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Introduction

The Dakota Hills Complex, located within Zion National Park, as well as some lands managed by the Bureau of Land Management, and private parcels was first called in on July 15th 2007. There were five lightning caused ignitions, four of which were on lands managed by Zion National Park and one on lands managed by the Bureau of Land Management Kanab Field Office. There were two fires that resulted from these lightning strikes, the West Fire and the East Fire.  The West Fire was two ignitions that grew together on July 19th, and over the course of the next three days grew to the final acreage of 2,053 acres.  The East fire was a single ignition that nearly doubled in size  each day from July 17th to July 21st (burning out of the park on July 19th onto BLM and Private lands). After that date only minimal acreage gains were made by the fire until reaching the final acreage of 7025 acres.  At the time of containment 5,891 acres were burned within the park, 2,200 acres were burned on BLM, and 1,066 acres were burned on private lands.  The fires within the Dakota Hills Complex were declared contained on Sunday July 29th.  
Plant communities within both the East and West fires include about 37% and 4% (respectively) Pinyon/Juniper, 29% and 60% mountain shrublands, 28% and 23% ponderosa pine and less than 1% Grass/Herbaceous, riparian, and exotic grasses.  In response to the Dakota Hills Complex, a Burned Area Emergency Rehabilitation (BAER) team was brought in to assess the immediate and long-term effects of the fire.  Through this assessment, it became clear that non-native invasive species were a major threat to the native plant communities in and outside the fire perimeter.

Over 100 non native plant species occur in Zion, 12 of which are a priority for control and eradication.  Cheatgrass, red brome, and ripgut brome are three exotic annual grasses that are of particular concern to the park as they infest over 8,000 acres.  In the burned areas, 24% of the field plots visited during the 2001-2002 vegetation mapping (DOI-NPS 2004) effort showed at least trace amounts of cheatgrass.  Because these exotic annuals germinate in the fall or winter, they effectively outpace native bunch grasses that emerge weeks or months later.  The non-native annual grasses not only preemptively use water (Melgoza et al. 1990), they also form dense, continuous fuels that cure in the heat of the summer, unlike native species that occur in patchy bunches and “green up” during mid-summer (Peters et al. 1994).  These dense fuels create a fire potential in areas where the herbaceous understory is almost entirely exotic bromes.  This is a large concern in the shrubland and Pinyon/Juniper vegetation types of the park where fuels are characteristically very sparse and the native plant communities experienced longer fire return intervals.  This change has the potential to cause a permanent type conversion in these vegetation communities as experienced in the northern Great Basin, Mohave and Sonoran Deserts (Brooks and Pyke 2001).

To address the potential introduction of yellow-star thistle in and adjacent to fire perimeters, especially in areas with fire suppression impacts, a treatment has been identified as part of the Dakota Hills Complex Fire rehabilitation work.  The treatment will monitor the condition of the known sensitive plant populations in the area and spot treat any yellow-star thistle that may affect the sensitive species.      

Objectives

Invasive plants have been identified as one of the largest threats to the integrity of natural systems in parks across the Northern Colorado Plateau Network.  Because the Incident Command Post (ICP) for the Dakota Hills Complex Fire was located on private property and--after the fact--found to harbor yellow star thistle, it is critical that sites in contact with personnel or equipment from future ICP are monitored and treated for invasion of exotics. This is critically important where Zion’s sensitive species occur.  Yellow star thistle is officially designated and published as noxious for the State of Utah, as per the authority vested in the Commissioner of Agriculture under Section 4-17-3, Utah Noxious Weed Act.  In addition, over 100 non-native plant species occur in Zion. Currently, knapweed (Centaurea spp.) and yellow star thistle (Centaurea solstitialis) have occurred in small infestations that have been eradicated, but are of great potential threat.  Zion hosts many endemic species and species of limited distribution; robust invasive species known to displace natives could have a lethal effect on these small populations.

The main objectives of this agreement are to: 


