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Introduction

WDNR currently relies upon a strong network of volunteers (Citizen Lake Monitoring Network – CLMN), partners (e.g. Wisconsin River Alliance, Great Lakes Indian Fish and Wildlife Commission, University of Wisconsin-Madison, County AIS Staff) and Department staff to monitor lakes and streams for new aquatic invasive species (AIS).  This system has been adequate to date but does not enable a statewide assessment of AIS presence/absence or the rate of spread and therefore an evaluation of the effectiveness of the State’s AIS message which is aimed at stopping the spread of AIS by targeting transient boaters.

The proposed early detection monitoring strategy outlined below will provide DNR and partners with the information needed to:

1. Establish baseline data on statewide AIS distribution.

2. Track the rate of AIS spread in a number of vulnerable waterbodies that will represent the state as a whole.
3. Evaluate the effectiveness of outreach and education efforts aimed at stopping the spread of AIS. 
In addition to these three priority objectives this monitoring strategy may trigger statewide, regional or local implementation of a rapid response strategy, lead to an assessment of abundance and frequency within a waterbody and/or an evaluation of management activities. These secondary monitoring activities will depend on staff and funding availability and will likely be funded through competitive projects and AIS or other grants or by DNR partners.
Project Design 

Lakes

In order to have a statistically valid assessment of AIS spread in the state’s lakes it has been determined that the monitoring effort will require monitoring a minimum of 150 lakes per year over a 5 year period. At the end of the five years the Department will be able to say with statistical validity what the rate of AIS spread is in the state and with continued monitoring if that rate of spread is increasing or decreasing by as little as 3% annually. The proposed monitoring effort is designed to exceed this minimum requirement both in the number of lakes monitored using the prescribed protocols and in the number of years the monitoring is conducted.

This strategy is designed to treat all AIS as a collective group and may not be able to determine the rate of spread for a given species. The monitoring intensity required to evaluate each species independently would significantly increase the workload. As the monitoring progresses and any new AIS are found in a monitored lake it will be considered an element of spread. Over the course of our monitoring period we will be able to determine the rate of spread of AIS in the state.

Monitoring will be conducted by WDNR staff, County AIS Coordinators, partners, and volunteers. Forty percent of the three Great Lakes Basin AIS Specialist’s (Ferry, Nordin, and Steltenpohl) time has been identified for monitoring. The statewide AIS monitoring coordinator (Van Egeren) and regional AIS coordinators and staff in non-Great Lakes basins (NORc-Hansen/Kreitlow, NORr-Gauthier, NORs-Toshner, SCR-Graham and WCR-Provost) will also conduct early detection surveys. County AIS staff and Citizen Lake Monitoring volunteers will be asked to help where appropriate. 
Early Detection Monitoring Summary (See Appendix 1 for detailed protocols) 
Number of lakes associated with the project:
· Early detection (presence/absence) surveys of 200 lakes/yr for a minimum of five years. These lakes will be spatially stratified (using GRTS models) and randomly selected from a list of all Wisconsin lakes with public or private boat landings.
· Early detection surveys will be completed by the statewide AIS monitoring coordinator, the three regional AIS monitoring specialists, DNR AIS LTEs and partner staff (GLIFWC, University of Wisconsin-Madison, County AIS staff). 
Number and cost of sampling events: 
· Approximately 200 lakes, each surveyed once/summer. 
· Approximately 7 hours per lake on average (small lakes approximately 4 hours and large lakes up to 12 hours) including travel time. Monitoring will take 2800 hours/year statewide assuming two staff per survey or 4200 hrs/yr with three staff. 
Lake Selection:



· Lakes larger than 10 acres and less than 5000 acres.
· Lakes must have public or private boat launches. These lakes are considered vulnerable to spread by recreational boaters.
· Lakes may have no AIS present or already have AIS present.
Equipment Needs: 

