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SECTION 1.0

Introduction

In April 2014, the Yuba County Water Agency (YCWA), pursuant to Section (§) 5.18 of Title 18 of the Code of Federal Regulations, filed with the Federal Energy Regulatory Commission (FERC) an Application for a New License for Major Project – Existing Dam – for YCWA’s 361.9 megawatt Yuba River Development Project, FERC Project No. 2246 (Project).  The initial license for the Project was issued by the Federal Power Commission (FERC’s predecessor) to YCWA on May 16, 1963, effective on May 1, 1963.  The Federal Power Commission’s May 6, 1966, Order Amending License changed the license’s effective date to May 1, 1966, for a term ending on April 30, 2016.
YCWA included in its Application for a New License this Aquatic Invasive Species (AIS) Management Plan (Plan).

The United States Department of Agriculture, Forest Service’s (Forest Service) Federal Power Act (FPA) Section 4(e) authority only applies in this Plan to Project facilities on National Forest System (NFS) lands, and the United States Army Corps of Engineers’ FPA Section 4(e) authority only applies in this Plan to Project facilities on Federal land administered by the United States Army Corps of Engineers.  The Forest Service administers the Plumas National Forest (PNF) in conformance with the PNF Land and Resource Management Plan (USDA Forest Service 1988), as subsequently amended, and administers the Tahoe National Forest (TNF) in conformance with TNF Land and Resource Management Plan (USDA Forest Service 1990), as subsequently amended.
1.1
Background
1.1.1
Yuba River Development Project
The Project is located in Yuba, Sierra and Nevada counties, California, on the main stems of the Yuba River, the North Yuba River and the Middle Yuba River, and on Oregon Creek, a tributary to the Middle Yuba River.  Major Project facilities, which range in elevation from 280 feet (ft) to 2,049 ft, include:  1) New Bullards Bar Dam and Reservoir; 2) Our House and Log Cabin diversion dams; 3) Lohman Ridge and Camptonville diversion tunnels; 4) New Colgate and Narrows 2 power tunnels and penstocks; 5) New Colgate, New Bullards Minimum Flow and Narrows 2 powerhouses; and 6) appurtenant facilities and features (e.g., administrative buildings, switchyards, roads, trails and gages).  The existing Project does not include any aboveground open water conduits (e.g., canals or flumes) or any transmission lines.
In addition, the Project includes 16 developed recreation facilities.  These include: 1) Hornswoggle Group Campground; 2) Schoolhouse Campground; 3) Dark Day Campground; 4) Cottage Creek Campground;
 5) Garden Point Boat-in Campground; 6) Madrone Cove Boat-in Campground; 7) Frenchy Point Boat-in Campground; 8) Dark Day Picnic Area; 9) Sunset Vista Point; 10) Dam Overlook; 11) Moran Road Day Use Area; 12) Cottage Creek Boat Launch;
 13) Dark Day Boat Launch, including the Overflow Parking Area; 14) Schoolhouse Trail; 15) Bullards Bar Trail; and 16) floating comfort stations.
  All of the recreation facilities are located on NFS land, with the exception of the Dam Overlook, Cottage Creek Boat Launch and small portions of the Bullards Bar Trail, which are located on land owned by YCWA.  All of the developed recreation facilities are located within the existing FERC Project Boundary, except for a few short segments of the Bullards Bar Trail to the east of the Dark Day Boat Launch.  In addition, the Project includes two undeveloped recreation sites at Our House and Log Cabin diversion dams, both located on NFS land and within the existing FERC Project Boundary.
Figure 1.1-1 shows the Project Vicinity,
 proposed Project, and proposed FERC Project Boundary.
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Figure 1.1-1.  Yuba County Water Agency’s Yuba River Development Project and Project Vicinity.
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1.1.2
Aquatic Invasive Species
For the purpose of this Plan, AIS of concern include, but are not limited to:
· Mollusks

· quagga mussel (Dreissena rostriformis bugensis)
· zebra mussel (Dreissena polymorpha)

· New Zealand mudsnail (Potamopyrgus antipodarum)

· Asian clam (Corbicula fluminea)
· Amphibians

· American bullfrog (Lithobates catesbeianus)
· Aquatic Plants

· curly leaf pondweed (Potamogeton crispus)

· Eurasian watermilfoil (Myriophyllum spicatum)

· hydrilla (Hydrilla verticillata)

· water hyacinth (Eichhornia crassipes)
· Brazilian waterweed (Egeria densa)

· parrot’s feather milfoil (Myriophyllum aquaticum)

· Carolina fanwort (Cabomba caroliniana)

· water primrose (Ludwigia spp.)

· Algae
· didymo (Didymosphenia geminata)
The above species are considered AIS of concern under this Plan because they currently occur within or have a known risk of being introduced to the Project Vicinity.  With the exception of Asian clam, American bullfrog, and didymo, the AIS listed above have not been reported in Project reservoirs or impoundments, or in the Project Vicinity.

1.2
Purpose of the Aquatic Invasive Species Management Plan

This Plan provides guidance to manage AIS within the FERC Project Boundary.

YCWA will coordinate the efforts required under this Plan with other Project resource efforts, including implementation of other resource management plans and measures included in the new license.

1.3
Goals and Objectives of the Aquatic Invasive Species Management Plan

The goals of this Plan are to:  1) implement activities to minimize and prevent the introduction and spread of AIS into and throughout Project-affected waters; 2) provide education and outreach to ensure public awareness of AIS effects and management throughout Project-affected waters; 3) implement monitoring programs to ensure early detection of AIS; 4) ensure all Project AIS management activities comply with Federal and State of California laws, regulations, policies, and management plans, and with Forest Service directives and orders regarding AIS.

The objective of the Plan is to provide necessary guidance to meet the Plan goals.

1.4
Current Federal and State of California Authorities Applicable to Aquatic Invasive Species
This section provides a summary of Federal and State of California laws, regulations, policies, and management plans, and Forest Service directives and orders applicable to AIS and relevant to the FERC Project boundary.  AIS laws related to the marine waters or otherwise not applicable to the Project are not described here.  Additional information on Federal and State AIS laws not listed in this Plan is included in Appendix B of the California Aquatic Invasive Species Management Plan (State of California Resources Agency and Cal Fish and Wildlife 2008).
1.4.1
Federal Laws, Regulations, Policies, and Plans
1.4.1.1
Lacey Act

The Lacey Act prohibits the importation into the United States, any territory of the United States, or any possession of the United States, or any shipment between the continental United States, of the zebra mussel, which the Secretary of the Interior may prescribe by regulation to be injurious to human beings, to the interests of agriculture, horticulture, forestry, or to wildlife or the wildlife resources of the United States.  
1.4.1.2
Non-indigenous Aquatic Nuisance Prevention and Control Act
This act prohibits the transportation, introduction and spread of non-indigenous species in waters of the United States by ballast water and other vessels equipped with ballast water tanks.  Voluntary guidelines include:  1) ensure to the maximum extent practicable that aquatic nuisance species are not discharged into waters of the United States from vessels; and 2) assess the effectiveness of the voluntary guidelines and regulations in reducing the introduction and spread of aquatic nuisance species by vessels.  This act was amended by the National Invasive Species Act (see Section 1.4.1.3 below).
1.4.1.3
National Invasive Species Act
The National Invasive Species Act, which was created to reauthorize and amend the Non-indigenous Aquatic Nuisance Prevention and Control Act, prohibits the introduction and spread on non-indigenous species into the waters of the United States.  It authorizes the government to produce guidelines for how to guard against the introduction and dispersal of invasive species, regulations for vessel operations and crew safety, and education and training programs to promote compliance.

1.4.1.4
Forest Service Manual 2900 Invasive Species Management

The Forest Service Manual 2900 Invasive Species Management (USDA 2011) sets forth Forest Service policy, responsibilities, and direction for the prevention, detection, control and restoration of effects from aquatic and terrestrial invasive species.  Forest Service Manual 2900 is included as Attachment A to this Plan and can be located at http://www.invasivespeciesinfo.gov/docs/toolkit/fspolicy_2900_20111205.pdf.
1.4.1.5
Executive Order 13112

Executive Order 13112 issued February 3, 1999 (E.O. 13112) (Attachment B) regarding invasive species directs Federal agencies to use authorities to:  1) prevent the introduction of invasive species; 2) detect and respond rapidly to control populations of such species; 3) monitor invasive species populations accurately and reliably; 4) restore native species and habitat conditions that have been invaded; 5) provide for environmentally sound control of invasive species; and 6) promote public education in invasive species and the means to address them.  It also orders Federal agencies to not authorize, fund, or carry out actions that it believes are likely to cause or promote the introduction or spread of invasive species in the United States or elsewhere unless all feasible and prudent measures to minimize risk of harm will be taken in conjunction with the actions.

1.4.1.6
Clean Water Act of 1977

The Clean Water Act of 1977 (33 U.S.C. 1251, 1254, 1323, 1324, 1329, 1342, 1344; 91 Stat. 1566) amends the Federal Water Pollution control Act of 1972.  Section 313 is strengthened to stress Federal agency compliance with Federal, State and local substantive and procedural requirements related to the control and abatement of pollution to the same extent as required of non-governmental entities.  Invasive species management to improve watershed condition supports the act’s charge to maintain the ecological integrity of the nation’s waters, including the physical, chemical and biological components.

