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Setiliric^h^St^ 
Resource Management in the National Park System 

The challenges of managing the natural resources of the National Park System today are much 
more complex than was anticipated a generation ago, yet the National Park Service's capability 
to keep the parks from being further degraded has not substantially increased. Parks lack the 
trained and specialized staff to do the complex natural resource management job required by 
modern scientific standards, law, and policy. Those are the stark results of a just-completed 
comprehensive assessment of the Service's natural resource management program known as 
NR-MAP — the Natural Resource Management Assessment Program1, examined in this report. 
This report also examines the natural resource management challenge facing the parks, the Park 
Service goal of doubling its natural resource management capability—the Stewardship Today for 
Parks Tomorrow initiative—and ways the NR-MAP analysis can be used to enhance stewardship 
of the national parks within the expected foreseeable budget and staffing constraints. 

The Natural Resource Management Challenge 

The 1916 National Park Service Organic Act articulated that the resource mission of the new 
agency was to: 

conserve the scenery and the natural and historic objects and the wildlife therein ...by such 
means as will leave them unimpaired for the enjoyment of future generations. 

Today, we call this broad mission resource stewardship and we recognize that parks are 
dynamic, living systems that require more than fences around their borders to be sustained in 
perpetuity. 

When the first national parks were established, beginning with Yellowstone in 1872, the 
wildlife, forests, and other natural resources were in essentially pristine condition and 
surrounded by seemingly endless, unexploited, wilderness. The parks were remote, lightly 
visited, and undeveloped. The ecosystems needed no assistance in maintaining themselves. All 
the pieces were still present, and the natural resources they contained did not need active 
management. 

But the parks today are, without exception, no longer surrounded by expansive, unimpaired 
ecosystems. Development inside and outside the parks and large numbers of park visitors2 have 
taken their toll. Park ecosystems are no longer pristine or self-sustaining. Air and water 
pollution from outside the parks come in and damage resources inside park boundaries. Many 

1 A similar evaluation is underway for the Service's cultural resource management 
program, and it is expected that CR-MAP will also reveal significant resource management 
deficiencies at the park level. In addition, an assessment of visitor management and resource 
protection (law enforcement) needs (called V-MAP) is being completed. 

2 274 million recreation visits in 1994. 
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previously impacted areas have been added to the National Park System. Historical sites, 
battlefields, and other cultural areas are now included in the System and have landscapes that 
are often vastly changed from the times they were set aside to commemorate. Finally, our 
understanding of natural systems has changed and increased. These changes have required a 
change in the way the National Park Service manages parks and their natural resources — active 
management is a necessity today but the capability to carry out this more intensive management 
role is limited. 

To conserve the natural resources of the parks unimpaired for future generations now requires 
extensive effort to understand, maintain, or restore natural conditions or prevent further 
damage. Park managers must frequently find ways to compensate for damaged or missing 
components of naturally functioning ecosystems. These activities require research to 
understand the natural functioning of the ecosystem and whether change or lack of change 
requires management responses. Inventories are needed to know what resources are present, 
their condition, and natural variation. Monitoring is required to detect natural and unnatural 
changes. 

Active knowledge-based 
manipulation of park resources 
must counteract any adverse 
effects of human activities in 
the park as well as habitat 
fragmentation and pollution 
outside park boundaries. 
Animal populations that were 
once controlled by predators 
now frequently exceed the 
habitat available and must be 
controlled by park staff. 
Native species and habitats 
must be restored and 
maintained in the face of the 
introduction and spread of 
exotic — non-native — plants 
and animals that can damage or 
outcompete them. Intervention 
is often needed to protect rare 
or endangered animal or plant 
species. Fire must be 
controlled in some areas to 
prevent destruction of key 
resources and carefully mmmmmm^^ammmmmilimm^^mmmimmmmmm^^^^m^limim 

introduced in others to mimic 
natural processes. These are examples of management actions required to preserve the natural 
resources the parks were established to protect. 

Finally, resource management must include active protective measures to prevent further 
damage to park resources. These include establishment and then enforcement of levels and 

Compensating for Altered Ecosystems 

Fire is a necessary disturbance factor and plays a dominant role 
in many park ecosystems. To mitigate the loss of natural fire 
regimes caused by suppression efforts and landscape 
fragmentation, prescribed fires are used to mimic the effects of 
natural fires. In many cases, prescribed fire can be used with 
other management activities to restore and maintain natural 
resources, once the role of fire is understood and appropriate 
timing and frequency determined. 

