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Award Number:     P14AC00890
Project Number:    NAU-445
CFDA #:  15.945                                                                  
Park/NPS Unit: Tumacácori National Historic Site (TUMA) (via SW EPMT)
Title of Project:  Tumacácori Adaptive Restoration and Community Stewardship Project (PMIS# 153674)
Administered through the:   Colorado Plateau Cooperative Ecosystem Studies Unit Cooperative Agreement Number H1200-09-0005
CESU Partner:  Northern Arizona University
PROJECT CONTACTS:
Principal Investigator:  Kevin Grady, Research Assistant Professor, Northern Arizona University:

                                          (480) 254-8620 (office), (928) 523-1080 (fax), Kevin.Grady@nau.edu
NPS Certified ATR:  Charles Schelz, SW EPMT Liaison / Ecologist, 12661 E Broadway Blvd, Tucson, AZ 85748, 
                                        (520) 400-1011,(520) (cell) 731-3420 (fax), Charles_schelz@nps.gov
NPS Technical Expert (if appropriate): Charles Schelz, SW EPMT Liaison / Ecologist, 12661 E Broadway Blvd, 
                                        Tucson, AZ 85748, (520) 400-1011,(520) (cell) 731-3420 (fax), Charles_schelz@nps.gov
FUNDING INFORMATION:
Amount Funded:  $100,904.98
NPS Account Numbers (amounts in parentheses)  Fund:  144P103601 WBS:  PX.P0186772A.00.1

Funds Center:  PPIMTUMA00     Functional Area: PPMRSNR1W.000000

 
Fund Source (e.g., ONPS, FLREA, CRPP, CESU, etc.):  Natural Resources SCC
NPS Funding             
 Is this funded using a reimbursable account number? If yes, IMR contracting needs a copy of the Interagency Agreement.
PROJECT DATES:
Start Date:  June 15, 2014
NOTE:  This Task Agreement will become effective on the date of final signature or the effective date of the Award document, whichever is later.
End Date:  March 31, 2017
NPS Administrative Contacts
CESU Coordinator: Todd Chaudhry, National Park Service/CPCESU, NAU P.O. Box 5765, Flagstaff, AZ 86011, 928-523-6638, Fax: 928-523-2014; todd_chaudhry@nps.gov
Intermountain Region Administrative Contact:  Kelly Adams, Grants and Agreements Specialist, National Park Service, 12795 West Alameda Pkwy, Lakewood, CO 80228.   Phone: 303-969-2303 Fax: 303-969-2992 Email: Kelly_adams@nps.gov
FEDERAL FINANCIAL REPORTS AND DRAWDOWN SCHEDULE:

Federal Financial Reports (Check as required for project based on spending plan, period of performance, risk, cooperator history, etc.)

{ } Quarterly

{ } Semi-annually

{X} Annually

{X} Final 

Project SCHEDULE AND TECHNICAL REPORT DEADLINES: 

List all technical reports and products in sequential order as required in the scope (more lines and milestones can be added as needed):  


Project Start Date – June 15, 2014
Technical progress reports – { } Quarterly 
{X} Semi-annually 
{} Annually 

(Check as needed from PI to monitor progress of specific project. Content should be addressed in the scope.)

Investigator’s Annual Report (IAR) – December 31, 2014, December 31, 2015
Database, Collections/Specimens, and Maps provided to the NPS ATR or Technical Expert – December 31, 2015
Draft Final Report – December 31, 2016
Final Report – March 31, 2017
Project End Date – March 31, 2017
Final SF425 FFR must be submitted within 90 days of project end date

PAYMENTS

2 CFR PART 215.22:   Cash advance (drawdown) to recipient organization shall be limited to the minimum amounts needed and be timed to be in accordance with the actual immediate cash requirements of the recipient organization in carrying out the purpose of the approved program or project.  The timing and amount of cash advances shall be as close as  is administratively feasible to the actual disbursements by the recipient organization for direct program or project costs and the proportionate share of any allowable indirect costs.

2 CFR PART 215.25 (8)(e)(1):  Incur pre-award costs 90 calendar days prior to award or more than 90 calendar days with the prior approval of the Federal awarding agency.  All pre-award costs are incurred at the recipient’s risk. (i.e. the Federal awarding agency is under no obligation to reimburse such costs if for any reason the recipient does not receive an award or if the award is less than anticipated and inadequate to cover such costs.)
CESU REQUIRED PRODUCTS (may be different from those products required by the ATR – See Statement of Work for Products required by the NPS unit):  

The Principal Investigator will prepare a brief report abstract suitable for public distribution and two hard copies and an electronic version (in PDF file format) of the final report and mail all to Judy Bischoff, National Park Service, CPCESU, NAU P.O. Box 5765, Flagstaff, AZ 86011. Please be sure to include the project number (e.g.; NAU-###, UMT-###, UAZDS-###) and the P number on the cover page of the final report. 