1.4.2
State Laws, Regulations, Policies, and Plans 
1.4.2.1
California Department of Food and Agriculture Noxious Weed List

The California Department of Food and Agriculture (CDFA) maintains a list, which is updated on an annual basis, and includes various aquatic invasive plants or noxious weeds for the State of California.  One of these plants is hydrilla, and the CDFA conducts hydrilla eradication efforts in four counties throughout California integrating various methods of control, including Nevada and Yuba (CDFA 2013).  The largest eradication effort is the infestation in Clear Lake which began in 1994.  The CDFA has successfully eradicated hydrilla from 14 counties, none of them a county where the Project is located.  The Hydrilla Eradication Program’s mandate is to protect the state’s water systems from this weed by finding and eradicating it.  As the lead agency, the CDFA runs the Program, but does so in cooperation with county agricultural commissioners and other Federal, state, county and city agencies, Native American tribes and private individuals and entities.  The CDFA is committed to an “early detection and rapid response” strategy for the eradication of hydrilla.  When an infestation is found at an early stage, the population is still small, eradication efforts cost less and result in less environmental impact than if infestations were detected later when populations are larger and more widespread.  “Rapid response” involves implementing the most effective eradication methods as quickly as possible (CDFA 2013).
1.4.2.2
California Porter-Cologne Water Quality Control Act

Under the Porter-Cologne Water Quality Control Act, the State Water Resources Control Board (SWRCB) has the ultimate authority over State water rights and water quality policy.  Porter-Cologne also establishes nine Regional Water Quality Control Boards (RWQCB) to oversee water quality on a day-to-day basis at the local/regional level.  This includes the continued implementation of the California State Mussel Watch Program.
1.4.2.3
California Code of Regulations
Section 671 of Title 14 of the California Code of Regulations (C.C.R.) provides a list of live animals which are unlawful to import, transport, or possess in California except under a permit provided by California Department of Fish and Wildlife (Cal Fish and Wildlife).  Several species of AIS are on this “restricted” animals list, as described below in Section 2.1 of this Plan.
1.4.2.4
California Fish and Game Code

The California Fish and Game Code (F.G.C), which is implemented by Cal Fish and Wildlife, provides several laws relating to aquatic invasive species, including:
· Section 2118.  This section provides a list of wild animals that cannot be imported, transported, possessed, or released alive in California except under permit issued by Cal Fish and Wildlife.

· Sections 2270-2271.  These sections provide restrictions for the importation of aquatic animals (i.e., fish, reptiles, and amphibians) and plants into California.
· Section 2300.  This section prohibits the sale, possession, importation, transportation, transfer, and release of nine species of algae of the Genus Caulerpa in California.

· Section 2301.  This section prohibits the possession, importation, shipment, or transportation of mussels of the Genus Dreissena in California except as authorized by Cal Fish and Wildlife.

· Section 2302.   This section describes the responsibilities of reservoir owners and managers in California as related to mussels of the Genus Dreissena.
· Sections 6400-6403.  These sections make it unlawful to place or plant live fish, fresh or salt water animals, or aquatic plants in California without permission of Cal Fish and Wildlife.

1.4.2.5
California Aquatic Invasive Species Management Plan

The California Aquatic Invasive Species Management Plan (State of California Resources Agency and Cal Fish and Wildlife 2008) identifies major objectives and associated actions that need to be attained in order to minimize the harmful ecological, economic, and human health impacts of AIS in California.

1.4.2.6
Assembly Bill 2443
Assembly Bill 2443, approved in 2012, added Article 1.3, Sections 675 through 676 to Chapter 5 of Division 3 of the California Harbors and Navigation Code, which imposes an additional fee for registration of recreational vessels.  The revenue from the additional registration fees is deposited into the Harbors and Watercraft Revolving Fund and used to administer and implement dreissenid mussel monitoring, inspection, and infestation prevention programs.  Specifically, the fees are used to fund costs incurred by the California Department of Parks and Recreation to administer the program, costs (not to exceed 15% of the remaining revenues in the fund) incurred by Cal Fish and Wildlife to administer specific sections of F.G.C. Sections 2301 and 2302, and grants (not less than 85% of the remaining revenues in the fund) to entities subject to Section 2302(a) of the F.G.C. for costs incident to the implementation of a dreissenid mussel prevention program consistent with F.G.C. Section 2302.  Existing prevention programs consisting of specific inspection standards and prevention procedures are given priority for grants; however, not all programs are awarded grants.  Project waters with existing prevention programs are eligible to receive grant funding.
1.5
Contents of the Aquatic Invasive Species Management Plan
This Plan includes the following:

· Section 1.0.  Introduction.  This section includes introductory information, including the purpose and goals of the Plan.
· Section 2.0.  Species Information and History of Project Management.  This section includes life histories and historical Project management of AIS.

· Section 3.0.  Aquatic Invasive Species Management and Monitoring.  This section includes a description of preventative and monitoring guidelines for AIS. 

· Section 4.0.  Training, Reporting, Consultation and Plan Revisions.  This section details consultation commitments under the Plan between YCWA, Cal Fish and Wildlife and the Forest Service. 

· Section 5.0.  References Cited.  This section provides a list of the references cited in the Plan.
SECTION 2.0

Species Information and History of Project Management
2.1
Species Life History
2.1.1
Quagga Mussel (Dreissena rostriformis bugensis)
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Quagga mussel is a small (up to 4 centimeters [cm]), freshwater mollusk, native to the Dneiper River drainage of Ukraine and Ponto-Caspian Sea.  Ballast water discharge from transoceanic liners carried mollusks to North America, and larval drift and recreational and commercial boating have facilitated their spread.  Quagga mussels were first found in the United States in 1989 in the Great Lakes and have since moved west (USGS 2014a).
The closest current known location of quagga mussel to the Project are Lake Mead and the Colorado River downstream of Lake Mead, as well as all watersheds receiving water via the Colorado Aqueduct System.  In California, these are in Southern California, the closest of which is approximately 500 miles south of the Project (USGS 2015a).  In Nevada, quagga mussel veligers were detected in Lahontan Reservoir, as well as in Rye Patch Reservoir, in 2011 and have not been located in sampling since that time (NDOW 2012).
Quagga mussels can inhabit freshwater lakes, reservoirs and streams and colonize soft and hard substrates.  The mussels can cause tremendous damage to hydro facilities and aquatic ecosystems once they invade a system.  They clog water intakes and fish screens, as well as impede recreation opportunities by growing on recreation facilities (USGS 2015a).

In addition, quagga mussels consume large quantities of microscopic plants and animals, which are the basis of native communities, and thus, lead to the disturbance of the natural ecosystem, harming plants and wildlife (USFWS 2011).

A single female can produce over a million eggs a year (USGS 2014a).
In North America, quagga mussel cannot survive in water with salinity over 5 parts per thousand (USGS 2014a).  Currently, the best scientific data indicate that if calcium levels are low (less than 12 milligrams per liter, or mg/L), introduced adult quagga mussels do not survive and veligers do not develop (Claudi and Prescott 2011).  There are other water quality parameters that appear to also limit the ability of quagga mussel adults to survive and veligers to successfully develop, including pH, hardness and water temperature.  Calcium carbonate solubility increases as pH decreases.  In spite of adequate calcium, if the pH is low (less than 7.3 units), shells become thin as they lose calcium to the external environment (Claudi and Prescott 2011).  However, initial introduction can occur under a broader range of conditions.
Much research is currently being conducted on the management of quagga mussel once it has invaded a waterbody; although there are promising leads, prevention is the only effective management strategy (USGS 2014a).  Research on natural enemies, both in Europe and North America, has focused on predators, particularly birds (i.e., 36 species) and fish (i.e., 53 species) that eat veligers and attached mussels.  The vast majority of the organisms that are natural enemies in Europe are not present in North America.  Ecologically similar species do exist; however, they have not been observed preying on dreissenids at levels that limit populations.  In California, native and non-native species predators include redear sunfish (Lepomis microlophus), smallmouth bass (Micropterus dolomieu), diving ducks and crayfish (Hoddle 2014).  Both redear sunfish and smallmouth bass occur in New Bullards Bar Reservoir.
Under C.C.R. 14 Section 671(c)(10), quagga mussel is listed as a Restricted Species, which means it is “unlawful to import, transport, or possess live (quagga mussels)…except under permit issued by the department.”  Additionally, pursuant to this regulation, all species of Dreissena are termed “detrimental,” which means they pose a threat to native wildlife, the agricultural interests of the state, or to public health or safety. 
In addition, F.G.C. Sections 2301 and 2302 provide specific regulations on dreissenid mussels, including quagga and zebra mussels.  F.G.C. Section 2301 states that nobody shall: “possess, import, ship, or transport in the state, or place, plant, or cause to be placed or planted in any water within the state, dreissenid mussels.”  This law gives the director of the Cal Fish and Wildlife, or his or her designee, the right to conduct inspections of conveyances, order conveyances to be drained, impound or quarantine conveyances, and close or restrict access to conveyances to prevent the importation, shipment, or transport of dreissenid mussels.  Additionally, F.G.C. Section 2301 requires a public or private agency that operates a water supply to prepare and implement a plan to control or eradicate dreissenid mussels if detected in their water system.  This law also requires any entity which discovers dreissenid mussels to immediately report the finding to Cal Fish and Wildlife.

Pursuant to F.G.C. Section 2302 (Attachment C), any person, or Federal, State, or local agency, district, or authority that owns or manages a reservoir where recreational, boating, or fishing activities are permitted, shall:  1) assess the vulnerability of the reservoir for introduction of dreissenid mussels; and 2) develop and implement a program designed to prevent the introduction of dreissenid mussels.  At a minimum, the prevention program shall include:  public education, monitoring, and management of the recreational, boating, and fishing activities that are permitted.
2.1.2
Zebra Mussel (Dreissena polymorpha)
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Zebra mussel is a small (around 0.5-cm), freshwater mollusk, native to the Black, Caspian and Azov seas.  Ballast water discharge from a single commercial cargo ship into the Great Lakes in 1988 is responsible for their introduction into the United States.  Since then, larval drift and recreational and commercial boating have facilitated their spread (USGS 2014b).
The closest current known location of zebra mussels to the Project is the currently-closed San Justo Reservoir in California, approximately 250 miles south of the Project (San Benito County 2013).  There are no other known zebra mussel occurrences in California or Nevada (USGS 2015b).
Zebra mussel can inhabit freshwater lakes, reservoirs and streams and colonize any stable substrate.  They can also settle on submerged plants and be transported with them on bait buckets, fishing gear or boats.  These mussels can cause damage to hydrofacilities and ecosystems once they invade a system.  They clog water intakes and fish screens, as well as impede recreation opportunities by growing on recreation facilities (USDA 2013).

