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Executive Summary

Wisconsin Department of Natural Resource will work with partner agencies (University of Wisconsin-Extension, University of Wisconsin-Oshkosh and Wisconsin Sea Grant), local communities, County Land Conservation Departments, US Forest Service, non-profit organizations and citizen volunteers to enhance the existing network of watercraft inspectors and Aquatic Invasive Species (AIS) monitors within the Lake Michigan and Superior basins. These partnerships will expand our existing volunteer networks (Citizen Lake Monitoring Network (CLMN), Clean Boats, Clean Waters (CBCW), Purple Loosestrife Monitoring and Biocontrol and Project Riverine Early Detection (RED)) and rely on a “culture of containment” to prevent the spread of aquatic invasive species from the Great Lakes to inland waters and from highly utilized inland lakes to other inland lakes.
The project will also place increased emphasis on early detection monitoring of Great Lakes harbors, tributaries and associated riparian areas and wetlands. This will allow for the collection of baseline species absence data, rapid elimination of new introductions and minimize ecosystem harm. Through prevention, education and monitoring we will create a barrier to species movement out of, into and between Great Lakes harbors and basin waterbodies.
A. Project Organization

This Quality Assurance Project Plan is written with monitoring section of the Wisconsin Partnerships for Aquatic Invasive Species Prevention Great Lakes Restoration Initiative (GLRI) Project in mind. However, the quality assurance plan will be relevant to the ongoing Wisconsin Lakes Partnership aquatic invasive species monitoring program which is already underway and will continue beyond the terms of the GLRI grant. To this end the roles of key individuals are described in somewhat generic terms below with the expectation that roles could change with the evolution of this AIS monitoring program. 
Key individuals Within Citizen Lake Monitoring Network
Citizen Volunteers throughout Wisconsin –Aquatic invasive species monitoring and collection. Assist with data entry. Volunteers often initiate the AIS identification process based upon their finds. Trained volunteers sometimes assist with trainings for new volunteers.

Statewide CLMN Educator – Responsible for Train the Trainer program. The Educator trains a statewide team of trainers who recruit and instruct aquatic invasive species volunteers. Provides program oversight and advice. Coordinates with Lakes Monitoring Technical Team – AIS Subteam to ensure that new AIS monitoring protocols are feasible, safe for volunteer participation and mesh with current DNR monitoring and reporting protocols. In most cases the volunteer and DNR protocols are the same. Edits and creates monitoring procedure manuals. Work with WDNR and UW – Extension staff to assess and report progress of CLMN program. Promote CLMN to DNR staff, potential new volunteers, lake associations and government agencies via outreach activities. Laura Herman – UW-Extension Lakes
CLMN outreach coordinator (1/2 time) – Orders and constructs equipment used in CLMN, assists with Quality Assurance program. Promotes CLMN to DNR staff, potential new volunteers and lake associations via outreach efforts. Edits and creates manuals. Work closely with citizen monitors to understand their monitoring goals, assess their skills and commitment levels, determine equipment needs, track progress, and provide appropriate level of support. Sandy Wickman – UW-Extension Lakes
Project Riverine Early Detection (RED) Educator - Responsible for Train the Trainer program. The Educator trains trainers who recruit and instruct aquatic invasive species volunteers. Provides program oversight and advice. Coordinates with Lakes Monitoring Technical Team – AIS Subteam to ensure that new AIS monitoring protocols for rivers and streams are feasible, safe for volunteer participation and mesh with current DNR monitoring and reporting protocols. Edits and creates monitoring procedure manuals. Work with WDNR and River Alliance to assess and report progress of Project RED program. Promote Project RED to DNR staff, potential new volunteers, watershed associations and government agencies via outreach activities. Laura McFarland – River Alliance of Wisconsin
Purple Loosestrife Biocontrol Project Coordinator - Trains volunteers to raise and release Galerucella beetles and to monitor purple loosestrife infestations. Provides program oversight and advice. Coordinates with Lakes Monitoring Technical Team – AIS Subteam to ensure that new AIS monitoring protocols for wetland species are feasible and safe for volunteer participation. Works with WDNR and UW-Extension to assess and report progress of Purple Loosestrife Biocontrol program. Promotes Purple Loosestrife Biocontrol to DNR staff, potential new volunteers, lakes and watershed associations and government agencies via outreach activities. Brock Woods – UW-Extension
Statewide Limnologist – Provides technical program oversight. Oversees protocol development within CLMN and WDNR and oversees water quality training sessions for coordinators. Works to keep the program aligned with goals laid out in Wisconsin DNR’s Water Resources Monitoring Strategy. Helps with overall program development and long-term planning. Tim Asplund – Wisconsin DNR
Statewide Aquatic Invasive Species Coordinator –Coordinates project reporting to United States Environmental Protection Agency, other federal agencies and Statewide AIS partners. Works to keep the program aligned with goals laid out in Wisconsin DNR’s Comprehensive Aquatic Nuisance Species Management Plan. Helps with overall program development and long-term planning. Bob Wakeman – Wisconsin DNR
Statewide Aquatic Invasive Species Monitoring Coordinator – Provides technical program oversight and oversees Quality Assurance program. Oversees protocol development within CLMN and WDNR and oversees AIS training sessions for DNR staff. Coordinates with Lakes Monitoring Technical Team – AIS Subteam to ensure the technical feasibility of new AIS monitoring procedures. Coordinator performs quality control checks to make sure verification and vouchering procedures are followed or corrected as needed. Assists volunteers with data entry. Coordinator produces aquatic invasive species monitoring data forms and annual reports to the Wisconsin AIS Partnership, DNR, EPA and USFWS. Scott Van Egeren - Wisconsin DNR
Regional WDNR AIS Coordinators – Ensure that region has trained DNR or contracted AIS staff and appropriate sampling equipment and ethanol for specimen preservation. Follow up on new AIS Incident Reports; guarantee that verification and vouchering procedures are followed and data is entered into the DNR SWIMS database. Communicate new AIS findings to local and regional interest groups and media.
Heidi Bunk - Wisconsin DNR-Waukesha, Jim Hansen - Wisconsin DNR-Park Falls, Susan Graham - Wisconsin DNR-Fitchburg, Brenda Nordin - Wisconsin DNR-Green Bay, Ken Schreiber - Wisconsin DNR-Eau Claire
Regional AIS Monitoring Specialists throughout the Wisconsin Great Lakes basin – Three regional DNR AIS specialists are located throughout the basin and are responsible for volunteer recruitment as well as training and supervising volunteers in field work. Coordinators ensure that field forms are properly filled out and train volunteers to make sure that voucher specimens are sent to experts as needed. Coordinators perform quality control checks to make sure procedures are followed or corrected as needed. Coordinators manage and oversee the day-to-day program activities and are responsible for database management, equipment procurement, distribution of lake summary reports and water quality data interpretation and quality assurance protocols. Maureen Ferry - Wisconsin DNR-Superior, Brenda Nordin–Wisconsin DNR-Green Bay, Brooke Robinson-Yanke – Wiscosnin DNR-Sturtevant 
Data Management Coordinator – Maintains the data systems for the program (the Surface Water Integrated Monitoring System (SWIMS)) and produces AIS annual summary reports. The Data Management Coordinator produces aquatic invasive species monitoring data forms and maintains the CLMN web site. Assists volunteers with data entry. Jennifer Filbert - Wisconsin DNR
Lab Safety Coordinator –Leads hazardous materials shipping training sessions and is responsible for certification of field coordinators. Maintains a database of those who have been certified to ship hazardous materials and those who need to be recertified. Works as a point of contact between WDNR and the Wisconsin State Lab of Hygiene (SLOH) for routine chemical lab analyses performed by SLOH.  Ron Arneson - Wisconsin DNR
Biological Lab Coordinator - Makes arrangements to perform analyses of zebra mussel veliger and spiny waterflea samples. Ensures correct procedures are used. Coordinates with Lakes Monitoring Technical Team – AIS Subteam to ensure that lab analysis of new AIS monitoring protocols is technically feasible. Heidi Bunk - Wisconsin DNR
WDNR Lake Coordinators – Meet with Lakes Monitoring Technical Team. Oversee and advise CLMN. Meet with Lake Association, recruit volunteers, meet with volunteers to discuss monitoring data. Administer the DNR AIS Grant program; providing cost-share grants to local lake groups and regional governments to prevent AIS establishment and control AIS populations. Heidi Bunk - Wisconsin DNR-Waukesha, Mary Gansberg - Wisconsin DNR-Green Bay,  Kevin Gauthier - Wisconsin DNR-Rhinelander, Susan Graham - Wisconsin DNR-Fitchburg, Ted Johnson - Wisconsin DNR-Wautoma, Jim Kreitlow - Wisconsin DNR-Rhinelander, Mark Sesing - Wisconsin DNR-Oshkosh, Greg Sevener - Wisconsin DNR-Peshtigo, Buzz Sorge - Wisconsin DNR-Eau Claire, Pamela Toshner - Wisconsin DNR-Spooner
Great Lakes Basin County AIS Coordinators – Currently eight county AIS Coordinators are located throughout the Great Lakes basin and are responsible for volunteer recruitment as well as training and supervising volunteers in field work. Coordinators ensure that field forms are properly filled out and train volunteers to make sure that voucher specimens are sent to experts as needed. Coordinators perform quality control checks to make sure procedures are followed or corrected as needed. Coordinators manage and oversee the day-to-day program activities and are responsible for database management, equipment procurement, distribution of lake summary reports and water quality data interpretation and quality assurance protocols. Audrey Greene – Walworth County, Chris Hammerle – Forest and Langlade Counties, Heather Palmquist – Iron County, Ted Ritter – Vilas County, Robert Ruleau – Marinette County, Diane Schauer – Calumet County, Amy Thorstenson – Portage and Waushara Counties, Tom Ward – Manitowoc County, 
University of Wisconsin – Extension, Lakes Program – staff provides technical support for CLMN. Staff helps to oversee lake monitoring program by providing support to volunteers and budgeting. 

