
February 22, 2014 

 1 

Columbia River Basin Interagency 
Invasive Species Response Plan: 

Zebra Mussels and Other Dreissenid Species 
 

 
 

 
 
 
 

Columbia River Basin Team, 100th Meridian Initiative 
February 22, 2014 

 
 
 
 
 



February 22, 2014 

 2 

Columbia River Basin Interagency 
Invasive Species Response Plan: 

Zebra Mussels and Other Dreissenid Species 
 

Prepared for the 100th Meridian Initiative Columbia River Basin Team by: 
Paul Heimowitz, U. S. Fish and Wildlife Service - Pacific Region 

Stephen Phillips, Pacific States Marine Fisheries Commission 
 
 
 
 
 

This Plan was prepared with funding support from the U. S. Fish and Wildlife Service, Pacific States 
Marine Fisheries Commission, National Oceanic and Atmospheric Administration, and the 
Bonneville Power Administration. The Columbia River Basin Team of the 100th Meridian Initiative 
includes representatives from a number of federal, state, tribal, industry, and non-governmental 
organizations. Special appreciation is given to those members who directly participated in 
development and review of this Plan. Incident Solutions, LLC was instrumental in development of 
the coordination structure (Incident Command System) portions of the document. Additional 
document preparation assistance was provided by Dynamic Solutions Group LLP.  
 
For further information about this Interagency Response Plan for the Columbia River Basin, please 
contact Robyn Draheim, U. S. Fish and Wildlife Service (503-736-4722; robyn_draheim@fws.gov) 
or Stephen Phillips (503-595-3100; stephen_phillips@psmfc.org). An electronic version of this Plan 
and information about the100th Meridian Initiative Columbia Basin Team is available at  
http://www.100thmeridian.org/Columbia_RBT.asp. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.100thmeridian.org/Columbia_RBT.asp


February 22, 2014 

 3 

Table of Contents 
 INTRODUCTION .............................................................................................................................. 7 

I. HAZARD ANALYSIS ................................................................................................................................................ 7 
A. Zebra Mussels .................................................................................................................................................. 8 
B. Quagga Mussels ............................................................................................................................................... 8 
C. Golden Mussels .............................................................................................................................................. 10 
D. Environmental and Economic Implications .................................................................................................... 10 

II. SCOPE AND PURPOSE ............................................................................................................... 11 

A.  Planning Assumptions ................................................................................................................................... 11 
B. Responsibilities ............................................................................................................................................... 11 

III. CONCEPT OF OPERATIONS ....................................................................................................... 13 

A. Coordination Structure ................................................................................................................................... 15 
B. Management Structure .................................................................................................................................. 16 

IV. INTERAGENCY RESPONSE PROCEDURES ................................................................................. 17 

A.  Response Objectives ...................................................................................................................................... 17 

REFERENCES .................................................................................................................................. 23 

APPENDIX A. DREISSENID BIOLOGY 

APPENDIX B. RESPONSE CHECKLISTS/FIELD OPERATIONS 

APPENDIX C. NOTIFICATION LISTS/PROCEDURES 

APPENDIX D. CONTAINMENT, CONTROL, AND ERADICATION 

D-1. Control Options 
D-2. Response Scenarios 
D-3. Scenario-Based Eradication and Control Options 
D-4. Methods for In-Situ Evaluation of Chemical Control Effectiveness 

 
APPENDIX E. REGULATORY REQUIREMENTS 
 
APPENDIX F. CONTINGENCY PLANS 

F-1. Bonneville Hydroelectric Project Interagency Response Plan  
F-2. Dreissenid Response Strategies at Lower Columbia River Basin Hydroelectric Fish 
Facilities  

 
APPENDIX G. SAMPLE DOCUMENTS 

G-1. Model Letter of Agreement  
G-2. Sample Press Release in the Event of Discovery of Dreissenid Mussels in the 

Columbia River Basin 
G-3. Sample Declaration of Emergency 
G-4. Sample Delegation of Authority 



February 22, 2014 

 4 

 
APPENDIX H. FORMS 
 

Form Name:      Form Number 
 

ANS Initial Report Form    PSMFC 1     

Incident Action Plan Cover Sheet   PSMFC 2 

Incident Briefing     ICS-201 

Incident Objectives     ICS-202 

Organization Assignment List    ICS-203 

Division Assignment List    ICS-204 

Radio Communications Plan    ICS-205 

Phone Communication Plan    ICS-205a 

Medical Plan      ICS-206 

ICS Organization Chart    ICS-207 

Incident Status Summary    ICS-209 

Check In List      ICS-211 

General Message     ICS-213 

Resource Request Message    ICS-213RR 

Unit Log      ICS-214 

Operational Planning Worksheet   ICS-215 

Incident Meeting Schedule    ICS-230 

Resources at Risk     ICS-232 

Open Action Tracker     ICS-233 

Work Analysis      ICS-234 

Technical Specialist Report    ICS-234a 

Technical Specialist Analysis    ICS-234b 
 
 
APPENDIX I. GLOSSARY 
 
APPENDIX J. DREISSENID MUSSEL LABORATORIES 
 

 



February 22, 2014 

 5 

Signature Page 

 
 
 

As signatories, the above parties agree to implement this plan as appropriate consistent with each 
signatory’s laws, policies, and authorities in the event that zebra mussels or other dreissenid species 

are detected in Columbia River Basin waters. 