Additionally, zebra mussels consume large quantities of microscopic plants and animals, which are the basis of native communities, and thus, lead to the disturbance of the natural ecosystem, harming plants and wildlife (USFWS 2011).

A single female can lay 40,000 eggs in a single reproductive cycle and up to one million in a spawning season (USGS 2014b).

Zebra mussels can tolerate only very low salinity (USGS 2014b).  Currently, the best scientific data indicate that if calcium levels are low (i.e., less than 12 mg/L), introduced adult zebra mussels do not survive and veligers do not develop (Claudi and Prescott 2011).  There are other water quality parameters that appear to also limit the ability of zebra mussel adults to survive and veligers to successfully develop, including pH, hardness and water temperature.  Calcium carbonate solubility increases as pH decreases.  In spite of adequate calcium, if the pH is low (i.e., less than 7.3 units) shells become thin as they lose calcium to the external environment (Claudi and Prescott 2011).  However, initial introduction can occur under a broader range of conditions.
Extensive research is currently being conducted on the management of zebra mussel once it has invaded a waterbody and although there are promising leads; prevention is the only effective management strategy (USGS 2014b).  Research on natural enemies, both in Europe and North America, has focused on predators, particularly birds (i.e., 36 species) and fish (i.e., 53 species that eat veligers and attached mussels).  The vast majority of the organisms that are natural enemies in Europe are not present in North America.  Ecologically similar species do exist; however, they have not been observed preying on dreissenids at levels that limit populations.  In California, native and non-native species predators include redear sunfish, smallmouth bass, diving ducks and crayfish (Hoddle 2014).  Both redear sunfish and smallmouth bass occur in New Bullards Bar Reservoir.
The Federal Lacey Act (18 U.S.C. 42) lists zebra mussels as injurious wildlife, whose importation, possession, and shipment within the United States is prohibited.  If found, any zebra mussels brought into the United States will be promptly destroyed or exported by the United States Department of the Interior, Fish and Wildlife Service (USFWS) at the cost of the importer.
Under C.C.R. 14 Section 671(c)(10), zebra mussels are listed as a Restricted Species, which means it is “unlawful to import, transport, or possess (zebra mussels)…except under permit issued by the department.”  Additionally, pursuant to this regulation, all species of Dreissena are termed “detrimental,” which means they pose a threat to native wildlife, the agricultural interests of the state, or to public health or safety.

In addition, F.G.C. Sections 2301 and 2302 provide specific regulations on dreissenid mussels, including quagga and zebra mussels.  F.G.C. Section 2301 states that nobody shall: “possess, import, ship, or transport in the state, or place, plant, or cause to be placed or planted in any water within the state, dreissenid mussels.”  This law gives the director of Cal Fish and Wildlife, or his or her designee, the right to conduct inspections of conveyances, order conveyances to be drained, impound or quarantine conveyances, and close or restrict access to conveyances to prevent the importation, shipment, or transport of dreissenid mussels.  Additionally, F.G.C. Section 2301 requires a public or private agency that operates a water supply to prepare and implement a plan to control or eradicate dreissenid mussels if detected in their water system.  This law also requires any entity which discovers dreissenid mussels to immediately report the finding to Cal Fish and Wildlife.

Pursuant to F.G.C. Section 2302 (Attachment C), any person, or Federal, State, or local agency, district, or authority that owns or manages a reservoir where recreational, boating, or fishing activities are permitted, shall:  1) assess the vulnerability of the reservoir for introduction of dreissenid mussels; and 2) develop and implement a program designed to prevent the introduction of dreissenid mussels.  At a minimum, the prevention program shall include:  public education, monitoring, and management of the recreational, boating, and fishing activities that are permitted.
2.1.3
New Zealand Mudsnail (Potamopyrgus antipodarum)
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New Zealand mudsnail is a small (around 4 to 6 millimeters), freshwater mollusk, native to the lakes and streams in New Zealand and nearby small islands.  Ballast water discharge from commercial cargo ships into the Great Lakes is most likely responsible for their introduction into the United States.  Since then, recreationists and recreational and commercial boating have facilitated their spread westward (Cal Fish and Wildlife 2013a).

The closest current known location of New Zealand mudsnails to the Project is the Sacramento River at the confluence with the American River in the city of Sacramento, approximately 70 river miles downstream of the FERC Project Boundary.  The species is fairly widespread in California (USGS 2015c).
New Zealand mudsnails can inhabit freshwater and brackish lakes, reservoirs and streams.  They can tolerate siltation and benefit from disturbance and high nutrient flows.  These snails can compete with other grazers and cause decreases in species richness.  Reduction in algal production can rapidly reduce food resources for native species.  An inhibiting factor for the species is temperature, as it cannot tolerate temperatures below freezing or above 34 degrees Centigrade (°C) (Cal Fish and Wildlife 2013a).

There are a couple of potential management strategies for New Zealand mudsnails, mostly for small waterbodies that can be isolated from the rest of a system.  Methods include chemical control and draining water to allow substrate to heat and freeze.  Cal Fish and Wildlife has suggested methods for decontaminating equipment and boats after using them in known infested waters (Cal Fish and Wildlife 2013b) (Attachment D).  Management in large waterbodies is difficult, and research is ongoing.  Current suggestions for limiting the spread of mudsnails include mechanical removal of snails, segregating gear for use in infested or non-infested waters, freezing wading gear to kill mudsnails, and not transporting any live animals or materials between water bodies (Cal Fish and Wildlife 2013a).
Under C.C.R. 14 Section 671(c)(9)(A), New Zealand mudsnails are listed as a Restricted Species, which means it is “unlawful to import, transport, or possess live (New Zealand mudsnail)…except under permit issued by the department.”  Additionally, pursuant to this regulation, New Zealand mudsnails are termed “detrimental,” which means they pose a threat to native wildlife, the agricultural interests of the state, or to public health or safety.
2.1.4
Asian Clam (Corbicula fluminea) 
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Asian clam is a small (around 0.5 cm), freshwater mollusk, native to temperate and tropical southern Asia, eastern Mediterranean and the Southeast Asian islands to Australia.  This species was first located in the United States in 1938 in the Columbia River and is believed to have been brought by Chinese immigrants as food.  People have spread the species through bait buckets, aquaculture and intentional introductions for consumption (USGS 2014c).  

While conducting visual surface surveys for AIS on September 30, 2013, Cal Fish and Wildlife found Asian clam shells at Emerald Cove Marina.  The Forest Service has also observed Asian clams at other locations in New Bullards Bar Reservoir, including Dark Day Boat Ramp.  In California, Asian clams are also known in the Sacramento and San Joaquin drainages, Santa Barbara County south to San Diego County, the Salton Sea and the San Francisco Bay (USGS 2015d).

Asian clams can inhabit freshwater lakes, reservoirs and streams, and often bury themselves in sandy, bottom sediments.  These clams can foul complex power and water systems and have temporarily closed down nuclear power plants and weakened concrete structures in the United States.  An inhibiting factor for the species is temperature, as they have a low tolerance to cold temperatures, which can cause their populations to fluctuate (USGS 2014c).  Nonetheless, Asian clams are well-established in Lake Tahoe, an area with winter time freezing temperatures, at depths from 5 ft to 250 ft, though the individuals are smaller than those in warmer waters (TERC 2008).  The species is also sensitive to salinity, drying, low pH and siltation (USGS 2014c).
The presence of Asian clams can lead to alterations of water chemistry which may make conditions more favorable for quagga and zebra mussels (Cartwright 2015, pers. com.).
Management methods for Asian clam include mechanical (e.g., scraping colonies off substrate), bottom barriers, suction removal and chemical and temperature alteration, though some of these techniques cannot be used in many water bodies.  Given the difficulty of controlling Asian clams, particularly in larger waterbodies, prevention remains the best means of management (USGS 2014c).
2.1.5
American Bullfrog (Lithobates catesbeianus)
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The American bullfrog is a large frog with an average snout to vent length ranging from 3.5 to 8 inches (in).  Its color varies, with most individuals light green to dark olive green, with dark spots and blotches.  Adult bullfrogs are opportunistic feeders taking insects, worms, crustaceans,


birds, bats, rodents, lizards, snakes, turtles, newts, and other frogs and tadpoles (Nafis 2013; Cal Fish and Wildlife 2014a).

Bullfrogs occur near permanent or semi-permanent water throughout California, including the quiet waters of ponds, lakes, reservoirs, irrigation ditches, streams, and marshes.  In and around the Project, American bullfrog was documented on the Middle Yuba River; North Yuba River, New Bullards Bar Dam Reach, Yuba River and Oregon Creek, and are considered fairly ubiquitous.
In California, breeding and egg-laying occur from March to July (Cal Fish and Wildlife 2014b).  Reproduction begins when the air temperature reaches a certain level (measured at one location in Kansas at 21°C (Nafis 2013).  Females deposit 10,000 to 20,000 eggs in disk-shaped masses about 1 egg thick and 1 ft to 5 ft in diameter.  Eggs are deposited among aquatic plants or brush growing on the bottom.  In some localities, they may produce more than one clutch per season.  Tadpoles use shallow waters near shore while completing development, which can take up to 6 months.  Individuals in many populations overwinter as tadpoles and transform during their second year.

As demonstrated by their diet and high tadpole survival rates, bullfrogs are adaptable.  In addition, they are not as sensitive to temperature and pollution as California’s native frogs.  Bullfrogs are found at elevation ranges from sea level to 6,000 ft (Zeiner et al 1988).  In desert regions, they occur along the Mojave and Colorado rivers and in areas where irrigation creates suitable habitat.  Bullfrogs can travel great distances, especially during wet periods (Cal Fish and Wildlife 2014b).