· Vehicle for pulling boat and trailer.
· Diving gear (wetsuit~$200, mask/snorkel and fins ~ $35) 
· Sampling equipment – see protocol (Appendix 2)
· Safety equipment – see standard protocol (Appendix 3) (Dive flag, float and anchor ~ $45)
· Decontamination equipment – see standard protocol (Appendix 4)
· Sample preservation – see standard protocol (Appendix 5)
Species monitored for: 
· Priority species: Chinese and banded mystery snails, zebra and quagga mussels, spiny waterfleas, dreissenid (zebra or quagga) veligers, Eurasian watermilfoil, curly leaf pondweed, purple loosestrife, phragmites, flowering rush 
· Other unidentifiable species will be collected and verified in order to attempt to capture prohibited invasive species which are not widespread in Wisconsin.
Sampling Period: 
· Sampling will be completed from June to September of each year. Monitoring guidance will be given for optimal time to search for each species and data will be flagged if surveys were done during a sub-optimal time for any given species.
Protocol Summary:  
· Thirty minute snorkel search (2 swimmers @ 15 minutes each or 1 @ 30 minutes) at each boat landing for aquatic plants, snails and mussels. 
· The safety crew member should visually survey one hundred meters on either side of the boat landing for riparian/wetland invasive plants prior to or following the snorkel survey. 
· Ten minute snorkel search at a minimum of five scattered lake sites representing different within lake habitat, substrate and shoreline aspect for aquatic plants, snails and mussels.
· Sites should maximize places where AIS are most likely to be found within a lake including inlets, highly developed shorelines, plant filled bays, etc. 
· If emergent plants occur at boat landing or snorkel sites they should be examined for climbing faucet snails. 
· One non-swimming staff member (CLMN AIS volunteers preferred if available) will be available to provide safety and guide the staff that are snorkeling to areas that have not been searched.
· Rake samples for aquatic plants and d-net sweeps for snails and mussels will be collected for 30 minutes at each boat landing and ten minutes at each scattered site following the point-intercept method if water visibility is low or blue-green algae blooms are occurring. One staff member will conduct rake samples from one side of the boat while the others collect D-net samples from the other side. 
· Each rake pull will be observed for invasive plants. 

· Each D-net haul will be rinsed, placed in a white tray and examined for invasive mussels and snails.
· Mussel veliger tows (at 3 of the 5 sites) following established DNR veliger protocol (See Appendix 5). Only collect these samples if lakes are considered suitable or borderline suitable according to the Center for Limnology suitability list.   
· Spiny water flea tows at three mid-lake sites following established DNR protocol (See Appendix 5).
· A visual meander boat survey around the whole lake perimeter for aquatic and riparian invasive plant species. This survey should move between shallow (deep enough for motor to not hit bottom) and deeper (out to approximately 100 feet from shore or maximum depth of plant growth) water at the slowest cruising speed. Polarized glasses should be worn and one team member should concentrate their search on either side of the boat.  
· Presence/absence data will be recorded for seven priority species and also include collection of any other possible AIS species. 
· GPS points will be taken at location(s) that are surveyed for AIS and at points where AIS are found. If the same AIS species is found at three or more of the five lake sites or at three discrete locations during the boat surveys it should be listed as “established” in the waterbody and no more GPS points are needed. 
· If presence of a new AIS to a waterbody is found and verified the regional DNR AIS coordinator will be notified and the record will be immediately added to a list of lakes for which lake level species quantification is needed. Tier II surveys will be done as funding and staff make possible.
· Zebra mussel veliger and spiny waterflea samples should be kept on ice, taken to the regional office at the end of each day and mailed to the DNR Plymouth Lab at least once per month.   
Decontamination

· Standard DNR decontamination protocol should be followed between lakes (See Appendix 3).
Lab Needs
· Spiny waterflea and mussel veliger samples will be analyzed and identified by James Steinke at the DNR-Plymouth Laboratory.  

· Aquatic and riparian plant vouchers will be verified by the field crew leader, pressed and taken to the UW-Stevens Point Herbarium for secondary confirmation and archival.

· Snails will be identified by the field crew leader, preserved and verified by Laura Herman.

· Adult mussels will be identified by the field crew leader, preserved in ethanol and verified by Heidi Bunk. At least twenty mussels of varying sizes should be collected to determine whether multiple age classes exist.

· Time needed for lab/herbarium verification will depend on the number of AIS vouchers collected. Plankton analyses (both veligers and waterfleas) will take approximately an hour per sample. 

· Overall lab verification is estimated at approximately 300 hours/year. 

Data Forms

· Existing DNR AIS presence/absence forms will be adapted to collect additional information such as locational data for AIS sites and to accurately record which survey techniques found the species. 
Date Entry

· Presence/Absence data should be entered into SWIMS as it is collected during the field season. Assuming 15 minutes to enter each data sheet (including snorkel survey, spiny waterflea and zebra mussel forms), the effort will add up to 150 hrs/yr of data entry statewide. Field survey data entry should be complete by November 1 and plankton analysis data by January 1 of each year.
Total project staff needs will amount to approximately 3350 hours annually (including field surveys, lab work and data entry).  

