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Cumberland Piedmont Network

Abraham Lincoln Birthplace National Historic Site (ABLI)

Carl Sandburg Home National Historic Site (CARL)

Chickamauga and Chattanooga National Military Park (CHCH)

Cowpens National Battlefield (COWP)

Cumberland Gap National Historical Park (CUGA)

Fort Donelson National Battlefield (FODO)

Guilford Courthouse National Military Park (GUCO)

Kings Mountain National Military Park (KIMO)

Little River Canyon National Preserve (LIRI)

Mammoth Cave National Park (MACA)

Ninety Six National Historic Site (NISI)

Russell Cave National Monument (RUCA)

Shiloh National Military Park (SHIL)

Stones River National Battlefield (STRI)

SUMMARY OF VITAL SIGNS MONITORING PHASE I 

I. GENERAL APPROACH: The Cumberland Piedmont Network contains 14 park units located in 7 states in the Southeast Region.  There are four historic parks, four Revolutionary War parks, four Civil War parks, one national preserve, and one national park.   They range in size from a couple hundred acres to over 50,000 acres and lie in six different physiographic regions.  Eleven are considered “small parks”, with limited budgets and few staff available to cover natural resource management.  With such a diverse assemblage of parks, the approach for obtaining park input during Phase I of Vital Signs Monitoring, was to conduct a series of workshops, centrally located to a group of 4-5 parks.  Three workshops were held in Winter/Spring of 2002 (details in Section II).  The purpose of the workshops was to give an overview of the Vital Signs process, to discuss significant natural resources, and to identify park management issues and current monitoring activities. The three park-level workshops were attended by a variety of park staff including: Historians, Curators, Resource Managers, Chief Rangers, Chief of Operations, Chief of Visitor Use, and a few Superintendents.  Each park presented their significant natural resources and management issues.  To obtain an in-depth assessment of a few high-priority issues, presentations were also given by subject-matter experts from within NPS (air, water, fire, exotics), and a few cooperators (FWS, NatureServe, CESU).  After results were synthesized and incorporated with the MACA-LTEM program and Appalachian Highlands Network, a fourth workshop to develop Conceptual Models was held. Over 30 scientists, representing NPS, regional universities and federal agencies, gathered for two days at the Great Smoky Mountain’s new Learning Center.   The scientists were split into terrestrial and aquatic breakout groups with objectives to identify and diagram the major ecosystem components, stressors, and potential indicators.  We are currently finalizing our conceptual models and beginning the write-up of Phase I.

II. PARK-INPUT WORKSHOPS: Three two-day workshops were held January through May 2002.  Each workshop began with an overview of the Servicewide IM program by the Regional Coordinator, followed by a summary of the Vital Signs program by the Network Coordinator.  The rest of the first day focused on “significant natural resources”.  A representative from each park gave a summary of their significant resources and current monitoring activities.  A large chart was used to categorize significance into 4 categories, by those resources that pertain to: 1. Enabling Legislation, 2. Other Legal Mandates/Policies, 3.  Performance Management Goals, and 4. Other Reasons (see attached Worksheet I).  The park summaries were followed by presentations from cooperators pertaining to communities and species of concern (NatureServe, FWS).   The second day focused on “issues” and began with an overview of issues specific to the Cumberland Piedmont by NPS subject-matter experts. Four major topics were presented: 1) Air Resources Monitoring by Tonnie Maniero, ARD; 2) Water Quality Monitoring by Joe Meiman, MACA; 3) Exotic Plant Management by Joe Rogers, GRSM; and 4) Fire Effects Monitoring by Bob Dillinger/Caroline Lansing, NPS.   After the experts gave their overview, the rest of the workshop focused on the completion of an “issues” worksheet (see attached Worksheet III).  Approximately two weeks prior to the workshop, parks were asked to rank a list of management issues (high,medium,low).  The list of management issues was taken from the NPS-Resource Management Plan guidelines and parks were given the opportunity to add any issues that were not on the list.   The responses were collated into one large table, printed out on poster-size paper, and hung on walls of meeting room.  A few blank columns were added to fill-in information regarding each issue (during the meeting), such as: 1. Resources impacted, 2. Management Questions, 3. Potential Indicators, 4. Potential Cooperators, 5. Potential Management Actions.  The end products of the three workshops were 3 tables containing input from each park on: significant resources, management issues, and current monitoring activities.  These tables were later incorporated with data from the MACA-LTEM program and Appalachian Highlands Network parks.   Making meetings “easy to attend” by holding nearby a group of parks, during non-peak visitor/field season, and paying expenses, was critical for attendance and park input.   Also, the smaller group and informal setting gave more opportunity for individual parks to speak freely and ask questions.  