Native to central and eastern North America, bullfrogs were introduced to California and the West for their meat (legs), as biological controls for insects, and accidentally during fish stocking.  Most fish appear to be averse to eating bullfrog tadpoles because of their undesirable taste and, other than people, the adult bullfrog has few predators.  Nevertheless, bullfrog tadpoles, and some adults, are preyed upon by aquatic insects, fish, garter snakes, wading birds, and probably a few nocturnal mammals (Cal Fish and Wildlife 2014a, b).
As a result of their feeding behaviors and adaptability to natural and manmade aquatic environments, all lifestages of bullfrogs prey upon and are able to out-compete native frogs and other aquatic species.  Additionally, bullfrogs are a known carrier of chytrid fungus, which causes the potentially fatal skin disease, called chytridiomycosis, in amphibians.  Chytridiomycosis is believed to be a leading cause of the decline of native amphibian populations all over the world and responsible for the extinction of over 100 species since the 1970s (Cal Fish and Wildlife 2014a).  
Management methods for American bullfrogs are limited to localized populations, as eradicating bullfrogs from large waterbodies is currently infeasible.  Currently, there are only a few methods for managing bullfrogs, including chemical control, bullfrog-specific traps and hunting. The distribution of bullfrogs in a given river can be related to flow regimes.  Bullfrogs are apparently less successful in river reaches that have less modified channels/geomorphology and demonstrate natural flow regime characteristics and effective floodplain connectivity. Bullfrog populations may thus be controlled with thoughtful restoration of more natural flow regimes.  (Power et al.1996, Fuller et al. 2011).  However, prevention of new introductions remains the best means of management (Snow and Witmer 2010).   Done by agencies 10/30/2015]
2.1.6
Curly Leaf Pondweed (Potamogeton crispus)
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The genus Potamogeton contains many widespread, variable species that are difficult to tell apart (Cal-IPC 2014).  All are native to California, except curly leaf pondweed, whose distinguishing characteristic is very wavy (undulate) leaves (DiTomaso et al. 2013).  Native to Eurasia, Africa and Australia, curly leaf pondweed can grow up to 2 meters in length and be found in water as deep as 12 meters.
Most pondweeds reproduce vegetatively from rhizomes or stem fragments (DiTomaso et al. 2013).  Curly leaf pondweed is unusual as it both flowers and fruits in late spring and early summer, at which time it also produces turions, a wintering bud resembling brown pinecones, that becomes detached and remains dormant at the bottom of the water (Cal-IPC 2014; DiTomaso et al. 2013).  Turions can survive unfavorable conditions (DiTomaso 2013).  The plants become dormant over the summer and decay, contributing to eutrophic conditions, leaving only their fruits and turions in the waterbody.  The turions germinate in late summer or fall, and the plants overwinter as small plants only a few centimeters in size.  Growth then continues as the water begins warming in the spring.

Curly leaf pondweed is widely distributed throughout California, and is found throughout the Central Valley and northern Sierra foothills.  The plant’s production of both seed and turions makes it resistant to disturbance such as dredging.  Their small size allows them to be easily transported attached to waterfowl, boats, or fishing gear (Cal-IPC 2014).  Curly leaf pondweed has been located in Nevada County, though not on the Project (Invasive.org 2014).
Laboratory  and  field  studies  have  found  that  germination  is generally  controlled  by  temperature, light intensity, photoperiod, and anoxic conditions.  It grows in the fine substrates and quiet (standing or slow moving) calcium-rich waters of lakes, reservoirs, ponds, rivers, streams, springs, small ponds and ditches and is tolerant of a wide-range of water quality conditions.  It can grow in clear to turbid and polluted waters, and in alkaline or brackish waters; and it is tolerant of significant nutrient pollution.  The species is shade intolerant (Cal-IPC 2014).

Effective control of curly leaf pondweed is difficult because of its vegetative reproduction.  Mechanical removal can help remove stem densities, but escaped stem fragments can drift to other areas and develop into new plants.  Bottom barriers can be used to cover and smother pondweed infestations.  Dredging can be used to remove infestations in canals and other waterbodies.  Pond drawdowns or canal detwatering may be used to suppress growth of pondweed, but plants can still resprout from rhizomes in moist, cool bottom sediments (DiTomaso et al. 2013).  Triploid grass carp (Ctenopharyngodon idella) have also been used as a biological control mechanism, however these fish do not selectively feed on non-native plants and a permit is required by Cal Fish and Wildlife for possession and use of these fish in California.  Broadcast chemical control has proved to be effective, but can damage native species (Invasive Species Compendium 2014).
Curly leaf pondweed is rated as a “moderate” invasive plant by the California Invasive Plant Council (Cal-IPC), which means the “species has substantial and apparent - but generally not severe - ecological impacts on physical processes, plant and animal communities, and vegetation structure” (Cal-IPC 2014).
2.1.7
Eurasian Watermilfoil (Myriophyllum spicatum)
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Eurasian watermilfoil grows submerged, rooted in mud or sand, with branching stems 12 to 20 ft long that widen towards the root.  Its leaves are finely divided, feather-like, 0.5 to 1.5-in long and whorled in groups of 3 to 6 (commonly 4) around the stem.  Its spike of flowers, 1.5 to 3.0–in long, extends up from water surface, typically pink (Cal-IPC 2014; DiTomaso et al. 2013).

Watermilfoil grows rapidly in spring (March-April), creating dense mats on the surface of freshwater lakes, ponds, and slow-moving waters (Cal-IPC 2014).  In the early 1990s, it was present but uncommon in San Francisco Bay Area’s ditches and lake margins, as well as in the Sacramento-San Joaquin Delta (SFEI 2014).  The University of Reno reports that in 2002, Eurasian watermilfoil covered over 160 acres of Lake Tahoe (Donaldson and Johnson 2002).  Watermilfoil is now widespread throughout California, especially through the Central Valley in the Sacramento River Watershed, its tributaries, and the Delta.  The species has been located in Nevada County, though not within the Project (Cal Weed Mapper 2014). 
The key factor for the establishment of Eurasian watermilfoil is still water (Donaldson and Johnson 2002).  Eurasian watermilfoil reproduction is primarily vegetative via rhizomes, stem fragments, and axillary buds.  Some populations produce seeds, although seed reproduction appears to be insignificant (DiTomaso et al. 2013).  Watermilfoil can tolerate a wide range of environmental conditions, including low light levels, high or low nutrient waters, and freezing water temperatures.  In waters where temperatures do not drop below 10°C, there is little seasonal die-back (Cal-IPC 2014); high temperatures promote multiple periods of flowering and fragmentation.  Eurasian watermilfoil also creates its own habitat by trapping sediment and initiating a favorable environment for further establishment.  It is an opportunistic species that prefers disturbed substrates with much nutrient runoff (Cal-ICP 2014).  This watermilfoil can grow on sandy, silty, or rocky substrates, but grows best in fertile, fine-textured, inorganic sediments.  The plant will thrive in brackish waters with a salinity of up to 10 parts per thousand.  As the plant is easily spread by vegetative fragments, transport on boating equipment plays the largest role in contaminating new water bodies.  A single stem fragment hitching a ride on a boat or trailer can spread the plant from lake to lake (Donaldson and Johnson 2002).  

Efforts are underway to identify insects which are native to Nevada or California that prey on the plant and help control Eurasian watermilfoil.  A North American native milfoil weevil (Euhrychiopsis lecontei) has been identified in several studies in other states and Canada as a possible control species.  Triploid grass carp may also be an effective biocontrol mechanism however grass carp prefer other submerged weeds, including native species, to watermilfoil (DiTomaso 2013).  Other control techniques for this species includes mechanical removal, herbicide treatment, benthic barriers (e.g., mats to prevent establishment), and tillage (Invasive Species Compendium 2014).  Mechanical removal can help remove stem densities, but escaped stem fragments can drift to other areas and develop into new plants (DiTomaso 2013).  The most effective technique is to prevent its spread to and establishment in new waterbodies.

Eurasian watermilfoil is given a “high” invasive plant rating by the Cal-IPC, meaning “the species has severe ecological impacts on physical processes, plant and animal communities, and vegetation structure” (Cal-IPC 2014).  
2.1.8
Hydrilla (Hydrilla verticillata)
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The submerged aquatic perennial hydrilla has small spear-shaped leaves up to 1 in long and 1 to 4 millimeter wide, with toothed edge, arranged in whorls of usually 5 to 8 leaves, with many whorls along each stem.  Typically, it is found in shallow (i.e., less than 11.5-16.5 ft) water, but if the water is clear enough it may be found growing to depths of 48 ft (DiTomaso 2013; Cal-IPC 2014).
Hydrilla grows rapidly in spring and summer, creating dense mats in freshwater lakes, ponds, and slow-moving waters.  In spring, when water temperatures exceed 15°C, hydrilla begins to grow, producing large amounts of biomass by late summer and early fall.  It can tolerate some salinity and is sometimes found in upper estuaries.  It grows better on mud than on sand.  Growth is enhanced in water with agricultural runoff that raises nutrient levels.  Dieback of above-ground portions of the plant usually occurs in late fall and winter (Cal-IPC 2014).

Hydrilla can reproduce by fragmentation of stems, rhizomes, root crowns, and by the production of tubers and turions.  The plant is most likely to spread when fragments are carried into new waterbodies by recreational watercraft or water dispersal.  Once established, it produces a bank of tubers and turions in the soil that may remain viable for three to five years (Cal-IPC 2014).  

Hydrilla was imported into the United States from Asia in the late 1950s for aquarium use.  In California, hydrilla was first found in Yuba County in 1976 (Cal-IPC 2014) and has since been found in 17 of California’s 58 counties.  CDFA implements and eradication program specifically for hydrilla.  The CDFA has successfully eradicated hydrilla from 14 counties and currently conducts hydrilla eradication efforts in four counties throughout California integrating various methods of control.  The CDFA surveys the Sacramento-San Joaquin Delta for hydrilla annually and has not documented its presence there.  The closest occurrences of hydrilla to the Project are in Yuba County in 15 ponds and one canal, and in Nevada County in three ponds; all of these infestations are currently being eradicated by CDFA (CDFA 2013).

