Statement of Work (FY02-FY05) 

Inventory of Karst Fauna in Sequoia, Kings Canyon and Yosemite National Parks
August 2, 2002

Park Contacts:  Danny Boiano, Aquatic Ecologist, (559) 565-4273; Joel Despain, Cave Specialist, (559) 565-3717; Sequoia and Kings Canyon National Parks.

Project:  An inventory of karst fauna will be conducted at Sequoia, Kings Canyon, and Yosemite National Parks in two phases, beginning in August, 2002 and ending in March, 2005.

Purpose of the Project:  The Sierra Nevada Ecosystem Project (1996) has identified aquatic and riparian systems as the most altered and impaired habitats of the Sierra Nevada range. Caves with karst hydrology are unique subterranean aquatic systems that are often inhabited by aquatic fauna. Sequoia and Kings Canyon National Parks (SEKI) have a current inventory of 210 caves with more than 25 active karst systems, all of which potentially support endemic populations of invertebrates, representing a significant national resource in karst hydrology and cave-adapted organisms. However, these extremely valuable resources are threatened by numerous anthropogenic influences including recreational use that can frighten, trample or kill cave fauna, introductions and movement of mud that alter existing habitat and impact water clarity and quality, and diversions for water supplies that lower groundwater tables and reduce hydrologic connectivity. These altered environments are critical habitat for at least three undescribed aquatic isopods that are troglobitic (restricted to karsts) and may be endemic to their respective karst systems. SEKI cave specialists also have detected 30 troglobitic, undescribed and possible endemic terrestrial invertebrates, several species of bats and mammals and two species of salamander in only 11 caves. These unique resources are receiving considerable impacts and may be irretrievably lost before they have been fully inventoried by park managers. 

Park managers and scientists recognize the need for a baseline karst faunal inventory. The NPS Sierra Nevada Network identified obtaining invertebrate species presence and distribution information as a critical need to help monitor ecosystem health and preserve biodiversity (USDI 2001). In response, a pilot invertebrate survey was funded for FY 2000 by the network’s Vital Signs Program. Although the project indicates that invertebrates are useful biomonitors of ecosystem health, due to limited start-up funding for the Vital Signs Program, only vascular plant and vertebrate inventory and monitoring projects were fully funded. Considering the multiple threats to cave resources, alternate funding for a karst invertebrate inventory would facilitate developing effective programs to monitor cave health. This information is essential for development of guidelines for managing animal taxa and their aquatic habitats throughout these parks. Karst faunal data will help optimize management of native species and habitats. 

Using base funding during the past decade, a fraction of karst faunal inventory work has been completed with minimal samples identified to species. This work focused on opportunistic sample collection by SEKI cave specialists. At the current rate it would take several decades to finish karst faunal inventory sampling and laboratory analyses. With a funding award, faunal inventories and laboratory analyses for 15 SEKI karsts and one cave in Yosemite National Park (YOSE) will be completed in two years.

Description of Recommended Project:  We propose to establish a contract with an NPS approved contractor to inventory the aquatic and terrestrial fauna of 15 SEKI and 1 YOSE cave systems with karst hydrology through a two-step process, including systematic collection of samples of each faunal taxa detected from all 16 karst habitats, and laboratory analyses of samples consisting of identification to species or genus, genetic analysis and museum voucher preservation by species experts. The resulting biological inventory information and knowledge of seasonal faunal usage patterns will help us determine if existing management standards are adequate to prevent impairment of biological resources in SEKI and YOSE karsts, and will generate a species key and monitoring protocol.  

Specifications:  Methods:

A. Stratification:

Sampling locations will be stratified based on habitat, such that each substrate x food source combination in each karst will be represented in the sampling design. Rare and unique habitats will be sampled opportunistically, and when field investigators suspect the presence of fauna. Each sampling location will be geo-referenced for updating SEKI cave maps and inclusion in SEKI GIS database layers.

B. Sampling Strategy and Data Analysis:

This methodology is based on cave biology sampling protocols described by Poulson and Kane (1977), Richard and Lofton (1998), and White and Kingsley (1999). Each karst will be sampled several times per year, since the distribution and abundance of biota may be influenced by seasonal habitat differences in temperature, water levels and food availability. Karst fauna will be sampled primarily by visual inspection, and additionally by pitfall trapping, Berlese funnel extraction and sediment floats. 