III. ORGANIZATION: The Board of Directors was established in January 2001 and consists of five Superintendents and the Regional IM Coordinator.  The Board Chair serves a two-year term.  The technical committee was formed jointly with the Appalachian Highlands Network and consists of eleven NPS staff: four park resource management specialists, two LTEM coordinators, two network coordinators, one network data manager, one network ecologist, and one CESU coordinator.  The joint technical committee has worked well between the two networks (CPN and AHN) providing large-park staff input that CPN would otherwise be lacking.  It also works well having the two LTEM programs represented (MACA and GRSM), since they have many specialists that may be key players in protocol development.

IV. STAFFING: The current staffing of the Cumberland Piedmont Network (CPN) includes: one coordinator, two term data managers, one part-time student data manager, and a shared hydro-tech with MACA-LTEM.   Since the new data managers were not hired until July, the data preparation and GIS development for the initial workshops was handled by the CPN coordinator, a 6-month Student Conservation Associate, and a part-time student.   Workshop presentations involved NPS subject matter experts (water, air, fire, exotics, species of concern), the Southeast Regional Coordinator, the Cooperative Ecosystem Study Unit Coordinator, and other Cooperators (NatureServe, FWS).

V. MONITORING GOALS AND OBJECTIVES: To comply with legal requirements, fully implement NPS policy, and guide management activities, the Servicewide Inventory and Monitoring Program focuses on attaining the following major long-term goals:
1. Establish natural resource inventory and monitoring as a standard practice throughout the National Park system that transcends traditional program, activity, and funding boundaries.  

2. Inventory the natural resources and park ecosystems under National Park Service stewardship to determine their nature and status. 

3. Monitor park ecosystems to better understand their dynamic nature and condition and to provide reference points for comparisons with other, altered environments.  

4. Integrate natural resource inventory and monitoring information into National Park Service planning, management, and decision making.  

5. Share National Park Service accomplishments and information with other natural resource organizations and form partnerships for attaining common goals and objectives.

VI. CONCEPTUAL MODEL DEVELOPMENT: The Cumberland Piedmont and Appalachian Highlands Networks entered into a cooperative agreement with the University of Tennessee, host university of the Southern Appalachian Cooperative Ecosystem Study Unit, to accomplish the development of Conceptual Models.   A meeting was held July 17-18 at the Great Smoky Mountains Learning Center to bring together scientists from other federal agencies, local universities, and private sector.  Using two breakout groups, one for aquatics and one for terrestrial, a list of stressors and potential indicators were diagrammed.  The results of this workshop are currently in development and will be out for review mid-August.  Using scientists experienced in the development of ecosystem models to lead the workshop and prepare the models was critical for this step.  This agreement extends to April 2003 and will be used to accomplish our next step, to design ranking criteria and a selection process for the Vital Signs indicators.

VII. INTEGRATION WITH OTHER PROGRAMS: Through workshop participation, sharing of staff, and cooperative agreements, the Cumberland Piedmont Network Vital Signs process has gained input from a wide variety of disciplines. 

1. Workshop Participation:  All three park-level workshops included experts from Air Resources, Water Resources, Fire, Exotic Plant management, Species-of-concern(FWS and NatureServe), and the Cooperative Ecosystem Study Unit.  These presentations worked very well to help parks become aware of issues and partnerships that might be important to them.  For example, the detailed summaries of Air Resources issues gave a few parks the incentive to increase their priority to “high”.  Tonnie Maniero’s report covered guiding legislation, pollutants of concern, vicinity of national monitoring networks, and some of the potential biological effects.   As a follow-up, Tonnie helped organize a meeting for network staff to learn more about ozone monitoring at Great Smoky Mountains.  Jim Renfro, GRSM Air Quality Specialist, worked with Tonnie to provide the opportunity to come meet with the field scientists and tour the bio-monitoring gardens.  Another workshop highlight was the Water Resources presentation given by Joe Meiman, MACA hydrogeologist.  He gave summaries of potential water quality issues, showed maps of proposed water quality monitoring sites, explained state designated waters, and the role of the MACA-LTEM water lab.  