February 22, 2014 

 6 

Columbia River Basin Interagency 
Invasive Species Response Plan: 

Zebra Mussels and Other Dreissenid Species 
 

PLAN AMENDMENT RECORD 
Original document produced September 2008 

Amendment  
# 

New Amended  
Date of Plan 

Amendment Description Approval Date 

1 September 19, 2011 Updates of Figures 1 and 2, 
Modification of Rapid Response 
Objective 10, update of ESA 
provisions in Appendix E,  
update of Appendix C contacts 
 

August 25, 2011 

2 February 3, 2014 Updates to Figures 1 and 2, 
Additional background on Congarea, 
Mytilopsis, and Lymnoperna. 
Changes to Verification language, 
Addition of Waterbody definitions 

October 31, 2013 

3 November 3, 2016 Update of Appendix C.  
Notification List 

November 3, 2016 

4 January 27, 2017 Updated notification list, Updated 
figures 1 and 2, updated Appendix 
C, D, and E, and F 

January 27, 2017 

5 March 8, 2017 Added Appendix J – Dreissenid 
Mussel Laboratories 

March 8, 2017 

    

 
 
 



February 22, 2014 

 7 

Introduction 

The 100th Meridian Initiative is a cooperative effort between state, provincial, and federal agencies 
to: 1) prevent the spread of zebra mussels and other aquatic nuisance species (ANS) into the western 
United States and 2) monitor and control zebra mussels and other ANS if detected in these areas 
(USFWS 2001). Most of the Initiative’s activities are centered on monitoring and education. The 
100th Meridian Initiative has proven highly effective in enhancing early detection capacities and 
reducing the risk of introductions. However, if prevention efforts fail, agencies must be prepared to 
respond rapidly and effectively to reduce impacts. As demonstrated time and again for oil spills, 
forest fires, and other environmental emergencies, effective interagency response depends on 
effective contingency planning.  

The Columbia River Basin (CRB) Team has been established as part of the 100th Meridian Initiative 
to address the special needs of the Columbia River Basin. The CRB Team includes state, federal, 
Tribal, and university ANS managers and researchers. This dreissenid mussel Interagency Response 
Plan for the Columbia River Basin reflects strategies, models, and activities gleaned from a variety of 
other contingency plans. In particular, it draws from the Model Interagency Response Plan created in 
2003 by the Western Regional Panel (WRP) of the ANS Task Force.  

It should be noted that while this Interagency Response Plan is dreissenid-specific, the response 
framework could be applied to other invasive species that pose a threat to the region.  

I. Hazard Analysis 
The family Dreissenidae consists of three genera of mussels: Congarea, Mytilopsis and Dreissena. 
Collectively, these are known as dreissenids.  

This Plan is concerned with two members of the genus Dreissena; the zebra mussel (Dreissena 
polymorpha) and the quagga mussel (Dreissena rostriformis bugensis). Although there are 
differences in the biology of these two species, they share many similar life history traits and 
cause similar adverse impacts. Both species have European origins and were introduced to 
the United States in the 1980’s as the result of ballast water discharge. Both zebra and 
quagga mussels attach to a broad range of surfaces, including pilings, pipes, rock, cement, 
steel, rope, crayfish, other bivalves, aquatic plants, and each other, forming dense colonies. 
Zebra and quagga mussels appear to have divergent spatial distributions; zebras being 
primarily warm, eutrophic, shallow water inhabitants, and quaggas being shallow, warm 
water to deep, oligotrophic, cold-water inhabitants (MacIsaac 1994). While this Plan includes 
some references specific to zebra mussels (reflecting a larger national focus on the spread of 
this species), its objectives and tactics also apply to quagga mussels and other dreissenid 
species.  

Mytilopsis leucophaeta (Conrad’s false mussel, aka false dark mussel and also an invasive 
member of the family Dreissenidae), occasionally shows up on boats entering the Pacific 
Northwest and represents a threat to brackish waters. Conrad’s mussel also has a 
planktotrophic life-stage and may be difficult to differentiate from Dreissena species using 
visual identification techniques but, as an obligate estuarine species, it is not named as a 
species of concern with regard to the Plan and its operation.  

The golden mussel, Limnoperna fortunei (an invasive freshwater mussel in the family Mytilidae 



February 22, 2014 

 8 

that shares many characteristics with zebra mussels including planktonic larvae and byssus 
threads) is also a potential species of concern for the Plan. However, for ease of 
comprehension, this Plan will continue to refer to "zebra mussels and other dreissenids" 
with the understanding that golden mussels may be included in this designation although 
they are not, in fact, members of the family Dreissenidae.  
 

A. Zebra Mussels 
The zebra mussel is a small bivalve mollusk with two matching half shells. Its name is 
derived from the striped pattern on its shell. Since its introduction, the zebra mussel has 
spread to 24 states and two Canadian provinces. It rapidly dispersed throughout the Great 
Lakes and much of the Mississippi River due to its tremendous reproductive capability, the 
fact that larvae may establish colonies downstream of spawning locations, and the ability to 
attach itself to boats navigating from infested waters. Drake and Bossenbroek (2004) identify 
the Columbia River as being at high risk for a zebra mussel invasion. However, Whittier et 
al. (2008) classify western portions of the Pacific Northwest as being at “very low risk” or 
“low risk”, for Dreissena species invasion. Zebra mussels have been found on recreational 
water craft entering the Columbia River Basin (CRB), such as a zebra mussel-infested boat 
intercepted after traveling through Oregon en route to British Columbia in 2007. In fact, 
there were over 100 interceptions of watercraft with attached zebra mussels in western states 
during 2004-2006. In 2008, zebra mussel populations were confirmed in several water bodies 
west of the 100th Meridian; including Lake Pueblo in Colorado and San Justo Reservoir in 
California (Figure 1).  
 

B. Quagga Mussels 
The quagga mussel (Dreissena rostriformis bugensis) resembles the zebra mussel, but is rounder, 
with shells that appear asymmetrical when viewed from the front or ventral side. Until 
recently, quagga mussels in the United States were limited to the Great Lakes region. 
However, in January 2007, live quagga mussels were found living in Lake Mead. Since then, 
quagga mussels have been found in other waters of the Colorado River Basin, including Lake 
Mojave and Lake Havasu and water bodies associated with the Colorado River Aqueduct 
and Central Arizona Project (Figure 2). This new invasion represents a tremendous jump 
across the country, and presents a more imminent threat that a Dreissena species will be 
introduced into Columbia Basin waters. In fact, in February 2008 a boat was intercepted in 
Oregon with dreissenid mussels (presumably quagga mussels) en route from Lake Mead to 
British Columbia.  
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Figure 1: Distribution of zebra mussels (Dreissena polymorpha) in the United States and Canada on January 27, 2017. Source: 
U. S. Geological Survey (http://nas.er.usgs.go/queries/speciesmap.aspx?SpeciesID=5).  