Lakes Team – Made up of WDNR Section Chief, Lakes and Wetlands and Lakes Team Leader and University of Wisconsin – Extension Lakes Specialists and Outreach Specialists and Wisconsin Association of Lakes.

Wisconsin DNR Lakes Monitoring Technical Team – AIS subgroup

State Limnologist

Statewide CLMN Educator

Statewide Aquatic Invasive Species Monitoring Coordinator
Data Management Coordinator
Biological Lab Coordinator

Other DNR species experts as needed
AIS Monitoring Protocols

Citizen-based monitoring relies on comprehensive, standardized procedures developed by the University of Wisconsin-Extension and materials posted on the DNR website. These resources fully describe the “how, where, and when” to monitor AIS and are kept up-to-date because they are primary references for the volunteers. The following procedures will be cited throughout this document. Links to information resources for this project are as follows:

Herman, L. 2010. Aquatic Invasive Species Monitoring Procedures. University of Wisconsin-Extension Lakes, Stevens Point, WI. 284 pp. http://www.uwsp.edu/cnr/uwexlakes/clmn/AIS-Manual/AISmanualFULL-8-9-10forWEB.pdf
McFarland, L. 2009. Project RED: Riverine Early Detectors Manual: Finding Invasive Species First. River Alliance of Wisconsin. Madison, WI. 10pp. http://project-red-group.googlegroups.com/web/Project+RED+Manual_vs12.pdf?gda=akuf0k4AAAAw0iZqHrMv0j9FQvSvuxBw2sfxfKgeoynn7VDrMYcGaEt3TX7Koi7CwF2X0cYLXqEj03hRfdOQGlquSh3xrEu647Cl1bPl-23V2XOW7kn5sQ
Wisconsin Department of Natural Resources. 2010. Wisconsin Lakes Monitoring Procedures. WI-DNR, Madison, WI. Accessed at: http://dnr.wi.gov/lakes/monitoring/
Woods, B. Purple How to Raise and Release Galerucella Beetles Outdoors for Controlling Purple Loosestrife in Wisconsin. Accessed December 10, 2010.  http://www.wisconsinwetlands.org/biocontrol.doc
Who to contact if a new AIS occurrence is found? 
The Aquatic Invasive Species Monitoring Procedures ( Herman 2010, pp.5, http://www.uwsp.edu/cnr/uwexlakes/clmn/publications.asp) and Project RED Manual (McFarland, pp. 3, Web Manual) outline the steps a citizen volunteer would take to report a new AIS occurrence. 