2. Sharing of Staff: To cover lab analysis and assist with water quality sampling, the CPN is sharing a hydro-tech position with MACA-LTEM.  Katie Seadler has served her first year in this position and has done a great job preparing the water lab for our first round of sampling to begin in October.   She has been in contact with WRD to work on a database roll-up that will be compatible with their system. Our Water Quality Monitoring plan is being written by Joe Meiman.   Other MACA-LTEM staff have also played an important role in the development of Conceptual Models.  BRD-Scientist Robert Woodman, developed a core model diagram for our aquatics group, and Steve Thomas, MACA-LTEM coordinator helped organize detailed input to our process through meetings held at MACA. CPN has also received much assistance from the Appalachian Highlands Network (AHN) Coordinator and Ecologist.  They attended and provided helpful input at all the CPN Vital Signs workshops.  We are also working closely with AHN to accomplish tasks associated with the Inventory Study Plan.  

3. Cooperative Agreements: Using cooperative agreements to facilitate partnerships with university scientists has worked very well.   Our principal contact, Jack Ranney, is an experienced ecosystem modeler and also Director of the CESU at Univ. of Tenn.   He has a wide range of contacts and was very successful at bringing folks together for the Conceptual Model Workshop.   

As new programs start up, opportunities to integrate will continue to be pursued, such as the current plan to house the Exotic Plant Management Team in the same building as the CPN Office at MACA.  This will facilitate data/GIS exchange between their program and ours and will also help offset costs by sharing office equipment/vehicles, etc.  We also plan to work with Regional Fire folks to share appropriate date with Fire Effects monitoring.  A few parks currently have Fire Management Plans (FMP) and are conducting prescribed burns.  Several more parks are moving forward on FMPs and we are already working to coordinate fuels mapping with vegetation mapping.

VIII. SUMMARY:  To summarize a few good points of the Cumberland Piedmont approach: 

1. Conducting multiple workshops of smaller groups (4-5 parks) worked very well to gain park input.

2. Using overviews of the issues by subject-matter experts at the workshops was critical to provide parks with information on what may be affecting their resources.  

3. Integrating with other programs, such as the MACA-Water Quality Monitoring Program, helped offset costs and avoided hiring delays.   

4. Using a cooperative agreement to gain ecosystem modeling expertise and assist with a workshop is working out well so far.  The products are still in progress.  

5. Hiring a six-month Student Conservation Associate to focus on the production of GIS maps and tables for the workshops was well worth the money ($9600).  

6. Distributing staff to cover groups of network parks will be better evaluated next year.  The thinking is that by using data managers to assist with some field monitoring (such as water quality sampling) in far reaches of the network, they will gain much desired field experience (a break from the computers) and should prove to be cost effective (no overnight trips required to complete sampling). 

A few points that did not seem to work well: 

1. Time constraints are a major stumbling block.  Right now, the CPN is in the middle of the Conceptual Model write-up for the Phase I report, in the process of finalizing five inventory cooperative agreements and one vegetation mapping agreement, preparing office setup for two new offsite data managers, and wrapping up all the loose ends of the FY02 budget on four accounts.  I would recommend an Administrative Assistant (at least partially funded by the network) from the very beginning.  

2. Some of the data gathering steps were not as fruitful as one might hope. Searching park Resource Management Plans, Research Permit Systems, and Performance Management Databases revealed many gaps, inconsistencies, and out-of-date information on park management issues and ongoing monitoring. Training on Research Permit System and the release of the new Resource Management Assessment Program in 2002 should help. 

EXAMPLE SURVEY FORMS/LISTS/MODELS: 

I. Worksheet for Identifying Significant Natural Resources (example page). Completed during workshop :

PARK
TIME PERIOD OF SIGNIFICANCE
NATURAL RESOURCES SIGNIFICANT TO ENABLING LEGISLATION
NATURAL RESOURCES SIGNIFICANT TO OTHER LEGAL MANDATES/POLICY


NATURAL RESOURCES SIGNIFICANT TO  PERFORMANCE MANAGEMENT GOALS 
NATURAL RESOURCES SIGNIFICANT FOR OTHER REASONS

ABLI


1808-1816
Sinking Spring 
Sinking Spring Cave, wetlands,  State listed Species of Concern
Exotic plant control, 

Vital Signs
Old growth forest, rock shelters, cave species, glades. Unusual diversity and abundance of plant life

