
Risk Assessment: Risk Assessment: 
Criteria for CategorizingCriteria for Categorizing

Invasive NonInvasive Non--Native Plants Native Plants 
That Threaten WildlandsThat Threaten Wildlands

California Exotic Pest Plant CouncilCalifornia Exotic Pest Plant Council
Southwest Vegetation Management AssociationSouthwest Vegetation Management Association

University of Nevada Cooperative ExtensionUniversity of Nevada Cooperative Extension





What’s the Program?What’s the Program?

PreamblePreamble
–– Brief Description of ProjectBrief Description of Project
–– PlayersPlayers
–– Definitions of TermsDefinitions of Terms

PerspectivePerspective
ProcessProcess
Protocols and Other ProductsProtocols and Other Products



Brief Description  of ProjectBrief Description  of Project
DocumentDocument -- Paper copy and webPaper copy and web--based based 
CriteriaCriteria --
–– transparent, evaluative, decisiontransparent, evaluative, decision--making processmaking process
–– “cookbook” for ranking invasive non“cookbook” for ranking invasive non--native plant species native plant species 

through assessments of individual species for:through assessments of individual species for:
ecological impactsecological impacts
attributes of invasivenessattributes of invasiveness
ecosystems invaded ecosystems invaded 

PurposePurpose -- primarily to develop or revise lists of primarily to develop or revise lists of 
nonnon--native plant species invasive in native plant species invasive in wildlandswildlands



Preamble: PLAYERS  IPreamble: PLAYERS  I

OrganizationsOrganizations
•• CalEPPCCalEPPC

•• Southwest Vegetation Management Southwest Vegetation Management 
Association Association 

•• UnivUniv. of Nevada Cooperative . of Nevada Cooperative 
ExtensionExtension



PLAYERS IIPLAYERS II

Authors of CriteriaAuthors of Criteria
Joe Joe DiTomasoDiTomaso, Alison Stanton, John Randall, , Alison Stanton, John Randall, 
John Hall, CarlaJohn Hall, Carla BossardBossard, Cynthia, Cynthia RoyeRoye, Maria Ryan, , Maria Ryan, 
Doug Johnson, AnnDoug Johnson, Ann HowaldHowald, Jake, Jake SiggSigg, Matt Brooks, , Matt Brooks, 
Peter WarnerPeter Warner

Contributors and ReviewersContributors and Reviewers
Carl Bell, JohnCarl Bell, John BrockBrock, Scott, Scott SteinmausSteinmaus, Larry Morse, Nancy , Larry Morse, Nancy 
Benton, RonBenton, Ron HeibertHeibert, Todd, Todd KeelerKeeler--Wolf, Kathryn Thomas, Bob Wolf, Kathryn Thomas, Bob 
Bob AdamsBob Adams



PLAYERS IIIPLAYERS III
Individual ReportersIndividual Reporters

Maria Alvarez, Peter Maria Alvarez, Peter BayeBaye, Brad , Brad BurkhartBurkhart, Peter , Peter 
Connors, Kim Cooper, John Copeland, Tom Connors, Kim Cooper, John Copeland, Tom EcholsEchols, , 
EcholsEchols, Barbara , Barbara ErrtterErrtter, Karen , Karen GaffneyGaffney, Clare , Clare GolecGolec, , 
GolecGolec, Tim , Tim HylandHyland, Mike Kelly, Bill , Mike Kelly, Bill NeillNeill, Ingrid , Ingrid 
Parker, Parker, ArnieArnie Peterson, Andrea Peterson, Andrea PickartPickart, Jane Rodgers, , Jane Rodgers, 
Rodgers, Peter Rodgers, Peter SarafianSarafian, Teresa , Teresa SholarsSholars, Kerry , Kerry 
Eastman Eastman StendellStendell, Georgia , Georgia StigallStigall, and many others…., and many others….
others….others….