PROJECT ABSTRACT:  

We propose to restore and enhance native riparian vegetation on ~60 acres along the Santa Cruz River in Tumacácori  National Historic Park to increase habitat of associated endangered, threatened, and rare wildlife, diversify genetic and structural forest stand characteristics, and increase community participation and stewardship in riparian conservation. These project objectives will be accomplished by incorporating several novel adaptive strategies that will ensure long-term project effectiveness. First, we will incorporate both local and warm adapted genotypes that will be best suited to a predicted warmer future. These genotypes will be selected to maximize root growth rates and clonal ability to ensure rapid root acquisition of the water table, and adequate plant coverage across the 60 acres. Second, we will use a total of 4,000 trees, including poles and deep-rooted stock for revegetation in order to maximize probability of survivorship and high root growth rates. Third, we will supplement plants with two emerging technologies that will facilitate increased water availability to roots: wicking lysimeters and soil microbial inoculation. The wicks are designed to deliver approximately 1 gallon to selected plants per day while microbial inoculation will also increase natural soil wicking potential through hyphal networks. Fourth, this project will be a component of the NAU-based Future Forests Internship Program and the Southwestern Experimental Garden Array (SEGA). These programs were initiated to design and develop restoration strategies that address management uncertainties such as how to prepare and mitigate for climate change, exotic species, and low water availability. In addition, the Future Forests Program features an internship component designed to complement development of restoration strategies by involving paid student interns in restoration design, implementation, and effectiveness monitoring. Interns will be trained to implement, monitor, and report results of this proposed project. By partnering with the Future Forests internship and becoming part of the SEGA network, the effectiveness of this project will be monitored and evaluated in perpetuity (these programs are designed to be permanent), improving the likelihood that this project will provide long-term benefits. Other outreach components of this project include fostering local volunteers and students. Building long-term partnerships that include effectiveness monitoring, community involvement, education/research, and climate-change preparedness harness the participatory energy required to build a lasting and meaningful stewardship effort.
Scope of Work:  

Background. In 2011, a wildfire removed > 90 percent of the native riparian overstory within a 60 acre area of Tumacácori National Historic Monument. The area affected by the fire was an even-aged stand representing stagnancy of hydrological disturbance since the last recruitment event. Although it is unanticipated that natural disturbance will return to the project area, reforestation is needed in order to provide habitat for one of the southwest region’s largest populations of yellow-billed cuckoos and southwestern willow flycatchers. We propose that by using genotypes with known vegetative reproductive characteristics (high clonality), site recruitment can be maintained without hydrologic disturbance such as scouring floods, typically needed for seedling recruitment. The majority of trees killed by the 2011 wildfire were on the upper terrace of the Santa Cruz River, and were approximately an average of between 3 to 6 feet above the current water table. In order to establish plants at this height above the water table, we propose to grow deep-rooted plants in the greenhouse and supplement these plants with microbial inoculation and wicking lysimeters. The ability of a plant to rapidly reach the water table and/or persist with limited water supply is known to vary genotypically and by gender. Preliminary data that we have collected at similar restoration projects suggests that genotypes from warm environments and that are male have the highest root growth rates and are the most clonal in stressful environments. We will incorporate these ideas into our planting strategies in order to evaluate the effectiveness of our restoration. In addition, typically pole planting includes cutting large branches from trees and directly inserting them into the ground at an adequate depth to acquire the water table. While this method has proved to be useful in riparian restoration efforts, we will amend this strategy by growing pole plants in a hydroponic root accelerator prior to planting. This system helps plants to propagate roots by exposing cuttings to aerated water, thus increasing the likelihood of survival during transplantation. Climate change also threatens the health of riparian forests in the southwestern United States where many species are at the warm edge of their ranges (Grady et al. 2011 , 2013 , attached to project proposal). Recent research indicates that riparian trees species (Fremont cottonwood, Goodding willow, and coyote willow) are locally adapted to the extremely arid conditions present in the southwest; predicted temperature increases are likely to lead to maladaptation and changes in species composition and structure (Grady et al. 2011, 2013; Ikeda et al. 2013 ). The Tumacácori Adaptive Restoration and Community Stewardship Project features a partnership with researchers at NAU that will assess genetic variation among trees derived from diverse climates. This information will be critical for site-specific evaluation of climate change impacts on native trees and designing restoration strategies for bet-hedging against climate uncertainty. Root elongation rates will be measured in order to determine how the ability of a plant to reach the water table is impacted by different irrigation treatments (micro-irrigation, wicking, microbial inoculation) and how this varies by genotype and propagation method (rooted poles, non-rooted poles, deep-rooted cutting stock). This is critical information for designing cost- and water-efficient irrigation systems for re-vegetation efforts in upper terraces. While we are not requesting funding specifically for this research, the infrastructure created by this project would support this research and would increase the products/benefits created by this project.  Research activities will be supplementary to the goals and objectives for which we are seeking NPS funding.The effectiveness of restoration projects over the long-term (decades to centuries) requires active monitoring and community support. Our project includes partnership with the NAU-based Future Forests Program that includes a summer-based paid internship in which students participate in long-term restoration effectiveness monitoring. Interns that participate in this program work with graduate students and faculty to develop monitoring reports and restoration/rehabilitation recommendations. Restoration implementation is also conducted by interns. In addition, researchers at NAU as part of the recently NSF-funded Southwestern Experimental Garden Array (SEGA) will have a stake in maintaining the integrity of the restoration site and will be in a position to help future restoration implementation and research through collaborative grant writing. In addition to the NAU partnership, several stakeholder groups and individuals will be invited to participate in the project and to share their expertise through volunteer workdays.
COOPERATIVE AGREEMENTS OR TASK AGREEMENTS INVOLVING COOPERATORS WORKING ON-SITE