CUGA


Pre-history through Civil War
General reference to geologic formations
Black side dace, Indiana bat, proposed wilderness, caves, State listed Species of Concern, wetlands
Exotic plant control, 

Water quality, 

T&E species,

Vital Signs
Limestone cliffs, rock shelters, elk, forest pests

FODO


1862
Cultural landscape
Wetlands, Price’s Potato Bean, State listed species, 
Exotic plant control, 

T&E species 

Vital signs
Earth works vegetation

STRI


1862-1866
Cultural landscape
T&E species (TN coneflower, Pyne ground plum), cave, State listed species
Exotic plant control, 

T&E species, 

Disturbed lands, 

Vital signs
Earth work restoration, cedar glades, deer & groundhog problems

MACA


Pre-history through depression era (cultural resources).

Pre-history through present (natural resources).
Green and Nolin Rivers specifically mentioned in park EL. Cave streams specifically mentioned in park EL. Forest old growth and diversity specifically mentioned in park EL. Caves (formations) specifically mentioned in park EL.
ESA listed species:  7 mussel species, Indiana and gray bats, bald eagle, Kentucky cave shrimp, crystal darter fish (historic), dragonfly, and Eggert’s sunflower.  Federal Cave Protection Act.  Green River State listed as ONR water. Green River State listed as Wild and Scenic River. Green River State designated use WQ limits and TMDL’s (ONR). Cave streams State listed as ONR water. Cave streams State designated use WQ limits and TMDL’s (cold water aquatic and ONR).  Wetlands (as mapped and yet to be delineated).  Clean Air Act (Class I Airshed).  State listed species (NPS Policy).  EO exotic species. 
Water quality and aquatic ecosystem health, exotic plant control, disturbed lands, air quality, T&E species, and vital signs. 
Biodiversity of: surface aquatic, cave aquatic, surface terrestrial, soils, and cave terrestrial ecosystems.

[e.g., Green River: 82 fish, 192 macroinvertebrates, 51 mussels.

Species diversity of cave streams; 3 fish, shrimp, crayfish, invertebrates, and microbes.

Significant block of relatively undisturbed forest ecosystem: plant species diversity (over 1,300 species of flowering plants including 84 species of trees).

Significant habitat types: “Big Woods” (300 acres of old growth), glades, bogs, river islands, sinkholes, hemlock hollows, barren remnants, upland swamps, sandstone/limestone cliff-lines, and cave entrance ecotones.]

EXAMPLE SURVEY FORMS/LISTS/MODELS (cont):

II. Table of Current Monitoring Activities based on input from park surveys Jan-May 2002(example page). Obtained prior to Workshop:
PARK
CURRENT MONITORING ACTIVITY
SOURCE OF MONITORING DATA

ABLI
Water Quality Monitoring Sinking Spring
Ky. Div. of Water Res. / Dept of Geology, WKU



CARL
Native and exotic plants


Assoc. for Bio-diversity Information / NPS I & M

CARL
Native plants and historic exotic plants (not represented in existing herbarium) 


CARL volunteer(s) 

CARL
Lichens, bryophytes, mosses, and liverworts


CARL volunteer



CARL
Exotic / Invasive plants


GRSM and CARL staff

CARL
Hazard Tree  Annual Inspection


CARL staff



CARL
Exotic Aquatic Plants


GSRM and CARL staff

CHCH
T&E Species:  Mountain Skullcap


Park staff

COWP


OZONE & ACID RAIN
State Ozone/Acid Rain Monitor located in park

COWP
HEXASTYLUS NANIFLORA


USCS-Dr. Gillian Newberry

COWP
PROPOSAL TO DO LICHEN MONITORING


USCS-Dr. Gillian Newberry

CUGA
Wetland and amphib.  5-year agreement


Cooperator, Jim Petranka, UNC-A

CUGA
Water quality


In-house.  Project funded.  One more year.

GUCO
None
None



FODO
Identifying vascular plants.


Volunteer/Contract

FODO

Exotic Plants


Park staff and Joe Rogers GRSM

EXAMPLE SURVEY FORMS/LISTS/MODELS (cont):

III. Worksheet for Identifying Monitoring Questions/Potential Indicators (example page).  Priorities obtained prior to workshop.  Rest completed during workshop discussions:

Park
Priority
Management Issues
Significant Natural Resources Impacted
Management Questions


Potential Indicators
Potential Cooperators/ Funding Sources
Potential Management Actions

ABLI

CARL

COWP

FODO

GUCO

KIMO

NISI

LIRI

RUCA

SHIL

STRI

MACA
HIGH

HIGH

MEDIUM

HIGH

LOW

HIGH

HIGH

MEDIUM

MEDIUM

MEDIUM

HIGH

HIGH
NATIVE TERRESTRIAL PLANT MANAGEMENT AND MONITORING
Native terrestrial plants

Oaks, dogwood, American chestnut, butternut, and American elm. Ginseng and goldenseal.
What is the distribution of native plants? What is the condition of native plant health?

