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INTRODUCTION

The National Park Service's primary mission is to conserve unimpaired the natural and cultural
resources and values of the national park system for the enjoyment of this and future generations. In
1998, Congress passed the National Parks Omnibus Management Act, which recognized the need for
good scientific information to manage parks by mandating a "program of inventory and monitoring of
National Park System resources to establish baseline information and to provide information on the
long-term trends in the condition of National Park System resources". Currently, the Service is unable
to attain its mission in many parks, owing to a serious lack of scientific information about the nature
and condition of resources in those parks, especially biological resources. In addition to a lack of basic
information about what biological resources occur in the parks, the Service also generally lacks credible
information about the current status of those resources and how they are changing over time in
response to the myriad threats and issues impacting those resources.

To address this general lack of credible information about park resources and the new
congressional mandate, Congress funds the Servicewide Inventory and Monitoring (I&M) Program of
the National Park Service. This national program coordinates systematic efforts to acquire 12 basic
data sets for 265 parks with significant natural resources, including basic information on air and water
quality; base cartography; weather data; geology, soil, and vegetation maps for the park; a natural
resource bibliography; and information about the occurrence, distribution, and relative abundance of
vertebrate and vascular plant species in the parks. The I&M Program views these inventories as an
iterative process, whereby the national program funds the initial efforts in all parks to compile and
organize existing data and fill data gaps through targeted field investigations, after which further
additions and refinements to these initial inventories can be made during more in-depth field
investigations funded by various sources including the national program. This document defines the
general guidelines that the Servicewide 1&M Program will follow to conduct those inventories in the
265 parks participating in the program.

PROGRAM GOALS AND OBJECTIVES

The basic goal of the NPS biological inventory program is to provide park managers with
comprehensive, scientifically-based information about the nature and status of selected biological
resources occurring within park boundaries in a form that increases its accessibility and utility for
making management decisions, for scientific research, and for educating the public. The inventories
will also lay the groundwork necessary for park managers to develop effective monitoring programs
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and to formulate effective management strategies for resource management and protection. To attain
these basic goals, NPS biological inventories will be designed to meet three basic objectives:

* To document through existing, verifiable data and targeted field
investigations the occurrence of at least 90 percent of the species of
vertebrates and vascular plants currently estimated to occur in the park.

* To describe the distribution and relative abundance of species of special
concern, such as Threatened and Endangered species, exotics, and
other species of special management interest occurring within park
boundaries.

. To provide the baseline information needed to develop a general
monitoring strategy and design that can be implemented by parks once
inventories have been completed, tailored to specific park threats and
resource issues. '

Geographic Information System (GIS) technology has proven to be a powerful and useful tool
for organizing, displaying, analyzing, and integrating natural resource information, and most parks
routinely use GIS in park management. Many of the 12 basic inventory data sets are GIS themes
(maps), and even information such as species lists and tabular information can be organized and
integrated by presenting them as tables in GIS themes. To promote the usefulness and accessibility of
natural resource information to managers and scientists, the Servicewide &M Program will support
the development and refinement of Arcview GIS tools and training for their use by parks, and wherever
possible will provide information in a form that is compatible with or can be downloaded into a GIS
format.

GUIDELINES FOR STUDY PLAN DEVELOPMENT

The Servicewide I&M Program will eventually fund inventories of vertebrates and vascular
plants in all 265 parks with significant natural resources, and will use several approaches to allow parks
to obtain credible, organized information in a cost-effective manner. Our initial experience has shown
that there are considerable advantages, in terms of cost-efficiency and the consistency and
interpretability of inventory data, to conducting inventories for all vertebrates and vascular plants in a
group of parks working together rather than funding inventories of each taxa on a park-by-park basis.

Therefore, the I&M Program will search for opportunities to minimize duplication of effort and
increase efficiency and the quality and consistency of park information by providing funding to efforts
involving groups of parks or regional efforts. Funding may also be provided to individual parks if
better results cannot be obtained through a multi-park approach. In FY2000, the I&M Program will
request a pre-proposal from groups of parks that are next in line to receive funding. Once the pre-
proposal has been reviewed and accepted, funding will be provided so that the group of parks can
initiate the steps leading to and including the development of a full study plan. The format for the pre-
proposal and full study plan are as follows.