If any DNR staff or members of the public think that they have found an aquatic invasive species (AIS) not known to previously occur in the particular lake, stream, river or wetland they use the following website: http://dnr.wi.gov/invasives/aquatic/whattodo, and are directed to a Regional WDNR AIS Coordinator in their area. These webpages can also be found as Appendix I. 

 Once a Regional WDNR AIS Coordinator is contacted about a new AIS occurrence, steps on the following website are followed to get the specimen verified, vouchered, entered into our statewide SWIMS database and communicated to the appropriate staff for management actions:  http://dnr.wi.gov/invasives/aquatic/whattodo/staff/ This webpage can also be found as Appendix II.
Problem Definition/Background:
The Wisconsin Citizen Lake Monitoring Network (CLMN) (formerly known as the Self-Help Lake Monitoring) is administered by the Wisconsin Lakes Partnership, collectively the Wisconsin Department of Natural Resources (WDNR), Wisconsin Association of Lakes, and the University of Wisconsin Extension. The WDNR has partnered with citizen volunteers since 1986. More recently, additional partners including County Land Conservation offices, nature centers and schools have been added.  The current CLMN project is funded through a contract from the WDNR using state funds derived from a portion of the excise tax on gasoline available for water conservation. 

Initial leadership and coordination for CLMN is provided by the WDNR, through central office (database, budgets, reporting) and regional (training, equipment maintenance and ordering) staff.  Funding for the statewide CLMN Educator and additional staff is through the UWEX. Oversight of the CLMN is by the Lakes Partnership.
The CLMN program began training volunteers in monitoring procedures in 1986. Realizing that local lake citizens were the best surveillance for AIS, volunteers were encouraged to monitor for AIS starting in 1991. DNR data forms were created to be used by either DNR staff or CLMN volunteers. The forms are identical to data entry forms in the SWIMS database for ease of DNR data acquisition. The primary goal of CLMN AIS monitoring is early detection in the hopes that containment or eradication is possible before an AIS population becomes well established within a waterbody or spreads to neighboring lakes and rivers. To this end much of the volunteer monitoring is for presence/absence data for a number of AIS species. In the past DNR has received many reports of new AIS from our CLMN volunteers, but has not captured the breath of the surveillance monitoring as absence reports have been reported less often. We will increase Lakes Partnership efforts to capture data on the number of waterbodies that have been monitored for AIS.
There are some species (plankton) that are not often monitored for by citizen volunteers as field equipment is cost prohibitive. Zebra mussel veligers and spiny waterflea surveillance monitoring is conducted by WDNR staff or partner agency staff, although citizens are encouraged to take WDNR staff out to monitor in their boats as an educational opportunity and to reduce the amount of WDNR staff and time needed for this monitoring. 

Likewise, although monitoring has been extensive on inland lakes in Wisconsin, Great Lakes harbors and tributary rivers and streams have been less well represented. During 2009 The River Alliance of Wisconsin in collaboration with the WDNR and the National Institute for Invasive Species Science (NIISS) began Project RED (Riverine Early Detectors) to begin to educate citizens about AIS affecting the state’s rivers, streams and associated riparian areas and begin early detection monitoring for AIS in these habitats. During 2009 and 2010 Project RED results have been entered into the CitSci.org database. As part of the current GLRI project WDNR will incorporate Project RED AIS surveillance data (past and future) into the SWIMS database. 
The current Great Lakes Restoration Initiative project will focus particularly on early detection surveillance within the Great Lakes Basins of Wisconsin. We will employ standardized monitoring procedures to track the number of waterbodies with AIS present and the number of waterbodies with undetectable levels of AIS in order to meet the following project outcomes.

· Prevent the spread of invasive species beyond their current range.

· Increase early detection and containment of established species so as to limit their spread. 

· Increase invasive species monitoring data to help drive local, state and federal management decisions.
Project Objectives

The major goals of CLMN AIS Trainings are:  
· Train citizens to become familiar with some more common native aquatic plants and animals. 

· Train citizens to monitor for some common aquatic invasive species (AIS). 

· Train citizens how to communicate information about AIS with others.
The goals of Project RED are:

· Identify invasive species in Wisconsin’s rivers

· Examine potential roles for citizens and volunteer groups at the local level 

· Develop monitoring protocols and data management resources for volunteers 

· Provide technical support to local organizations to take on invasive species in their local rivers

For the primary objectives of CLMN AIS monitoring see page 3 and 6 of Aquatic Invasive Species Monitoring Procedures (Herman 2010).
Primary objective of citizen-based AIS monitoring (CLMN and Project RED): 

· Early surveillance surveys for species in uninvaded waterbodies.

Secondary objectives of citizen-based AIS monitoring:  

· Track the within-lake spread and densities of AIS populations.

· Measure the outcome of AIS control projects.

· Collect lake environmental data to use in predicting AIS suitability of habitats.
Outputs: Expected outputs after two years of project implementation.

Citizen Lake Monitoring Network-

· 200 new citizen lake monitors trained and actively participating in AIS lake monitoring in the Great Lakes Basin.
· 150 new Great Lakes Basin inland lakes monitored for AIS.
Project Riverine Early Detectors (RED)-

· 50 new citizens trained to identify early detection invasive species in river corridors within the Great Lakes basin. 

· 100 additional miles of tributaries to the Great Lakes monitored for AIS.
Purple Loosestrife Monitoring and Biocontrol 

· 25 new citizen groups (involving at least 50 active individuals) trained to raise and release purple loosestrife biocontrol beetles in Great Lakes Basins to complement over 200 groups that are raising, or have already raised, biocontrol beetles in the basins

· 80 citizen groups trained to monitor for purple loosestrife and other wetland invasive species in Great Lakes Basin wetlands

· 32 citizen groups trained to monitor for purple loosestrife biocontrol success in Great Lakes Basins

· At least 50 new wetlands treated with beetles in Great Lakes Basins

· 450,000 new purple loosestrife biocontrol beetles raised and released in Great Lakes Basins
Project/Task Description and Schedule

See the following link for region in which volunteer monitoring will occur: http://www.dnr.state.wi.us/org/water/greatlakes/images/glbasin_web.pdf
Tasks
General Citizen Lake Monitoring Tasks
1) To monitor for aquatic invasive species in Great Lakes harbors, lakes, wetlands, rivers, streams and adjacent riparian areas in the Great Lakes basin.