Should the park monitor oak tree populations to determine if declining oak disease is affecting the oaks? Should we monitor for dogwood anthracnos? Should we monitor ginseng and goldenseal populations susceptible to poaching? Should we collect seed and grow ginseng, goldenseal, butternut, and elm in a greenhouse setting in order to augment populations? Should we inventory for butternut, elm, and chestnut?  Are there correlations between atmospheric pollutants and plant disease?  What are the impacts of parkway tree-cutting and roadside fertilization?
Distribution maps, Vegetation maps,

Vegetation plots

Oak tree densities and death rates. Dogwood abundance and death rates. Ginseng and goldenseal populations. Presence of chestnut, butternut, and elm.
State Heritage Programs.  Botanical (Native Plant) Societies.  Non-profits, universities.

USFS
Planning, recreational use restrictions. Protection of sensitive areas such as granitic domes. 

Explore discontinuation of parkway tree-cutting and roadside fertilization.  Encourage use of native plants along management roadsides.  Train park staff in the recognition of plant diseases, pests, and exotic plants.  Develop a predictive model for distribution of ginseng and butternut.  Conduct routine surveys for plant diseases.

ABLI

CARL

COWP

CUGA 

FODO

GUCO

KIMO

NISI

LIRI

RUCA

SHIL

STRI

MACA
HIGH

HIGH

HIGH

MEDIUM

LOW

HIGH

HIGH

LOW

MEDIUM 

MEDIUM 

HIGH

LOW

HIGH
AIR RESOURCES

Ozone

Visibility

Deposition

Toxins 

Radioisotopes

Nitrification

Dry and wet acid deposition 
Air

Visibility

Vegetation

Water

Wildlife

Soils, microbes, vegetation community with emphasis on ginseng, snails, snail-feeding birds,  salamanders and other amphibians, fish, and mussels. Swamp and forest - savanna - prairie ecosystems.
Green River aquatic ecosystem, bats, and cave aquatic fauna.
Are high levels of O3 impacting plants or other resources?

What toxins are present in air and are they being transported through ecosystem? How is visibility being impacted over time? Does deposition pose a threat to natural resources?

Is acid deposition leaching soil nutrients such as calcium, magnesium, potassium, sodium and ammonium? If rain acidification is leaching soil nutrients, is this affecting plant community composition and exotic plant densities?  Is acid rain producing dissolution of soil aluminum and if so, are aluminum concentrations in surface and cave streams adversely affecting fish, shrimp and mussels? What are impacts of acid rain to soil pH, amphibians, and foliage? How is mercury bioaccumulation via atmospheric loading from coal-fired power plants affecting the cave and surface ecosystems? How are arsenic, fluoride, beryllium, lead, selenium, and radioisotope loading from coal burning affecting cave and karst ecosystem? What affect does anthropogenic ozone and nitrates produced by coal burning and internal combustion engines have on the growth of sensitive plant species and is this adversely affecting forest and barren plant community composition? What are the effects of using alternative fuels?
O3 sensitive plants.  Water quality.  Sediment, snow.

Levels of positively charged soil nutrients. Soil pH, composition of soil microbial community, plant species sensitive to soil pH and calcium levels such as ginseng. Soil and water aluminum concentrations. Condition of fish and mussel gills. Snails and salamanders. Levels of mercury in water, soil, air and throughout the food chain pyramid, with an emphasis on flora and fauna at the upper trophic levels, such as bats, mussels, piscivorous fish and cave aquatic fauna. Arsenic, fluoride and radioisotope levels in water, soil and flora such as ferns. Growth rates/densities of black cherry, tulip poplar, blackberry, etc. 
State AQ monitoring, ARD, USFS, universities, power plants. and other pollution sources.  USGS, U.S. EPA, EPRI
Public info, education, influence permit review and local/state/federal air quality regulations and planning.  

Cumberland Piedmont Network











_1073476580.doc
[image: image1.png]