Pre-proposal



Initial project evaluation and acceptance will be based upon consideration of a 4-10 page pre-
proposal that provides an overview of the proposed inventory project. The pre-proposal should
describe how the group of parks and their partners will work together to complete the initial steps of
the inventory leading up to and including development of the full study plan. The pre-proposal should
succinctly describe for each park: (1) the park's general situation and resources, including a summary of
any previous biological inventories conducted in the park; (2) a preliminary list of park-specific
objectives for the current inventory, including species and habitats of special concern (including sound
justification for why more detailed information is needed for these species) and key management issues
relating to biological resources in the parks; (3) the principle members of the inventory team (including
phone numbers and email addresses) and a description of how the parks and their partners plan to
organize themselves and make decisions about funding allocations and completion of the inventories;
(4) a description of how the initial steps of compiling existing information and holding a scoping
workshop to determine priorities will be completed, including who will do the work and a proposed
schedule; (5) the proposed budget, including any cost-share, to complete the initial steps including
development of the full study plan; and (6) specific deliverables, such as summaries of existing
information entered into the Dataset Catalog or in tabular form, a report on findings from the scoping
workshop, and the full study plan, including delivery dates for these products.

Full Study Plans

The pre-proposal will be reviewed by the I&M Program and discussed with the group of parks
or their contractors, after which partial funding will be provided to complete the initial steps (Steps 1-4
in the appendix) of the inventory that lead to the development of the full study plan. The full study plan
will definine the technical aspects of the proposed inventory in considerably more detail, and is an
important component of the overall quality assurance for the project. The following outlines the basic
format for sections to be included in full study plans.

Section I: Introduction

The first section of the full project study plan should provide a general introduction to the park
ecosystems and biological resources, any completed and ongoing resource management efforts
including inventories, monitoring, and research projects, major unresolved management issues and
concerns, and how the proposed inventory will address those issues and concerns.

Section II: Project Description

Biological inventories are to be completed through a 7-step process as described in more detail
in the Appendix to these guidelines. Section II of the study plan must provide detailed information for
Steps 1-6 (Step 7 in the appendix dealing with deliverables are described in Section VIII of the study
plan), indicating how the investigators propose to accomplish the stated requirements. A summary of
the information from the first six steps to be included in the study plan is as follows:

1. The full study plan should list sources of existing information on vertebrates and vascular plants in
each park, including the format (report, paper map, GIS theme, dBase file, Access file, .
photographs, voucher specimens, wildlife observation cards) and physical location of each item.
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Step 1 includes a data inventory, and the results of this inventory should be presented as tables or
text descriptions in the study plan. The study plan should also present the list of species that is
expected to occur in the park that will be used to determine whether the 90% goal has been
reached.
. Park-specific objectives for the biological inventories that resulted from the scoping workshop
should be included in the full study plan, including a listing of management and scientific issues for
each park. This section should list the species or habitats of special concern for which more
detailed information is required, and provide strong justification for why more detailed information
such as distribution maps and relative abundance are required for those species. Decisions made at
the workshop regarding the level of detail required for different species or habitats should be
presented here.
. A description of the habitats or strata that have been delineated for each taxa (vegetation,
mammals, birds, herps, fish) is to be included here. Special consideration should be given to how
these strata will be used with the park GIS and existing GIS themes.
. For many parks, the actual field work and analysis will be done by different contractors for each
taxa, and the following information can be organized by taxa in the full study plan if different
contractors or survey teams are responsible for the field work. For each taxa, the study plan
should describe the overall sampling strategy for the park, taking into account both spatial and
temporal factors. What is the sampling frame for each survey, and how are sample sites to be
selected? Are specialized searches planned for rare species or habitats?
. A description of the specific methods to be used during field surveys should be described for each
taxa. Methods that are compatible with other well-established local, regional, or national inventory
and monitoring efforts are preferred. For species of special concern for which relative abundance
data are required, we recommend multi-scale plot sampling for vegetation (as opposed to a single
plot size), and distance estimation methods for birds (as opposed to fixed-radius point counts). For
herps, it should be recognized that methods such as cover boards and time-constrained searches do
not give good measures of relative abundance, but can be used to obtain abundance categories
such as "abundant" or "rare". Additional guidance on field methodology will be developed during
FY2000.
. The study plan should describe how existing data and data collected during field surveys are to be
analyzed. How will distribution maps be generated from presence/absence data for some species
or relative abundance data for others? Are predictive models to be developed using methods such
as logistic regression or discriminant analyses, and who will do the work? How will you determine
whether the goal of 90% of vertebrates and vascular plants occurring in the park has been reached?

Section ITI: Coordination and Logistical Support

This section of the full study plan should provide a general description of how the contractor

plans to keep park personnel informed of their activities in the park, as well as conduct other general
coordination activities. Also included should be a description of any logistical support the contractor's
field crews are likely to require from the park staff. This should include any needs related to housing,
transportation, or equipment. Park managers should be aware of these requirements and agree to
provide those needs prior to submitting the full study plan for final approval.