2) To collect native aquatic plant information in order to monitor water quality trends and to foster an appreciation of aquatic plants and aquatic plant communities.

3) To understand and estimate the trophic state of Wisconsin lakes through water clarity measurements. 

4) To collect perceptual data that describe water conditions and may affect qualitative measurements.

5) To understand and estimate the trophic state of Wisconsin lakes through total phosphorus and chlorophyll-a measurements. 

6) To collect dissolved oxygen and temperature profile to determine amount of oxygen available for aquatic life and determine if stratification occurs.

7) To assist volunteers in becoming more familiar with water quality on their lake and to help these volunteers teach other lake residents about water quality.

8) To have CLMN participants record AIS and water quality data on standardized forms and report data. If information cannot be easily entered and quality assured by the volunteer or is not complementary to other data in SWIMS, we do not support it.

9) To insure that the collection and reporting methods and techniques are appropriate for citizen volunteers. Skilled performance and safety are the objectives of CLMN. As stated in the Water Resources Monitoring Strategy for Wisconsin, “If citizens follow defined methodology and quality assurance procedures their data will be stored in a Department database and used in the same manner as any Department-collected data for status and trends monitoring defined in the strategy.”
Schedule

The appropriate time of year to monitor for each AIS species can be found in the Aquatic Invasive Species Monitoring Procedures (Herman 2010, pp. 21, 50, 79, 107, 135, 160, 177, 197, 216, 244, http://www.uwsp.edu/cnr/uwexlakes/clmn/publications.asp), Project RED Manual (McFarland 2009, Web Manual) and Wisconsin Lakes Monitoring Procedures (WDNR 2010, http://dnr.wi.gov/lakes/monitoring/). 
Project Timeline for Wisconsin Lakes Partnership Great Lakes Basin AIS Monitoring 

October 2010- May 2011: 

· Recruit and train Regional AIS Monitoring Specialists to host CLMN, Project RED and Purple Loosestrife training workshops. 

January 2011- May 2011
· Recruit and train volunteer monitors and participate in community AIS outreach and education efforts in preparation for the open water season.

· Train and support volunteers and professionals to input and retrieve aquatic invasives data. 

May-September 2011: 

· Conduct AIS monitoring, support existing volunteer network, recruit additional volunteers and participate in community AIS outreach and education efforts.

· Track and map new AIS findings and local projects.  

September-October 2011: 
· Follow up with volunteers on data collection and reporting requirements.

October 2011-January 2012
· Format and prepare monitoring data, reports and documents for upload.  Analyze data and design reports for volunteers and the public. 

October 2011- May 2012: 
· Recruit and train volunteer monitors and participate in community AIS outreach and education efforts in preparation for the open water season

May-September 2012: 
· Conduct AIS monitoring, support existing volunteer network, recruit additional volunteers and initiate rapid response efforts if necessary.

September 2012: Follow up with volunteers on data collection and reporting requirements. 

Special Equipment or Supplies
See Aquatic Invasive Species Monitoring Procedures (Herman 2010, pp. 25, 54, 80, 91, 112, 136, 159, 178, 196, 217, 244 and 264, http://www.uwsp.edu/cnr/uwexlakes/clmn/publications.asp), Project RED Manual (2009, pp. 3, Web Manual) and Wisconsin Lakes Monitoring Procedures (WDNR 2010, http://dnr.wi.gov/lakes/monitoring/) for equipment needs to monitor for each AIS species.  
Personnel, Special Training Requirements or Certifications

All volunteers are required to complete a training session. The length of time the training session takes depends on the level of training needed based upon the volunteer’s background.
· CLMN Aquatic Invasive Species Train the Trainer - Training takes approximately four hours. 

· CLMN Aquatic Invasive Species Monitoring and Data Entry  - Training takes approximately three hours.

· Project RED AIS Monitoring  - Training takes approximately three and a half hours.

· CLMN Water Clarity Monitoring -  Training takes approximately one hour. 

· CLMN Water Chemistry Monitoring - Training takes approximately two hours. 

Volunteer trainings review standard protocols and provide volunteers with the knowledge necessary to collect AIS data as well as how to complete the data sheet and enter data into DNR’s database,  Surface Water Integrated Monitoring System.(SWIMS). Volunteers are instructed to retain copies of the field datasheets for their own record. This allows the CLMN Coordinator to verify data when needed. Equipment and procedures manual are provided by the WDNR and UW-Extension Lakes. The volunteer learns how the data they collect will help with statewide tracking efforts.
CLMN AIS volunteers learn monitoring techniques, plant/animal identification through use of live or preserved specimens and learn to create a herbarium for their lake. The training on macrophyte monitoring may include aquatic plant adaptations, AIS identification, the value of aquatic plants and/or how to use a key to identify aquatic plants.
Any DNR or partner staff that will be collecting and shipping plankton samples (for zebra mussel veligers and/or spiny waterfleas) preserved in ethanol must complete Hazardous Materials Shipping Training with the Lab Safety Coordinator. This training takes one and a half hours is typically provided as part of a DNR AIS Monitoring Training held each spring.  
Documentation and Records

At each training session, CLMN volunteers complete a liability waiver that also contains their contact information. Each volunteer is issued a volunteer identification number that ties all data collected back to them. A station identification number identifies the monitoring site on the lake. Each lake in Wisconsin is assigned a master waterbody identification number. The volunteer identification number, station id number and master waterbody identification number are provided to the volunteer during training. The station id number and water body identification number are necessary in order for volunteers to enter data into SWIMS.   

