Appendix A. Invasive Mussel Control Plan Template

[Title]
[Agency]
[Date]
Purpose
Suggested introductory language: This Control Plan was developed by [NAME] agency to define the measures implemented to control or eradicate invasive mussels within the [NAME] water supply system, eliminate or minimize any potential downstream spread of an invasive mussel.
Introduction
The introduction provides the context for the Control Plan and should include descriptions of the following:
Regulatory Setting
Describe the public or private agency that operates the water supply system. Describe all additional agencies or entities that have roles in management of the water supply system or activities that take place within the water supply system, and a description of those roles and authorities. Describe any federal, state, or local licenses, permits, and agreements under which the water supply system operates (e.g., Federal Energy Regulatory Commission License, Lake and Streambed Alteration Agreement, etc.). Include a description of any additional information that relates to the potential for invasive mussels to impact the environment outside of the water supply system.
Environmental Setting
Describe the water supply system, including all waterbodies and waterways associated with the system in sufficient detail for CDFW to understand the operations of the water supply system. Detail the areas within the system that will require control measures to prevent the movement of invasive mussels from the water supply system. Include a description of any additional information that relates to the potential for invasive mussels to impact the environment outside of the water supply system.
Details should include:
· Specific geographic location, including county(ies)
· Map(s) of the system depicting all points of water inflow and outflow (source of water, water contractors/customers, terminal destinations)
· Waterbodies, waterways, and canal systems within the water supply system (e.g. volume, area, depth, etc.)
· Public access points including recreation permitted and prohibited (launch ramps, shorelines, types of vessels, day use, slips/moored, fishing, bait, etc.)
· Management of recreation (staffing, gate, kiosk, hours/seasons of operation, landing zones, etc.) and data on public usage
System Facilities and Water Management Operations
Describe the water supply system infrastructure and operations with sufficient detail for CDFW to understand the components within the system that will require control measures to prevent the release of invasive mussels from the water supply system.
Details should include:
· Intended use of water (domestic, ground water recharge, irrigation, etc.)
· Infrastructure, facilities, and in-water equipment (permanent and temporary) exposed to untreated raw water likely to be colonized by mussels (pumping plants, hydropower facilities, canals, pipelines, aqueducts, groundwater recharge basins, headworks, dams, values, floodgate, etc.)
· How the water is managed, including the need for dewatering of discreet sections of water supply system to allow for maintenance
Methods to Delineate the Infestation, Including Both Adult Mussels and Veligers
Describe the status of the invasive mussel population at the time the plan is developed. This information should include the initial date of detection, species of invasive mussel(s) detected, and the efforts taken thereafter to determine the extent of invasive mussels within the water supply system. This should include a description of the method(s) used to survey for mussels, the dates, locations, life stage(s), densities, the representative that confirmed species deification, etc.
Methods to Control or Eradicate Adult Mussels and Decontaminate Water Containing Larval Mussels
Assess Containment Points
Describe the specific containment points and control measures that will be implemented to eliminate or minimize any potential downstream spread of mussels. Though other means exist, the three primary mechanisms by which invasive mussels can spread are 1) downstream in hydrologically connected waters, 2) as a result of intentional or unintentional raw water releases outside the water supply system; and 3) overland via human-mediated activities. 
Include a description of all containment points within the water supply system. Containment actions must be defined for each containment point. Adequate measures to address containment should be informed by the biology of invasive mussels. If control measures are included for which uncertainty exists whether they will be implemented, clearly state that their implementation is uncertain.
Downstream Spread
Describe control measures considered and implemented to eliminate or minimize the downstream spread of invasive mussels. Control measures could include, but are not limited to, filtration, chemical application, etc. 
Describe any existing legal requirements or agreements that pertain to downstream releases. For example, a Federal Energy Regulatory Commission License or water deliveries to other agencies.
Discharge Events
Describe control measures considered and implemented to eliminate or minimize the spread when water is discharged from the water supply system, typically for maintenance activities, into waters that are not otherwise hydrologically connected to the infested water supply system. Include a list of all potential discharge sites, where discharged water may be released, and control measures that will be implemented. Control measures could include, but are not limited to, percolation and desiccation, filters, chemical treatment, etc. 
Describe actions that will be taken should an accidental, unmanaged discharge of raw water be released into a waterway. 
Describe any existing permits or agreements in place pertaining to planned discharges. For example, include that a discharge event is covered by a Lake and Streambed Alteration Agreement.
Overland Spread
Describe all activities that occur within the infested water supply system and whether those activities are a potential pathway to move mussels and/or water containing mussels and veligers overland. This section should identify the specific containment measures that will be implemented for each of the identified pathways.
Include a description of any management activities that are currently underway and anticipated to continue, as well as any new efforts that will be implemented. If actions are discrete or anticipated to cease, their date of completion should be included in the Control Plan. If actions contained in the Control Plan are not currently being implemented, the date that they are anticipated to begin should be provided.
Describe the responsibility of partner agencies implementing actions, the agency and their role should be identified. 
Describe outreach and education that will be used to support control and containment measures.
A Systematic Monitoring Program to Determine Any Changes in Conditions 
Describe the systematic monitoring occurring within the water supply system to determine any changes in the mussel population. At minimum, identify the specific locations within the water supply system, method(s) that will be used, protocols that will be used, and approximate dates/frequency. Mussel monitoring results can be compared to water quality data, for example, temperature, calcium, salinity, to understand the mussel’s biology in California waters and effectiveness of control efforts. 
The monitoring program can be described in a table or narrative, or a combination of both. A suggested table format follows but should be adapted as needed.
Example 1. Monitoring Plan Table
Waterbody: WATERBODY NAME
	Monitoring Method
	Location(s)
	Dates
	Frequency
	Agency

	Plankton sampling
	Include list of locations
	Monthly or year-round, based on water temperature
	Twice per month
	Plankton sampling: AGENCY
Sample analysis: Define Laboratory

	Surface surveys
	Include list of locations
	Monthly
	Once per month
	AGENCY

	Artificial substrates
	Include list of locations
	Year-round
	Once per month
	AGENCY

	Water quality (temperature, calcium, DO, salinity, pH, etc.)
	Include list of locations
	Year-round
	Once per month
	AGENCY


Maintain Functionality of the Water Supply Facility (optional)
Include a description of measures that will be implemented within the water supply system to maintain operations. This includes infrastructure, facilities, and in-water equipment exposed to untreated raw water vulnerable to mussel colonization (pumping plants, hydropower facilities, canals, pipelines, aqueducts, groundwater recharge basins, headworks, dams, values, floodgate, etc.).
This could include, but is not limited to:
· Manual removal (hand removal, hot water high pressure removal)
· Filtration
· Ultraviolet light
· Oxygen deprivation (tarping, stratification, lake management)
· Chemical applications (ozone, chlorine, potassium chloride, copper-based products, bacteria-based products)
· Anti-fouling coatings
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