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Washington Department of Fish 
and Wildlife 
WDFW has over 2,000 full time employees (FTEs)
• Fish Program (most FTEs)
• Wildlife Program
• Habitat Program
• Enforcement Program
• Capital Asset and Management Program (CAMP)
• Directors Office

• Communications and Public Engagement (CAPE)
• Financial Services
• Information Technology
• Human Resources

Presenter Notes
Presentation Notes
WDFW is a large 
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Prevention Section Lead 
(Jesse Schultz)

Vessel Inspector 
(Keith Strieck)

Vessel Inspector
(Gary Gertsen)

Ballast Water and 
Biofouling Section Lead

(Amanda Newsom)

AIS Policy Coordinator
(Justin Bush)

Operations Lead
(Vacant)

Data Entry Technician
(Vacant)

Data Manager
(Grace Thornton)

AIS Enforcement
(Captain Eric Anderson)

WDFW Aquatic Invasive Species

Boat Inspectors
Up to 40 Natural Resource 

workers

Cross-Program Coordination

IT EGC App 
Developer 

(Vacant)

CAPE EGC 
Consultant

(Vacant)

Habitat EGC Grant 
Manager

(Chris Waldbillig 
half-time)

Presenter Notes
Presentation Notes
I am part of the Aquatic invasive species unit with WDFW. We are a cross-program unit that includes sections that focus on ballast water and biofouling, enforcement (mandatory check stations for boats), IT and communication, and what I am going to focus on today, prevention.
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EGC Research Scientist
(Brian Turner)

ZQM Field Lead 
(Richard Visser)

4 EGC Career 
Seasonals

(ST2s)

AIS Prevention Lead
(Jesse Schultz)

Who is the Prevention Section

• EGC = European green crab
• LSP = Lummi Sea Pond
• ZQM = zebra and quagga mussels
• 12 full time employees
• 19 career seasonals
 

Decontamination Lead
(Rody Seballos)

EGC LSP Lead
(Lindsey Parker)

EGC Puget Sound Lead
(Vacant)

EGC Coastal Lead
(Rachel Flannery)

EGC Operations Lead
(Lennah Mohar)

EGC Project Lead
(Chelsey Buffington)

6 EGC Career Seasonal 
(ST2s)

2 EGC FTEs and 4  
Career Seasonals

(ST2s)

1 ZQM FTE and 5 Career 
Seasonals

(ST2s)

Presenter Notes
Presentation Notes
Most of the staff are currently focused on the European Green Crab emergency, but we are still focused on zebra and quagga mussels (ZQM), and decontamination (myself). 
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What does the Prevention Section do

• European green crab project
• Zebra and quagga mussel early detection and monitoring project
• Northern Pike detection and monitoring
• Management and rapid response plans
• Decontamination certification project
• Aquatic invasive species hatchery inspections
• Permitting

• Aquatic & Invasive Species Control General National Pollutant 
Discharge Elimination System and State Waste Discharge Permit

• AIS permits
• Finfish and shellfish stocking and transport permits

Presenter Notes
Presentation Notes
EGC is most of our funding
Jesse can't attend because of Northern Pike
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WAC 220-640 and RCW 77.135.040 Prohibited and 
Regulated Species

Regulated Species 
• May not be introduced on or into a water 

body or property, without department 
authorization, a permit, or as otherwise 
provided by rule

Prohibited Species 
• May not be possessed, introduced on or into 

a water body or property, or trafficked, 
without department authorization, a permit, 
or as otherwise provided by rule

Prohibited New Zealand Mudsnails

Regulated Goldfish

Photo Credit WDFW Randy Osborne

Presenter Notes
Presentation Notes
Every non-native species in aquatic systems are one of these two. Prohibited or regulated species.

Prohibited: Basically you can't possess, introduce, or traffic one of these species without authorization.
Regulated species can't be introduced to an aquatic system without authorization.

Really nail home the difference between prohibited and regulated species. Really make sure this is in layman's terms. 
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Full page image

Department of Fish and Wildlife XX

Quagga and Zebra Mussels
Prohibited Level 1 Invasive Species

Presenter Notes
Presentation Notes
Really nasty. Attach and clog pipes which can harm infrastructure. Wreck ecological systems. Nuisance and danger to recreational water users. Expensive to deal with, potential direct and indirect costs in the hundreds of millions of dollars.
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Native Mussels

Native Mussels = NO BYSSAL THREADS
Zebra and Quagga Mussels

Byssal Threads

Byssal Threads

Presenter Notes
Presentation Notes
I want to nail home an easy way to tell a native mussel apart from a zebra or quagga mussel.  Zebra and quagga mussels have byssal threads. These are filaments they use these to attach to surfaces. There are no mussels native to WA which byssal threads, so if you see byssal threads, it's time to sound the alarm.
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Full page image