Streams

Project RED (Riverine Early Detection) volunteers will be trained by Laura MacFarland to collect AIS presence/absence data on streams using standardized forms that will be entered into the DNR SWIMS database. DNR Streams biologists have not traditionally included aquatic invasive species monitoring as a part of baseline sampling planning. During this biennium they will begin to collect AIS presence/absence data as part of their routine baseline monitoring using the same data forms as Project RED. 
Number of stream sample sites associated with the project: 
· Early detection (presence/absence) surveys of approximately 600 wadeable streams/yr by DNR biologists, although there may be fewer in 2011 depending on how soon AIS monitoring training can be scheduled. 
· These streams will be spatially stratified and randomly selected.
· This monitoring will be conducted during ongoing Watershed and Fish Management biologist baseline stream monitoring (200 WT, 370 FM coldwater and 40 FM warmwater).
· The number of volunteer monitoring stations will depend on the number of people trained this spring and summer.
Number of sampling events:
· Approximately 1150 stations in 600 wadeable streams from DNR biologists and a TBD number of stations from Project RED volunteers. . 
Species monitored for:

· mosquitofish, round goby, New Zealand mudsnail, red swamp crayfish, zebra mussel, quagga mussel, purple loosestrife, Phragmites, Japanese knotweed, Japanese hops, flowering rush, Eurasian watermilfoil, curly-leaf pondweed, Egeria and Hydrilla  
· Presence/absence data will be collected passively as part of routine DNR baseline monitoring for fish and benthic invertebrate species. Riparian and aquatic plants will be visually searched for while returning downstream following the baseline survey.
Sampling Period

· Sampling will be completed from April to October, but will likely begin in June in 2011 due to the timing of training. Monitoring guidance will be given for optimal time to search for each species and data will be flagged if surveys were done during a sub-optimal time for any given species. 
Data Forms
· New streams monitoring data sheets have been created for Project RED so that all of the data needed will be entered into SWIMS. DNR streams biologists will use the same datasheets as Project RED volunteers to ensure consistent data. 
Sampling Protocol
· See sampling protocol in Appendix 6. 
Data Entry
· Presence/Absence data for invasive plants should be entered into SWIMS and specimens verified (by AIS monitoring coordinator, AIS monitoring specialists and Project RED staff the first year) as it is collected during the field season. Assuming 15 minutes to enter each data sheet, the effort will add up to 288 hrs/yr of data entry statewide. Data entry should be complete by January 1 each year. 

Wetlands 
Current purple loosestrife monitoring volunteers will be trained to conduct presence/absence monitoring data for several additional wetland invasive species. 
Number of wetland sample sites associated with the project: 
· TBD by wetlands team.

Number of sampling events: TBD
Species monitored for: 
· purple loosestrife, Phragmites, Japanese knotweed, flowering rush, tall manna grass, marsh thistle and possibly yellow iris and moneywort. 
Sampling Period: TBD
Data Forms: 

· The existing Purple Loosestrife Reporting Form is being adapted to capture the presence/absence of additional wetland invasive plant species.   

Sampling Protocol: TBD
Data Entry: 
· Presence/Absence data should be entered into SWIMS as it is collected during the field season. Data entry should be complete by November 1 each year.
	Timeline of 2011 Early Detection Monitoring Project Activities

	Time
	Activities

	May
	· DNR and Partners watercraft inspection and AIS monitoring training (Henegar, Herman and Van Egeren) including training on plankton tows and preservation.
· Field day to test new AIS early detection survey protocols with GLRI AIS specialists, DNR AIS coordinators and partners.

	June - July
	· DNR Stream Biologist AIS monitoring training (MacFarland and Van Egeren).

· AIS early detections surveys – ongoing through summer
· Field data entered into SWIMS – ongoing through summer
· Plankton (veliger and spiny waterflea) samples sent to Plymouth - ongoing through summer
· Plankton analysis and SWIMS data entry – ongoing through summer 

	August
	· SWIMS database QAQC to check on appropriate data entry and report on project progress. 

	September
	· Finish early detection surveys.

· Send remaining samples to Plymouth.