Contact information for volunteers, trainers and coordinators can be found in SWIMS. SWIMS contains a winter and summer email address and phone number for each individual. A project is assigned to each volunteer that describes the volunteer activity (water quality monitoring, AIS monitoring, loon research, ice observations, etc.) and the waterbody identification number and station identification number associated with that volunteer. Correspondence with each volunteer can be recorded in SWIMS – training, schedule conflicts, monitoring partners, inactivation are examples of correspondence that would be maintained in SWIMS.  Each volunteer has a unique user ID and password for SWIMS and their account is set up as part of their training.  Database permissions are set so they can perform data entry for their assigned projects only.
Department and volunteer AIS monitors use the same standardized DNR forms to report different types of AIS monitoring (see Herman 2010 p.29 for an example of the types of forms used for different types of AIS monitoring, http://www.uwsp.edu/cnr/uwexlakes/clmn/publications.asp). The forms found in SWIMS for any given project reflect the types of AIS monitoring that is being conducted by the volunteer. The format of the datasheets mirrors the organization of data entry forms in the SWIMS database. Once data has been collected on the lake it can be entered into SWIMS by entering the data via the internet. Volunteers are instructed to retain copies of the field datasheets for their own record. This allows the CLMN Coordinator to verify data when needed. 
Field Records

Field data forms can be found in Aquatic Invasive Species Monitoring Protocols (Herman 2010) or on the WDNR Lakes Monitoring website at: http://dnr.wi.gov/lakes/monitoring/forms.asp
The Project RED data form can be found on page 8 of the Project RED Manual (McFarland 2009). This form was developed to be entered into the CitSci.org database (www.citsci.org), but in 2011 this form will be made compatible with data entry forms in the SWIMS database to ease data capture by the WDNR. 
Laboratory Records

The zebra mussel veliger and spiny waterflea field data forms (http://dnr.wi.gov/lakes/forms/3200-135-veliger.pdf and http://dnr.wi.gov/lakes/forms/3200-128-waterflea.pdf) are sent with the samples to the WI DNR Plymouth Laboratory for analysis. The field data and results from the laboratory analyses are entered into the SWIMS database by a DNR lab technician. 

The WDNR has a procedures page for reporting new AIS occurrences at: http://dnr.wi.gov/invasives/aquatic/whattodo/  This website provides links for citizens and staff to:  

· Determine if an AIS has already been documented on this waterbody.

· Fill out an AIS Incident Report Form

· Contact the appropriate regional WDNR AIS Coordinator

All invasive aquatic plants and animals that are discovered for the first time on a waterbody are verified by a qualified DNR or partner employee and a statewide species expert. Voucher specimens and incident report forms (see http://dnr.wi.gov/lakes/monitoring/forms.asp) are collected and submitted to a CLMN coordinator (Herman et al 2010, pp. viii) or regional AIS coordinator, who verifies the specimen, presses/preserves and submits it to a State Herbarium or Museum for record keeping. The herbarium or mueseum serves as a second verification of species identification. The steps to be followed by DNR AIS Coordinators upon receiving a report of a new AIS occurrence can be found at http://dnr.wi.gov/invasives/aquatic/whattodo/staff 
Project Records

Project records will be maintained by the Statewide Aquatic Invasive Species Coordinator and Statewide Aquatic Invasive Species Monitoring Coordinator. 
Final Report

The final grant report to the Environmental Protection Agency will be delivered in hard copy and electronic form by the Statewide Aquatic Invasive Species Coordinator. The final report will be shared with Lakes Partnership Staff via email and posted on the Wisconsin Department of Natural Resources website. 
B. Measurement/Data Acquisition
Sample Process Design (Experimental Design)

The rationale for the sampling design for different AIS species can be found in the Aquatic Invasive Species Monitoring Procedures (Herman 2010, pp. 20-21, 50, 79, 107, 131-132, 158, 175, 195, 214, 242, and 263), Project RED Manual (McFarland 2009, pp. 4,5,6,7, Web Manual) and Wisconsin DNR Lakes Monitoring website (WDNR 2010, ). 
Sampling Method Requirements

Complete monitoring requirements are found in the Aquatic Invasive Species Monitoring Procedures (Herman 2010, pp. 20-28, 50-58, 79-83, 107-115, 131-138, 158-160, 175-180, 195-197, 214-220, 242-246 and 264-274, http://www.uwsp.edu/cnr/uwexlakes/clmn/publications.asp), Project RED Manual (2009, pp. 4,5,6,7, ) and Wisconsin DNR Lakes Monitoring website (WDNR 2010, http://dnr.wi.gov/lakes/monitoring/). 

Wisconsin Department of Natural Resources Guidelines for Transfer of Monitoring Equipment

Boat and trailer cleaning guidelines to prevent the spread of aquatic invasive species have been widely distributed to the public through a variety of publications, pamphlets, signs, etc. The guidelines consist of a nationally-accepted set of prevention steps. Since Lakes Partnership staff regularly move boats and equipment between waters, it is important that staff follow proper protocol to set a good example for the boating public, to insure that we are not contributing to the spread of aquatic invasive species through our work activities, and because it’s the law.
DNR disinfection procedures for boats and monitoring equipment can be found at the following website: http://dnr.wi.gov/lakes/forms/protocols/Disinfection_Protocol.pdf
Sample Handling and Custody Requirements
Sample handling procedures are outlined within Aquatic Invasive Species Monitoring Procedures for CLMN volunteers (Herman 2010, see pp. 29-30 as an example, http://www.uwsp.edu/cnr/uwexlakes/clmn/publications.asp) and for the general public and DNR staff at the following WDNR website: http://dnr.wi.gov/invasives/aquatic/whattodo/
Analytical Requirements

The analytical methods for lab analysis of zebra mussel veliger and spiny waterflea samples can be found in Appendix III below. 
Data Acquisition Requirements (Non-direct Measurements)

Standardized Wisconsin DNR Baseline Lakes Monitoring Data is screened for records of AIS and this data is incorporated into the SWIMS database. Specifically, WDNR baseline fish monitoring and aquatic plant survey records are searched for AIS. If AIS are found in these databases, the corresponding biologist is contacted by either the Regional AIS Coordinator or the Statewide AIS Monitoring Coordinator to obtain the data needed to create an AIS Incident Report in the SWIMS database if appropriate. The employees that conduct baseline DNR fish and aquatic plant surveys are trained professionals with the skills necessary to identify these species and verification is assumed. These records are labeled with the appropriate project name (i.e., DNR Fish Baseline Monitoring Survey) and monitoring protocols in the SWIMS database metadata.  Data that is offered by other partner projects (universities, non-profits, etc) will be accepted as presence/absence data and included in the SWIMS database with the associated monitoring protocols attached. 
Quality Control Requirements