Department of Fish and Wildlife XX

Quagga Mussel Lifecycle

Spawn at water 
temperatures > 9° C

Presenter Notes
Presentation Notes
Next I want to talk about the lifecycle of zebra and quagga mussels. Don’t' worry, you’re not getting an in-depth biology lesson, I just want to point out some basics. These mussels spawn when water temperatures are > 9 C. These quickly turn into planktonic veligers. A single adult can produce between 30,000 and 1,000,000 veligers per year. The veliger stage is when they're dangerous because they float around in the water column and can spread easily. After the veliger stage, they become planktonic postveligers where they keep floating. After a month, they sink and attach to surfaces as juveniles, and then eventually become adults.
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Early Detection Zebra and Quagga 
Mussel Monitoring Program 
(2-person team and a boat)

2024 May 1 – November 15 
– Olympia (western)
– Spokane (eastern)
– Ephrata (central)
– Snake River (southeast)?

Presenter Notes
Presentation Notes
Our early detection monitoring this year will take place from May through mid-November. This is when water temps are suitable for spawning. We currently plan on sampling the western, eastern, and central parts of the state. We may be sampling the Snake River as well, but that will depend on funding.
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Partners
Partners Water Body Common Name

Chelan County PUD Lake Entiat

Chelan County Natural Resource Department Lake Chelan

Confederated Tribes of the 
Colville Reservation

Lake Roosevelt, Rufus Woods Lake, and 
Kettle River

Douglas County PUD Lake Pateros

Grant County PUD Priest Rapids Lake and Wanapum Lake

Seattle City Light Boundary Reservoir

Snohomish County PUD Spada Lake

Spokane Tribe of Indians Lake Roosevelt

U.S. Bureau of Reclamation Lake Roosevelt

Presenter Notes
Presentation Notes
All of these partners are actively monitoring with us. 
Just say the above, don't need to read off all of the names
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Water Body Risk Assessment 
(added salinity for 2022) 

Scoring 0 Point 1 Point 2 Point 3 Point 4 Point
Establishment

Dissolved Calcium (mg/L)
0-5                                       

(no monitoring) 6-11 12-15 16-24 25 or more

Salinity (ppt)
10 or more                                       

(no monitoring)
Introduction

Public
No                                      

(no monitoring) Yes

# Boat Ramps
0                                           

(no monitoring) 1 2 3 4 or more
Boat Ramp Paved No Yes

Boat Ramp w/Dock No Yes
Motorized Watercraft Allowed No Yes

Speed Limit > 10mph No Yes
Moorage No Yes

Private Docks No Yes
Access Year Around No Yes

Ease of Access Foot Ferry Gravel road Paved road
In Columbia River Basin No Yes

Water Body Size 0-10 11-49 50-99 100 or more
Fish Stocked No Yes

Hatchery/Net Pens No Yes
Fishing Tournaments No 1-2 3-4 5-6 7 or more

Motorized Watersports Tournaments No 1 or more
Boatyard No Yes

Hydropower/Flood Control No Yes
Irrigation No Yes

Municipal Water No Yes

Proximity to Source Population
No drainages west of 

continental divide
West of continental 

divide
Nearby, but may not be 

as easily assessable
Downstream, connected, 

or within easy drive
Monitoring Frequency

0 1-20 21-34 35-39 40-49 50 or more
No monitoring Once every 3 years Once every 2 years Once a year Twice a year Three a year

Presenter Notes
Presentation Notes
We developed a quantifiable way to determine areas that need to be monitored. Depending on the score, an area will be considered low priority, high priority, or no monitoring.
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Early Detection Zebra and Quagga 
Mussel Monitoring

(124 water bodies and 304 sites) 

Presenter Notes
Presentation Notes
Based on these metrics, we have 304 sites across 124 waterbodies throughout Washington.



Department of Fish and Wildlife

Sampling Methods
(field season May-November)

Grass Pickerel

High-Risk Sites
• Horizontal and vertical plankton 

net tows
• Artificial substrates/collection 

plates
• Visual and tactile shoreline
• Water quality
• Dissolved calcium
• Environmental DNA (eDNA)

• Sites visited 3x per year only
• Petite Ponar grab sampler
• AIS signage installed

Low-Risk Sites
• Visual and tactile shoreline
• Water quality
• Dissolved calcium
• AIS signage installed
• Other sample methods if site 

allows

Presenter Notes
Presentation Notes
Like I said before sites are either high or low risk.
High-risk are typically sampled 1-3 x a year
Low risk are typically once every other year or every 3 years – usually done from shore.
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AIS Signage