At Indiana Dunes National Lakeshore, fire is used to produce 
a mosaic of sand prairie and oak savannas, maintaining the open 
and semi-open areas needed for wild lupine that in turn is 
needed for the endangered Karner blue butterfly. The park 
contains the third largest population of this butterfly in the 
world. The butterfly lays its eggs on the wild lupine, which is 
also the only known food source for the larvae. Because fire 
can also burn the butterflies' eggs, the timing and extent of fires 
must be carefully prescribed and controlled. Prescribed fire is 
also being used to restore and maintain historic landscapes. 
Using a restoration plan that also requires exotic species control, 
the native oak savanna of the 1861 historic scene at Wilson's 
Creek National Battlefield is being reconstructed. 
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types of permitted park uses ~ 
such as fishing, river use, 
backcountry use, and hunting — 
that can be carried out without 
unacceptable harm to resources. 
Other important preventive 
actions include joint planning 
and coordinated management 
with neighboring jurisdictions 
and participating in the public 
review of external activities that 
may impact park resources. 

Linking Monitoring and Management 

Systematic annual brook trout population monitoring in 46 streams 
in Shenandoah National Park has been made possible by having a 
team of ecologists, data managers, and biological technicians on 
staff. Shenandoah has one of the Service's prototype monitoring 
programs and the positive impact on management is beginning to be 
clear. Resource specialists and rangers now sit down each spring 
and jointly calibrate the park's recreational fishing limits on a 
stream-by-stream basis to the level which is known to be within the 
ability of the aquatic ecosystem to withstand without harm. This is 
in marked contrast to the norm in most parks, where fishing rules 
are commonly the same as in waters outside the park, little data is 
available, and potential impacts to resources are unknown. All of these resource 

management activities require 
highly skilled specialists in MM^MMM^MMMMMa^^BMMMMaMH^MaMM^H 
natural resource disciplines, as 
well as the contributions of rangers, maintenance personnel, and other members of the park 
team. 

A medical analogy has often been used to help explain the role of natural resource management 
in parks. It illuminates not only the functions of resource management, but also the roles 
played by various individuals and parts of the organization. Specialists in natural resource 
disciplines act as the doctors in the delivery of health services to resources. The National 
Biological Service (NBS) and other research organizations which perform most scientific 
research for parks are analogous to the National Institutes of Health (NIH) and medical research 
hospitals, developing in-depth understanding of complex systems and testing new techniques for 
the medical practitioners to apply. Major roles are: 

Park Element 

Scientific researcher (NBS, 
NPS3, university, other 
agency, etc.) 

Park natural resource 
specialists 

Park rangers and others 

Role 

Acquire new knowledge; 
develop and test new 
techniques 

Routine physicals; diagnose 
condition; prescribe 
treatment or "wellness" 
regimen; administer 
treatment 

Spot symptoms; apply 
emergency stabilization; 
assist in treatment; protect 
from further deterioration 

Medical Analogy 

NIH or research hospital 
faculty 

General or specialist MD; 
public health specialist 

Emergency medical 
technician; paramedic; 
first responder 

3 Limited to physical science research after NBS was established. 
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Just as hospital administrators, custodians, and others are also required to operate a medical 
facility, all park persomiel are needed to manage natural resources, although the analogy has 
not been fully extended here. Of particular importance in many parks is the role maintenance 
personnel play in both preventing damage and restoring resources. 

Most parks lack sufficient, well-trained resource management staff to do more than identify 
critical issues and attempt to address those that are most manageable or controversial. Many 
parks lack any specialists at all and instead assign these functions as collateral duties of park 
rangers and others with already full plates managing park visitors or facilities as well as 
enforcement activities. There are examples, however, of the positive impact a good resource 
management program can have on a park. The investment in qualified people generally pays 
dividends which far exceed the salary costs. 

Professionalization 

The National Park Service recently completed an evaluation of the park ranger profession and 
determined that ranger positions need to be better structured to meet the complex challenges of 
today's park management. 
Inherent in that effort was the n H H M M M M M M H i H M M i i H a i H a B H 
recognition of the role park 
rangers play in resource 
education and protection, and 
therefore the ranger of the 
future will be required to have 
academic training in the 
cultural or natural resource 
fields. Even with an 
increasingly sophisticated 
ranger workforce, however, 
the demands placed on rangers 
to perform visitor services and 
other responsibilities require 
that there be additional 
personnel with sophisticated 
resource management 
expertise. 