Figure 2: Distribution of quagga mussels (Dreissena rostriformis bugensis) in the United States on January 27, 2017. Source: U. S. 
Geological Survey (http://nas.er.usgs.gov/queries/speciesmap.aspx?SpeciesID=95).  

http://nas.er.usgs.go/queries/speciesmap.aspx?SpeciesID=5
http://nas.er.usgs.gov/queries/speciesmap.aspx?SpeciesID=95
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C. Golden Mussels 
 

Despite its yellowy/olive coloration, the golden mussel (Limnoperna fortunei) - an epifaunal 
freshwater mussel in the family Mytilidae – closely resembles the zebra mussels. The golden 
mussel is similar in length to the zebra mussel; attaches to hard substrates with byssus 
threads; can form dense druses; has a high reproductive capacity; a planktonic larval state; 
and – due to its capacity for filter feeding -is a known invader with documented ecological 
and economic impacts. Although likely restricted to waters with minimum temperatures 
above 5°C, the golden mussel displays a higher tolerance for low calcium waters ≥3 mg-l 
than zebra or quagga mussels as well as a broad salinity tolerance (0-12 psu). Native to 
mainland China and southeastern Asia, the golden mussel has been introduced into estuaries, 
lakes and rivers in Hong Kong, Japan, Taiwan, and – more recently – South America where 
it has spread throughout Argentina, Brazil, Paraguay and Uruguay. It has not been found in 
North America. Given the current distribution of golden mussels, ballast water is the most 
likely introduction vector into the Columbia River Basin with the movement of in-water 
equipment, boats and other watercraft being the primary means of spread throughout the 
basin once introduced. Although no formal assessment of risk of the golden mussel in the 
Columbia Basin has been performed, the golden mussel has been included in this rapid 
response plan as a precaution based on its similar life-history traits to dreissenid mussels and 
its broad environmental tolerances.  
 
Additional information about dreissenids can be found in Appendix A, Biology of 
Dreissenids.  

 
D. Environmental and Economic Implications 
 

The environmental impact of zebra and quagga mussels upon lakes and rivers is profound. 
Both compete effectively with many native species and may completely replace native 
mussels, causing a collapse of the native food chain. The introduction of zebra and quagga 
mussels into the CRB, which drains 258,500 square miles in seven Western states and 
Canada, could not only threaten native species, (particularly salmon and trout), but also 
industrial, agricultural, recreational, navigation, and subsistence use of the infested waters.  

The economic costs associated with these invaders are also significant. A variety of studies 
have reported economic impacts of zebra mussels in the eastern United States, including a 
recent survey that estimates $268 million in zebra mussel-related impacts just to drinking 
water and power plant facilities from 1989 to 2004 (Connelly et. al, 2006).  

The economic impact of zebra and quagga mussels to the hydropower system on the 
Columbia and Snake Rivers is of particular concern. If introduced into the CRB, the mussels 
could affect all submerged components and conduits of this system, including fish passage 
facilities, navigation locks, raw water distribution systems for turbine cooling, fire 
suppression and irrigation, trash racks, diffuser gratings, and drains (see Appendix F).  

In 2005, the Bonneville Power Administration commissioned a study of the costs associated 
with zebra mussel control on hydro-power facilities in the Columbia River. The study found 
that the one-time cost for installing zebra mussel control systems at hydroelectric projects 
could range from the hundreds of thousands of dollars to over a million dollars per facility 
(Phillips et al. 2005). When additional study estimated maintenance costs are considered over 
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five years, the cost estimate for 13 hydroelectric projects grows to $52,704,301 (Pacific States 
Marine Fisheries Commission, unpublished data). The costs of zebra mussel control cited in 
this study will increase significantly, potentially 2-3 fold or more, when mitigation costs for 
juvenile and adult fish passage facilities, and maintenance and cleaning down time for 
systems and equipment including (but not limited to) generators, fire suppression/deluge, 
heating, ventilation, and air conditioning equipment, drain galleries, sumps, oil water 
separator and forebay/tailwater sensors are factored in.  

 
II. Scope and Purpose 

 
The purpose of the Plan is to coordinate a rapid, effective, and efficient interagency response in order 
to delineate, contain, and when feasible, eradicate zebra, quagga, and other dreissenid mussel 
populations if they are introduced in CRB waters. Recognizing that dreissenid mussels typically 
establish firmly in a watershed prior to detection, this plan assumes that a detected population has not 
dispersed widely or reproduced (i.e., eradication is still reasonable to consider) until further analysis 
reveals otherwise.  
 
A.  Planning Assumptions 
 

Prevention is the first priority for addressing the risk of zebra and quagga mussels in the 
CRB. This includes preventing contaminated watercraft from entering uncontaminated water 
bodies. This Plan is not intended to guide interception of contaminated watercraft prior to 
launching.  
 
The provisions of this Plan are intended to enhance interagency coordination beginning with 
the discovery of an infestation through containment and initial control efforts. Long-term 
monitoring and control of a permanent infestation will require a separate management plan 
developed and implemented by the individuals or organizations with authority and 
responsibility for managing the infested site(s).  
 
Finally, this Plan focuses on actions that would follow a reported dreissenid introduction. It 
does not address strategic actions needed to enhance preparedness prior to an infestation. 
Those actions are covered in the document entitled “Strategy to Enhance Columbia River Basin 
Interagency Response to Zebra Mussels and Other Dreissenid Species” (go to 
http://www.100thmeridian.org/Columbia_RBT.asp). 