Preamble: Definitions IPreamble: Definitions I
Keep the context of Keep the context of invasiveinvasive nonnon--native native 
speciesspecies and and wildlandwildland communities and communities and 
ecosystems in mind …ecosystems in mind …

–– risk assessmentrisk assessment -- a process through which to a process through which to 
assess the costs or liabilities of an event or assess the costs or liabilities of an event or 
occurrence according to standard criteria occurrence according to standard criteria 

–– criteriacriteria -- questions that facilitate the evaluation questions that facilitate the evaluation 
of available factual information as objectively as of available factual information as objectively as 
possible possible 



Definitions IIDefinitions II

So, what’s the So, what’s the contextcontext again?again?
–– nonnon--nativenative -- describing a species or ecotype that describing a species or ecotype that 

has not evolved in a given ecosystemhas not evolved in a given ecosystem
–– invasiveinvasive -- characteristic of a species or characteristic of a species or 

population that is established, selfpopulation that is established, self--sustaining, sustaining, 
and expanding beyond its native (evolutionarily and expanding beyond its native (evolutionarily 
historical) rangehistorical) range

–– wildlandwildland -- any public or private area, including any public or private area, including 
land and water, that supports native ecosystemsland and water, that supports native ecosystems



Definitions IIIDefinitions III

And where does risk assessment And where does risk assessment 
lead?lead?
–– RankingRanking -- a listing based on a standard a listing based on a standard 

assessment or scoring system that communicates assessment or scoring system that communicates 
a relative level of riska relative level of risk

–– CategorizingCategorizing -- a ranking system that groups its a ranking system that groups its 
elements (i.e., invasive plant species) according elements (i.e., invasive plant species) according 
to scoring ranges, geographical or regional to scoring ranges, geographical or regional 
distribution, or other defined criteriadistribution, or other defined criteria



What’s the Program?What’s the Program?
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Perspective: Perspective: 
The The CalEPPC CalEPPC “Weed List”“Weed List”

History IHistory I
–– Inspiration: Ann Inspiration: Ann Howald Howald (ca. 1993)(ca. 1993)
–– Board embraces “weed list” idea (ca. 1994) with Board embraces “weed list” idea (ca. 1994) with 

notable support from notable support from Nelroy Nelroy JacksonJackson
–– Original List Committee: Ann Original List Committee: Ann HowaldHowald (DFG), John (DFG), John 

Randall (TNC), Jake Randall (TNC), Jake Sigg Sigg (CNPS)(CNPS)
–– Committee compiled information from agencies, Committee compiled information from agencies, 

land managers, researchers, et al., on ecological land managers, researchers, et al., on ecological 
weedsweeds



Perspective: Perspective: 
TheThe CalEPPCCalEPPC “Weed List”“Weed List”

History IIHistory II
–– Ranked list of weeds reviewed by contributors Ranked list of weeds reviewed by contributors 

and other expertsand other experts
–– First published in 1996First published in 1996
–– Committee expanded in 1998: Committee expanded in 1998: Ellie Ellie Wagner Wagner 

((CalTransCalTrans), Peter Warner (invasive East Coaster)), Peter Warner (invasive East Coaster)
–– First revision published in 1999First revision published in 1999



Perspective: Perspective: 
TheThe CalEPPCCalEPPC “Weed List”“Weed List”

History IIIHistory III
Intentions, Considerations, and a LessonIntentions, Considerations, and a Lesson

provide provide CalEPPCCalEPPC publicity publicity -- success!success!
fulfillfulfill CalEPPCCalEPPC mission to educate about invasive plant mission to educate about invasive plant 
species species -- success again!!success again!!
wildlandwildland weeds only weeds only -- not agricultural pest plantsnot agricultural pest plants
sublistssublists: differences in extent of impacts, species : differences in extent of impacts, species 
distributions, ecosystems affecteddistributions, ecosystems affected
provided for review, comment, and contributionsprovided for review, comment, and contributions
Lesson: “Need More Information” characteristic of Lesson: “Need More Information” characteristic of 
many speciesmany species



Perspective: Impetus for Perspective: Impetus for 
CriteriaCriteria--based Ranking Protocolsbased Ranking Protocols

““Weed List” has become quasiWeed List” has become quasi--regulatoryregulatory
–– management plans, CC&management plans, CC&RsRs, environmental , environmental 

compliance documents, etc.compliance documents, etc.
–– questions about decisionquestions about decision--making process for making process for 

listing and categorizing nonlisting and categorizing non--native plantsnative plants
–– CalEPPCCalEPPC Board recognized need for supporting Board recognized need for supporting 

documentation on weed impacts, biology, documentation on weed impacts, biology, 
management, and other issuesmanagement, and other issues

CalEPPC CalEPPC Board: Board: more than its share of masochists more than its share of masochists 
with too much time on their handswith too much time on their hands



What’s the Program?What’s the Program?

