also collaborated
with the Acoustical Society of America,
American National Standards Committee,
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and International Standards Organization on
developing consensus-based acoustical stan-
dards for protected areas.

In FY 2011 Natural Sounds staff performed
acoustic monitoring at 24 units, completed 11
acoustic reports, and assisted 22 parks with
military overflight issues. Staff developed
prototype microphone systems that approach
or exceed the human threshold of hearing at a
cost that is more than ten times less expensive
than commercially available products, devel-
oped an extremely precise acoustical time
indicator based on GPS technology, and cre-
ated a remote collaring device to continuously
record the acoustical environments of wildlife
near energy developments.

The Night Skies program was established

in 1999 with the initial goal of developing
instrumentation and methods to quantify
night sky quality. Inventory of night sky
quality in parks began shortly thereafter,

and data have been collected at 96 parks to
date. Staff now work on broader protection
of natural lightscapes—the visual quality of

a park’s nighttime landscape that is depen-
dent on natural light sources and darkness.
This is accomplished by measuring current
resource conditions, facilitating the science
of lightscape management, reporting on
existing conditions, encouraging the enjoy-
ment and public understanding of the night,
safeguarding nocturnal habitat, restoring
views of starry skies through lighting retrofits,
collaborating with gateway communities, and
leading the agency and nation in lightscape
stewardship (CALL TO ACTION ITEM 27: STARRY,
STARRY NIGHT). The Night Skies program is on
the leading edge of technological develop-
ments that will improve our ability to assess
the portion of the measured “sky glow” that
can be attributed to artificial light as opposed
to the naturally occurring light from stars, the
solar system, and Earth’s atmosphere. Using
state-of-the-art portable photometric equip-
ment combined with rigorous data processing
and calibration, these methods are recognized
in the international scientific community for
exceptional resolution and accuracy in the
measurement of light pollution.

The data and images collected using tested
and peer-reviewed methods provide a
qualitative measure of sky brightness and its

deviation from natural conditions. The maps
and data help park managers convey to the
public the ramifications of outdoor lighting
practices, evoke a sense of awe and beauty,
and frame the night sky as a resource and part
of the park scenery. Staff are tracking new
energy developments and developing best
management practices for outdoor lighting
that is both energy efficient and night sky
friendly (CALL TO ACTION ITEM 23: GO GREEN).

In FY 2011 staff conducted night sky qual-

ity assessments at 19 parks and developed a
method for subtracting natural light sources
from data, enabling isolation of light pollution.
They provided comments on and mitigation
strategies for approximately 15 park planning
documents and five external energy devel-
opments. Working with partners to protect
the night sky, staff engaged in a cooperative
agreement with the International Dark-Sky
Association to assist in identifying common
lighting solutions for parks and partnered
with Clemson University on a social science
survey of park managers’ attitudes and activi-
ties addressing natural lightscapes. The Dark
Sky Ambassador program was expanded to 14
parks, where volunteers contacted more than
43,000 visitors.

See Appendix E for a list of projects funded
through the Natural Sounds fund source.

Social Science

The Social Science program conducts and
facilitates research that provides public

input into park planning and management,
investigates economic interactions between
parks and nearby communities, and devel-
ops methods and techniques to improve the
management of visitor use. For example, the
program conducted research to determine
which type of ticket reservation system for the
new visitor center at the USS Arizona Memo-
rial at World War II Valor in the Pacific
National Monument (HI) would maximize
the public’s opportunity to visit the memo-
rial and adjacent attractions operated by park
partners. Additional research is described
below for continuing survey research projects
such as the Visitor Services Project. Parks use
this information to improve visitor services,
encourage public engagement, protect natural
and cultural resources, and manage resources
more effectively.
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The Social Science program focuses on the
following key functions:

The Comprehensive Survey of the American
Public provides key insights into the knowl-
edge, opinions, and behavior of both visi-

tors and non-visitors regarding parks. In FY
2011 the National Park Service published the
first of a series of reports resulting from this
survey. Comparisons between the first com-
prehensive survey conducted in 2000 with the
second comprehensive survey conducted in
2008-2009 provide relevant insights for park
management. For example, in the 2000 survey
one-third of survey respondents could name a
valid NPS unit they had visited in the previ-
ous two years; in the 2008-2009 survey, that
proportion increased to nearly one-half. In
both surveys, the biggest perceived barriers to
visitation included not knowing much about
NPS units, the time required to get to one, and
the costs of hotels and food.

The Money Generation Model estimates

the economic impact of park visitation on
surrounding communities and economies

in terms of employment and sales. These
quantifiable measures of the economic ben-
efits of park visitation are used in planning,
budgeting, marketing, and policy analysis. This
model indicates that in 2010 park visitation
supported 258,000 jobs nationwide and gener-
ated $31 billion in sales within the national
economy, indicating that national parks are an
economic engine for the United States.

The Public Use Statistics function establishes
visitor counting protocols servicewide and