 
B. Responsibilities 

The specific agencies and entities required to respond to the discovery of dreissenid species 
depends on where the infestation is discovered. However, regardless of location, 
implementation of this Plan depends upon the cooperation of a broad variety of public and 
private sector organizations, including, but not limited to the agencies that are signatories to 
this Plan, and those included in Table 1.  

 
  

http://www.100thmeridian.org/Columbia_RBT.asp
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Table 1: Agencies and Organizations with Invasive Species 
Management/Coordination Responsibilities in the CRB 

 
 

• Idaho Department of Agriculture 
• Idaho Department of Environmental Quality 
• Idaho Department of Fish and Game 

 
• Bureau of Land Management 
• NOAA Fisheries 
• U. S. Army Corps of Engineers 

• Montana Department of Fish, Wildlife, and 
Parks 

• Oregon Department of Environmental 
Quality 

• Oregon Department of Fish and Wildlife 

• U. S. Bureau of Reclamation 
• U. S. Department of Agriculture 
• U. S. Environmental Protection Agency 
• U. S. Fish and Wildlife Service 
• U. S. Forest Service 

• Oregon State Police 
• Oregon State Marine Board 
• Washington Department of Ecology 
• Washington Department of Fish and Wildlife 
• State and Local Emergency Management 

Offices 
• State aquatic/general invasive species 

committees and councils 
• Department of Fisheries and Oceans, 

Canada 
• Provinces of British Columbia and Alberta  
• Portland State University, Center for Lakes 

and Reservoirs 

• U. S. Geological Survey  
• U. S. National Park Service 
• Columbia River Intertribal Fish Commission 
• Individual Columbia River non-treaty tribes 
• 100th Meridian Initiative Columbia River 

Basin Team 
• Bonneville Power Administration 
• City and County Governments 
• Mid-Columbia River Public Utility Districts 
• Pacific States Marine Fisheries Commission 
• Port authorities 
• Western Regional Panel on Aquatic 

Nuisance Species 
• Mid-Columbia River Public Utility Districts 
• Western Regional Panel on Aquatic 

Nuisance Species 

 

The 100th Meridian Initiative’s Columbia River Basin Team is responsible for: 

• The development, review, and maintenance of this Plan. Review of the Plan shall take 
place annually.  

• Posting the current Plan on the 100th Meridian Initiative CRB Team website. 
(http://www.100thmeridian.org/Columbia_RBT.asp). 

• Facilitating training, conferences, meetings, and exercises as necessary to ensure all 
participants are aware of roles, procedures, and changes to the Plan.  

• Encouraging member organizations to maintain appropriate staffing levels for the 
organizational elements identified in this Plan.  

 

Each member organization is responsible for: 

• Participating in such meetings, conferences, and working groups necessary to develop, 
test, and maintain the Plan; 

http://www.100thmeridian.org/Columbia_RBT.asp
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• Participating in the development and review of this Plan and associated documents and 
procedures; 

• Identifying staff to participate in the organizational elements of this Plan; 

• Ensuring that relevant individuals have access to the Plan.  

• Establishing and maintaining inventories of resources that may be available in the event 
this Plan is activated; 

• Ensuring that its employees are familiar with the Plan and trained in their duties and 
responsibilities; 

• Implementing the Plan according to its internal authorities and guidelines, and the 
provisions of this plan; and for 

• Participating in evaluations of exercises and activations of the Plan.  
 

This Plan does not stand alone; it relates to a set of Interagency Response documents that in some 
cases are more general (e.g., State and local Emergency Operations Plans, ANS early 
detection/interagency response plan developed by the State of Washington, etc.) and in other cases 
are more specific (e.g., individual agency ANS response plans, the Bonneville Hydroelectric Project 
addressed in Appendix F).  

 
III. Concept of Operations 

The 100th Meridian Initiative’s Columbia River Basin Team is responsible for activating and 
implementing the management structures necessary to respond to and support efforts to 
contain and control an infestation. Because CRB member agencies do not share a standard 
organizational structure on a day-to-day basis, the Team has adopted the organizational 
structure described in this Plan as its emergency response structure. The organizational 
elements are divided into two groups: coordination (policy and communication) and incident 
management (tactical). The structure is designed to be flexible. Only those elements needed 
to respond to and support a given infestation will be activated. Note that personnel of 100th 
Meridian Initiative Columbia River Basin Team member agencies may be assigned to any or 
all of the described organizational elements, depending on their organizational role, 
expertise, and management requirements of the specific infestation.  

Activation of the organizational structure typically is made through State invasive species 
coordinators to the national US Fish and Wildlife STOP-ANS reporting system and to the 
CRB Notification Coordinator (Figure 3), which is staffed by the USFWS (Pacific Regional 
Office). The Notification Coordinator has the authority and responsibility to convene the 
rest of the MAC Coordination and Support Staff, the MAC Group Chair, and the standing 
members of the CRB MAC Group, and to ensure all organizations on the Priority 1 and 2 
notification lists (see Appendix C) have been notified.  
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Figure 3: Diagram showing dissemination of a dreissenid report from initial call into state 
agency to CRB Notification coordinator to CRB MAC Group, Priority 1 contacts and 
support staff.  
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A. Coordination Structure 
The coordination structure described in this Plan is designed to comply with the 
requirements of the National Incident Management System (NIMS). This structure focuses 
on interagency decision-making and communication, rather than on the ground tactics.  

 

Figure 4: Multiagency Coordination (MAC) structure and organizational elements.  

 

The coordination structure includes four organizational elements (see Figure 4) with the 
following general responsibilities (also see Appendix B for checklists): 

• Columbia River Basin (CRB) Multiagency Coordination (MAC) Group: 
Policy decisions, including approval of management plans, assignment of 
resources, and interagency media coordination.  