PreamblePreamble
PerspectivePerspective
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Weed Rating SystemsWeed Rating Systems
ReviewReview of existing evaluative & ranking of existing evaluative & ranking 
schemes as potential schemes as potential templatestemplates or or modelsmodels
–– NPSNPS ((HiebertHiebert && StubbendieckStubbendieck 1993)1993)
–– TNC (Randall, Morse, Benton, Davis 2002)TNC (Randall, Morse, Benton, Davis 2002)
–– UnivUniv. of Florida Extension (Fox et al. 2000). of Florida Extension (Fox et al. 2000)

AdoptionAdoption of TNC Criteria as modelof TNC Criteria as model
–– emphasis on impacts, invasive characteristicsemphasis on impacts, invasive characteristics
–– scoring regime compatible withscoring regime compatible with CalEPPCCalEPPC ListList
–– similar goals and applications for criteriasimilar goals and applications for criteria



Goals of This Goals of This 
CriteriaCriteria--based Systembased System

ProductionProduction of objective, scientifically of objective, scientifically 
defensible, transparent criteriadefensible, transparent criteria--based based 
protocols for evaluation of weed impacts and protocols for evaluation of weed impacts and 
subsequent categorical rankingsubsequent categorical ranking
EducationEducation about ranking & invasive speciesabout ranking & invasive species
CompilationCompilation of available reference & of available reference & 
management informationmanagement information
FacilitationFacilitation of contributions of data & of contributions of data & 
documentation for weed list revisionsdocumentation for weed list revisions



Supporting InformationSupporting Information
Instructions, Definitions, & DescriptionsInstructions, Definitions, & Descriptions
–– clear instructions for useclear instructions for use
–– instructions & forms for scoring & rankinginstructions & forms for scoring & ranking
–– terms used in documentterms used in document
–– descriptions of ranking categories and ….descriptions of ranking categories and ….
–– ecological community typesecological community types

ReferencesReferences
–– published research & journal articlespublished research & journal articles
–– data & reports, anecdotesdata & reports, anecdotes



Intended Uses for the CriteriaIntended Uses for the Criteria
To generateTo generate lists of lists of establishedestablished invasive noninvasive non--
native plant species native plant species -- state, regional, etc. state, regional, etc. 
To provide relativeTo provide relative ranking ranking →→ categoriescategories
ToTo inform and educateinform and educate land managers, land managers, 
legislators, nursery growers, consultants, legislators, nursery growers, consultants, 
Weed Management Area groups, et al. about Weed Management Area groups, et al. about 
the evaluation & ranking processthe evaluation & ranking process
To identifyTo identify research needs and                research needs and                
data gapsdata gaps



Other ConsiderationsOther Considerations
Caveats, Exceptions, Excuses...Caveats, Exceptions, Excuses...
–– will not evaluate economic impactswill not evaluate economic impacts
–– will not consider management challenges, costswill not consider management challenges, costs
–– lists will not include predominantly agricultural weedslists will not include predominantly agricultural weeds

General Denial & CYA Disclaimers:                               General Denial & CYA Disclaimers:                               
The criteria and weed lists...The criteria and weed lists...
–– are not intended for legal or regulatory useare not intended for legal or regulatory use
–– are not intended as a preare not intended as a pre--screening tools to exclude screening tools to exclude 

species not yet introduced to a given state or regionspecies not yet introduced to a given state or region
–– will be regularly rewill be regularly re--evaluated and revisedevaluated and revised



What’s the Program?What’s the Program?
PreamblePreamble
PerspectivePerspective
ProcessProcess
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–– Criteria ProtocolsCriteria Protocols

General Information General Information 
Sections, Questions, and SubSections, Questions, and Sub--Rank ScoringRank Scoring
Composite Scoring and RankingComposite Scoring and Ranking