Even One Specialist Makes A Difference 

The addition of a professional hydrologist at Buffalo National 
River has made a marked difference, technically, financially, and 
most importantly, in the community. In addition to the expected 
technical program improvements (e.g. physical and biological 
monitoring, riparian restoration), the park has made big strides in 
addressing the fundamental reasons for water quality degradation -
poor land use practices in the watershed. The hydrologist has 
established a watershed council to bring public and private 
organizations together to discuss and remedy water quality issues 
and started a cooperative "Water Education Team" to teach water 
quality monitoring methods to area students and promote a 
conservation ethic in the younger generation residing in the 
watershed. Proposals he has written have brought more NPS 
natural resource management funding into his park in the last three 
years than all of the other parks in the Southwest Region combined. 

In 1994 there were just under 
500 permanent and temporary 
full-time personnel in non-ranger professional natural resource specialist positions in field areas 
of the National Park System. With about 370 park units, this translates into an average of 
slightly more than one specialist per park. In reality, however, there are a few specialists in a 
handful of parks and no specialists in many parks. While the National Park Service maintains 
small centralized programs for some of the most highly technical needs, principally in physical 
sciences, parks must generally rely on their own staffs to identify and address the much more 
common and widespread biological issues. 
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Most parks have but one natural resource professional and this is most commonly a general 
biologist rather than a true specialist. Regardless of discipline, the one person that most parks 
have to call on must handle the range of natural resource issues involving exotic plants, 
endangered wildlife, water quality problems, geohazards, and host of others, most in fields in 
which he or she has little specialized knowledge or training. The sidebar gives an idea of the 
magnitude of natural resources to be managed relative to the number of natural resource 
professionals available to address them. 

Recognizing the need for more 
specialists, the NPS began a 
program in the 1980s to augment 
the number of professionals in 
natural science disciplines — to 
diagnose resource health, prescribe 
treatments, and with others 
(including rangers) to deliver 
"health" services to resources, to 
continue the previously used 
medical analogy. In launching this 
initiative, the Service recognized 
that more and greater expertise is 
needed, for example: 

* forest ecologists to provide 
advice and plans on restoring 
and maintaining forests as part 
of the historic landscape in 
battlefield parks; 

* wildlife disease specialists to 
address diseases that can 
impact both park and 
neighboring animal 
populations; and 

* fisheries biologists to monitor 
fish populations and prescribe 
catch restrictions to allow 
levels of recreational fishing 
that ensure sustainable fish 
populations. 

Resources Managed vs. Management Capabilities 

* 10,646 park populations of exotic plant species, impacting 
7,185,886 acres 

Of these, 2,146 park populations of exotic plant species are 
planned for treatment in resource plans to restore natural 
systems and cover 1,525,353 acres 

* 132 park populations of threatened or endangered plants in at 
least 30 parks 

* 709 park populations of threatened or endangered animals in at 
least 143 parks 

* 2,602 park occurrences of aquatic species harvested 
* 8,320 park occurrences of terrestrial animals legally trapped or 

harvested 

Another way to look at it is that, on average, each park biologist 
must plan for and manage the restoration, protection, and 
monitoring of the following: 

* 6 exotic plant species requiring control, and covering 4,460 
acres 

* 1 exotic animal species requiring control 
* 2 threatened or endangered species 
* 7 harvested aquatic species 
* 24 harvested terrestrial species 
* 88,452 acres of biological resources for general oversight 

(except in Alaska, where it averages 1 million acres) 

These estimates cover only those resources we have currently 
identified. As such, they represent minimums. 

An intensive, two-year resource 
management training program that existed from 1982 to 1994 provided training to 130 NPS 
employees. FY 1994 and 1995 funding initiatives for new professional natural resource 
specialists have resulted in nearly 100 new positions in parks for biologists, physical scientists, 
geographic information system specialists, and biological and physical science technicians to 
assist higher-graded specialists, as well as the conversion or upgrading of a number of existing 
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positions. While these efforts represent important first steps toward increasing the natural 
resource management capability in the parks, there remains a long way to go. A tool to guide 
this process has been needed. 

The Natural Resource Management Assessment Program 
(NR-MAP) 

Park managers normally have considerable discretion in setting their priorities and therefore 
programs and issues receive different emphasis in different parks. The dilemma has always 
been how to set priorities and allocate scarce funding and staffing among parks in a consistent 
way that reflects true needs as measured by criteria that could be applied in every park. 

