Aliens in Our Neighborhood:  Inventory and Map Invasive Exotic Plants at Lake Roosevelt National Recreation Area

Abstract

Federal, state, local agencies, and individuals have identified invasive exotic plants as the main land based natural resource issue within Lake Roosevelt NRA.  Exotic plants interfere with native plant species, wildlife habitats, visitor enjoyment, and can completely alter the landscape and viewshed that are significant values within the park. The long-term cumulative impacts of non-conforming land uses (grazing, mining, agriculture, and off-road vehicle use) that has occurred within the park for nearly a century has contributed to the establishment and spread of non-native (alien) plants. These aliens are invading state listed plants including Astragalus arrectus (Palouse milk-vetch) a threatened species and Antennaria parvifolia (Nuttal's pussytoes) a sensitive species.  The first systematic mapping of exotic plants began in 2003.  Approximately 10% of the park was surveyed, of which 14% contained exotic plants (University Idaho, 2003).  Accurately identifying and mapping exotic plants is the first step toward managing this issue. 

Introduction

When people think of Lake Roosevelt National Recreation Area in northeastern Washington they envision boating, swimming, fishing, and other water related activities, but the park also consists of 12,936 acres of land adjacent to the lake.  Portions of the lake also are adjacent to the Colville Confederated Tribes and Spokane Indian Reservation lands.  The parkland is adjacent to private developments, livestock grazing, and other agricultural uses that provide a number of conduits for the introduction and dispersal of invasive exotic plants.  As a result, much of the parkland is already invaded by state listed noxious weeds (invasive non-native plants).  Some of the noxious weed species of concern are Dalmation toadflax, diffuse knapweed, houndstongue, leafy spurge, rush skeletonweed, spotted knapweed, Russian knapweed, longspine sandbur, yellow starthistle, and sulphur cinquefoil.  In the summer of 2003 the University of Idaho in cooperation with the park’s natural resource management staff began the first intensive field survey of exotic plants within Lake Roosevelt NRA.  A team of four individuals worked for three weeks and surveyed 1,232 acres (10% of the parkland).  Within the areas surveyed 169 acres of 12 different invasive exotic plant species were documented with a global positioning system (GPS) and mapped into a geographic information system (GIS).  The first year of mapping data shows that of the 10% of parkland surveyed, approximately 14% is infested with invasive non-native plant species (University of Idaho, 2003).

Problem Statement

Since the early 1900’s various non-conforming land uses such as grazing, mining, and agriculture occurred within what is today Lake Roosevelt NRA.  Mining occurred until the mid- to late 1940’s and agricultural practices continued until the mid- to late 1990’s.  Authorized and trespass grazing still occurs in the park today.  Off-road driving, which occurs throughout the park, also contributes to the spread of invasive plants.  The long-term cumulative impacts (illegal roads and soil erosion, livestock trails on steep slopes into lake and tributary streams, developments within the park for mining, agriculture and grazing practices) of these uses has resulted in the park’s primary resource problem, the establishment and spread of invasive exotic plants. A scientific report documented that cattle and sheep grazing are major causes of weed invasions in the arid West.  This happens through livestock physically spreading seed, weakening native plants by grazing and trampling, preferring native forage to weed species, and disturbing the soil surface (Belsky, A.J. and J.L. Gelbard, 2000).  Eastern Washington is considered arid.  The park’s average annual precipitation ranges from 7-10 inches in the south  to 17 inches in the north.  Exotic plants are encroaching on native and special status plant populations including Palouse milk-vetch  (Astragalus arrectus) a state listed threatened species and Nuttal's pussytoes (Antennaria parvifolia) a state listed sensitive species.  Exotic plants threaten the park’s resources and visitor experience by changing the natural viewshed, encroaching on habitat required by the listed species cited above, and subsequently the fauna which rely on these plants and habitats.  Infestations within the park also contribute to spreading seeds of state and county listed noxious weeds to neighboring landowners. 

In recent years the park has received letters, site visits, and phone calls from representatives from the Lincoln and Stevens County Weed Boards. They have expressed their concern and criticism that the park is not adequately addressing the spread and existence of invasive exotic weeds.  Sue Winterowd, Stevens County Noxious Weed Control Board Coordinator states in one letter, “A private landowner’s noxious weed control efforts are seriously compromised if their federal neighbors are not also controlling their weeds.”