The MAC Group includes “standing” or permanent members, who are 
representatives of those CRB Team member agencies that can be expected 
always to participate in the activation of this Plan. Standing members are 
included because they have authorities and responsibilities that are not limited by 
geography within the Columbia River Basin. Standing members of the CRB 
MAC Group include the US Fish and Wildlife Service, NOAA Fisheries, the 
Columbia River Intertribal Fish Commission, and the states within the Columbia 
River Basin. The second tier of MAC Group Members includes agencies or 
organizations who may participate depending upon their responsibilities where 
the infestation is found such as U. S. Forest Service, specific tribes or local 
government.  

It is the responsibility of the standing members of the CRB MAC Group to 
identify, notify, and include representatives of other organizations who should 
join the MAC Group depending on the location of the infestation.  
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The CRB MAC Group may be supported by Legal Counsel. The CRB MAC 
Group will annually select one of its members to serve as the CRB MAC Group 
Chair.  

• Columbia River Basin (CRB) Coordination and Support Staff: This group 
provides technical, scientific, and logistical support to the CRB MAC Group, the 
Interagency Rapid Response Team (IRRT), and local affected agencies/entities, 
including positive confirmation of extent and scope of the infestation. They 
assist in identifying appropriate containment, control, and eradication efforts. 
The CRB Coordination and Support Staff is made up of subject matter experts 
activated in response to the specific needs of the reported infestation. Subject 
matter experts may be employees of any or all entities participating in this Plan, 
or from organizations outside the Columbia River Basin Team.  

• CRB Joint Information Center (JIC): As part of its external communications 
system, the CRB MAC Group may activate a Joint Information Center (JIC) to 
support its efforts to develop and implement effective interagency development 
and dissemination of information to the public and other interest groups.  

• CRB Interagency Rapid Response Team (IRRT): This team includes 
interagency personnel that may be assigned to provide on-scene technical 
support or incident management support at the request of the impacted 
jurisdiction/entity and the approval of the CRB MAC Group. They also assist in 
confirming the presence and determining the scope of the infestation, as well as 
identifying and implementing appropriate containment, control, and eradication 
efforts. Team members will be selected based on the technical and management 
needs of the specific infestation.  

B. Management Structure 
The management structure described in this Plan is designed to comply with the 
requirements of the National Incident Management System (NIMS). This structure 
focuses on tactical implementation.  

• Agency Incident Management Teams: ICS-based organizations responsible 
for the on-scene implementation of agency and CRB MAC Group management 
decisions. The Incident Management Team reports to the Agency 
Administrator(s) of the responsible entity or entities. Note: The CRB IRRT may 
be deployed as an Incident Management Team. In such assignments, the IRRT 
will operate in the place of the Agency Incident Management Team, under a 
written delegation of authority from the Agency Administrator.  
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IV. Interagency Response Procedures 
 

A.  Response Objectives 
Ten response objectives support the Plan’s goal to delineate and control zebra, quagga, and 
other dreissenid mussel populations if they are detected in CRB waters. Note that tasks 
associated with these objectives are not necessarily sequential; many may be 
implemented simultaneously.  

Table 2 below lists the ten objectives, and indicates which part of the Plan addresses the 
objective. Table 2 also indicates which element of the CRB Coordination organization is 
responsible.  

Table 2: Response objectives that support the Plan’s goal to delineate and control zebra, quagga, 
and other dreissenid mussel populations if they are detected in CRB waters. 

 

Rapid Response Objective Plan Location Responsible Coordination 
Element 

1. Make Initial Notifications  Section IV-A Pages 13-14;  
Appendix C 

State invasive species coordinators; 
877-STOP-ANS System 

2. Activate appropriate 
organizational elements of 
the CRB Interagency 
Response Plan  

Section IV-A pages 14-15 CRB Notification Coordinator; MAC 
Group Chair 

3. Verify Reported Introduction  Section IV-A, page 15 Responsible Agency/State ANS 
Coordinator  

4. Define Extent of Colonization Section IV-A page 15 
Appendix B Field Operations Page B-52 

Responsible Agency or CRB 
Coordination and Support Staff and 
IRRT/IMT 

5. Establish External 
Communications System 

Section III, page 10; Section IV,-A page 16 
Appendix B- Joint Information Center. Page B-
41 

CRB MAC Group 

6. Obtain and Organize 
Resources 

Section IV-A, page 16 
 

CRB MAC Group & CRB Coordination 
& Support Staff 

7. Prevent Further Spread Via 
Quarantine and Pathway 
Management  

Section IV-A, page 16 
Appendix B Field Operations page B-53 

Responsible Agency or CRB IRRT/IMT 

8. Initiate Available/Relevant 
Control Actions 

Section IV-A, page 16 
Appendix B Field Operations Page B-54 
Appendix D-Control Options 

Responsible Agency or CRB IRRT/IMT 

9. Institute Long-Term 
Monitoring 

Section IV-A, page 16 
Appendix B 
Field Operations Page B-56 

Responsible Agency 

10. Stand Down Incident, and 
Evaluate the Response and 
the Plan 

Section IV-A, page 17 
 

CRB MAC Group 
CRB Team/all responding elements.  
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Objective 1: Make Initial Notifications  

Purpose: Ensure that all parties that have jurisdiction in response decisions or can provide 
technical support are quickly engaged, and also rapidly inform all other interested parties.  

Lead entity: The agency that initially receives confirmation of zebra/quagga mussel 
identification, State ANS coordination contacts and US Fish and Wildlife 1-877-STOPANS 
hotline staff.  

Notification of a possible infestation of dreissenid species may come from any number of 
sources. All states within the Columbia River Basin have established reporting contact points 
for invasive species. These numbers have been widely disseminated and are supported with 
internal notification and confirmation procedures. This Plan assumes that reports of 
Dreissena will follow those established processes.  

1. The first participating agency to discover or receive a report of a potential infestation will 
notify the appropriate State Invasive Species contact point (see Appendix C). The initial 
recipient should collect as much of the following information as possible: 

• Date and time of the report.  
• Date and time of the sighting(s).  
• Name, agency and contact information for the person making the report.  
• Name, agency/entity and contact information of identifying biologist (if 

positive identification has been made).  
• Details of the location of the infestation, such as name of the affected water 

body, landmarks, highway mile, and other (GPS if possible) where the 
suspect mussels were found or introduced.  