Section IV: Budget




The full study plan must include a detailed, itemized budget for the entire project in tabular
format. In addition, the budget must also include a written narrative section that describes the basis for
calculating the personnel, fringe benefits, travel, equipment, supplies, contractual support, and other
costs identified in the itemized budget and explain the basis for their calculation. This should also
include an explanation of how indirect costs were calculated. The I&M Program will not provide
funding for the purchase of GIS hardware and/or software.

Section V: Resumes

Brief resumes of approximately 1-3 pages in length should be included for all principal
investigators and key coworkers. The resumes should emphasize the investigator's experience and
familiarity with other projects that relate specifically to the approach and methodologies to be used in
the park inventories.

Section VI: Project Completion Schedule

A timeline needs to be included in the full study plan that illustrates when major events are to
occur during each year of the project, as well as the final completion date. Report submission dates
also need to be indicated.

Section VII: Voucher Specimens

Voucher specimens are to be collected for all species that are identified through the inventory,
except where park vouchers already exist or for species that are readily identified through photographs
or other documentation. Voucher specimens for threatened, endangered, or candidate species are not
to be collected. This section of the full study plan must describe how those specimens will be
catalogued in NPSpecies and ANCS+ and made available for future reference and use.

Section VIII: Products and Deliverables

Required project deliverables include: (1) annual progress reports, (2) a final report, and (3)
Arcview GIS themes and Microsoft Access databases of all information collected during the project
stored on CD media. The Servicewide I&M Program will provide specifications for GIS products to
ensure that they are compatible with other data sets and the Arcview GIS data browser extension that
is being developed by the program for use in each park. The study plan should also describe the
structure of any MS Access databases that are to be developed, and should show how these are
compatible with those developed for other taxa so that data can be integrated among inventory
components. Investigators will be required to use their findings for the park to update the NPS
Servicewide biological data bases maintained by the I&M Program, including NPSpecies, the Natural
Resource Bibliography, and the Dataset Catalog. Metadata, in accordance with FGDC standards, is
required for GIS products. Copies of these products must be submitted to the park, the Regional I&M
Coordinator, and the Servicewide I&M Program Manager. In the case of multi-year projects, funding
will not be provided until an acceptable progress report for the previous year has been received by the
1&M Program Manager. .



STUDY PLAN SUBMISSION AND REVIEWS

The NPS goal is to complete biological inventories for all 265 parks with significant natural
resources. The major focus of the review process is to make sure that the inventories meet park needs
and provide specific products that will be useful to park management, are conducted in accordance
with accepted technical standards by qualified personnel, are consistent with other local or regional
approaches where appropriate, and achieve as much cost efficiency as possible.

Pre-proposals should be submitted to the Servicewide 1&M Program Manager by December
31, 1999, after which it will be reviewed by personnel from the 1&M Program, parks, and USGS/BRD.

Parks will be informed of the outcome of the review and given an opportunity to address any noted
deficiencies.

Full study plans are to be submitted to the Servicewide I&M Program Manager according to
the schedule outlined in the pre-proposal and agreed upon by the park and the I&M Program, which
will generally be within six months after partial funding is received. The study plan will undergo
technical peer review by individuals from the NPS, the USGS-BRD, or universities. Study plans found
to be technically or economically unacceptable will be returned for revision.

APPENDIX

Basic Steps to be Completed for Biological Inventories of Vertebrates and Vascular Plants
Step 1: Compile and Verify Historical and Predicted Species Data

Considerable information on vertebrates and vascular plants exists for most parks, but the
information is usually stored in numerous locations and formats such that it is not readily accessible to
park managers, interpreters, scientists, and the public. Also, much of the existing information needs to
be evaluated for its accuracy and consistency before it can be relied upon for making management
decisions. Field investigations to obtain distribution and abundance information for all vertebrates and
vascular plants in a park would be prohibitively expensive, and for many species the level of
information that is already available from past field studies, museum and herbarium collections, regional
field guides, and park observation records are adequate for park planning and public education if the
information can be compiled, verified, and made available in a useable format. Also, information on the
historical occurrence of species in parks has considerable value to park managers as well as the
scientific community. The first step in conducting biological inventories is to compile and organize
existing information of what is known from the park and areas adjacent to the park, and to use this
information to identify gaps that can be filled by targeted field investigations. A software tool that can
be used to complete this "data inventory" is the Dataset Catalog, which is available in both a distributed
MS Access version and a web-based version from the I&M Program. The park should compile
relevant information relevant from existing species lists, data available from other Federal and/or state
resource management agencies, museum and herbarium collections, information in reports and
publications from previous field investigations, wildlife observation cards and similar information
available in the park, and from regional and national databases such as the Biota of North America
Project, State Heritage Programs of The Nature Conservancy (TNC), Breeding Bird Survey,