1)  Visual searches for karst fauna will survey all types of organic matter, including feces, guano, carcasses and leaf litter, as well as all terrestrial and aquatic surfaces, including floors, walls, cracks, crevices, pool surfaces, ceilings and overturning rocks and debris. OptiVisors with a 2.5x magnification lens will be used for the visual surveys.
2)  Pitfall trapping will be conducted in various areas of each karst. Un-baited, sixteen ounce cups with inserts will be buried to their rims in substrate (soil or rubble). Traps will remain open for at least a twenty-four hour period. 

3)  Soil samples and debris will be collected from various sites in each karst. Berlese funnels will be used to extract small fauna. Soil samples may also be floated in concentrated salt solution (NaCl) to extract fauna. 

4) Individuals of each unique taxa captured will be identified, measured and photographed. Individuals needed for identification will be collected, and all others will be released. Since many cave animals are rare or have low reproductive rates and population sizes (Elliot 2000), a maximum of 2 adults per sex will be collected per species per sample site in each of the 16 karsts to be inventoried. Plastic polypropylene will be used for storing the collected specimens. Specimens will be preserved in 75% ETOH.

5)  Fieldwork, data management and coordination of voucher analysis will be conducted by the contractor. All field data will be entered on Karst Fauna Survey sheets to ensure consistency in data collection. The collection, storage and transportation of invertebrate samples will be based on standards developed by the Missouri Department of Conservation and Mammoth Cave National Park. The collection, storage and transportation of vertebrate samples will be based on standards developed by the University of California Berkeley Museum of Vertebrate Zoology. 
6)  Analysis of faunal samples will include morphological measurements and organism identification to a minimum level of genus, genetic mapping of mitochondria DNA and sample preservation as museum voucher specimens. Sample measurements and identification will be conducted by respective specialists of each animal taxa collected. In general, aquatic vertebrates may be analyzed by David Wake of the University of California Berkeley, aquatic invertebrate isopods may be analyzed by Julian Lewis at the University of Illinois, and terrestrial invertebrates will be analyzed by several taxonomic experts. Voucher specimens will be catalogued by each contracted specialist. All original catalog records will be returned to the park from which they were collected.

Database Design:

Fauna observations and sample site/habitat information will be stored in a relational Access database. Entry fields for each taxa detected will include taxa name, observer, habitat data, location, and comments. All locations will be referenced using standard cave mapping techniques.  Separate databases will be used for SEKI and YOSE, but they will be consistently formatted to allow for easy data transfer and analysis.

GIS Data:

Habitat specific spatial data layers will be created for densities of all taxa detected during sampling. Associated attributes to be collected are taxa name, number encountered, all habitat variables, temperature data and comments. Distribution and density maps will be created based on data for each habitat type. Additional data layers will indicate the precise location of rare, undescribed, threatened or endangered species, or species of management concern detected.

Metadata:

The National Park Service Inventory & Monitoring Program has developed national metadata standards for natural resource datasets. These metadata provide the documentation we need to inform data managers and potential data users about the content, purpose and quality of the data so that it will continue to be useful even if its originator is not available.  When the data are submitted with the final report, the following metadata will be expected for each dataset:

· The title of the dataset

· Originator of dataset and contact information

· Abstract and purpose: summary of project description and purpose

· Citations: any related data or documents (reports, publications, related datasets)

· Data dictionary that defines dataset fields (units, type of data, field content)

· Post-field data processing of spatial data using Cave Tools (an Arc View extension) and Compass (a cave survey program)
Analysis:

The sampling method will yield estimates of relative abundance. Detailed habitat data collected at each sampling location will allow us to estimate taxa-specific relative abundance by overall habitat type. Statistical techniques recommended and performed by the contractor will be used to test for effects of habitat type on the occurrence patterns of selected species. 

Results / Deliverables:

1. A progress report will be presented to SEKI and YOSE from the contractor after the field sampling is complete, while the laboratory analyses are being conducted (March 15, 2004).   

Note: The following are due at the project’s completion (March 15, 2005).

2. The final product from the contractor will be a written document and a CD-rom with the database and the GIS data layer in ArcView. Metadata will be included for all files.