• An estimate of the number, density, and extent of the mussel colonies found 
or introduced.  

• A digital or other photograph (with scale indicator), if possible.  
• A sample of the mussels if possible (in compliance with relevant state/federal 

regulations regarding movement of live prohibited species).  
• Other relevant conditions (access limitations, etc.) 

2. After confirming that the report appears to be credible, the State Invasive Species 
coordinators will notify the US Fish and Wildlife Service’s national 877-STOPANS 
system. The State Invasive Species coordinators will also notify all impacted local 
agencies and organizations.  

3. The US Fish and Wildlife Service 877-STOPANS staff will notify the CRB Notification 
Coordinator.  

4. The following statement can be used as a template for disseminating initial alerts (see 
text box below) while verification is in progress: 

“A preliminary report suggests that dreissenid mussels have been found in [insert name of 
water body or other location]. We are still investigating the veracity of this report, and will 
communicate updates via [insert name of listserv, website, etc.]. Until then, we encourage other 
jurisdictions to treat this location as an elevated risk. In order to expedite the local 
response, we also request that you keep this information internal and wait for us to 
release further information to interested parties. ”  
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Objective 2: Activate Appropriate Organizational Elements of the Interagency 
Response Plan  

Purpose: Activate a response management system that expedites interagency decision-making, 
promotes information sharing, ensures efficient resource management, and supports on-
scene management of the infestation.  

Lead entity: CRB Notification Coordinator and CRB MAC Group.  

Activation of the coordination structure described in this Plan begins with the notification of 
the CRB Notification Coordinator. The Coordinator will discuss the appropriate level of 
response with the MAC Group Coordinator during the Priority 1 notification. The level of 
activation is flexible, depending on the size, location, and life-cycle of the infestation, and the 
support requirements of the responsible agency.  

The CRB Notification Coordinator will notify the members of the Columbia River MAC 
Group identified in the Priority 1 table of Appendix C. The MAC Group Chair may elect to 
request a preliminary meeting of the CRB MAC Group in person or via conference call in 
advance of positive identification (see Objective 3 below), or wait until positive identification 
has been confirmed, depending on the nature and credibility of the report.  

The CRB Notification Coordinator will notify the members of the Columbia River 
Coordination and Support Staff identified in the Priority 1 table of Appendix C. The 
members will report at the time and location indicated by the Notification Coordinator.  

Following notification of Priority 1 contacts the CRB Notification Coordinator, with 
assistance from the Coordination and Support Staff, will notify Priority 2 contacts. All 
primary contacts listed in Appendix C will be responsible for further notifications internal to 
their agency/entity or jurisdiction. Additional contacts may be required depending on the 
location of the infestation and the affected jurisdictions.  

  
  

SHARING PRELIMINARY REPORTS 
 

Given the potential for regional spread, agencies handling preliminary reports of dreissenid introductions need 
to consider the importance of alerting all vulnerable jurisdictions – including those outside of the Columbia 
River Basin (e.g., other Western states). At the same time, disseminating inaccurate information rapidly and 
broadly can compromise response effectiveness. Unless unique law enforcement or other conditions warrant 
extreme caution, this plan recommends that the above initial alert message be communicated via email (and 
phone if possible) as soon as possible to all state invasive species coordinators in the West, even if positive 
identification is still pending. 
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Objective 3: Verify Reported Introduction and Determine Status of Waterbody  

  

Purpose: Confirm suspect/positive identification of the mussels as members of the family 
Dreisseindae, i.e., Dreissena polymorpha, D. rostriformis bugensis; and/or Limnoperna fortunei. 
Confirmation may include one or both of the following methods1: 

• Visual identification at the infested site by one or more qualified subject 
matter experts (Appendix C).  

• Visual and genetic2 identification of a sample sent to a qualified subject 
matter expert (and handled based on directions given by that qualified 
subject matter expert in compliance with relevant state/federal regulations 
regarding movement of live prohibited species) (Appendix J). 

Until further analysis reveals otherwise, the CRB response organization will assume that the 
reported mussels are dreissenid mussels of concern and that the detected population has not 
dispersed widely or reproduced (i.e., eradication is still reasonable to consider).  

The appropriate CRB response organization(s) will oversee the verification process, and 
using the Water Body Definitions listed below as guidance, will determine the status of the 
water body of concern. Lead entity: The agency that receives and accepts responsibility for 
handling the initial report in coordination with subject matter experts.  

 

 

                                                 
1 Mytilopsis leucophaeata, a member of the Dreissenidae family and an invasive species of concern, also has a 
planktotrophic life-stage and may be difficult to differentiate from the above named mussel species using XPLM but, as 
an obligate estuarine species it is not specifically named as a species of concern with regard to the Plan and it's operation.  
2 Minimum to verify detection: 2 independent results from the same sample, using scientifically accepted techniques. 
Participating entities may have their own requirements with regard to which visual and/or genetic techniques are 
necessary.  

Water body definitions: The definitions below are meant as guidance as to the infestation status of a water 
body. Definitions are based on the analysis of plankton samples and may differ if adult mussels are found.  
 

Status Unknown – Waters that have not been monitored.  
 
Undetected/Negative – Sampling/testing is ongoing and nothing has been detected, or nothing 
has been detected within the time frames for de-listing.  
 
Inconclusive (temporary status) – Water body has not met the minimum criteria for detection*.  
 
Suspect – Water body that has met the minimum criteria for detection.  
 
Positive – Multiple (2 or more) subsequent sampling events that meet the minimum criteria for 
detection.  
 
Infested - A water body that has an established (recruiting or reproducing) population of AIS.  
 

*Minimum to verify detection: 2 independent results from the same sample, using scientifically accepted 
identification techniques.  
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Objective 4: Define Extent of Colonization 

Purpose: Establish physical range of infestation, and identify life-cycle phase of mussels in 
order to inform policy and tactical response to the infestation.  