	November
	· All early detection field survey data entry completed. 

· Plankton lab analyses – ongoing through December.
· Plankton data entered into SWIMS – ongoing through January.

	December
	· SWIMS database QAQC check of early detection field data.

	January
	· All plankton analysis data entered into SWIMS.

· Annual report on early detection surveys completed.


Appendix 1. Lakes AIS Early Detection Monitoring Protocol
Selection of in-lake sampling sites should be done  to maximize the probability of finding  AIS . Sites may include shallow aquatic plant filled bays, heavily developed shorelines, stream inlets, rocky shorelines (for zebra mussels) and shorelines downwind of boat landings. GPS points should be taken at each boat landing and each lake site so that surveys can be repeated if necessary. 

Snorkel Surveys


Boat Launch Survey (30 minute)

One staff member of a two member crew should snorkel 200 feet of shoreline out to the maximum rooting depth or 100 feet from shore.  The second crew member should be in a boat near by to ensure the divers safety, to assist the diver when needed and alert the diver when 30 minutes is up.  The diver should make every effort to visually inspect the area for AIS, and collect voucher specimens when appropriate.  Each sampling site location should be documented by GPS.


Lake Sites (Ten Minute Surveys) 

One staff member of a two member crew should snorkel along 100 feet of shoreline out to the maximum rooting depth or 100 feet from shore.  The second crew member should be in a boat near by to ensure the divers safety, to assist the diver when needed and alert the diver when 10 minutes is up.  The diver should make every effort to visually inspect the area for AIS, and collect voucher specimens when appropriate.  Each sampling site location should be documented by GPS.

Meander Survey
Determine the maximum rooting depth of vegetation in the lake (typically 2 times the Secchi depth). Conduct the meander survey by cruising in a meandering pattern throughout the littoral zone.  The boat speed should be slow enough to enable the observers to scan the submergent rooted vegetation and confidently spot AIS.  When the maximum rooting depth exceeds visibility the observer should randomly collect rooted vegetation with an aquatic plant rake in deeper water.  Contents of the retrieved rake throw should be quickly scanned for AIS.  

If weather conditions (e.g., wind/waves) significantly impair visibility conduct the meander survey along protected shorelines which enable the observer to better detect the presence of AIS.  Document the shorelines surveyed on the field map and estimate the percent shoreline surveyed.  This information should be entered into SWIMS.

Veliger Tow
The following DNR zebra mussel veliger monitoring protocol will be followed. 

Spiny Water Flea Tow
The following DNR spiny waterflea monitoring protocol will be followed.

Water Quality Assessment
Appropriate water quality samples (chlorophyll or calcium) may be collected using existing DNR Long Term Trend water quality protocols if data is needed for AIS suitability models. Secchi depth should be collected from the deepest point in each lake.  
Figure 1. Schematic of AIS Early Detection Survey Design
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Appendix 2. Lakes AIS Early Detection Monitoring Equipment List

Turbid lakes
· D-net ~ $70
· Aquatic plant rake ~ $150-250 (detailed instructions in aquatic plant monitoring protocol)
Clear lakes

· Wetsuit (3-4mm, full suit) ~ $200 (x2)

· Snorkel, mask and fins ~ $35 (x2)

· Dive flag, float and anchor ~ $45 (x2)

· Stopwatch ~ $15

All lakes

· 50um plankton net (veliger samples) ~ $490 w/ shipping

· 243um plankton net (spiny waterflea samples) ~ $390 w/shipping

· Ziploc bags for plant preservation (can be reused) ~ $10 

· Plastic bottles for benthic invertebrate specimens and plankton samples - reused from previous veliger/waterflea monitoring 
· Water/alcohol proof bottle labels ~ available from Scott Van Egeren
· Ethanol (95%) for veliger, waterflea, snail and mussel preservation ~ $50/4 gallons (x2)
· Backpack sprayer (for decontamination) ~ $55

· GPS ~ $200
· Plant press and herbarium paper ~  $90
· Jonboat and/or canoe

Total equipment cost (not including boat, vehicle and trailer) ~ $2225 for a crew of two
Appendix 3. Safety Protocol

General Guidelines:
· No employees shall work alone in the field to complete AIS surveys.
· All State employees must have completed boat operation safety course.
· If non-State employees (county, RC&D or non-profit) or citizen lake monitoring volunteers will be working as part of a field crew as a passenger in a boat or vehicle we need to contact the DNR Safety and Risk Management Section. Please email Tom Joestgen and Karen Kreger at the beginning of each week giving them the names of any non-State passengers who will be working with you. 

