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 PROJECT OVERVIEW

A. Project Objectives: There is urgent need to: 1) identify the factors responsible for ranavirus emergence at Gourley Pond, 2) quantify the effects of ranavirus outbreaks on the Gourley Pond amphibian community, and 3) quantify the translocation risk of ranavirus from Gourley Pond to other Great Smoky Mountains National Park sites. We will accomplish these objectives through a combination of mark-recapture sampling, pathogen surveillance, and estimating public visitation at Gourley Pond.  

PROJECT BACKGROUND INFORMATION:
The Great Smoky Mountains National Park (GSMNP) encompasses 210,877 ha, and is a global hotspot for vertebrate biodiversity in the Western Hemisphere. In particular, the GSMNP provides habitat for more amphibian species than any other park in the National Park Service (NPS).  Amphibian biodiversity in the GSMNP is possibly at risk from an emerging pathogen belonging to the genus Ranavirus. This virus has caused mass mortality of amphibians on four continents, with die-offs occurring in >25 U.S. states and seven Canadian provinces (1). Gourley Pond in Cades Cove of the GSMNP is a hotspot for ranavirus outbreaks, with epizootic events occurring nearly every year (2,3).  At least five frog and two salamander species have experienced catastrophic mortality in Gourley Pond due to ranavirus. Given the high accessibility of Gourley Pond to the public and that ranavirus virions can survive outside of hosts in fomites (e.g., mud on hiking boots) for at least several days (4,5), there is substantial risk that Gourley Pond could serve as a source for ranavirus dissemination throughout the GSMNP. Ranaviruses cause hemorrhagic disease in amphibians, reptiles and fish, and have been likened to the “Ebola of lower vertebrates” (6). This pathogen is a threat to the biodiversity of ectothermic vertebrate species in the GSMNP. 

B. Project Tasks:  

#1.  Estimate population size of larval and post-metamorphic amphibians at Gourley Pond.  We will determine the impacts of reoccurring ranavirus die-offs on amphibian populations at Gourley Pond using a combination of pitfall and plot sampling (7). We will partially encircle Gourley Pond with 60 cm-high drift-fence and 19 L pitfalls, open and check the pitfalls at least once per week from Feb – July 2016 and 2017, and uniquely mark captured individuals. Recapture data will be used to estimate survival and population size of juveniles and adults for each species. We will estimate larval population density and survival over time within at least eight 0.5-m2 plots (>2 per cardinal quadrant) per sample period. We will use other techniques (e.g., funnel traps, cover boards) to opportunistically capture other possible ranavirus hosts (e.g., reptiles) that could serve as a source of ranavirus introduction (see #2 and #3).  

#2.  Estimate ranavirus prevalence in host populations at Gourley Pond.  We will collect non-lethal tissue samples (e.g., toe or tail clips, swabs) from a subsample (n < 30 per species per sample period) of captured amphibians and reptiles to test for ranavirus infection.  Up to 500 samples will be tested per year for ranavirus infection using quantitative PCR.  If a die-off is observed, up to 10 individuals per species will be collected for histopathological analysis and virus isolation.

#3.  Identify sources of ranavirus introduction and factors responsible for outbreaks at Gourley Pond.  Given that Gourley Pond dries nearly every year and prolonged desiccation can inactivate ranavirus (5), ranaviruses are being reintroduced to the site each year.  We will test various host species (amphibians and reptiles) immigrating to Gourley Pond for ranavirus infection (see #1 and #2).  Humans and other animals (e.g., white-tailed deer) also could introduce ranavirus from other locations by translocating infectious virions on fomites.  We will estimate human visitation and wildlife use of Gourley pond using trail counters and trail cameras.  To identify possible aquatic stressors associated with outbreaks, we will measure water temperature, dissolved oxygen, pH, and nitrogenous compounds once per week. We will also collect one water sample per month for possible heavy metal analysis.  The probability of a ranavirus outbreak can be influenced by animal density (especially tadpoles) and species composition.  Highly susceptible species, such as wood frogs (Lithobates sylvaticus), can amplify ranavirus, and result in spillover effects to less susceptible species.  We will quantify these potential community drivers by the mark-recapture methods described in #1.    

ROLE OF COOPERATOR IN THIS PROJECT:

The Cooperator will collaboratively undertake project work titled “Identifying factors responsible for ranaviral disease outbreaks in the Great Smoky Mountains National Park.”  The Cooperator will designate Dr. Matthew Gray and Dr. Debra Miller of the UTIA Center for Wildlife Health (Department of Forestry, Wildlife and Fisheries) to conduct the actions under Tasks #1 – 3. The Cooperator will produce project products as outlined in the Project Products section following the schedule outlined in the Project Schedule section.  The Cooperator will complete the project and submit a final report by 30 April 2018, unless the Agreement with NPS is modified.   