Lead entity: The responsible agency where the initial sighting(s) of mussels occurs in 
partnership with other CRB agencies and organizations.  

Additional procedures are described in Appendix B, Field Operations. 
 
Objective 5: Establish External Communications System 

Purpose: Activate and staff the CRB Joint Information Center to ensure consistent and 
effective communication to interested external stakeholders, including the media and public.  

Lead Entity: CRB MAC Group.  

Additional procedures are described in Appendix B - Joint Information Center. 
 
Objective 6: Obtain and Organize Resources 

Purpose: Provide sufficient resources to implement response objectives.  

Lead Entity: CRB MAC Group and Coordination and Support Staff with resource support 
from CRB agencies and organizations.  

Additional procedures are described in Appendix B. 
 

Objective 7: Prevent Further Spread via Quarantine and Pathway Management  

Purpose: Minimize all vectors that might further spread the original infestation.  

Lead Entity: Agency with jurisdiction with technical assistance from CRB agencies and 
organizations.  

Additional procedures are described in Appendix B - Field Operations. 
 
Objective 8: Initiate Available/Relevant Control Measures 

Purpose: Evaluate management options, and then proceed with either eradication efforts or 
containment/mitigation activities.  

Lead Entity: Agency with jurisdiction with technical assistance from CRB agencies and 
organizations.  

Additional procedures are described in Appendix B - Field Operations. 

Rapid Response Objective 9: Institute Long-Term Monitoring  

Purpose: Provide for data for adaptive management and long-term evaluation efforts.  

Lead Entity: Agency with jurisdiction.  

Additional procedures are described in Appendix B - Field Operations. 
 
Rapid Response Objective 10: Stand Down Incident, and Evaluate the Response and 
the Plan 
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Purpose: Close down active groups and operations, and demobilize associated personnel and 
equipment. Capture and implement lessons learned during exercises and activations of the 
Interagency Response Plan in order to enhance preparedness and response.  

Lead Entity: CRB MAC Group; 100th Meridian Initiative Columbia Basin Team.  

Additional procedures are described in Appendix B.  



February 22, 2014 

 23 

References 
 
Aldridge, C., P. Elliot, and G. Moggridge. 2006. Microencapsulated biobullets for the control of 

biofouling zebra mussels. Environ. Sci. Technol. 40(3):975–979.  
 
Athearn, J. 1999. Risk assessment for adult and juvenile fish facilities on the mainstem Lower Snake 

and Lower Columbia Rivers relative to a potential zebra mussel infestation. US Army Corps 
of Engineers, Northwest Division. Portland, Oregon.  

 
Benson, A. J., and D. Raikow. 2007. Dreissena polymorpha. USGS Nonindigenous Aquatic Species 

Database, Gainesville, FL. http://nas.er.usgs.gov/queries/FactSheet.asp?speciesID=5 
 Revision Date: 1/10/2007 
 
Caraco, N.F., J.J. Cole, P.A. Raymond, D.L. Strayer, M. L. Pace, S.E.G. Findlay, and D.T. Fischer. 

1997. Zebra mussel invasion in a large, turbid river: phytoplankton response to increased 
grazing. Ecology 78:588–602.  

 
Claudi, R., and G.L. Mackie. 1994. Practical manual for zebra mussel monitoring and control. 

Chapter 1. Biology of the Zebra Mussel. Lewis Publishers, CRC Press, Boca Raton, FL. 227 
pp.  

 
Claxton, W.T., and G.L. Mackie. 1998. Seasonal and depth variations in gametogenesis and 

spawning of Dreissena polymorpha and Dreissena bugensis in eastern Lake Erie. Can. J. Zool. 
76:2010–2019.  

 
Cohen, A.N., and A. Weinstein. 2001. Zebra mussel’s calcium threshold and implications for its 

potential distribution in North America. San Francisco Estuary Institute.  
 
Connelly, N. A., B.A. Knuth, T.L. Brown, and C.R. O’Neill. 2006. Estimating the economic impact 

of zebra mussels within their North American range, 1989–2004. Fourteenth International 
Conference on Aquatic Invasive Species. Biscayne, Florida.  

 
Culver, C.S., and A.M. Kuris. 2000. The apparent eradication of a locally established introduced 

marine pest. Biological Invasions 2(3): 245–253.  
 
Drake, J., and J. Bossenbroek. 2004. The potential distribution of zebra mussels in the United States. 

BioScience 54:931–941.  
 
Green, R.F. 1995. Strategies for application of non-oxidizing biocides. Proceedings of the Fifth 

International Zebra Mussel and Other Aquatic Nuisance Organisms Conference, Toronto, 
CA, February 1995:175–181.  

 
Kovalak, W., G. Longton, and R. Smithee. 1993. Dispersal mechanisms of the zebra mussel 

(Dreissena polymorpha), In Zebra Mussels: Biology, Impacts, and Control. Nalepa, T.F., and 
W.D. Schloesser, eds., Lewis Publishers, Boca Raton, FL, pp: 359–380.  

 

http://nas.er.usgs.gov/queries/FactSheet.asp?speciesID=5


February 22, 2014 

 24 

Kraft, C. 1995. Zebra Mussel Update #24. University of Wisconsin-Madison, Wisconsin Sea 
Grant Institute.  
 

Mackie, G.L., P. Lowery, and C. Cooper. 2000. Plasma pulse technology to control zebra mussel 
biofouling. U. S. Army Engineer Research and Development Center. Vicksburg, MS.  

 
MacIsaac, H.G. 1994. Comparative growth and survival of Dreissena polymorpha and Dreissena bugensis, 

exotic mollusks introduced to the Great Lakes. J. Great Lakes Res. 20(4):783–790.  
 
Malloy, D. 2008. Personal Communication, January 4, 2008. Division of Research & Collection. 

New York State Museum. Cambridge, New York.  
 