Training of Trainers

All Regional CLMN and AIS Coordinators (DNR, County or others) must complete a CLMN AIS Training or Project RED Training with the Statewide CLMN or Project RED Educator before they train citizens or others in their region. The number of coordinators that are able to conduct CLMN AIS trainings is limited so that quality data is ensured. Lake groups that are awarded Wisconsin DNR AIS Grants to conduct AIS monitoring must attend a CLMN AIS Training as part of the grant requirements.  
Database reports

The Data Manager runs annual queries to find volunteers who have not been submitting data regularly and to make certain that data is being entered in a timely fashion. A list is generated and given to each Regional Coordinator for follow-up.
Early detection AIS surveillance monitoring (presence/absence) data is used in reporting if it has been collected within the appropriate timeframe for the species of interest by someone that has received CLMN, DNR or Project RED training for the monitoring of the species. If a species is found in a new location, but the survey did not follow correct monitoring guidelines it will be flagged in the SWIMS database as not appropriate surveillance monitoring data, but will be entered as an AIS Incident Report and placed on the statewide AIS list following verification and vouchering procedures.
All reports of “new” occurrences of an AIS species in a waterbody are entered into the SWIMS database and are given a status ranking by the Statewide AIS Monitoring Coordinator. During this process, voucher specimens are collected and submitted to the appropriate agency, herbarium or museum. Reports receive a database status of “observed” until the specimens have been verified by a qualified DNR or partner employee and a statewide species expert. Once verification of a specimen has occurred the record status is changed to “verified and vouchered.”

At least once a month, the list of new AIS incident reports is reviewed by the Statewide AIS Monitoring Coordinator to determine if the status of the reported AIS should be listed as “observed”, “vouchered and verified” or whether follow up is needed with the regional AIS coordinator. If additional data is needed the Statewide AIS Monitoring Coordinator will contact the regional AIS coordinator who will follow-up with the person who submitted the report and conduct further field investigation if necessary to confirm the presence and density of a species. Knowledge of invasive species on a water body is shared with the Lakes Coordinator, Aquatic Plant Management Coordinator, and AIS Coordinator and a course of action is planned. 
WDNR, partner agency employees or volunteers are making an effort to collect voucher specimens for historical records of AIS that exist in the SWIMS database with no voucher listed. A list of these historical records has been created from SWIMS and has been shared widely to facilitate the capture of these voucher specimens. 

Once species are listed with a status of “vouchered and verified” in the SWIMS database they are moved onto the Statewide List of Waterbodies with AIS. The database runs a query and performs this task in real-time, so that the Statewide AIS List is constantly changing to reflect the newly verified AIS occurrences for DNR staff and the public.    
Data Management

All data management responsibilities ultimately fall to the Data Manager and Aquatic Invasive Species Monitoring Coordinator. If new procedures are developed for additional species or habitat types the Data Manager and Statewide AIS Monitoring Coordinator work together to create field data forms and SWIMS data entry pages that facilitate the collection and storage of quality data. 

Field data collected by volunteers and DNR staff and AIS Incident Reports are entered into the DNR SWIMS database. Volunteers and DNR staff use standardized DNR forms to report all data and all data is entered via web site by November 1 of each year. Data are compared to historical data in the database to avoid duplicate entries. The Regional AIS Coordinator contacts the volunteer who collected the data if data entry is incomplete.
Sample results captured by the DNR Plymouth Lab are entered into the DNR SWIMS database where they are stored, available for manipulation and accessible to the public. All of the biological lab data will be entered into the SWIMS database by January 15 of each year. 
Presence/absence data forms are compiled and used to count the number of lakes searched for a particular species, using a particular monitoring procedure and the number of lakes searched in which a species has been detected. Any reports of AIS presence from presence/absence forms are compared with historical data to note any new AIS occurrences that have not been reported as such. The records will be followed up on by the Statewide AIS Monitoring Coordinator and/or the Regional AIS Coordinator to ensure that the population is vouchered and verified.  
C.  Assessment/Oversight

Assessments and Response Actions

Citizen volunteers and Project RED have the opportunity to evaluate their training session and the program as a whole. Annual results of completed evaluations will be reported to the Citizen Based Water Monitoring Team so that appropriate action can be taken to revise and/or further develop support to volunteers. Many volunteers return for refresher trainings to ensure they are following the monitoring protocols and to improve their identification skills.
The WDNR Lakes Monitoring Technical Team - AIS Subgroup meets at least annually to determine how the monitoring has fit into the overall State Monitoring Strategy and to suggest new monitoring procedures development or revision of current procedures if necessary. Any changes to the AIS monitoring procedures will be tracked in the SWIMS metadata for applicable monitoring projects.
New monitoring techniques (e.g. intensive monitoring for early detection) are considered by the WDNR Lake Monitoring Technical Team – AIS Subgroup for several feasibility factors including: 

· Adoption by citizen groups
·  Are methods safe for citizen volunteers? 

· Are special equipment costs too high for volunteers?
· Feasibility of entering the new data structure into the SWIMS database. 
· Technical feasibility of collecting appropriate field data 
· Technical feasibility of conducting appropriate lab analyses 

· Statistical feasibility of answering pertinent management questions

The AIS subgroup includes members that are intended to represent the CLMN and WDNR Lake Monitoring Team (both field and laboratory interests) and the WDNR SWIMS Data Management. Statewide experts (species experts, statisticians, etc) are consulted as appropriate in determining the feasibility of new monitoring techniques.  