The park is sensitive to these concerns, and also recognizes that exotic plants are established and dispersed through various natural processes, such as wildlife movements, and wind and water borne seed introduced from adjacent lands.  Identifying and accurately mapping the location and distribution of these invasive plant species is the first step in strategic management of this major resource issue.

Objectives

1. Develop an accurate ground verified map of the location and distribution of invasive exotic weeds within Lake Roosevelt National Recreation Area in accordance with the methods outlined below.

2. Incorporate project results with the 2003 survey data that are being used to prioritize areas for control using three management classes: a) isolated weed populations and/or weed species that spread quickly, b) areas that contain both large and isolated weed patches, and c) areas with widespread infestations of weeds.

3. Use invasive plant distribution data to continue strategic planning for comprehensive management and control of exotic plants.  This effort will be coordinated with the NPS national strategic plan for invasive species monitoring and control. 
Methods
The source for much of this section is Task Agreement No. J0W8803004, 2003 with the University of Idaho and the National Park Service.
Area to be surveyed and crew
The University of Idaho mapping team will survey for invasive weed species according to county, state, and national weed laws and lists. The survey crew will focus search efforts on approximately 16 species.  Beyond this number of species, search images could be confused and species missed or misidentified.  The crew will consist of one NPS seasonal employee and four University of Idaho students.  The team will train and work together in the field.  Having an NPS employee as part of the field team will help provide local knowledge of plants, special areas of concern, communication and coordination between field crew and park management.
Year One

The park’s Project Technical Representative will provide a map of priority areas for the field crew to survey that consist of approximately 40% of the park. The first year of work will focus the survey to areas linked to plant dispersal, e.g. roads, campgrounds, boat docks, grazing allotments, trails and streams.  This will allow efficient discovery of most invasive plant species, which move along transportation routes and so biasing the sample in this manner is appropriate.  The park’s GIS specialist will coordinate with UI GIS specialist to ensure digital mapping and metadata is what park requested and useful for park management.
With support from the Columbia Cascades Exotic Plant Management Team (EPMT), park staff will begin control of invasive plants within management classes a) and b) as identified in objective #2.  Monitoring efforts of these treated areas will be coordinated with the EPMT.
Year Two

Year two will systematically survey areas whose invasive plant distribution and spread is less dependent on transportation routes.  The areas surveyed in the second year will be within the remaining 50% of the park.  Invasive plant locations from year one will help direct and prioritize the remaining area for survey.  High priority will be given to areas in close proximity to infestations and areas containing sensitive species.

A survey method is presented below, but recognize that some flexibility to modify the method will likely be required.  Every two weeks data will be analyzed to look at the relationship of distance from a transportation route and location of invasive plants in order to assess inventory efficiency.  The frequency of finding species at angles away from the transportation route will also be assessed to determine if the frequency of angle surveys should be adjusted.

Inventory Methods

The inventory will be accomplished using a ground survey crew of five people (four UI students and one NPS technician).  The survey will begin with identifying the primary points of entry and weed dispersal e.g. roads and trails, rivers and streams, campgrounds, boat launches, and other developed areas.  At non-linear sites, the entire area will be surveyed using concentric rings radiating out for 0.5 miles.  The crew will space themselves apart at the distance where the least visible species can be identified.  Along roads, trails, rivers and streams, the crew will parallel the transportation route to a distance of 0.125 miles on each side of the transportation route.  If infestations are found at the 0.125-mile distance, the outer border of the infestation will be determined by mapping its perimeter.  When the crew is parallel to the route at 0.125 miles, four angled transects (two to either side of the transportation route) at 45 degrees from a line perpendicular to the route, will be walked for 0.25 miles at an interval of every two miles or when major changes in plant community occur.  The angled transects will consist of 1 person at 45 degrees, another at 135 degrees, another at 225 degrees and another at 315 degrees where 0 degrees and 180 degrees are perpendicular to the transportation route.