Manual removal of hydrilla can be used for small infestations, but herbicides are usually necessary for large infestations (Cal-IPC 2014).  Sterile triploid grass carp are approved for hydrilla control in the Imperial Irrigation District drainage system in southeastern California by permit issued by Cal Fish and Wildlife.
Hydrilla is listed by the CDFA as an A-rated noxious weed, which means “a pest of known economic or environmental detriment and is either not known to be established in California or it is present in a limited distribution that allows for the possibility of eradication or successful containment (and is) subject to state enforced action involving eradication, quarantine regulation, containment, rejection, or other holding action” (CDFA 2014).  CDFA implements an ongoing program to eradicate hydrilla from California.  Yuba and Nevada counties are designated hydrilla eradication areas pursuant to C.C.R. 3 Section 3962(a)(1).  Cal-IPC gives hydrilla an invasive plant rating of “high”, meaning ‘the species has severe ecological impacts on physical processes, plant and animal communities, and vegetation structure’ (Cal-IPC 2014).
2.1.9
Water Hyacinth (Eichhornia crassipes)
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Water hyacinth is a free-floating perennial.  It has bushy, fibrous roots and is often found in large mats on the water surface measuring tens or hundreds of feet in diameter.  Seedlings are most often rooted in mud along shorelines or on floating mats.  Leaves are round or oval and shiny green and 3 to 8 in across.  Buoyant bulbs are present at the base of the leaf stalks an attached to a thick erect stem which can grow up to 2 ft tall (DiTomaso 2013; Cal-IPC 2014).  Water hyacinth flowers are pale blue, purple to whitish with six petals (Cal-IPC 2014).

Water hyacinth can be found in both natural and man-made freshwater systems (e.g., ponds, sloughs and rivers).  It cannot tolerate brackish or saline water with salinity levels above 1.8 percent.  Water hyacinth obtains nutrients directly from the water and can double its size every ten days in hot weather.  Water hyacinth’s transportation rate is calculated to be almost eight times the evaporation rate of open water.  It alters water quality beneath the mats by lowering pH, dissolved oxygen and light levels, and increasing carbon dioxide and turbidity (Cal-IPC 2014). 

Vegetative reproduction occurs from late spring through fall.  Water hyacinth reproduces primarily from pieces of runners, and in as little as a week, the number of individuals can double.  Plant fragments can spread via a number of mechanisms, “daughter” plants break off and float downstream, or the stout leaves act like sails and float downstream en masse.  Water hyacinth also reproduces by seed which can spread by water flow and clinging to the feet or feathers of birds.  Seeds require warm, shallow water and high light intensity for germination. Seeds can remain viable in sediment for 15 to 20 years (Cal-IPC 2014; DiTomaso et al. 2013).
Native to Central and South America, water hyacinth was introduced into the United States in 1884 as an ornamental plant for water gardens.  By 1904, water hyacinth had made its way into Yolo County, California.  In California, water hyacinth typically is found below 660 ft elevation in the Central Valley, San Francisco Bay Area, and South Coast (Cal-IPC 2014).  The Sacramento-San Joaquin Delta and several of the rivers draining into the Delta are heavily infested.  Water hyacinth has not been reported in the Project Vicinity. 
At present, aquatic herbicides remain the primary tools available to control water hyacinth.  Two weevils and a moth have been introduced as biological controls, but have not demonstrated much success.  Most animals, except rabbits, do not readily eat the plant, possibly because its leaves are 95 percent water and have high tannin content (Cal-IPC 2014).  The California Department of Boating and Waterways (CDBOW) conduct annual treatments for water hyacinth and is the only agency in California currently authorized to use herbicides in the Delta and tributaries.  In 2014, CDBOW treated 2,617 acres of water hyacinth with glyphosate and 2, 4-D (CDBOW 2015).
Cal-IPC gives water hyacinth a “high” invasive plant rating, meaning “the species has severe ecological impacts on physical processes, plant and animal communities, and vegetation structure” (Cal-IPC 2014).
2.1.10
Brazilian Waterweed (Egeria densa)
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Brazilian waterweed
 is a fast-growing, shallow-water perennial aquatic plant that grows rooted in mud, submerged or floating, with stems up to 15 ft long and 1/8 in thick.  Its leaves are small, smooth, spear-shaped, 1 to 2.5 in long, 0.06 to 0.12 in wide, arranged in whorls of three to six leaves, with many whorls along stem.  It displays prominent white flowers extending 1.5 in above the water surface on long, thread-like flower tubes attached to stems (SFEI 2014; DiTomaso et al. 2013).
All populations of Brazilian waterweed in the western United States reproduce vegetatively by stolon and stem fragments as all plants are male and no fruit is produced.  Although similar in appearance to hydrilla, Brazilian waterweed does not produce tubers or turions.  Plants easily break into free-floating fragments and disperse to new areas by water flow, waterfowl, and human activities such as fishing and boating.  However, only fragments with a double node can develop into new plants (DiTomaso et al. 2013).

Native to South America, Brazilian waterweed was introduced to California more than 30 years ago and now infests approximately 12,000 acres of the 50,000 surface acres of the Sacramento-San Joaquin Delta.  Commonly sold as aquarium decor, it may have been introduced to the Delta when dumped by an aquarium owner (CDBOW 2014).  Brazilian waterweed is found throughout the California Central Valley, especially between Stockton and Butte counties, and in the Sacramento-San Joaquin Delta and tributaries.  Butte County is the closest report of this species to the Project.
Brazilian waterweed prefers slowly moving non-turbid shallow waters of lakes, springs, ponds, streams, and sloughs, rarely establishing itself greater than 20 ft below the surface.  Brazilian waterweed’s growth is affected by nutrient status, light intensity, day length, temperature, turbidity, salinity, and rate of water flow.  The plant inhabits acidic to alkaline waters and is highly susceptible to iron deficiencies and salinity.  In the Delta, plants grow year-round with maximum growth occurring in the spring.  Ideal temperatures range between 10°C and 25°C, but in climates with colder temperatures, Brazilian waterweed senesces in winter (SFEI 2014). 
Mechanical control and herbicides are effective methods of control.  However, Brazilian waterweed can propagate from small sections of stem, so repeated treatments are often necessary for full control (Cal-IPC 2014).  Triploid grass carp may be a good option for control, as Brazilian waterweed is one of its most preferred diets, although a permit is required from Cal Fish and Wildlife for possession and use of this species.  CDBOW conducts annual treatments for Brazilian waterweed and is the only agency in California authorized to use herbicides in the Delta and its tributaries.  In 2014, CDBOW conducted herbicide treatments from June through September, including in the Sacramento area (CDBOW 2014).

Brazilian waterweed is given a “high” invasive plant rating by the Cal-IPC, meaning “the species has severe ecological impacts on physical processes, plant and animal communities, and vegetation structure” (Cal-IPC 2014). 
2.1.11
Parrot’s Feather Milfoil (Myriophyllum aquaticum)
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Parrot’s feather milfoil is a stout aquatic perennial that forms dense mats of intertwined brownish rhizomes in water (Cal-IPC 2014).  Stems are mostly submerged and can grow up to 16 ft in length.  Submersed leaves are arranged in whorls of three to six per node; emergent leaves are similar in appearance but are slightly thicker (DiTomaso et al. 2013).  Additionally, emerged leaves are light gray-green and resemble a bottlebrush.  The bottlebrush appearance results from the fact that the leaves appear in whorls of four to six at each node and each leaf is feather-like, the blade divided into 24 to 36 thread-like segments.  Unlike other milfoils (Myriophyllum spp.), parrot’s feather stems may grow as much as 8 in above the water surface.

Parrot’s feather milfoil occurs in ponds, lakes, rivers, streams, canals, and ditches, usually in still or slow-moving water, but occasionally in faster-moving water of streams and rivers.  It tolerates soft to very hard water and a pH range of 5.5 to 9.0.  It does not tolerate brackish water and requires high light conditions (Cal-IPC 2014).  In North and Central California, it is wide spread throughout the Central Valley and North Coast, especially in Mendocino, Butte, Yuba, and Sutter counties.  However, this species has not been found in the Project Vicinity, with Yuba County being the closest report.
Introduced from South America as an aquarium plant and pond ornamental in the late 1800s to early 1900s, parrot’s feather milfoil grows best in tropical regions and can survive freezing by becoming dormant.  In California, parrot’s feather milfoil grows most rapidly from March until September.  In spring, shoots begin to grow rapidly from overwintering rhizomes as water temperature increases.  Underwater leaves tend to senesce as the season advances.  Plants usually flower in the spring, but may also flower in the fall (Cal-IPC 2014).

With its tough rhizomes, parrot’s feather milfoil can be transported long distances on boat trailers. Any rhizome or stem sections with at least one node, even as small as 0.2 in long, can root and establish new plants.  Rhizomes stored under moist conditions in a refrigerator survived for one year.  Once rooted, these new plants produce rhizomes that spread through sediments and stems that grow until they reach the water surface (Cal-IPC 2014).  Most plants in its introduced range are female, thus only populations within its native range develop seed (DiTomaso et al. 2013).
Biological, mechanical, and chemical controls have all been attempted by researchers.  Of the available methods, chemical control seems to hold the most promise for control of this milfoil.  Biological control is largely ineffective, with many typical aquatic herbivores finding the plant unpalatable.  Mechanical control is difficult because of the species’ ability to regenerate from a small fragment of the original plant and its rapid growth rate, requiring many repeated treatments to control an infestation.  There are several chemical treatments that have shown promise, but many do not specifically target milfoil and may damage native aquatic species as well (Invasive Species Compendium 2014).