3. Maps showing sampling locations and taxa detections will be included for each karst. 

4. Distribution and relative density maps will be included for each species. 

5. Dichotomous and photographic identification keys will be included for SEKI and YOSE karst fauna. 

6. Fauna and habitat images will be added to the SEKI cave fauna digital image database.

7. The contractor will then present a proposed monitoring plan to the Sierra Nevada network in written format and in a meeting with park personnel.

8. Park personnel will make research results accessible to park personnel through the use of the ArcView Theme Manager. Park personnel will ensure that metadata are imported into SMMS, the local metadata software program.

9. Park personnel will update all appropriate NPS service-wide biological databases including DataSet Catalog and NPBib where applicable, and hard and electronic copies will be filed. Data for all vouchers collected will be entered in both the NPSpecies database and the ANCS+ database that is administered by the NPS National Catalog.
10. The interpretive division will be kept up-to-date on the work as much as possible to demonstrate to the public the importance of conservation and the interactions of species with the local, regional and global environment.

11. Data will be shared through publications, the Internet, and at professional meetings.

Equipment: 

Equipment will be provided and/or managed by both SEKI and the contractor.

SEKI:

Caving equipment for SEKI personnel that will occasionally assist with fieldwork

3 Optivisors with 2.5x magnification lens

Digital camera and supplies



Karst fauna sampling equipment

            
Bear-resistant food storage containers

Temporary office work station

Contractor:
Vehicle rental

Caving equipment for contractor crew

2 Optivisors with 2.5x magnification lens

Laptop computers, data sheets and miscellaneous materials

Training:

The crew will be First Aid and CPR qualified, and will be educated on local cave navigation, concerns and ethics before beginning work at SEKI and YOSE.

Work Completion Date:

Start Date: 
November, 2002

Phase I: 
November, 2002 – October, 2003 [Field Sampling]

Phase II: 
November, 2003 – October, 2004 [Laboratory Analyses and Progress Report]

Phase III: 
March, 2005 [Final Report]

Safety / Coordination:

Without exception, safety will always be the first consideration throughout the duration of this project.  In the field, this includes adequate preparation time, proper equipment, and working in pairs.  All individuals will be certified in First Aid and CPR, and will be in good physical condition prior to beginning work.  After each visit to a sample site, the crew will contact SEKI Division of Natural Resources personnel (Danny Boiano, Joel Despain, or Shane Fryer).  In the office, safety considerations include proper posture during long stretches at the computer, and considerations for repetitive motion injuries.  All vehicles will be in good working condition.  Any injuries must be immediately treated and reported to the SEKI or YOSE safety office.

Housing:

The contractor crew is responsible for procuring housing during sampling dates. If the contractor crew will be camping in the SEKI or YOSE frontcountry, they will give campground rangers at least two-week’s notice before sites are needed. The backcountry office will stay informed of all backcountry locations so rangers will know when the crew is in the backcountry.

Compliance

There is no archeological clearance needed for this work.  

The sampling proposed in this inventory falls under the “Routine Work” section of the Programmatic Compliance Agreement among the Environmental Management Committee, the USGS-Biological Resources Division Field Station and the Division of Natural Resources for Sequoia and Kings Canyon National Parks and Devils Postpile National Monument.  The categorical exclusion 3.4E(6) for non-destructive data sampling, inventory, study, research and monitoring activities excludes this proposed project from further environmental compliance documentation.  
Budget:  Inventory of Karst Fauna in Sequoia, Kings Canyon and Yosemite National Parks



FY03
FY04

Personnel*
Head Contractor (equivalent to GS-9 Physical Scientist, 12 pp @ $1546 pp)
$18,552



Contractor Technician (equivalent to GS-5 Physical Science Technician, 12 pp @ $1020 pp)
$12,240