Products
1. Digital maps of the priority exotic weeds at Lake Roosevelt NRA will be delivered to 

the park’s Project Technical Representative with appropriate metadata on a CD.  The 
maps will be generated in ArcView.  
2. One set of the final maps will be delivered to the NPS Semi-Arid Network Coordinator stationed at the University of Idaho and to the  Pacific Northwest Cooperative Ecosystem Study Unit Research Coordinator at University of Washington.  Three sets of the final maps will be delivered to the NPS Columbia Cascades Support Office in Seattle, Washington.

3. The products of this project will be shared with cooperating partners that manage Lake Roosevelt and have an interest in exotic plant control.  These partners include the Bureau of Reclamation, Colville Confederated Tribes, Spokane Tribe of Indians, the Bureau of Indian Affairs, Stevens, Lincoln, Ferry, Grant and Okanogan County Weed Boards, Washington State Department of Agriculture Weed Specialist, Washington State University Extension Weed Specialist, Lake Roosevelt Forum Weed Group, and the NPS Columbia Cascades Exotic Plant Management Team.

Timeline for work to be completed

  Year One Task: Target dispersal areas


Target Date

	Univ. of Idaho and Park Field Training
	Last week of May, 2004

	Conduct field surveys and GPS recording
	June and July , 2004 

	UI Incorporate data into GIS maps
	August, 2004

	UI submit GIS maps and metadata to park
	September, 2004


Year Two Task: Non-dispersal areas


Target Date

	UI and Park Field Training
	Last week of May, 2005

	Conduct field surveys and GPS recording
	June and July , 2005 

	UI Incorporate data into GIS maps
	August, 2005

	UI submit GIS maps and metadata to park
	September, 2005


Evaluation

Meeting our survey goals of 40% of the park this year and those areas determined at risk in the remaining 50% of the park will be assessed using the GIS data layers produced as part of the project.  A project summary of area surveyed and invasive plant infestations should provide the necessary information to determine if we meet our survey goal.  In addition, information on source of disturbance that is part of the survey data will be examined to see if there are relationships between type of disturbance and presence of specific invasive plant species.

The park is cooperating with University of Idaho professors, research scientists and assistants, and weed specialists that have over 20 years experience in the areas of 

1) exotic weed control, 2) remote sensing, 3) GIS, and 4) computer modeling.  Their technical expertise will provide quality control of the products produced.

Presentations on project results will be made to the Lake Roosevelt Forum Weed Group, Lake Roosevelt Water Quality Council, County Weed Control Boards, and Weed Management Area Groups in our region.  Maps generated from this project will be shared with county, state, and federal management partners.  Mapping the exotic plants present at Lake Roosevelt NRA is the first step in understanding and addressing the major resource management concerns and impacts caused by exotic and invasive plants.  Exotic plants do not respect political boundaries and the National Park Service seriously compromises a private landowner’s noxious weed control efforts by not controlling its own weeds.  In order to implement good stewardship practices the National Park Service must map the noxious weeds present at Lake Roosevelt and use this information to work with all adjacent landowners to develop a strategic control and monitoring plan for exotic plants, whether they be classified as invasive or noxious.

Future Funding

It is not anticipated that this project will need future funding.  We are confident that the scope of work identified can be completed in two years.  A related future funding request will be submitted for the development of an invasive exotic plant management plan based on the results of the exotic plant mapping effort.

Budget and Staffing

Funding Requested

	
	Program Years

	Salary and Benefits
	Year One, 2004
	Year Two, 2005

	One GS-7 Biological Technician for ten weeks, training and survey work.  
	$6,100
	$6,100

	One GS-9 GIS Specialist for one week to coordinate mapping with UI.
	$1,850
	$1,850

	Travel and Transportation
Travel to survey sites for ten weeks. GSA vehicle for park technician ($350/mo).  Boat operation for access to sites from lake (gas and oil, $307/mo).
	$1,543
	$1,543

	Supplies and Equipment
Compaq iPAQ (model 3800 or higher) and GPS unit (compact flash GPSt with WAAS enabled), including flash storage card (512 MB), sleeve with 2 flash card slots and external battery, and plastic protective case. Need 4 complete units.  Laser range finder, clinometer, & compass.
	$4,125
	No Cost

Can use same equipment for year two.