Parrot’s feather milfoil is given a “high” invasive plant rating by the Cal-IPC, meaning “the species has severe ecological impacts on physical processes, plant and animal communities, and vegetation structure” (Cal-IPC 2014). 
2.1.12
Carolina Fanwort (Cabomba caroliniana)

Carolina fanwort or fanwort is a submersed, sometimes floating, but often rooted, freshwater perennial plant.  Its shoots are grass green to olive green or sometimes reddish brown.  The leaves are of two types: submersed and floating.  The submersed leaves are finely divided and arranged in pairs on the stem.  The floating leaves, when present, are linear and inconspicuous, with an alternate arrangement.  They are less than 0.5 in long and narrow (i.e., less than 0.25 in) (DiTomaso 2010).  Flowers are on stalks rising from the tips of stems and are white to pink to purplish and about 0.5 in across (DiTomaso et al. 2013)
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Fanwort grows rooted in the mud of stagnant to slow- flowing water, including streams and smaller rivers.  The plants flower from May to September.  Although seeds are produced, there is little known about seed viability or soil longevity.  Like most aquatic plants, fanwort reproduces vegetatively from small fragments.  In the late summer, fanwort stems become brittle, which causes the plant to break apart, facilitating its distribution and invasion of new waterbodies (DiTomaso 2010, 2013).
In California, there have been sightings of fanwort in Contra Costa, Sacramento, and San Joaquin counties, and it is present in the Delta.  The closest occurrence to the Project is in Snodgrass Slough in Sacramento County, approximately 120 miles away.  The species is native to the eastern United States, but has spread beyond its range both in North America and on other continents (CalFlora 2014).  

Mechanical control can contribute to the spread of fanwort since it easily fragments, however a venture dredge, which acts like a giant vacuum cleaner, can minimize fragmentation and extract the rootball.  Draining a waterbody can provide temporary control of fanwort; growth can be suppressed if areas are dewatered in high temperatures and allowed to dry or dewatered during hard freezes. Potential biological control agents have been identified and are currently being investigated in the laboratory in Argentina, but no successful field releases have been made.  Some of the same herbicides used to control Brazilian waterweed and water hyacinth can be used to control fanwort (DiTomaso et al. 2013).
Carolina fanwort is listed by the CDFA as a “Q-rated noxious weed,” which means “an organism or disorder suspected to be of economic or environmental detriment, but whose status is uncertain because of incomplete identification or inadequate information” (CDFA 2014).  
2.1.13
Water Primrose (Ludwigia spp.)
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Several native and non-native water primrose species are found in California.  Native species include floating water primrose (Ludwigia peploides spp. peploides).  Non-native species include Uruguay water-primrose (Ludwigia hexapetala) and creeping water primrose (Ludwigia peploides ssp. montevidensis), among others.  Water primrose is part of the aquatic plant Subfamily Ludwigioideae (Family Onagraceae), of which most species are native to South America.  Water primroses are floating to emergent perennials with stems up to 10 ft long.  Flowers have five petals and are bright yellow (DiTomaso et al. 2013).  Stems form dense mats in waterways, reaching above and below the water surface (Cal-IPC 2014).   

Water primrose is found throughout the central and northern Central Valley, especially in Sacramento, Yuba, and Sutter counties and the Sacramento-San Joaquin Delta.  The closest known occurrence of a water primrose species is in a pond in Condon Park, Grass Valley, approximately 40 miles from the Project (Cal Flora 2014).
Water primrose reproduces vegetatively (roots, rhizomes, and plant fragments) and by seed, although seedlings are rarely encountered (DiTomaso et al. 2013).  Water primrose establishes in areas with disturbed hydrology, high nutrient loading and flooding.  The species favors areas of shallow, stagnant, nutrient-rich water such as flood control channels, irrigation ditches, and holding ponds.  It is a freshwater aquatic vascular plant that is able to persist in both wet and dry transitional zones, such as lakes, ponds, reservoirs, rivers, stream, canals, bogs, marshes, riparian and bottomland habitats (Cal-IPC 2014).   
Water primrose’s main mode of dispersal is by flowing water when floating mats or shoots break off, however water primrose fragments can catch onto boats and other watercraft which spreads plants to new areas (Cal-IPC 2014).  The species has also been documented to be consumed and possibly transported by ducks and other waterfowl.  It is a common ornamental plant and believed to be widely-spread by humans.  Since it thrives in nutrient-rich waters, its spread may be facilitated by nursery cultivation/commercial use and animals.  
Water primrose species Ludwigia decurrens (winged water-primrose), Ludwigia hexapetala, and Ludwigia peruviana (Peruvian water-primrose) are listed by the CDFA as “Q-rated noxious weeds.”  Water primrose is rated as a “high” level invasive by the Cal-IPC, meaning “the species has severe ecological impacts on physical processes, plant and animal communities, and vegetation structure” (Cal-IPC 2014).
2.1.14
Didymo (Didymosphenia geminata)

Didymo is a freshwater diatom, native to the northern latitudes in North America, Europe and Asia, which has become invasive in both the western and eastern United States.  Didymo can form extensive mats and choke out native species.  Didymo is spread predominantly by recreationists on boats and equipment.  

Excessive biomass accumulations associated with didymo result from asexual reproduction.  When the diatom divides, the stalk that was attaching the diatom to a rock or some other hard surface divides also.  As this process repeats itself, the result is a mass of branched interconnected stalks.  It is the aggregation of these stalks, which are highly resistant to degradation, that cause the formation of large mats of didymo (Kilroy 2004).  Kumar et al. (2009) found that higher levels of didymo occurrence and abundance could be predicted by stable flows.
Like many invasive species, it is likely that didymo expanded its range via contaminated fishing equipment, clothing, and boats used within multiple watersheds (Hoddle 2010).  The first documented presence of didymo in California was during the mid-1990s on the South Fork of [image: image17.jpg]


the American River (Spaulding and Elwell 2007; Hoddle 2010).  Observations of didymo were common upstream of the Project in the Middle and South Yuba rivers during previous relicensing studies conducted by Pacific Gas and Electric Company and Nevada Irrigation District.  YCWA field staff did not report any observations of didymo in the FERC Project Boundary during relicensing studies.  However, there are reports of didymo in the Yuba River downstream of the United States Army Corps of Engineers’ Englebright Dam.  
There are no known eradication meassures for didymo, but didymo can be controlled by limiting introduction into uninfested waters (USEPA 2003 and 2013, Root and O’Reilly 2012), biocides (Jellyman et al. 2011), and by implementing flushing flows that cause streambed disturbance (Cullis et al. 2015).  [ Done by agencies 10/30/2015]
2.2
Historic Management of AIS at Project Facilities

In conformance with Cal Fish and Wildlife regulations, YCWA historically and currently engages in a variety of AIS management activities at Project facilities.  These include:

· In accordance with F.G.C. Section 2302, YCWA prepared an assessment for New Bullards Bar Reservoir, Our House Diversion Dam impoundment and Log Cabin Diversion Dam impoundment for their vulnerability to the invasion of non-native dreissenid mussel species (i.e., quagga and zebra mussels).  The vulnerability assessment, which concluded a low risk for invasion at each impoundment, was provided to Cal Fish and Wildlife and is attached to this Plan (Attachment E).

· YCWA maintains signs at Cottage Creek and Dark Day boat launches, the two existing developed boat launches on New Bullards Bar Reservoir.  The signs provide information on aquatic invasive mussels and how to prevent their introduction to New Bullards Bar Reservoir (Figure 2.2-1).
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Figure 2.2-1.  Aquatic invasive species signage at Cottage Creek Boat Launch.
· YCWA posts mussel awareness notices at the Emerald Cove Marina on New Bullards Bar Reservoir.
· YCWA has conducted artificial substrate monitoring in New Bullards Bar Reservoir since 2009.  Artificial substrate, which dreissenid mussels will colonize, was put in New Bullards Bar at a floating workstation on the buoy line near Cottage Creek Boat Launch.  The substrate is removed and inspected for any attached dreissenid mussels.  YCWA maintains records from the monitoring.  No zebra or quagga mussels have been identified during monitoring.
· Before new houseboats are placed on New Bullards Bar Reservoir, boats are inspected by YCWA personnel to ensure that no aquatic invasive species are present in or on the houseboats.  Additionally, houseboats are inspected when they are removed from the reservoir for maintenance.  No AIS have been identified during inspections of houseboats.
In addition, in partnership with Cal Fish and Wildlife, which approved and funded the work, YCWA conducted veliger net monitoring in New Bullards Bar Reservoir.  Veliger net monitoring was done in the same vicinity twice per year:  the week after Independence Day and Labor Day holiday weekends.  Samples were analyzed by Cal Fish and Wildlife for the presence of dreissenid mussel veligers.  YCWA maintains records from the monitoring.  No dreissenid mussel veligers have been identified during monitoring.
YCWA does not have management programs for the other AIS listed in Section 1.1.2.

Further information on the historic and current management of AIS on the Project is included in Attachment E.
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SECTION 3.0

Aquatic Invasive Species Management and Monitoring
3.1
Standards and Best Management Practices

YCWA’s goal is that the Plan meet all applicable local, state and Federal laws and regulations regarding the prevention of introduction/infestation of AIS into Project reservoirs and impoundments, and if AIS are detected and become established in a Project reservoir or impoundment, the Plan meet all local, state and Federal regulations regarding the treatment of the AIS found in the reservoir.
YCWA intends to update this Plan as needed over the term of the new license, as described in Section 4.2, if and when local, state and Federal laws and regulations change.

YCWA will implement AIS prevention and control activities on Project reservoirs/impoundments, following the guidelines below.
3.1.1
Public Education Program

YCWA will implement a public education program on New Bullards Bar, Log Cabin Diversion Dam and Our House Diversion Dam.
  This program will include signage visible to the public at known access points for these areas, including all public boat launch facilities (i.e., Dark Day, Cottage Creek, and Moran Cove), campgrounds, and day-use areas.
  Information pamphlets will also be provided at all developed public boat launch facilities and campgrounds.  This signage and information will cover the following prevention actions to be undertaken by the recreationist:

Prior to leaving a water access site:
· Remove all plants and mud from watercraft, trailers, and equipment and dispose of all materials in the trash.
· Drain all water from watercraft, including motor, motor cooling system, live wells, bilges, and lower end unit.
· Dry all visible surface areas of watercraft and trailers.
· Dispose of all unwanted bait in trash.  Do not dispose of bait in the waterbody.