Taxonomic Analyses

$18,000


Genetic Analyses

$18,000


Voucher Processing Costs

$4,000


Total Personnel
$30,792
$40,000

Equipment/Travel
Contractor Crew Travel
$4,000



Contractor Crew Vehicle Rental
$3,700



SEKI Digital Camera and Supplies
$1000



SEKI Caving Equipment
$800



SEKI Karst Fauna Sampling Equipment
$600



Total Equipment/Travel
$10,100



Total by Year
$40,892
$40,000


Total Funding Request 

$80,892

*Overhead is included in personnel costs.
We are requesting funding to be allocated from the Pacific West Regional Office to Sequoia and Kings Canyon National Parks in two installments. We request a base installment of $40,892.00 to be obligated during FY02 for payment of personal services and travel expenses completed by March 2005 by the head contractor and technician. We then will request allocation of the second installment of $40,000.00 to be obligated during FY03 for payment of personal services completed by December 2005 by laboratory specialists. If laboratory work is completed for less than $40,000, the remainder will be paid to the head contractor and technician to inventory fauna in additional SEKI caves.   

Payments for personal services, travel expenses, and vehicle rental will be allocated after receipt of each quarterly bill of expenses. The contractor technician will receive 25 percent of the personal services award ($3,060.00) and 25 percent of the travel award (up to $500.00) at the end of each quarterly fieldwork session, which are 3 pay periods in length (240 hours). The head contractor will receive 15 percent of the personal services award ($2782.80), 25 percent of the travel award (up to $500.00), and 25 percent of the vehicle rental award (up to $925.00) at the end of each quarterly fieldwork session (also 3 pay periods or 240 hours). The remaining 40 percent of the personal services award for the head contractor will be allocated after receipt of the following deliverables: progress report (10 percent, $1,855.20); draft final report with maps, keys, and monitoring plan (10 percent, $1,855.20); and final report with maps, keys, monitoring plan, and presentation/meeting with NPS staff (20 percent, $3,710.40).     
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SEKI-400 (rev 2/02/02)

Environmental Screening Form

Sequoia & Kings Canyon National Park

EMC Project Number 2002-05

Instructions 

To gather information for this form, complete a site visit (unless staff are familiar with the specifics of the site) and consult with affected agencies, tribes, tribal groups, and subject matter experts. If the answers in the checklist below are all “no”, you may proceed to the categorical exclusion form as long as the proposed action is described in section 3-4 of the DO-12 Reference Manual. If any answers in the checklist are “yes”, of if more data is needed to determine the answer, or if the action is not described in section 3-4, then you will need to prepare an environmental assessment or environmental impact statement.

Attach maps, notes of site visits, agency consultation, relevant data or reports, the categorical exclusion form and other relevant information to this document to begin the administrative file.

Project Title, Brief Description, and Location. (Use as much space as is required to adequately describe the project.)
Routine work covered by the 2002 programmatic compliance agreement among the Biological Resources Division Field Station, the Division of Natural Resources, and the Environmental Management Committee.

Part 1: Mandatory Criteria. If implemented would the proposal:





Yes
No
Comments/Data Needs

Have adverse effects on public health or safety?

X


Have adverse effects on designated wilderness, officially recommended wilderness, or areas being considered or recommended for study in the GMP for wilderness designation?

X


Have adverse effects on such unique characteristics as historic or other cultural resources; wild or scenic rivers; wetlands; floodplains; or ecologically significant or critical areas, including those listed on the National Register of Natural Landmarks?

X


Have the potential to be controversial because of disagreement over possible environmental effects?

X


Have highly uncertain and potentially significant environmental effects or involve unique or unknown environmental risks?

X


Establish a precedent for future action or represent a decision in principle about future actions with potentially significant environmental effects?

X


Be directly related to other actions with individually insignificant, but cumulatively significant, environmental effects?

X


Have adverse effects on species listed or proposed to be listed on the List of Endangered or Threatened Species, or have adverse effects on designated Critical Habitat for these species?

X


Have adverse effects on properties listed or eligible for listing on the National Register of Historic Places?

X


Require compliance with Executive Order 11988 (Floodplain Management), Executive Order 11990 (Protection of Wetlands), or the Fish and Wildlife Coordination Act?

X


Threaten to violate a federal, state, local, or tribal law or requirement imposed for the protection of the environment?

X


Involve unresolved conflicts concerning alternative uses of available resources (NEPA sec. 102(2)(E).

X


Have a disproportionate, significant adverse effect on low income or minority populations (EO 12898).

X


Restrict access to and ceremonial use of Indian sacred sites by Indian religious practitioners or adversely affect the physical integrity of such sacred sites (EO 130007).