1) Monitor presence, abundance, condition and any competitive threats that may exist from exotics, especially from yellow star thistle of all sensitive plants populations (see Table 7 below) within and adjacent to the burn area, especially area with fire suppression impacts.
a. All populations of known sensitive plant population and spot treatment sites shall be surveyed using Zion N.P. GIS Standards.
2) Control non-native species, especially yellow star thistle in and adjacent to known sensitive plant populations, especially areas with fire suppression impacts have the potential for yellow star thistle to be introduced. 
3) If exotics are found that require more extensive treatment than hand pulling, SUU shall notify Zion’s Vegetation Specialist so that additional treatments can be implemented.
Ten sensitive plant populations occurred in the burn perimeter or immediately adjacent to the burn perimeters.  Three species; Clark’s lomatium (Lomatium graveolens var. clarkii), Charleston’s violet (Viola charlestonensis), and  Panguitch buckwheat (Eriogonum panguicense) with 13 known populations are known to inhabit the boundry of the East Fire.  
In the West Fire, nine species with 21 known populations occur:  Higgin’s penstomen (Penstemon leonardii var. higginsii), Charleston’s violet, Zion draba (Draba asperella), Cannan daisy (Erigeron canaani), Jones’ goldenaster (Heterotheca jonesii), Zion daisy, (Erigeron sionis), Zion penstemon (Penstemon humilus var. obtusifolia), and Foster’s columbine (Aquilegia formosa var. fosteri).   

	Table 7: Sensitive Species by Habitat

	Common Name
	Scientific Name
	Family
	Habitat
	Fire-prone Habitat
	Present 

	Clark’s lomatium
	Lomatium graveolens var. clarkia
	Apiacea
	Ponderosa pine forest understory or pinyon pine understory
	Yes
	Dakota East

	Higgin’s penstemon
	Penstemon leonardii var. higginsii
	Scrophulariaceae
	Ponderosa pine forest understory or pinyon pine understory
	Yes
	Dakota West

	Charleston’s violet
	Viola charlestonensis
	Violaceae
	Ponderosa pine forest understory or pinyon pine understory
	Yes
	Dakota East

Dakota West

	
	
	
	Exposed limestone1
	Rare
	

	Panguitch buckwheat
	Erogonum panguicense
	Polygonaceae
	Exposed limestone1
	Rare
	Dakota East

	Jone’s goldenaster
	Heterotheca jinesii
	Asteraceae
	Sandstone soils & crevices1
	Rare
	Dakota West

	Zion draba
	Draba asperella
	Brassicaceae
	Sandstone soils & crevices1
	Rare
	Dakota West

	Canaan daisy
	Erigeron canaani
	Asteraceae
	Sandstone soils & crevices1
	Rare
	Dakota West

	Zion penstemon
	Penstemon humilis var. obtusifolius
	Scrophulariaceae
	Sandstone soils & crevices1
	Rare
	Dakota West

Kolob Fire

	
	
	
	
	
	

	
	
	
	Ponderosa pine forest understory or pinyon pine understory
	Yes
	

	Foster’s columbine
	Aquilegia formosa var. fosteri
	Ranunculaces
	Hanging garden or wetland
	Rare
	Dakota West

	Zion daisy
	Erigeron sionis
	Asteraceae
	Hanging garden or wetland
	Rare
	Dakota West



	
	
	
	
	
	

	
	
	
	
	
	

	1 Habitat not fire-prone, but with invasion of red brome fire frequency can dramatically increase


Statement of NPS Substantial Involvement

Zion National Park shall provide the GPS unit and training for data collection according to NPS specifications. Maps, data tables, and GIS overlays of sensitive species populations based on collected field data will be produced by the Zion GIS Unit.  Advice and consultation will also be provided by the other listed NPS cooperators.
Zion NP will facilitate the project by providing workspace, overnight camping in the campground free of charge, and access to showers, laundry, refrigerators and other materials as well as agency specialists and other administrative matters and equipment related to the project on a case by case basis and approved by the park superintendent. 

Walt Fertig will supply and pay for all travel costs including vehicles, mileage and lodging, field equipment, and be responsible for self payment of all taxes, medicare insurance and other similar benefits.

Geospatial Data Collection Standards and Services

Standards
Geospatial data collection for the National Park Service should follow the NPS GIS Specifications found at: http://science.nature.nps.gov/nrgis/pdfs/NPS_GISSpecs_20070302.pdf.  These standards are based on Executive Order 12906 (http://www.archives.gov/federal-register/executive-orders/pdf/12906.pdf) and other legal documents.  Further information can be found at http://www.nps.gov/gis/data_info/standards.html.

All deliverable data shall be collected in DATUM NAD83 (or WGS84) and delivered to Zion National Park in the projection defined as Universal Transverse Mercator, UTM Coordinate System, Datum NAD83, Zone 12 N;  deliverables should be delivered in the ArcGIS coverage format (*.e00 file), file geodatabase, personal geodatabase, or shape file format in that order of preference.  All data should be differentially corrected as outlined in the specifications noted above.  Deliverables can be provided on CD-ROM, DVD, or jump (flash) drive.  Data deliverables shall include raw GPS data files, corrected GPS data files, and the exported format as defined above.