Recognizing this dilemma, a group of park superintendents in 1990 asked for an objective 
analysis of what numbers and types of staff positions are needed to implement a comprehensive 
natural resource management program in national park units. This assessment — the Natural 
Resource Management Assessment Program (NR-MAP) — has now been developed and applied 
to 269 parks with significant natural resources. Over 4 years in development, testing and 
implementation of NR-MAP involved over 900 NPS managers and natural resource 
professionals.4 

What makes NR-MAP different from previous analyses of natural resource programs in the 
NPS is that this one is resource-based rather than manager-based. It begins with an inventory 
(called a "profile") done by each park which catalogs information about its natural resources 
and its management setting. Over 164 elements were identified for this profile, such as: 

* number of neighboring political jurisdictions and landholders 
* miles of rivers, streams, etc. 
* park configuration, size, and degree of remoteness 
* types of and extent of terrestrial and aquatic habitats 
* air quality and Clean Air Act status 
* numbers of native, exotic, threatened and endangered plant and animal species 
* consumptive resource uses (such as commercial grazing, and oil and gas operations, 

hunting and fishing, subsistence activities) 
* visitor use 

As comprehensive as the list of questions was, each park is different and it wasn't possible to 
determine every factor that determines workload for every park. Instead, these questions served 
as "surrogates" and experienced experts developed indices of workload for each of the 15 major 
program areas (e.g. wildlife management, exotic plant management, planning) in a 
comprehensive natural resource management program. Tables were also developed which 
identify typical program support and infrastructure needs. 

4 Key individuals who were responsible for this effort are listed in Appendix B. 
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This computerized "expert system" was subjected to rigorous statistical analysis, management 
review, and refinement throughout its development. The final NR-MAP staffing allocations are 
therefore based on the best and most complete database ever developed about national park 
natural resources and the workload to manage them. In addition to placing the focus of the 
evaluation on the resources themselves, this approach allows greater consistency among parks 
of similar size and resource base, and offers a far more objective foundation for determining 
resource management and research needs than has been established in the past. 

What the NR-MAP Is Designed To Tell Us 

The NR-MAP analysis provides park-by-park figures on current — and needed — natural 
resource management staffing broken out by the 15 program areas. The differences between 
the need and the current capability (the "gap analysis") is intended to be used in developing 
staffing plans, resource management plans, and budget priorities. In other words, NR-MAP 
provides important new information and is also a tool which can improve our planning and 
budgeting using other, existing administrative procedures. 

A key assumption of the NR-MAP system 
is that parks are required to meet certain 
legal, regulatory, and policy standards of 
activities in natural resource management 
and that they are required to do them all 
simultaneously. While this is not the way 
we do business NOW, the NR-MAP data 
indicate what it should take to do the 
complete job and do it to those standards. 

It is important to realize that an NR-MAP 
full-time equivalent (FTE) allocation does 
not dictate that the NPS hire an additional 
employee. Rather, it quantifies the NPS 
need for expertise and assistance. 
University personnel or cooperators may in 
many instances be more appropriate 
"providers" than additional Park Service 
employees. 

Some NR-MAP numbers may appear to be 
too high or too low, but to determine that ^ ^ ^ • • • ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ " • ^ ^ ^ ^ M ^ ^ ^ ^ ™ 

managers must fully understand the factors 
behind the NR-MAP allocations. For example, the wildlife management program allocation, 
although averaging less than one FTE per park, is as high as 19 in one park and greater than 10 
in several parks. While up to 19 FTEs for a wildlife section may seen unreasonably high, it is 
important to understand the range of activities involved and the extent of involvement of 
personnel parkwide in addressing the program. After evaluating the allocations, managers will 
be expected to make adjustments as needed. 

Ecosystem Restoration 

The biggest restoration story in the National Park 
System is Redwood National Park. With the 
adjacent state parks, it contains the largest remaining 
stands of old-growth redwoods in the world. It is 
affected by upstream activities on 10 drainages and 
the activities of more than 100 adjacent landholders 
and made particularly vulnerable by its extremely 
erodible soils. Restoration of previously logged areas 
in the park and prevention of adverse effects from 
external activities demands a substantial and very 
skilled staff. The success of the restoration efforts to 
date, and the extent to which the Redwood staff is 
looked to, both within and outside NPS, testifies to 
the benefits of this level of expertise. It exemplifies 
the goals stemming from NR-MAP, exceeding 
parkwide the 50 percent of total staffing needs 
interim goal and achieving 100 percent of the staffing 
goal in its vegetation management program. 
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To evaluate specific results for individual parks, it is necessary to take a close look at what 
each of the 15 major program areas involve, relative to each park's resources. Using the 
wildlife program example, a park's FTE allocation depends on the diversity of its wildlife 
species, their population levels, and their management complexity. This program area includes 
all of the following: 