· Crews should carry an operational communications device (cell phone or portable radio) recognizing that these devices may lack coverage in some areas. 

· Crews should inform a designated third party where they will be working (directly or indirectly via voice-mail, email, or calendaring). They should include as much detail as possible on location(s) of the work to be conducted, estimated time required to complete the task, and procedures to follow in case of emergencies.

· Employees must wear appropriate personal flotation gear at all times while boating.

· At least one person working on each regional field crew is strongly encouraged to seek training in First Aid and CPR.

Diving Guidelines: 

· Diving flags (per definition in State Statute 30.70) shall be used to mark each field crew member that is snorkeling. 
· A surface observer will accompany the field crew to keep the diving area free of motor boats and assist the divers as necessary. 

· No snorkeling shall take place in unsafe locations including: 

· Near boat landings (without a safety lookout) or sites with flowing water directly upstream of a dam.

· In water with poor visibility where underwater logs, roots or rocks will not be visible to divers.

· In water with visible concentrations of cyanobacteria. 

Appendix 4. Disinfection Protocol
· See DNR disinfection protocol (Manual Code 9183.1)
· For lakes that will be monitored for zebra mussel veligers using DNR standard protocol an additional vinegar wash must be used to prevent contamination of samples with dead veligers from previous lakes. Bleach kills the veligers, but the dead shells may stick to nets giving a false positive for the next lake. Full strength vinegar has been shown to dissolve these small veligers shells. 
· If you will be traveling to multiple lakes in one day and collecting veliger samples from each follow the steps below between lakes:
· 1: soak nets in bleach for ten minutes 
2:  rinse nets with fresh water
3: soak nets in full strength vinegar for ten minutes.

· If you only have one lake to collect zebra mussel veligers on in a given week or have multiple nets to use then follow the normal bleach disinfection practice and hang the net to dry for at least five days before using it on another lake. The veliger shells will disintegrate over this time. 
Appendix 5. Sample/Specimen Preservation 

· See DNR zebra mussel veliger and spiny waterflea monitoring protocols for guidance on plankton collection and preservation. 
· Freeze snail and mussel specimens at the end of the day in a ziploc bag without water. Remove the sample from the freezer and place in sample bottle (labeled with appropriate lake information) with 95% ethanol to deliver for verification. If freezing is not possible for a long period of time, immediate preservation in ethanol is adequate.  

· Collect up to 5-10 intact plant specimens. Try to get the root system, all leaves as well as seed heads and flowers when present. Place aquatic plants in ziplock bag with a small amount of water and riparian/wetland plants in bag with no water.
· Guidance on pressing plants can be found in the aquatic plant monitoring protocol, p. 25-26. 
· For any new instances of AIS found follow DNR reporting guidance at http://dnr.wi.gov/invasives/aquatic/whattodo/
Appendix 6. Streams AIS Early Detection Monitoring Protocol

Updated Project RED AIS monitoring protocols will be available shortly. 
AIS Early Detection Monitoring
Why:
· Establish baseline data on statewide AIS distribution.

· Track the rate of AIS spread in a number of vulnerable waterbodies that will represent the state as a whole.
Who: 
Two to three person field crews. 

· Crew leaders: DNR GLRI monitoring specialists (Brenda, Jenny and Maureen); Outside of Great Lakes Basin: Scott, DNR AIS coordinators and experienced LTEs, experienced county coordinators will lead. 

· Field crew: Less experienced LTEs, AIS county coordinators and citizen volunteers will fill out field crews. 
Where: All lakes in Wisconsin with boat landings (private or public, not carry-in)
When: mid-June through mid-September (species will be flagged if monitoring happens at sub-optimal time).
How: 

· Early detection snorkel searches at boat landings

· Meander surveys of lake littoral zone and shoreline
· Spiny waterflea and zebra mussel veliger tows

Training: 
June 1 Scott and GLRI coordinators will go through protocols and come up with efficiency suggestions. 

June 2 Experienced County coordinators and LTEs (those who will likely be leading a field crew) trained by GLRI staff. 
Kemp Station: Please let Scott know if you would like to take part in the training and if you will be staying at Kemp on June 1. 
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