Grass Pickerel

• Each sign installed at site
• Signs are not installed without property manager’s permission

Presenter Notes
Presentation Notes
Increase public awareness
If non-resident boater in WA, have to pay $24 fee, unless it's shared waters like the Columbia.
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Horizontal and Vertical Plankton Net Tows

Grass Pickerel
• Water temperatures > than 9° C (spawning)
• Juveniles and veligers
• Horizontal and vertical tows for 1 composite sample per site visit
• Analysis by private consultants - Cameron Lange and  Steve Wells
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Artificial Substrates/Collection Plates

Grass Pickerel
• Left in water year around
• Post-settled juveniles and adults
• 1 per site
• Analysis conducted by staff in the field unless possible AIS taken to lab

Presenter Notes
Presentation Notes
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Visual and Tactile Shoreline

Grass Pickerel
• Post-settled juveniles and adults
• Standardized by time – 10 minutes
• Analysis conducted by staff in the field unless possible AIS taken to lab

Presenter Notes
Presentation Notes
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Water Quality

• Salinity
• pH
• Temperature
• Visibility

Hanna Multiparameter HI9829

Secchi disc

Presenter Notes
Presentation Notes
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Water Quality - Dissolved Calcium

Grass Pickerel

• 1 sample per site visit
• “Highest” dissolved calcium measurements are generally during the 

summer and “lowest” during spring
• Analysis by Dr. Carmen Nezat - Eastern Washington University

Presenter Notes
Presentation Notes
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eDNA

Grass Pickerel
• Started in 2017 for zebra/quagga mussels only
• 2018 - added New Zealand mudsnails (NZMS)
• 2019 - for zebra/quagga mussels, NZMS, and Northern Pike
• 1 sample per site visit (sites with 3 visits per year only)

• 3 samples conducted at the site per year
• Smith Root Inc. eDNA backpack filter
• Analysis conducted by WDFW Genetics Lab

Presenter Notes
Presentation Notes
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Petite Ponar Grab Sampler

Grass Pickerel
• Post-settled juveniles and adults
• 1 sample per site visit
• Analysis conducted by staff in the field unless possible AIS taken to lab

Presenter Notes
Presentation Notes
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Labs 

• Plankton tow samples
• Steve Wells, Aquaticus LLC
• Cameron Lange, Consultant
• Procuring third lab for 2024

• eDNA samples
• Lisa Crosson, PhD, WDFW Molecular Genetics Lab
• Secondary confirmation Washington State University

• Dissolved calcium
• Carmen Nezat, PhD, Eastern Washington University

Presenter Notes
Presentation Notes
Importance of having multiple labs to prevent bottleneck effect, which happened for Idaho detection and for QAQC/secondary confirmation.
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2022 Results and 2023 Results (NO 
zebra/quagga mussels detected)
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• Over 5,000 dissolved calcium samples since 2016
• 2024 reduce dissolved calcium samples 
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Presenter Notes
Presentation Notes
2022 and 2023 results
EDNA samples have spiked, nearly 800 samples,



Department of Fish and Wildlife

Idaho Detection Overview
• Idaho State Department of Agriculture (ISDA) conducted routine early 

detection zebra and quagga mussel monitoring 
• Plankton tows 
• In the Snake River at Centennial Waterfront Park, Twin Falls, Idaho

• Steve Wells of Aquaticus, LLC in Florida analyzed the plankton samples 
using cross-polarized light microscopy
• Detected quagga mussel veligers
• Immediately notified ISDA
• WDFW also uses Steve Wells and another lab
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Idaho Detection Overview
• ISDA conducted rapid response monitoring at Centennial Waterfront 

Park area and samples sent to another lab for confirmation

• Adult quagga mussels detected using SCUBA

• September 18, 2023 the State of Idaho announced the presence of 
quagga mussels
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Rapid Response Plans Activated 
• ISDA initiated their zebra and quagga mussel rapid response plan that 

includes: 
• Notifying impacted entities
• Implementing containment measures
• Conducting distribution surveys
• Evaluating for potential treatment options

• The 100th Meridian Initiative Columbia River Basin Team
• Coordinated by the Pacific States Marine Fisheries Commission 
• Mobilized a regional Multi-Agency Coordination Group (MAC 

Group)
• Activated a regional response plan: 

• Columbia River Basin Interagency Invasive Species Response 
Plan: Dreissenid Species
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Distribution Surveys  

Presenter Notes
Presentation Notes
Here are the sites that the ISDA surveyed.
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Treatment Overview
• Treatment area 16 miles

• 1st treatment started October 3, 2023 using chelated copper at 1 ppm 
for a contact time of 96 hours

• 2nd treatment conducted October 9, 2023 using chelated copper at 1 
ppm for a contact time of 96 hours

• Link to ISDA treatment presentation Snake River Quagga Mussel 
(idaho.gov)

Presenter Notes
Presentation Notes
Copper compounds are toxic when ingested by mussels. We don't speak for Idaho, but this is what they did. They have great information on their website.