Background

In cooperative agreements or task agreements with universities where the university utilizes interns, student employees, research associates (RAs) or cooperators on-site (hereafter called “cooperator personnel”), these cooperator personnel sometimes work on government sites in close proximity to federal employees. It is illegal (without specific statutory authority) for federal employees to directly supervise the cooperator personnel or any university employees or for the students or other university employees to supervise federal employees.  When cooperator personnel are working on an NPS site, it is important that there is a clear distinction between students and federal employees. 

Office Environment and Vehicles

· The office space of the cooperator personnel and NPS personnel should be clearly labeled (Name and NPS or University affiliation on office or cubicle space).

· Cooperator personnel should be listed separately from NPS personnel in telephone lists, other identification or organizational rosters, and publication credits. 

· Cooperator personnel should not receive “all-employee” e-mail or other communications intended for NPS personnel (unless it relates directly to the work the cooperator is doing for the NPS). When the e-mail does relate to the work being done, a copy of the same e-mail message should be sent to the University or cooperator’s supervisor.

· Cooperator personnel may use NPS e-mail systems when the communication relates directly to the work the cooperator is doing for the NPS. The e-mail addresses of the cooperator personnel must include a label associated with their NPS e-mail address that identifies the cooperator’s status (i.e., “Linda Webb, Cooperator” would be the label associated with the e-mail address, linda_webb@contractor.nps.gov). Doing so clearly identifies this individual each time they send an e-mail message using the NPS system, and it identifies their status as a research associate, student intern or student employee in the e-mail directory.

· Unless stipulated in the agreement, cooperator personnel should not drive government vehicles.

· Unless stipulated in the agreement, cooperator personnel should not ride as a passenger in a government vehicle. When this is planned as part of the agreement, an appropriate amount of liability insurance should be negotiated.  

· Prior written approval by the Park Superintendent or Center Manager must be obtained in order for a task to allow cooperator personnel to drive or ride in government vehicles. 

Supervision and Scheduling

· Each task must specify the university’s/cooperator’s supervisor for the cooperator personnel.

· Unless stipulated in the agreement, NPS staff should not set hours for cooperator personnel, specify where the work should be done, or conduct performance appraisals. National Park Service staff may give performance feedback to the cooperator personnel supervisor.

· Cooperator personnel should report leave, scheduling, and other related issues to the university or cooperator’s supervisor, not to NPS employees. The supervisor of the cooperator personnel should then communicate with the NPS. National Park Service employees cannot directly supervise cooperator personnel on a day-to-day basis. Work should be given to the cooperator personnel (via the cooperator’s supervisor) on a “task basis.” Cooperators should work without NPS supervision to accomplish each task, although technical consultations and cooperation is permissible. 

· The Cooperator will be responsible for any disciplinary action needed to correct student employee conduct or performance problems. The NPS agreements technical representative will inform the university/cooperator’s supervisor of any conduct or performance problems.

· The Cooperator will remove student employees from their positions if they fail to improve performance or address conduct issues.

· The NPS will review and provide feedback to students or interns regarding work assignments.

· The NPS will inform the cooperator of conduct or performance problems with cooperator personnel so that the university can counsel employees and correct the performance problems.

· The NPS will recommend to the cooperator dismissal of cooperator personnel based on conduct or performance issues.

· The Cooperator will hire students, interns or RAs to work on NPS tasks identified in the agreement.  Hiring will be conducted in consultation with the NPS Agreements Technical Representative (ATR).

· The Cooperator will:  pay students, interns or RAs for hours they have worked in support of the agreement.