–– Objectives: Products & ResultsObjectives: Products & Results



Criteria Protocols Criteria Protocols -- General InformationGeneral Information

Scoring sheets provided for responses, Scoring sheets provided for responses, subrankingsubranking, ranking, ranking
In each of 3 sections, responses to questions are referenced In each of 3 sections, responses to questions are referenced 
in a scoring matrix in a scoring matrix oror awarded points to determine the awarded points to determine the 
species’ species’ subrank subrank for that sectionfor that section
Each response can be supplemented with comments, Each response can be supplemented with comments, 
reference citations, supportive evidence, or datareference citations, supportive evidence, or data
The three The three subranks subranks will determine the composite (overall) will determine the composite (overall) 
rank (= List category) according to a category matrixrank (= List category) according to a category matrix
Resulting lists of invasive species will be organized Resulting lists of invasive species will be organized 
categorically by composite rankscategorically by composite ranks
Lists will provide Lists will provide subrank subrank (section) scores(section) scores



Criteria Protocol SectionsCriteria Protocol Sections

I. I. Impact on Native Species, Communities, Impact on Native Species, Communities, 
and Ecosystem Processesand Ecosystem Processes

II. II. Invasive PotentialInvasive Potential: : Potential to establish, spread, Potential to establish, spread, 
and increase in abundance in and increase in abundance in wildlandswildlands

III.  III.  Ecological Amplitude and DistributionEcological Amplitude and Distribution: : 
Number and Percentages of Different Ecological Types Number and Percentages of Different Ecological Types 
InvadedInvaded

IV.   IV.   Overall Ranking ProcedureOverall Ranking Procedure
V.V. Ranking of DocumentationRanking of Documentation



I. Impact on Native Species, I. Impact on Native Species, 
Communities, and Ecosystem ProcessesCommunities, and Ecosystem Processes

1)1) Questions: (hierarchical arrangement)Questions: (hierarchical arrangement)
1)1) AbioticAbiotic system processessystem processes
2)2) Biotic community composition and interactionsBiotic community composition and interactions
3)3) Vegetation structureVegetation structure
4)4) Genetic integrity Genetic integrity 

2)2) Subrank Subrank scoring: based on combination of  scoring: based on combination of  
4 responses and positions in matrix (table)4 responses and positions in matrix (table)



II. Invasive PotentialII. Invasive Potential
1)1) Questions:Questions:

1)1) Role of disturbance in establishmentRole of disturbance in establishment
2)2) Rate of spread in the absence of managementRate of spread in the absence of management
3)3) Recent trend of change in total rangeRecent trend of change in total range
4)4) Innate reproductive potentialInnate reproductive potential
5)5) Potential for humanPotential for human--caused dispersalcaused dispersal
6)6) Potential for natural longPotential for natural long--distance dispersaldistance dispersal
7)7) Other regions invadedOther regions invaded

2)2) SubrankSubrank scoring: scoring: based on response scores (A=3, B=2, based on response scores (A=3, B=2, 
C=1, D=0) to a minimum of 5 questions; total score C=1, D=0) to a minimum of 5 questions; total score 
determines determines subranksubrank



III. Ecological Amplitude and DistributionIII. Ecological Amplitude and Distribution

1)1) Major and minor “ecological types” (aquatic, Major and minor “ecological types” (aquatic, 
terrestrial) provided in a table (by state)terrestrial) provided in a table (by state)

2)2) Questions: Questions: 
1)1) number of types invadednumber of types invaded
2)2) proportions of each invaded proportions of each invaded 

3)3) SubrankSubrank scoring: based on combination of  scoring: based on combination of  
2 responses and positions in matrix (table)2 responses and positions in matrix (table)



Section IV. Overall Ranking ProcedureSection IV. Overall Ranking Procedure

MODERATEABC

LOWC-DAC

LOWA-DC-DB

LOWB-DBC

MODERATEA-BAC

RED ALERTC-DA-BB

MODERATEA-BA-BB

MODERATEA-DC-DA

RED ALERTC-DA-BA
SEVEREA-BA-BA

List CategoryEcological 
Amplitude

Invasive 
Potential

Impacts

[Ranking is Determined Chiefly by [Ranking is Determined Chiefly by IMPACTSIMPACTS]]



Section V.Section V. Ranking of DocumentationRanking of Documentation

A. HighA. High Published, peerPublished, peer--reviewed scientific reviewed scientific 
research, data, reviewsresearch, data, reviews

B. ModerateB. Moderate NonNon--peer reviewed book peer reviewed book 
chapters, chapters, proceedings, newslettersproceedings, newsletters