Formulation allows copper to stay in solution. Allowing for a much longer extended-release time.


https://agri.idaho.gov/main/wp-content/uploads/2023/10/Snake-River-Quagga-Mussel_Treatment-Presentation.pdf
https://agri.idaho.gov/main/wp-content/uploads/2023/10/Snake-River-Quagga-Mussel_Treatment-Presentation.pdf
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Treatment Application
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Post Treatment Monitoring

• Copper levels are at pretreatment levels

• ISDA conducted plankton tows October 17, 2023 and detected NO 
quagga mussel veligers

• ISDA conducted plankton tows October 31, 2023 and detected few 
quagga mussel veligers in poor condition due to the treatment

• Water temperatures are now too cold for spawning

• Now in a waiting game. Monitoring resumes when water increases to 
spawning temperature.

Presenter Notes
Presentation Notes
Now we are at a waiting game. We know they aren't spawning due to water temp, but will start monitoring again once temps have increased to spawning temps
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Observed Treatment October 3-4, 2023
A True Rapid Response

Quagga mussel presence announced= Sept. 18th, 2023

Presenter Notes
Presentation Notes
First detection Sept 18. First treatment Oct 3-4, true rapid response. 
Second treatment was Oct 9th for security and to hammer it again.
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It Takes a Team

Presenter Notes
Presentation Notes
It really takes a team to respond as quickly as Idaho did. Many entities involved, a lot of the onus was on Idaho with some assistance from federal entities.
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Invasive Fish Mortality

Presenter Notes
Presentation Notes
The chelated copper treatment had the added benefit of nuking a bunch of common carp, which are also invasives.
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2022 Results and 2023 Results - Snake River    
(NO zebra/quagga mussels detected)
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• 403 dissolved calcium samples 2016-2022 average is 19 mg/L
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Presenter Notes
Presentation Notes
This graph shows all of the sampling that we've done in the Snake in WA
Sept 18th through end of season, we hammered it.
403 dissolved calcium 2016-2022, 19mg/l is above threshold for ZQM, but much lower than in idaho
Idaho 40-50 mg/l
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Snake River Monitoring Sites

• 23 sites prior to Idaho detection
• Added 8 sites from Swallows Park in Clarkston to WA, OR, ID border
• Total of 31 sites
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Northern Pike 
Classification: Prohibited
Status: Established in four water bodies in Washington

Northern Pike

Grass Pickerel Tiger muskie (Michael Floyd)

Presenter Notes
Presentation Notes
Northern pike are bad, but we also have a couple other species that look like Northern Pike
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Northern Pike, Tiger Muskie, and Grass Pickerel 

2 Lakes

  

Presenter Notes
Presentation Notes
Really focus on that they are in the NE corner and we are trying to keep them in the NE corner via containment. Working with tribal entities to use gills nets to suppress their populations.
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Management and Rapid Response Plans

• Water body classifications
• Detection verifications
• Notification of detections
• What actions to take

Presenter Notes
Presentation Notes
We have our management and rapid response plans. We have these set for Northern pike and are currently updating mussel plan and European green crab management plan
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Invasive Species Management 
Protocols (ISMP)

– Version 1 July 2011

– Version 2 November 2012

– Draft Version 3 February 
2016

– Version 4 September 2022
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Develop and Implement ISMP 
Certification Program

Goal: Certify all WDFW staff needing the 
training

• Online and in-person trainings
• General AIS information
• Overview of ISMP
• Make the training available to anyone who 
wants it once WDFW staff are certified
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Develop and Implement Hatchery 
AIS Inspections
– Develop inspection 

protocols based on best 
management practices by 
the Western Invasive Species 
Coordination Effort and in 
coordination with WDFW 
Hatchery staff

– Inspect WDFW’s 
70+ hatcheries
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Rody’s First Task

– Develop finfish transport 
permit process relating to 
AIS

– Mitigate risk of AIS           
(i.e. quagga/zebra mussels) 
entering WA via aquaculture 
and transport
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Questions?

Jesse Schultz 360-480-2105
Jesse.Schultz@dfw.wa.gov

Aquatic Invasive Species Unit

Rody Seballos 360-584-4501
Rody.Seballos@dfw.wa.gov

Aquatic Invasive Species Unit

mailto:Jesse.Schultz@dfw.wa.gov
mailto:Jesse.Schultz@dfw.wa.gov
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