Representation and Communication

· Cooperator personnel cannot in any way represent themselves to the public as NPS employees.

· Cooperator personnel are required to wear visible identification at all times.

Other Issues

· Cooperator personnel should not list an NPS affiliation on publications, but rather should list the cooperative agreement under which the work was performed.

· Cooperator personnel should not be invited to official NPS “social” events.

· Cooperator personnel will follow the local policy of the facility when federal facilities are closed due to early release for holidays, snow days, etc.

PRODUCTS:

Reports

1.  Annual Report for 2014: with complete description of what was done in 2014 and plan for 2015.  Due December 31, 2014.

2.  Annual Report for 2015: with complete description of what was accomplished in 2014 and 2015, and plan for 2016.  Due December 31, 2015

3.  DRAFT Final Report:   DRAFT Final Report for 2016: with complete description of what was accomplished from 2014 through 2016.  Due December 31, 2016.

4.  Final Report:  With a complete description of the project from start to finish and recommendations for future monitoring and maintenance of the area.  Due March 31, 2017.  

Tasks and Schedule
Task A: Initial Meeting of Cooperators (June 2014): NAU and NPS cooperators will meet in order to discuss data availability, proposed equipment and methods, and timelines associated with the study. A field trip to the project area will be completed to go over and improve the current understanding of the project area soil moisture, vegetation, geology, hydrogeology, geomorphology, and neighboring land-owners of the Santa Cruz River.

Task B: Complete NPS Permitting and Compliance Process (June 2014 – September 2016): NAU and the NPS will update the existing NPS Research Permit for any field-based data collection at TUMA which is not covered under an existing permit. The NPS will use the information in the permit application to meet environmental regulatory compliance review and consultation requirements.

Task C: Peizometer Installation, Test Fencing Infrastructure (June 2014): NAU and the NPS will install 10 peizometers throughout the project area to measure groundwater depth.

Task D: Acquire Soil Moisture Dataset (June 2014– September 2016): The

Investigator and NPS will routinely measure soil moisture either monthly or biweekly. When all of the data have been acquired, NAU will analyze the data to quantify seasonal fluctuations in groundwater availability.

Task E: Plant first set of 600 deep-rooted plants (September 2014): The

Investigator, NPS, interns, and volunteer groups will auger 3’ deep holes with a gas-powered auger and plant 600 cottonwood trees in locations that are selected based on piezometer data. 300 of these trees will be inoculated with ectomychorrizae prior to planting. 300 of these trees will be planted along with coyote willow poles to induce root growth.
Task F: Work with adjacent land-owners to secure transportation rights through property boundaries for water delivery (June 2014 - February 2015): Water hauling will require use of neighbors road to access TUMA. Once secure, we will proceed with TASK G.

Task G: Build irrigation infrastructure to accommodate 800 plants (November 2014 – March 2015): Depending on site clearance, we will install 3 small water-holding tanks (1,000 gallon capacity) that will be filled occasionally by Park Service Staff or NAU intern using a Park Service water-hauling truck or via wells on neighbors land (dependent on negotiation). Water will be applied to plants 3times per week during the growing season by NAU intern or Park Staff by installing a small 4hp water pump to the tank connected to a system of irrigation flex-tubing and drip irrigation.

Task H: Plant second set of 1,200 trees (March/April 2015): 100 poles, 400 irrigated, 600 non-irrigated deep-stock, 100 water wicks will be planted with half of the plants treated with microbial inoculation. Holes for trees to be dug by gas-powered auger similar to Task G. 600 of these trees will be planted along with coyote willow poles to induce root growth

Task I: Plant third set of 1,200 trees (September/October 2015): Same as Task H
Task J: Plant final set of 1,000 trees (2016): We will plant 1,000 trees using the seasonal/treatment combination from above that yields the fastest-growing/highest survival rate. Holes for trees to be dug by gas-powered auger similar to Task G. 50 trees from the 2014 planting will be selected to induce clonality (i.e., vegetative reproduction) by wounding them using 2 techniques: drilling 10 - ½” holes into the root collar, and 2) coppice cutting the top of the tree. Coppice cut trees will be planted as poles.
Task K: Monitor trees for survival, growth, water-potential, clonality, and associated invertebrate diversity (October 2014 to October 2016): We will survey trees for above measurements throughout the duration of the experiment. 

Task L: Prepare and Submit Draft Report (December 2016): Prepare a Draft Final Report that describes the study objectives, methods, results, and provides recommendations further riparian restoration. Submit report to NPS for review by October 30, 2016.

Task M: Prepare and Submit Final Report and Other Identified Products (March 2017): Edit the draft final report in consideration of NPS review comments, and submit a Final Report and all associated databases and products to NPS.
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