McMahon, R. F., T.A. Ussery, and A. C. Miller. 1993. Thermal tolerance in zebra mussels (Dreissena 
polymorpha) relative to rate of temperature increase and acclimation temperature. Proceedings 
of the Third International Zebra Mussel Conference. EPRI TR -0102077: 4-97 – 4-118, 22pp.  
 

Messer, C., and T. Veldhuizen. 2005. Zebra mussel early detection and public outreach program 
final report. Report for California Bay-Delta Authority and US Dept of the Interior, Fish 
and Wildlife Service. CBDA Project No. 99-F07, Zebra Mussel Detection and Outreach 
Program. 278pp.  
 

Minnesota Dept of Natural Resources. 2005. Feasibility study to limit the spread of zebra mussels 
from Ossawinnamakee Lake. Prepared by FISHPRO Consulting Engineers and Scientists. 
Springfield, IL.  
 

Nalepa, T.F., and D.W. Schloesser. 1993. Quagga and zebra mussels: Biology, impacts, and control. 
Lewis Publishers, Boca Raton, Fl., 2nd edition. 815pp. 

 
Neumann, D., J. Borcherding, and B. Jantz. 1993. Growth and Seasonal Reproduction of Dreissena 

polymorpha in the Rhine River and Adjacent waters. In Zebra Mussels: Biology, Impacts, and 
Control. Nalepa, T.F., and Schloesser, D.W., eds., Lewis Publishers, Boca Raton, FL, pp 95–
109.  
 

Nierzwicki-Bauer, S. Personal communication with Paul Heimowitz. January 16, 2008.  
 
Ohio Sea Grant, 1997. Zebra mussels in North America: The invasion and its implications. Fact 

Sheet 045. Columbus, Ohio.  
 

Payne, B.S. 1992. Freeze survival of aerially exposed zebra mussels. US Army Corps of Engineers 
Waterways Experiment Station Technical Note ZMR-2-09.  

 
Phillips, S., T. Darland, and M. Sytsma. 2005. Potential economic impacts of zebra mussels on the 

hydropower facilities in the Columbia River Basin. Prepared for the Bonneville Power 
Administration. Pacific States Marine Fisheries Commission, Portland, OR.  

 
Roe, S. L., and H.J. MacIsaac. 1997. Deepwater population structure and reproductive state of 

quagga mussels (Dreissena bugensis) in Lake Erie. Can. J. Fish. Aquat. Sci. 54:2428–2433.  
 



February 22, 2014 

 25 

Smythe, G., and A. Miller. 2003. Power-Pulse: A possible alternative to chemicals for zebra mussel 
control: Summary of 2000 field studies. U. S. Army Engineers Research and Development 
Center, Vicksburg, MS.  
 

Sonalysts, and Aquatic Sciences. 1991. Zebra mussel deterrence using acoustic energy. Research 
Report 90-38 Empire State Electric Energy Research Corporation.  

 
U. S. Fish and Wildlife Service. 2001. The 100th Meridian initiative: A strategic approach to prevent 

the westward spread of zebra mussels and other aquatic nuisance species. 20pp.  
 
Western Regional Panel on Aquatic Nuisance Species. 2003. Model interagency response plan for 

aquatic nuisance species. Denver, CO. 82 pp.  
 
Whittier, T., P. Ringold, A. Herlihy, and S. Pierson. 2008. A calcium-based invasion risk assessment 

for zebra and quagga mussels (Dreissena spp). Front Ecol. Environ. 6, doi:10.1890/070073.  
 
Wright, D., J. Magee, E. Setzler-Hamilton, L. Chalker-Scott, and G. Morgan. 1995. Use of high 

energy monochromatic UV light to kill dreissenid larvae. University of Maryland System, 
SUNY College at Buffalo, Triton Thalassic Technologies. 


	Columbia River Basin Interagency
	Invasive Species Response Plan:
	Zebra Mussels and Other Dreissenid Species
	Columbia River Basin Team, 100th Meridian Initiative
	Columbia River Basin Interagency
	Invasive Species Response Plan:
	Zebra Mussels and Other Dreissenid Species
	Table of Contents
	APPENDIX G. SAMPLE DOCUMENTS
	G-1. Model Letter of Agreement
	G-2. Sample Press Release in the Event of Discovery of Dreissenid Mussels in the Columbia River Basin
	G-3. Sample Declaration of Emergency
	G-4. Sample Delegation of Authority
	APPENDIX H. FORMS
	Form Name:      Form Number
	Signature Page
	As signatories, the above parties agree to implement this plan as appropriate consistent with each signatory’s laws, policies, and authorities in the event that zebra mussels or other dreissenid species are detected in Columbia River Basin waters.  Co...
	Invasive Species Response Plan:
	Zebra Mussels and Other Dreissenid Species
	PLAN AMENDMENT RECORD
	Introduction
	I. Hazard Analysis
	A. Zebra Mussels
	B. Quagga Mussels
	C. Golden Mussels
	D. Environmental and Economic Implications

	II. Scope and Purpose
	A.  Planning Assumptions

	Prevention is the first priority for addressing the risk of zebra and quagga mussels in the CRB. This includes preventing contaminated watercraft from entering uncontaminated water bodies. This Plan is not intended to guide interception of contaminate...
	B. Responsibilities

	III. Concept of Operations
	A. Coordination Structure
	B. Management Structure

	IV. Interagency Response Procedures
	A.  Response Objectives

	Objective 1: Make Initial Notifications
	Activation of the coordination structure described in this Plan begins with the notification of the CRB Notification Coordinator. The Coordinator will discuss the appropriate level of response with the MAC Group Coordinator during the Priority 1 notif...
	Objective 4: Define Extent of Colonization
	Objective 5: Establish External Communications System
	Objective 6: Obtain and Organize Resources
	Objective 8: Initiate Available/Relevant Control Measures
	Rapid Response Objective 9: Institute Long-Term Monitoring
	Rapid Response Objective 10: Stand Down Incident, and Evaluate the Response and the Plan
	References