Prior to entering a new waterbody:
· Decontaminate watercraft and trailers, using current Cal Fish and Wildlife recommended protocols (Attachment D), which include: 

· Pressure wash watercraft and trailers with 140 degrees Fahrenheit (ºF) water, including all boat equipment (i.e., ropes, anchors, etc.) that came in contact with water.
· Flush engine with 140 ºF water for at least 10 minutes and run 140 ºF water through live wells, bilges, and all other areas that could contain water.

· Decontaminate recreational equipment and gear using current Cal Fish and Wildlife recommended protocols (Attachment D), which include:
· DRY:  Allow equipment/gear to dry thoroughly (i.e., until there is a complete absence of moisture), preferably in the sun, for a minimum of 48 hours.

· HOT WATER SOAK:  Immerse equipment/gear in 140 ºF or hotter water for a minimum of 5 minutes.

· FREEZE:  Place equipment/gear in a freezer 32 ºF or colder for a minimum of 8 hours.
· Avoid the release of plants and animals into a waterbody unless they came from that waterbody.

3.1.2
Houseboat Inspections
Before new houseboats are placed on New Bullards Bar Reservoir, YCWA will ensure they are inspected to ensure that no AIS are present in or on the houseboats.  Additionally, houseboats will be inspected for AIS when they are removed from the reservoir for maintenance.  All persons conducting houseboat inspection will be properly trained in Cal Fish and Wildlife boat inspection protocols.  The Cal Fish and Wildlife North Central Region Aquatic Invasive Species Coordinator can provide boat inspection training at no cost to YCWA.[CDFW – At the 9/22 meeting, A. Ewing said she would provide a reference to where these protocols could be found, and YCWA will check their applicability to this situation.  JML 9/22]Added by CDFW 12/3/15
3.1.3
Best Management Practices for Project Activities

YCWA will develop Best Management Practices (BMPs) for typical YCWA Project operations and maintenance and construction activities that have the potential to introduce AIS into New Bullards Bar Reservoir, Our House Diversion Dam impoundment, Log Cabin Diversion Dam impoundment,
 and Project-affected stream reaches to prevent the spread of AIS.

· YCWA will utilize the Hazard Analysis and Critical Control Point Process to develop BMPs for Project activities.  BMPs will include the following, as applicable:

· Hazard Analysis and Critical Control Point Training

· List of AIS with potential to be introduced.

· Preventive measures for AIS with potential to be introduced by YCWA or YCWA’s contractors.

· Identifying critical control points for prevention of AIS with potential to be introduced.

· Any necessary implementation monitoring for potential AIS to ensure applicable BMPs are followed.  
· Actions that will be taken if an introduction of AIS is found during the operation and maintenance activity.

· Control or eradication measures for existing AIS within Project-affected waters, where such measures are practical or shown to be effective.  No effective control or eradication measures may exist or be practical or effective.
Thirty days prior to the annual agency and tribes meeting specified in YCWA’s proposed Condition GEN1 – Meet with Agencies and Indian Tribes Annually, YCWA will submit a list of Project operations and maintenance and construction activities that have a potential to introduce AIS into Project-affected waters and accompanying BMPs to the Forest Service, Cal Fish and Wildlife, USFWS, and SWRCB, as appropriate, for review and approval of the BMPs.
3.2
Monitoring

3.2.1
Species Monitoring
YCWA is responsible for conducting the following monitoring, according to current Cal Fish and Wildlife quagga/zebra mussel artificial substrate monitoring and plankton tow sampling protocols (available online at https://www.wildlife.ca.gov/Conservation/Invasives/Quagga-Mussels) at the Project sites designated below.  The use of these protocols at New Bullards Bar Reservoir is intended to maximize the potential detection of various lifestages of quagga and zebra mussels in the different substrates and habitats they occupy, as well as incidentally detect other AIS of concern.  Surveyors will be properly trained in the Cal Fish and Wildlife protocols and will record data from the surveys on the datasheets contained within the Cal Fish and Wildlife protocols.  YCWA will provide the datasheets to Cal Fish and Wildlife, the Forest Service, and other interested agencies at the annual meeting, unless an agency requests the datasheets sooner.  As Cal Fish and Wildlife quagga/zebra mussel survey protocols are updated, YCWA will revise the quagga/zebra mussel survey protocols in this Plan to reflect current Cal Fish and Wildlife protocols.  The frequency and areas to be covered in the surveys are:
· Quagga/Zebra Mussel Artificial Substrate Monitoring Protocol (Attachment F).  Each full calendar year after issuance of the new license, YCWA will perform artificial substrate monitoring twice annually - once in July and once in October - at New Bullards Bar Reservoir, Log Cabin Diversion Dam Impoundment and Our House Diversion Dam Impoundment each (i.e., two annual monitoring events at each of the three locations for a total of six annual monitoring events for the Project).  On New Bullards Bar Reservoir, one artificial substrate will be deployed year-round at the floating boat dock at the Dark Day Boat Launch and one at the floating boat dock at the Cottage Creek Boat Launch, one at each floating comfort station, and one on a buoy at Tractor Cove.  At Log Cabin Diversion Dam Impoundment and Our House Diversion Dam Impoundment, one artificial substrate will be deployed at each impoundment from May 1 through the October sampling event near the dam or diversion tunnel intake, at a location where the substrate will be continuously submerged throughout the deployment period.  YCWA will perform a visual and tactile inspection of the artificial substrates for evidence of zebra/quagga mussels and other AIS.
· Quagga/Zebra Mussel Plankton Tow Sampling Protocol (Attachment G).  Each calendar year after issuance of the new license, YCWA will perform quagga/zebra mussel veliger monitoring via plankton tows once annually in September at New Bullards Bar Reservoir.  Plankton tows will be collected at three locations:  1) Cottage Creek boat launch/Emerald Cove Marina; 2) Dark Day boat launch; and 3) Moran Cove.  The number of tows at each site will be based on the net diameter and the depth of each tow.  A minimum total volume of 1,000 liters per tow site will be filtered through the net.  
YCWA will send the plankton tow samples to the Cal Fish and Wildlife Shellfish Health Laboratory at the UC Davis Bodega Marine Laboratory for processing and analysis.  The Lab will report the results of sample analyses to YCWA and Cal Fish and Wildlife.  

Cal Fish and Wildlife currently conducts plankton tow sample processing and analysis for public and private entities at no expense to the sampler using State grant funding.  Thus, Cal Fish and Wildlife’s Lab will process and analyze the plankton tow samples collected by YCWA at New Bullards Bar Reservoir as required by this monitoring plan at no expense to YCWA.  If in the future the Cal Fish and Wildlife Lab no longer offers free-of-charge plankton tow processing and analysis, YCWA retains the option of suspending plankton tow sampling.  If YCWA chooses to suspend plankton tow sampling, YCWA shall meet with Cal Fish and Wildlife, Forest Service, USFWS, and the SWRCB as appropriate to discuss the future of plankton tow sampling at New Bullards Bar Reservoir, based on the results of data collected in New Bullards Bar Reservoir to that date.
· Asian Clam monitoring – The presence of Asian clams in the New Bullards Bar Reservoir (discovered in 2013) may result in the need for monitoring of the clam population and/or periodic monitoring of water chemistry and updating of the vulnerability assessment. Asian clams can contribute to changes in water chemistry that make conditions more favorable for quagga and zebra mussels. [This section may be needed if current license discussions for AIS result in YCWA conducting monitoring and/or treatment of Asian clams [Agencies 12/7/2015]
The above monitoring satisfies the minimum requirements of current local, State and Federal laws and regulations.  As described in Section 4.2, the above monitoring will be modified (i.e., Plan revised) if local, State and Federal laws and regulations change.
3.2.2
Incidental Observations Monitoring

During aquatic monitoring specified by this plan and other implementation plans that are required as part of the new license, YCWA shall record on field data sheets incidental observations of AIS of concern.  The purpose of this effort is to opportunistically gather additional data for AIS of concern, not to expand the specific aquatic monitoring required by the implementation plan or conduct a focus survey (i.e., no survey effort in addition to the specific field tasks identified for the specific monitoring).  Field personnel performing the implementation plan monitoring will be trained in the identification of AIS of concern, but they are not expected to be experts in the identification of those species.  This initial list may be revised if other potential AIS are identified.
If any of the AIS species of concern listed in Section 1.1.2 that are not already known in the Project are detected by YCWA anywhere within the FERC Project Boundary, YCWA will consult with the Forest Service and Cal Fish and Wildlife and notify the SWRCB to develop and institute an appropriate plan of action.
  
If hydrilla is located within any waterbody within the FERC Project Boundary, YCWA will notify CDFA by calling the CDFA Pest Hotline at 1-800-491-1899. 
If zebra or quagga mussels are detected within any Project reservoir, YCWA will immediately notify Cal Fish and Wildlife by phone and email and begin developing a dreissenid mussel control plan and implement measures to further spread.  YCWA shall submit a control plan to Cal Fish and Wildlife within 60 business days of dreissenid mussels being detected.  The control plan will consist of a written document and include, at a minimum:  the status of the dreissenid mussel population at the time the plan is developed; control activities; and monitoring to determine changes in the population.  In the event a control plan is implemented, YCWA shall submit annual reports to Cal Fish and Wildlife by March 31 of each year that summarize the changes in dreissenid mussel populations, control activities implemented, and monitoring results.