C. LowC. Low Unpublished observations, confirmed Unpublished observations, confirmed 
by qualified biologistsby qualified biologists

D. PoorD. Poor Unconfirmed anecdotal observationsUnconfirmed anecdotal observations
E. UnknownE. Unknown Documentation lackingDocumentation lacking



Proposed Proposed CalEPPC CalEPPC SubSub--Lists for Lists for 
“Invasive Non“Invasive Non--Native Plants List”Native Plants List”

List AList A Severely invasiveSeverely invasive
List BList B Moderately invasive Moderately invasive 
List CList C Less invasiveLess invasive
RedRed Alert!     Alert!     Severe to moderate impacts or Severe to moderate impacts or 

invasiveness, invasiveness, andand limited limited 
ecological amplitudeecological amplitude

Evaluated Evaluated -- Not ListedNot Listed
Generally insignificant impacts, Generally insignificant impacts, 
other attributes notwithstandingother attributes notwithstanding



Objectives: Products & ResultsObjectives: Products & Results
Published and internet available:Published and internet available:
–– Criteria Protocols and Scoring FormCriteria Protocols and Scoring Form
–– Revised “Invasive NonRevised “Invasive Non--Native Plants” ListNative Plants” List
–– Invasive plant reporting and nomination formInvasive plant reporting and nomination form

Database of References & InformationDatabase of References & Information
CalEPPCCalEPPC News News -- articles, reportsarticles, reports
Management DatabaseManagement Database
Regional Invasive Plants ListsRegional Invasive Plants Lists



Summary: The Listing ProcessSummary: The Listing Process

Prioritization for review of existing “Weed Prioritization for review of existing “Weed 
List” species and new nominationsList” species and new nominations
Compilation of documentation on species: Compilation of documentation on species: 
research articles, reports, dataresearch articles, reports, data
Committee review of available dataCommittee review of available data
Application of Criteria to each speciesApplication of Criteria to each species
Revised statewide “Weed List” compilationRevised statewide “Weed List” compilation



AcknowledgementsAcknowledgements
The The Criteria for Categorizing Invasive NonCriteria for Categorizing Invasive Non--Native Plants Native Plants 
That Threaten That Threaten WildlandsWildlands are adapted from are adapted from Criteria for Criteria for 
Categorizing Alien Plant Species That Threaten Native Categorizing Alien Plant Species That Threaten Native 
BiodiversityBiodiversity, by , by John M. RandallJohn M. Randall, , Larry E. MorseLarry E. Morse, , Nancy Nancy 
BentonBenton, and , and Ron Ron HeibertHeibert of of The Nature ConservancyThe Nature Conservancy,,
NatureServeNatureServe, and the , and the National Park ServiceNational Park Service, in , in 
cooperation with the Plant Conservation Initiative’s Alien cooperation with the Plant Conservation Initiative’s Alien 
Plant Working Group. We gratefully acknowledge the Plant Working Group. We gratefully acknowledge the 
authors and the organizations.authors and the organizations.

We also thank the We also thank the Center for Invasive Plant ManagementCenter for Invasive Plant Management
for funding support.for funding support.



Acknowledgements: RepriseAcknowledgements: Reprise
Individual ReportersIndividual Reporters

Maria Alvarez, PeterMaria Alvarez, Peter BayeBaye, Brad, Brad BurkhartBurkhart, Peter , Peter 
Connors, Kim Cooper, John Copeland, TomConnors, Kim Cooper, John Copeland, Tom EcholsEchols, , 
EcholsEchols, Barbara, Barbara ErrtterErrtter, Karen, Karen GaffneyGaffney, Clare, Clare GolecGolec, , 
GolecGolec, Tim, Tim HylandHyland, Mike Kelly, Bill, Mike Kelly, Bill NeillNeill, Ingrid , Ingrid 
Parker,Parker, ArnieArnie Peterson, AndreaPeterson, Andrea PickartPickart, Jane Rodgers, , Jane Rodgers, 
Rodgers, PeterRodgers, Peter SarafianSarafian, Teresa, Teresa SholarsSholars, Kerry , Kerry 
EastmanEastman StendellStendell, Georgia, Georgia StigallStigall, and many other , and many other 
other other WeedWeed--Roots Managers, volunteers, Roots Managers, volunteers, 
Researchers, concerned citizensResearchers, concerned citizens ….….