X


Contribute to the introduction or spread of federally listed noxious weeds (Federal Noxious Weed Control Act).

X


Contribute to the introduction, continued existence, or spread of non-native invasive species or actions that may promote the introduction, growth or expansion of the range of non-native invasive species (EO 13112).

X


Require a permit from a local, state, or other federal agency to proceed, unless the agency from which the permit is required agrees that a CE is appropriate?

X


Have the potential for significant impact as indicated by a federal, state, or local agency or Indian tribe?

X


Have the potential to violate the NPS Organic Act by impairing park resources or values?

X


Part 2a: Would there be measurable impacts from the proposed action on the following resources outside the natural range of conditions?





Yes
No
Comments/Data Needs

Caves, soils, bedrock, erosion, or other geological resources. 

X


Air quality

X


Natural quiet

X


Night sky

X


Major ecological processes, including fire

X


Water quality or quantity

X


Streambeds; streamflow characteristics; surface and subsurface hydrology

X


Floodplains, wetlands, or riparian systems

X


Giant sequoia groves or old-growth forest

X


Alpine areas, unique ecosystems, or other rare or unusual vegetation

X


Plant or animal species of special concern (state or federal listed or proposed for listing) or their habitat

X


Biosphere reserves

X


Unique or important terrestrial wildlife or wildlife habitat

X


Unique or important aquatic organisms or habitats

X


Part 2b: Would there be measurable impacts from the proposed action on the following issues?


Yes
No
Comments/Data Needs

Socioeconomic, including employment, occupation, income changes, tax base, infrastructure, etc.

X


Minority and low-income populations, ethnography, size, migration patterns, etc.

X


Gateway communities

X


Adjacent land uses, including occupancy, income, values, ownership, type of use

X


Other agency or tribal land use plans or policies

X


Recreation resources, including supply, demand, visitation, activities, etc.

X


Visitor experiences, including aesthetic resources and educational opportunities

X


Prehistoric sites

X


Prehistoric structures

X


Historic sites

X


Historic buildings

X


Historic structures

X


Cultural landscape

X


Sacred sites

X


Traditional cultural properties

X


Energy resources

X


Resource conservation potential

X


Increasing or introducing non-native plants or animals 

X


Hazards to the proposed action as a result of geohazards (e.g. landslides, rockfalls, earthquakes, flooding)

X


Other environmental resources/issues to be considered: (Specify below)




Has the potential to violate approved park, region, NPS, or cultural resources management guidelines for architecture, lighting, design, and construction. 

X


Involves the unapproved use of pesticides or toxic chemicals.

X


Part 3: Answer the following questions.
1. Are the personnel preparing this form familiar with the site, and/or has a site visit been conducted? (Document site visit including date, staff attending, significant discussions and decisions, etc. Attach additional pages if needed.)

Personnel preparing this form are familiar with the routine resource actions and activities and with the sites where such work is likely to occur during the next year.

2. Has consultation with all affected agencies, tribes, and tribal groups been completed? (Document consultation actions, including the names of contacts, date, and summary of comments from other agency or tribal contacts. Attach additional pages if needed.)

No other agencies or tribes are expected to be affected by the routine actions covered under this agreement.

3. Which park subject matter experts were consulted in the preparation of this ESF?

Acting Chief of Division of Natural Resource, Chief of Interpretation (EMC chair), Concessions Manager, Chief Ranger, and Chief of Administration.

Recommendation. After consultation with EMC, I recommend the following form of compliance:


__
No formal documentation required


__
Categorical Exclusion


__
Environmental Assessment


__
Environmental Impact Statement

_____________________________________

EMC Chair and IDT Leader
Date

Certification. In signing this form, we are certifying that we have completed a site visit or that we are familiar with the specifics of the site, that the affected agencies, tribes, tribal groups, and subject matter experts have been consulted, and that the answers to the questions posed in the checklist are, to the best of our knowledge, correct.

______________________________________

Preparer
Date
______________________________________

Sponsoring Division Chief 
Date

______________________________________

Chief, Division of Natural Resources
Date
______________________________________

Branch Chief, Cultural Resources
Date

______________________________________

EMC Chair and IDT Leader
Date