This Plan also provides for continued documentation of new locations (a new location is more than a 0.25 mile from a known location) of bullfrogs and didymo as part of Incidental Observations Monitoring.  Due to the current distribution of these AIS in the Project, the Plan does not currently require active management of these species.  However, other management actions under the new license may reduce the distribution, abundance, and spread of these AIS.  For example, new flow regimes in the Middle Yuba River (downstream of Our House Diversion Dam), Oregon Creek (downstream of Log Cabin Diversion Dam), and the North Yuba River (downstream of New Bullards Bar Dam) may be favorable to native species and may decrease suitable habitat for bullfrogs and thus, reduce their populations.  Additionally, wood stockpiling practices and storage locations at New Bullards Bar Reservoir have been modified to avoid areas where stockpiling may encourage bullfrog congregation in California red-legged frog Critical Habitat and potential occupied habitat.  [Revisions have been made to pages 2-7 and 2-17 to address these concerns  - 10/30/2015 agencies] If in the future, there is collaborative agreement among YCWA, Forest Service, Cal Fish and Wildlife, USFWS, and SWRCB that YCWA’s Project operations are leading to significant increases in bullfrog and didymo distribution and abundance, and reasonable methods of control become available, this Plan may be revised to address one or both of these species.  Incidental monitoring of these species is also included in YCWA’s relicensing Aquatic Monitoring Plan.
SECTION 4.0

Training, Reporting, Consultation and Plan Revisions
Over the term of the New License, YCWA will conduct training and consultation so that the goals and objectives of the Plan are met and the proposed measures are implemented.  Training activities will include Annual Employee Training, as described in YCWA’s proposed Condition GEN3, and consultation activities will include an Annual Consultation Meeting, as described in YCWA’s proposed Condition GEN1, and periodic reporting to the agencies, as described below.

4.1
Annual Employee Education and Training
Annual employee AIS training for YCWA Project staff (employees and contractors) will involve:

· Species identification of AIS species of concern outlined in the AIS management plan.  However, it is not the intent of this training that YCWA staff becomes experts in the identification of AIS of concern.
· BMPs to prevent AIS introduction into Project reservoirs and impoundments and Project-affected stream reaches.
· All persons conducting houseboat inspection will be properly trained in Cal Fish and Wildlife boat inspection protocols.  The Cal Fish and Wildlife North Central Region Aquatic Invasive Species Coordinator can provide boat inspection training at no cost to YCWA. [CDFW – At the 9/22 meeting, A. Ewing said she would provide a reference to where these protocols could be found, and YCWA will check their applicability to this situation.  JML 9/22] Added by CDFW 12/3/15
· For those YCWA staff or contractors that will perform AIS monitoring described in this Plan, training in Cal Fish and Wildlife’s Quagga/Zebra Mussel Artificial Substrate Monitoring Protocol and Plankton Tow Sampling Protocol.
4.2
Reporting and Consultation
YCWA will immediately (i.e., within 1 business day of positive identification) report via phone and email any observations of quagga or zebra mussels and hydrilla, to the Cal Fish and Wildlife, USFWS, SWRCB, and the appropriate district and forest biologists for the Forest Service.  Sightings of hydrilla shall also be reported immediately to CFDA by calling the CDFA Pest Hotline at 1-800-491-1899.  Occurrences of all other AIS not already known on the Project shall be reported to Cal Fish and Wildlife, USFWS, SWRCB, and the Forest Service within 30 days of positive identification.  Any other new occurrences of AIS located on the Project will be reported at the Annual Consultation Meeting, per YCWA’s proposed Condition GEN1.  YCWA will fill out a Suspect Invasive Species Report Form for reporting any new occurrences of AIS species of concern to Cal Fish and Wildlife, available at: https://www.wildlife.ca.gov/Conservation/Invasives/Report.

For all AIS species of concern detected during the previous calendar year, YCWA shall provide to the Forest Service and Cal Fish and Wildlife electronic copies of a map showing occurrences, the Global Positioning System coordinates, if available, and a summary of changes in distribution of each species from the previous year, as applicable.  The information will be provided 60 days prior to the annual agency and tribes meeting described in YCWA’s proposed Condition GEN1.
The list of AIS of concern in Section 1.1.2 of this Plan will be reviewed at the annual meeting and updated as needed in consultation with the Forest Service and Cal Fish and Wildlife.
YCWA will provide an annual report, consistent with the requirements of C.C.R., Title 14, Section 672.1, to Cal Fish and Wildlife by March 31 of each year of the license that summarizes the quagga/zebra mussel prevention program at Project reservoirs and includes, at a minimum: any changes in the reservoirs’ vulnerability, monitoring results, and management activities.
  The report will include the results of Cal Fish and Wildlife’s Lab’s analysis of plankton tow sampling conducted by YCWA as described in Section 3.2.1 above. 
4.3
Plan Revisions

YCWA, in consultation with the Forest Service and Cal Fish and Wildlife, will review, update, and/or revise the Plan, as needed, when significant changes in the existing conditions occur.  Changes or revisions to the Plan would be expected if AIS conditions change as a result of:  1) unforeseen effects, either from new or existing Project-related activities; 2) the discovery of new AIS of concern within Project-affected waters; 3) the potential for new AIS to occur; 4) from natural events; or 5) if other regulatory or legal requirements are established.  
Any updates to the Plan will be prepared in coordination and consultation with the Forest Service and Cal Fish and Wildlife.  Sixty days will be allowed for the Forest Service and Cal Fish and Wildlife to provide written comments and recommendations before YCWA files the updated plan with FERC for FERC’s approval.  YCWA will include all relevant documentation of coordination/consultation with the updated Plan filed with FERC.  If YCWA does not adopt a particular recommendation by the Forest Service and/or Cal Fish and Wildlife, the filing will include the reasons for not doing so, based on Project-specific information.  YCWA will implement the Plan as approved by FERC.
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� 	Cottage Creek Campground was burned in 2010 and has not been rebuilt.  YCWA is in discussions with the Forest Service regarding rebuilding the burned campground.


� 	Emerald Cove Marina provides visitor services at Cottage Creek Boat Launch, including houseboat and boat rentals, boat slips and moorings, fuel and a general store.  The marina is operated under a lease from YCWA by a private company.


� 	The Project recreation facilities included one campground that is no longer part of the Project.  Burnt Bridge Campground was closed initially by the Forest Service in 1979 due to low use levels.  FERC, in an August 19, 1993 Order, which approved YCWA’s Revised Recreation Plan, directed YCWA to remove all improvements and restore the Burnt Bridge Campground to the condition it was in prior to development of the facility.  YCWA consulted with the Forest Service and all that remains of Burnt Bridge Campground today is the circulation road and vehicle spurs; all other facilities were removed.


� 	For the purpose of this Plan, “Project Vicinity” refers to the area surrounding the proposed Project on the order of United States Geological Survey 1:24,000 quadrangles.


� 	The FERC Project Boundary is the area that YCWA uses for normal Project operations and maintenance.  The Boundary is shown in Exhibit G of YCWA’s Application for New License, and may be changed by FERC with cause from time to time during the term of the new license.


� 	Photo from < � HYPERLINK "http://www.100thmeridian.org/Images/Mead/quagga.jpg" �http://www.100thmeridian.org/Images/Mead/quagga.jpg�>


� 	Photo from � HYPERLINK "http://watrnews.com/2012/07/zebra-mussels-found-in-lake-ray-roberts/" �http://watrnews.com/2012/07/zebra-mussels-found-in-lake-ray-roberts/�


� 	Photo from < � HYPERLINK "http://www.seagrant.umn.edu/newsletter/2006/06/images/mudsnail.jpg" �http://www.seagrant.umn.edu/newsletter/2006/06/images/mudsnail.jpg�>


� 	Photo from <m.wxxi.org>


� 	Photo from � HYPERLINK "http://www.californiaherps.com/frogs/pages/l.catesbeianus.html." �http://www.californiaherps.com/frogs/pages/l.catesbeianus.html.�


� 	Photo from � HYPERLINK "http://nas.er.usgs.gov/queries/GreatLakes/SpeciesInfo.asp?NoCache=6%2F11%2F2010+12%3A45%3A18+PM&SpeciesID=1134&State=&HUCNumber=DGreatLakes/." �http://nas.er.usgs.gov/queries/GreatLakes/SpeciesInfo.asp?NoCache=6%2F11%2F2010+12%3A45%3A18+PM&SpeciesID=1134&State=&HUCNumber=DGreatLakes/.�
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� 	Photo from � HYPERLINK "http://www.sfei.org/nis/hydrilla.html." �http://www.sfei.org/nis/hydrilla.html.�


� Photo from � HYPERLINK "http://www.sfei.org/nis/hyacinth.html." �http://www.sfei.org/nis/hyacinth.html.�


� 	Photo from <� HYPERLINK "http://www.sfei.org/nis/waterweed.html" �http://www.sfei.org/nis/waterweed.html�.


� 	Also known as “Egeria elodea” or “Brazilian elodea.”


� 	Photo from � HYPERLINK "http://www.ecy.wa.gov/programs/wq/plants/weeds/aqua003.html." �http://www.ecy.wa.gov/programs/wq/plants/weeds/aqua003.html.�
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� 	Photo from � HYPERLINK "http://www.cal-ipc.org/ip/management/plant_profiles/Ludwigia_hexapetala.php." �http://www.cal-ipc.org/ip/management/plant_profiles/Ludwigia_hexapetala.php.�


� 	Photo from < � HYPERLINK "http://www.epa.gov/region8/water/didymosphenia/" �http://www.epa.gov/region8/water/didymosphenia/�>


� 	New Bullards Bar is the only project reservoir with developed recreation facilities.


� 	Designated boat launch facilities covered in the plan include Cottage Creek Boat Launch and Dark Day Boat Launch.  If other developed boat launches are built during the term of the new license, they will be added to the Plan.  Signage will also be placed at Our House and Log Cabin diversion dams.


� 	Not all individual operation and maintenance projects have the potential to introduce AIS into a Project reservoir.  An example of an activity with a potential to introduce AIS into New Bullards Bar Reservoir is if YCWA proposed to place a barge into the reservoir for work on the upstream face of the dam.  


� 	A plan of action may include provisions like signage, access restrictions and equipment inspection before placing the equipment in the reservoir or impoundments.


� 	The control plan information provided in this section follows the proposed regulations for the management of dreissenid mussels in California (CCR, Title 14, Section 672.1), which are scheduled to be adopted by Cal Fish and Wildlife in October 2015.


� An annual report of dreissenid mussel prevention programs is required under the proposed regulations for the management of dreissenid mussels in California (CCR, Title 14, Section 672.1), which are scheduled to be adopted by Cal Fish and Wildlife in October 2015.


� 	The Plan will not be considered revised until FERC issues its formal approval.