Incident reports will be reviewed by the Statewide AIS Monitoring Coordinator to determine if certain native species are being misidentified and reported as AIS. This data will be passed on to Statewide Educators (CLMN, Project RED and Purple Loosestrife) so that updates can be incorporated into upcoming trainings to address problems.  
Reports to Management

An annual aquatic invasive species progress report as well as a Biennial AIS Report to the State Legislature is published by the Wisconsin DNR and UW-Extension that details where we have monitored for and where we have found new AIS. Updated lists of waterbodies with AIS are also maintained on the Wisconsin DNR website (http://dnr.wi.gov/invasives/aquatic/). These lists are updated dynamically through a link to the SWIMS database AIS data; once an AIS incident report has been verified by the Aquatic Invasive Species Monitoring Coordinator it then appears on the statewide list of AIS. The Statewide AIS Monitoring Coordinator will be responsible for coordinating and preparing progress and final data reports and the Statewide AIS coordinator will be responsible for communicating and delivering the reports to our federal partners (USFWS, EPA) and department leadership.  

D. Data Validation and Usability
Data Review, Validation, or Verification

Aquatic invasive plants are collected, pressed and preserved. If a volunteer collects an aquatic invasive plant specimen the species is verified by a statewide species expert and the plant is vouchered and stored in one of the state herbaria. If a volunteer collects an aquatic invasive animal specimen the species is verified by a statewide species expert. We are currently considering vouchering repository options (museums) so that we can complete our vouchering process for invasive animals. The verification step is recorded in the SWIMS database for each AIS Incident Report. 
Reports receive a database status of “observed” until verification by a qualified DNR or partner employee and a statewide species expert has been noted in the SWIMS database. Once verification of a specimen has occurred the record status is changed to “verified and vouchered.” If the Statewide AIS Monitoring Coordinator and/or the Regional AIS Coordinator cannot determine that an established AIS population actually exists, the record will be placed on the WDNR AIS “Watch List” for follow-up monitoring until verification has taken place. 

Early detection AIS surveillance monitoring data is accepted if it has been collected within the appropriate timeframe for the species of interest by someone that has received CLMN, DNR or Project RED training for the monitoring of the species or has sufficient professional training (for non-project data). If the above criteria are not met the record will be flagged as not appropriate for use in statewide reporting in the SWIMS database. 
Reconciliation with Data Quality Objectives

· We will count the number of lakes monitored for each species and the number of lakes with positive detections from the SWIMS database. This will allow tracking of the number of detects/number of waterbodies monitored over time and provide an estimate of the effectiveness of current statewide AIS prevention strategies. 
· We will determine which species have been misidentified as reported most often and which monitoring guidelines are not being followed properly which may lead to changes in the focus of AIS trainings. 

Appendix I Wisconsin Department of Natural Resources AIS Reporting Guidelines Webpages

	Aquatic Invasives
AIS: What to do if I find...
· A New Invasive Plant 

· A New Invasive Animal 
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	I found a new aquatic invasive species not known to occur in my lake, wetland or stream……
What do I do now ???


It is a Plant




It is an Animal
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I found a new aquatic invasive species not known to occur in my lake, wetland or stream……


If it is a plant...

· Be sure the suspected invasive species has not been previously found on the waterbody 

· Take a digital photo of the plant in the setting where it was found (if possible). Then collect 5 – 10 intact specimens. Try to get the root system, all leaves as well as seed heads and flowers when present. Place in a ziplock bag with no water. Place on ice and transport to refrigerator. 

· Fill out form 3200-125 - Aquatic Invasive Plant Incident Report 

Deliver the Specimen(s)
· Contact your local DNR Aquatic Invasive Species Contact and deliver the specimens, report and digital photo (if available). Please do this as soon as possible; no later than 4 days after you discover the plant. 

· Milwaukee Area – Heidi Bunk, 262-574-2130, heidi.bunk@wi.gov 

· Green Bay Area – Brenda Nordin, 920-662-5435, brenda.nordin@wi.gov 

· Madison Area – Susan Graham, 608-275-3329, susan.graham@wi.gov 

· Rhinelander Area – Kevin Gauthier, 715-365-8937, kevingauthiersr@wisconsin.gov 

· Park Falls Area – Jim Kreitlow, 715-365-8947, james.kreitlow@wi.gov 

· Spooner Area – Pamela Toshner, 715-635-4073, pamela.toshner@wisconsin.gov 

· Eau Claire Area – Ken Schreiber, 715-839-3798, kenneth.schreiber@wi.gov 

Thank you for taking the time to collect and deliver your specimens. If you would like to learn more about aquatic invasive species, please visit the following websites: 

· http://dnr.wi.gov/invasives/aquatic/ 

· http://www.seagrant.wisc.edu/ais/ 

I found a new aquatic invasive species not known to occur in my lake, wetland or stream……

It is an animal...

If it is a fish, contact your local fish biologist.

If you have caught a diseased fish follow these steps.

Otherwise:
· Be sure the suspected invasive species has not been previously found on the waterbody 

· Take a digital photo of the animal in the setting where it was found (if possible). Then collect up to five specimens. Place in a jar with water; put on ice and transport to refrigerator. Transfer specimen to a jar filled with rubbing alcohol (except for Jellyfish – leave in water). 

· Fill out form 3200-126 – Aquatic Invasive Animal Incident Report 

Deliver the Specimen(s)
· Contact your local DNR Aquatic Invasive Species Contact and deliver the specimens, report and digital photo (if available). Please do this as soon as possible; no later than 4 days after you discover the animal. 

· Milwaukee Area – Heidi Bunk, 262-574-2130, heidi.bunk@wi.gov 

· Green Bay Area – Brenda Nordin, 920-662-5435, brenda.nordin@wi.gov 

· Madison Area – Susan Graham, 608-275-3329, susan.graham@wi.gov 

· Rhinelander Area – Kevin Gauthier, 715-365-8937, kevingauthiersr@wisconsin.gov 

· Park Falls Area – Jim Kreitlow, 715-365-8947, james.kreitlow@wi.gov 

· Spooner Area – Pamela Toshner, 715-635-4073, pamela.toshner@wisconsin.gov 

· Eau Claire Area – Ken Schreiber, 715-839-3798, kenneth.schreiber@wi.gov 

Thank you for taking the time to collect and deliver your specimens. If you would like to learn more about aquatic invasive species, please visit the following websites: 

· http://dnr.wi.gov/invasives/aquatic/ 

· http://www.seagrant.wisc.edu/ais/ 

Appendix II 
Wisconsin Department of Natural Resources Staff AIS Reporting Guidelines Webpage

DNR Regional AIS Coordinator Next Steps

If you have a new AIS report from the public...
Ensure that these items are completed. The AIS coordinator may specify other DNR staff, county staff, etc. who can complete the steps below on their behalf (i.e. an LTE or CLMN coordinator, for example). 