Federal Geographic Data Committee metadata requirements, as specified in the NPS_GISSpecs_20070302.pdf file, should be followed.  No data will be accepted from contractors or subcontractors without FGDC-compliant metadata, which can be conveniently created in ESRI ArcCatalog module or by any other metadata software which results FGDC-compliant documents.

Equipment

GPS units shall be of mapping grade quality (submeter accurate), have the capability of storing data dictionaries, and be capable of exporting the data for post-processing differential correction and exporting data into a format compatible with ESRI ArcGIS software.  These may be provided by the park if NAU does not have access to this GPS equipment. Study participants will provide their own computers fully loaded with ArcGIS software and Pathfinder Office for post processing of data, or software capable of producing data compatible with ESRI ArcGIS.  If contractor does not own a mapping grade GPS unit, Zion National Park GIS Program will provide use of one of its units, provided it is reserved five (5) days prior to the first day of field work.

Zion National Park GIS Program Assistance
Zion National Park GIS Program (Zion GIS) will provide:

(a) all necessary existing data in its possession to assist contractors in planning and executing the studies; 

(b) assistance in developing and loading into the GPS unit(s) a data dictionary compatible with data collected in previous post-burn studies to maintain interoperability of multi-study datasets.  

(c) geospatial data received from the aerial spraying contractors as soon as that data has been received and accepted as final, unless preliminary data is required by study contractors as well.

(d) Zion GIS will assist with daily post processing differential correction of data if necessary due to time constraints, but contractors will be responsible for generating the digital coverages (or databases or shape files as noted above) of the study area polygons and the attribute information for the data. 

(e) Zion GIS requests that if Pathfinder Office is used to export the data from GPS to GIS, certain fields be automatically exported and will assist contractors the first time data is exported if necessary.  See table at the end of this section.  If Pathfinder Office is not the software used, then similar fields as available should be exported.
All attribute information of geospatial data is required to be consistent, spell checked, and evaluated for quality (for instance, there shall be no duplicate unique record numbers).  With the exception of taxonomic nomenclature, attribute (data values) information should be Initial Capped unless values are generated in ALL CAPS by exporting (GPS to GIS) software such as PathFinder Office.  All data and metadata will be evaluated and reviewed by Zion National Park GIS Program Manager before contracts are closed and accepted as complete. 

In coordination with the COTR (Contracting Officer’s Technical Representative), the contractors and/or subcontractors may contact the GIS Program Manager for any further clarification of standards and deliverables.  
Cooperation:

Deliverables
1. Provide GPS data for sensitive plant populations found and monitored.
2. Provide a brief annual status report on condition of sensitive species and habitat conditions.
3. Provide locations of any exotic treatments controlled on an annual basis.
4. The Principal Investigator shall 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 the NPS Research Coordinator, CPCESU, NAU, P. O. Box 5765, Flagstaff, AZ 86011-5765.
	PERSONNEL SERVICES: (Grade @ Cost/Hours X # Hours X # Fiscal Years = Cost/Item):

 Do not include contract personnel costs here (see contractor services below).
	COST / ITEM

	
	

	TOTAL PERSONNEL SERVICE COST
	

	EQUIPMENT PURCHASE, LEASE AND/OR RENT (Item @ Cost/Hour X # of Hours X #Fiscal Years = Cost/Item): Note: Purchases require written justification that demonstrates cost benefits over leasing or renting. 
	COST / ITEM

	
	

	TOTAL EQUIPMENT PURCHASE, LEASE OR RENTAL COST
	

	MATERIALS AND SUPPLIES (Item @ Cost/Each X Quantity X #Fiscal Years = Cost/Item): 
	COST / ITEM

	Equipment and Supplies $1300 per year X 3 fiscal years
	$3,900

	TOTAL MATERIALS AND SUPPLY COST
	$3,900

	TRAVEL COST (Personnel or Equipment @ Rate X Round Trips X #Fiscal Years = Cost/Item):
	COST / ITEM

	
	

	TOTAL TRAVEL COST
	

	CONTRACT COST (Labor or Equipment @ Cost/Hour X #Hours X #Fiscal Years = Cost/Item):
	COST / ITEM

	Salary for 2 Co PIs @ $900 per week  X  3 weeks X 3 fiscal years
	$16,200


	     Total Direct Costs
	21,100

	Overhead for CESU – 17.5% on all costs
	$3,518

	TOTAL CONTRACT COST
	23,618


Terms of Agreement

This project will begin September 1st, 2007.  The final report is due to the park and CP CESU in September 1, 2010.  Invoices will be paid quarterly.
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