	Cooperator

Crew of 4 from UI for nine weeks, approximately $12.00/hr, plus 9% benefits.
	$18,835
	$18,835

	Other Costs

Cooperator travel and Per diem 
	$2,329.60
	$3,845.91

Higher cost in Yr. 2 for Presentation of Results

	Overhead  15% per

UI Cooperative Agreement
	$5,217.40
	$4,826.09

	Total Project
	$40,000
	$37,000


In-Kind Services Provided by the Park

This will include a GS-11 Natural Resource Specialist that will coordinate the overall project and serve as the park’s Project Technical Representative which will total approximately $5,419.  The park’s Chief of Maintenance (Integrated Pest Management Coordinator) will provide consultation and coordination services as needed which will total approximately $6,000.  Total in park services will cost nearly $12,000.

In-Kind Services Provided by University of Idaho

Technical assistance will be provided by UI professors and researchers.

Timothy S. Prather, UI Professor, Extension Weed Specialist, and Principle Investigator on Task

Agreement

Larry Lass, UI Research Scientist and GIS/Remote Sensing Specialist

Other Consultation and Coordination
Todd Neel, Leader for the NPS Columbia Cascades Exotic Plant Management Team.

Lisa Garrett, NPS Northern Semi-Arid Network Coordinator, stationed at UI.

Brad Welch, NPS Exotic Weed Coordinator for Inventory and Monitoring Program.
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Terminology

The terms weeds, noxious, invasive, and exotic species or plants are used throughout this proposal. It is important to note that the term “noxious weed” is a legal term.  The Washington State Noxious Weed List is a regulatory list, and control is required by law.  All exotic plants are not necessarily noxious or toxic, and some exotic species are more invasive than others.  Washington State identifies noxious weeds as “invasive non-native plants that are aggressive, competitive, highly destructive or difficult to control.”  The state of Washington and counties within the state use the term “Noxious Weeds.” The National Park Service uses both the terms “Invasive Species” and “Exotic Plants.”

Additional Criteria

1. Significance of Resource at Risk

Park management and cooperating federal, state, and local agencies and individuals have identified invasive exotic plants as the number one land based natural resource issue. Exotic plant species are pervasive in the park. These exotic plants interfere with natural processes, native species, natural habitats, visitor enjoyment, and can completely alter the landscape and viewshed that are significant values within Lake Roosevelt NRA.

The NPS Pacific West Region identifies six great challenges facing natural ecosystems.  At the top of the list is: “Invasive exotic species: plants … aquatic and terrestrial, that threaten to overwhelm native communities” (NPS Web site).  Working with the NPS Columbia Cascades Exotic Plant Management Team, the application of mapping results will be transferable to other parks in the Northern Cascade Region and Northern Semi-Arid Network, as well as local, state, and federal partners.

2. Severity/Urgency of Resource Threat

The long-term cumulative impacts of non-conforming land uses has resulted in the park’s main resource problem, the establishment and spread of invasive exotic plants.  These invasive plants are encroaching on native and special status plant populations including (Palouse milk-vetch) Astragalus arrectus a state listed threatened species and (Nuttal's pussytoes) Antennaria parvifolia a state listed sensitive species.  Exotic plants function as seed sources of dispersal to state and county lands. 

In recent years the park has received letters, site visits, and phone calls from Lincoln and Stevens Counties expressing their concern and belief that the park is not adequately addressing the exotic weed problem.   Identifying and accurately mapping the location and distribution of these invasive plant species is the first step in strategic management of this major resource issue.  Delaying this project will result in continued resource degradation, not meeting park goals to control exotic vegetation and protect sensitive plant species, and reduce the park’s ability to do its best to comply with state and federal weed control laws. 

3. Prospects for Problem Resolution

The first intensive systematic mapping of exotic plants began in 2003.  The data shows that of the 10% of parklands surveyed, approximately 14% are infested with invasive exotic plant species (University of Idaho, 2003).  Working with support from the Columbia Cascades Exotic Plant Management Team EPMT and other cooperators, the park’s natural resource management and maintenance staff can immediately begin to use survey and mapping results to control invasive plants within management classes  a) isolated weed populations and/or weed species that spread quickly, and b) areas that contain both large and isolated weed patches.  The areas treated in 2003 using EPMT support dollars and those to be treated as a result of this mapping project will be entered into the EPMT application and monitoring database system.
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