· Complete Form 3200-125 or 3200-126; Incident Report. Verify that specimen was collected in the reported waterbody – conduct a field verification visit, if necessary. 

· Confirm specimens with two DNR employees or DNR partners known to have expertise regarding the identification of the suspected invasive species. If you do not have the needed expertise to identify the specimen, verify it with a statewide expert (see list). 

· Voucher the specimens according to established protocols for the particular species. 

· Plant Protocols 

· Animal Protocols and Labels 

· (Plants only) Send a voucher to the state herbarium in Stevens Point. Dr. Robert Freckmann, College of Natural Resources, 800 Reserve Street, Stevens Point, WI 54481, rfreckma@uwsp.edu or 715.346.2637; www.wisplants.uwsp.edu. 

· (Plants only) If the AIS has not yet been found in the state (For example: Hydrilla, Brazilian waterweed, Water hyacinth, Japanese stilt-grass, Swallow-wort, Water chestnut, European frog-bit, Yellow Floating Heart or Giant Hogweed) fill out "Invasive Plant Form". http://www.dnr.wi.gov/invasives/futureplants/pdfs/ReportForm.pdf 

· Enter the finding (using the data from the incident report) into SWIMS. 

· Log into SWIMS with your Oracle ID and Password 

· Go to the Submit Data tab and click "Add New" 

· Enter the report under the "AIS Incident Reports" project for the appropriate county. [Selecting data collector: If the person who found the AIS isn't in the database, put your name and enter person's name/phone on second page.] 

· If you don't see an AIS Incident Report project in your dropdown box, contact Jennifer Filbert. 

· Develop a communication and response strategy. 

· If zebra mussels (adults or veligers) have been reported in a waterbody here is guidance for confirming an established population. 

Appendix III 

Wisconsin Department of Natural Resources Zebra Mussel Veliger Lab Analysis Procedures
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To analyze a zebra mussel veliger sample 3 sets of 10-ml are withdrawn with a pipette directly from the material settled on the bottom of the sample bottle and placed in a Petri dish.  The sample in the Petri dish is used to determine presence or absence of veligers in each sample.  The sample in the Petri dish was examined using a dissecting microscope equipped with cross-polarized light filter. (Figure 1)  The cross-polarized light filter was used because the shells of veligers contain a crystalline calcite material that will reflect light.  The portions of the shell that are on the axes of the cross-polarized light are unable to reflect the light causing the veligers to appear to have a “cross” or and “X” on them allowing them to be easily detected (Johnson 1995). However, other invertebrates also posses this indicator (e.g. Ostracoda), and have similar shapes during some life stages (e.g. Cladocera), necessitating additional bright-field microscopy under higher magnification. The organisms with similar shape to the zebra mussel veliger, or that possess the same indicators as the zebra mussel veliger under cross-polarized light.  Initial examination for the presence of zebra mussel veligers was done using this method.  At least two-10 ml sub-samples were examined when making the determination of presence or absence of veligers.   Equipment was cleaned between each examination to insure that samples were not cross-contaminated.  
Positive identification of veligers is done with the 1-ml sample in the Sedgwick-Rafter Cell (Figure 2) under bright field with the compound microscope.  Zebra mussel veligers range from 60 µm as a trochophore, to just over 100 µm as a D-shaped veliger and up to 250-300 µm as a post-veliger just before they settle out of the water column (Nalepa and Schloesser 1993).  The examination for veligers was typically done under 40X magnification.  Veligers were distinguished from other organisms by examining them under higher magnification and by obtaining different views.  When veligers were observed to be present, the sample was returned to the original sample container for enumeration.


Enumeration was determined by using the Sedgwick-Rafter Cell and a grid to count the number of veligers present in 1-ml aliquots.  To determine this, the original sample was agitated gently to distribute the veligers throughout the sample.  One milliliter was withdrawn from the center of the sample container and placed on the Sedgwick-Rafter Cell and examined under the compound microscope.  Individual zebra mussel veligers were then counted on the slide.  A total of 10 sub-samples were retrieved and counted for each positive lake sample.  The numbers of veligers per cubic meter are determined following the procedure adapted from Wetzel and Likens (1979) shown below.

Volume filtered from plankton tow:

             Vf = (A) (D)

Where:

A = area of plankton net mouth, A= (r/2)2)
r = radius of plankton net in meters 

L = length of tow in meters

Vf = volume of lake water filtered in liters

Example: If r = 0.5m and D = 4m then:
Vf = (*(2) (4) = 0.785m3 * 1000 = 785 liters 
Quantitative enumeration of zebra mussel veligers using Sedgwick-Rafter Cells:

    n = [N (1000) Vs]
                   Vf
Where:

Vs = volume of sample in liters (sum of 1 ml aliquots)

N = average number of veligers per cell +/- standard deviation (S.D.) of the mean

Vf = volume of lake water filtered in liters 

n = number of veliger per liter

Example:  If five –1ml aliquots Sedgwick Rafter cell are examined resulting in 3, 5, 2, 4, 7 veligers per 1ml cell, then:

Vs = 0.005 liters

N = 4.2 per ml (S.D. = 1.9)

Vf = 785 liters

n = [4.2 (1000) 0.005]
        785

n = 0.027 veligers per liter   OR   n = 27 veligers per m3   ;  (+/- 12 veligers/m3)
Wisconsin Department of Natural Resources Spiny Waterflea Lab Analysis Procedures

Spiny waterflea samples are analyzed by withdrawing 3 replicates of a 10-ml sample with a pipette directly from the material settled on the bottom of the sample bottle. All 10 millimeters are placed in a Petri dish.  The sample in the Petri dish is examined using a dissecting microscope and presence or absence of water flea species in each sample is recorded. At least two-10 ml to five-10 ml sub samples were examined when making the determination of presence or absence of water fleas. Equipment is thoroughly cleaned between each examination to insure that samples were not cross-contaminated.
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Figure 1: Left – veligers as seen with bright-field; Right – veligers as seen with cross-polarized light





Figure 2: Sedgwick – Rafter Cell




































