ROLE OF NPS IN THIS PROJECT:

The NPS will designate Paul Super as the Agreement Technical Representative (ATR).  The NPS will provide support as outlined under the Furnished Property Section.  The NPS will provide a timely and comprehensive review of draft products generated by this work.


C. Project Products: 

(1) Quarterly reports will be electronically provided to the ATR according to the dates in the Project Schedule.
(2) A final report will be electronically provided to the ATR by 30 April 2018.  The final report will be in either thesis or manuscript format.  Up to two hardcopies of the final report can be requested by NPS.
(3) The Cooperator will follow relevant guidelines within the Great Smoky Mountains National Park (GRSM) Data Delivery Standards and Specification Template. The template provides a framework to ensure that the data produced from this research are of high quality and are properly handled. Data and related products will be delivered to GRSM Data Manager by 30 April 2018 The checklist embedded within the template will be populated in consultation with the park Project Representative, the Data Manager and the GIS Specialist and will serve to identify guidelines relevant to this research.      
(4) Products must be approved by the ATR prior to release of final payment.


D. Project Schedule:  
The period of performance shall be from 9/15/2015 to 04/30/2018.   

October 2015 – Notice to proceed. 
January 2016- Kick off and safety meeting
February 2016 – Begin field season #1
April 2016 – Progress meeting (conference call)
July 2016 – Complete field season #1
September 2016 – Progress meeting (conference call)
February 2017 – Begin field season #2
April 2017 – Progress meeting (conference call)
July 2017 – Complete field season #2
September 2017 – Progress meeting (conference call)
February 2018 – Draft report submitted
April 2018 – Final report submitted
May 2018 – Conference call to discuss findings and future directions.  

In addition, quarterly progress reports will be produced within 30 days of the end of each Federal fiscal quarter, hence delivered on or before: 31 January 2016 (Q1year1), 30 April 2016 (Q2year1) 31 July 2016 (Q3year1), 30 October 2016 (Q4year1), 31 January 2017 (Q1year2), 30 April 2017 (Q2year2) 31 July 2017 (Q3year2), 30 October 2017 (Q4year2), and 31 January 2018 (Q1year3).  If the final report is produced before 31 January 2018, additional quarterly reports will not be required. 

E. Furnished Property / Other Considerations:
(1) Vehicle access will be granted and appropriate gate keys provided to the Cooperator to access the Cades Cove loop (no restrictions on days or time of access with the exception from one half hour before sunrise until 10:00 AM on designated bike closure days; typically Wednesday and Friday of each week.), 
(2) NPS will arrange for one volunteer to assist the Cooperator’s researchers,
(3) NPS will provide sleeping accommodations for the Cooperator’s researchers, and
(4) NPS will provide up to two trail counters, if available, for use in this project.



SINGLE-SOURCE JUSTIFICATION

	DEPARTMENT OF THE INTERIOR
SINGLE SOURCE POLICY REQUIREMENTS

	
Department of the Interior Policy (505 DM 2) recognizes competition is not required for a federal financial assistance award and at the same time requires a written justification which explains why competition is not practicable for a single-source award.  The justification must address one or more of the following criteria as well as discussion of the program legislative history, unique capabilities of the proposed recipient, and cost-sharing contribution offered by the proposed recipient, as applicable.


	
505 DM 2.14 stipulates that a single-source federal financial assistance award must satisfy one or more of the following criteria:

(1) Unsolicited Proposal – The proposed award is the result of an unsolicited assistance application which represents a unique or innovative idea, method, or approach which is not the subject of a current or planned contract or assistance award, but which is deemed advantageous to the program objectives;

(2) Continuation – The activity to be funded is necessary to the satisfactory completion of, or is a continuation of an activity presently being funded, and for which competition would have a significant adverse effect on the continuity or completion of the activity;

(3) Legislative intent – The language in the applicable authorizing legislation or legislative history clearly indicates Congress’ intent to restrict the award to a particular recipient of purpose;

(4) Unique Qualifications – The applicant is uniquely qualified to perform the activity based upon a variety of demonstrable factors such as location, property ownership, voluntary support capacity, cost-sharing ability if applicable, technical expertise, or other such unique qualifications;

(5) Emergencies – Program/award where there is insufficient time available (due to a compelling and unusual urgency, or substantial danger to health or safety) for adequate competitive procedures to be followed.






The National Park Service and University of Tennessee-Knoxville as members of the Southern Appalachian Mountains Cooperative Ecosystem Studies Unit (SA-CESU) network are under a Cooperative Agreement which allows University of Tennessee-Knoxville to participate in specific tasks under task agreements with the National Park Service. 

The National Park Service intends to award a task agreement to University of Tennessee-Knoxville based on the following:   

(4) Unique Qualifications – Dr. Gray is uniquely qualified to conduct this research in GRSM based on his familiarity with the study area, pathogen, and host species. He has been studying ranavirus in the area of interest for several years and is uniquely qualified to apply past experience, data, and analyses to this study to bring it to a successful conclusion.
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