* basic inventory and monitoring of wildlife — knowing what constitutes the park's wildlife 
generally and its condition; 

* identification, monitoring, and the full range of activities necessary to protect threatened or 
endangered wildlife; 

* identification, control and monitoring of exotic wildlife and the threat posed to native 
species; 

* restoration of extirpated 
species that may be called 
for in park management 
plans; 

* management of fisheries 
and any hunted and 
trapped species, including 
identifying appropriate 
harvest levels, managing 
the harvest, and 
monitoring populations; 
and 

* management of bears and 
any other major wildlife 
populations, such as deer, 
that may cause special 
problems and concerns. 

The bear management 
allocation alone involves the 
full scope of bear management 
and monitoring activities, 
including eliminating the w*™j&LTr-ma_.^jt*iia*t-ivi-mmmi^mmm^^^^^^^^^mi^^^m^^^m*m 
availability of human food 
sources (e.g., garbage cans or stored food); minimizing interactions between humans and bears 
through appropriately planned development, use management, and visitor education; mitigating 
conflicts that do occur; handling of bears; and monitoring of bear populations. 

Another factor in understanding the NR-MAP allocations is that the FTEs identified include 
employees or other capabilities at different levels and in different park programs, not just 
"specialists" in the "resource management division." In the bear management example, the 

The Challenge of Restoring and Maintaining Damaged 
Ecosystems 

One of the greatest threats to the integrity of System resources is 
exotic, or non-native species. Over 9 percent of the native 
terrestrial flora and fauna of Hawaii Volcanoes National Park are 
found only in Hawaii, but these biological resources are seriously 
threatened by feral goats and pigs which disturb soils and native 
vegetation and spread non-native plants. Approximately 400 non-
native plant species threaten native ecosystems by forming single-
species stands, altering fire regimes by providing unnatural fuels, 
and changing nutrient and soil-moisture regimes. The park has 
developed both vegetation and wildlife management programs that 
are staffed at about the current target level (50 percent of assessed 
need) and a fencing program for feral animals that is at the 67 
percent level. While research continues on biological control 
agents, the staff have developed and implemented a control 
strategy targeting control of (1) all disruptive non-native plants in 
12 Special Ecological Areas containing 30,000 acres; (2) one 
particularly menacing widespread species, fountain grass, park-
wide; and (3) 42 potentially disruptive, localized non-native plant 
species throughout the Park. These efforts, combined with pig and 
goat fencing and removal, have yielded dramatic results. 
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FTEs may include all or part of a specialist's time, and also workload in campsite maintenance, 
ranger assistance in removal of nuisance bears, and contacts with visitors regarding appropriate 
ways to store food to keep it away from bears. 

The unmet needs for a particular park may need some explanation. Park managers listed their 
current staffing based on their own understanding of what constitutes ongoing resource 
management work, and it should be expected that these interpretations varied considerably. 
This, of course, is the very problem NR-MAP is designed to address, and in future iterations 
inconsistencies in definition should be less of a factor. In the aggregate, however, the NR-
MAP current staffing figures are consistent with other data on FTEs devoted to natural resource 
management throughout the Service. 

wfian^ri^M^ 
The NR-MAP data suggest that currently, Servicewide, we are only at about 25 percent of the 
needed staffing level — or equivalent capability — in natural resource management (See Figure 
1 in Appendix A). These figures do not include research and the contributing resource 
protection function, especially enforcement, typically performed by rangers and being evaluated 
separately. The numbers do include some ranger resource management workload and that of 
technicians, maintenance staffs, and others who assist directly or indirectly in supporting the 
natural resource management staff. Research needs were assessed as part of NR-MAP and are 
being given to the NBS. As indicated in Figure 2 and Table 1 in Appendix A, needs and 
capabilities vary widely among parks and program areas. Specific information is being 
provided to every park manager that participated in the NR-MAP process. 

As a first step, the National Park Service has established a first phase goal of reducing the 
unmet gap from 75 percent to 50 percent, in effect, doubling our current natural resource 
management capability. This implementation strategy, termed "Stewardship Today for Parks 
Tomorrow," recognizes that both well-trained resource professionals and adequate support and 
other staff are needed to improve our resource stewardship. 
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