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EXECUTIVE SUMMARY
The Aquatic Nuisance Species Management Plan (ANSMP) is one of six Aquatic Resource
Management Plans contained within the Aquatic Settlement Agreement (Agreement).
Collectively, these six Aquatic Resource Management Plans are critical to direct implementation
of Protection, Mitigation, and Enhancement measures (PMEs) during the term of the new license
and, together with the Wells Anadromous Fish Agreement and Habitat Conservation Plan (HCP)
will function as the Water Quality Attainment Plan (WQAP) in support of the Clean Water Act
Section 401 Water Quality Certification for the Wells Hydroelectric Project (Project).
To ensure active stakeholder participation and support, the Public Utility District No. 1 of
Douglas County (Douglas) developed all of the resource management plans in close coordination
with agency and tribal natural resource managers (Aquatic Settlement Work Group or Aquatic
SWG). During the development of this plan, the Aquatic SWG focused on developing
management priorities for resources potentially impacted by Project operations. Members of the
Aquatic SWG include the U.S. Fish and Wildlife Service (USFWS), Washington Department of
Ecology (Ecology), Washington State Department of Fish and Wildlife (WDFW), the
Confederated Tribes of the Colville Reservation (Colville), the Confederated Tribes and Bands
of the Yakama Indian Nation (Yakama), and Douglas.
The National Marine Fisheries Service (NMFS) was invited to participate in the development of
Aquatic Resource Management Plans, but declined because its interests are currently satisfied by
the measures within the HCP.
The goal of the ANSMP is to prevent the introduction and/or spread of aquatic nuisance species
in Project waters. Douglas, in collaboration with the Aquatic SWG, has agreed to implement
several PMEs in support of the ANSMP. The PMEs presented within the ANSMP are designed
to meet the following objectives:
Objective 1: Implement best management practices to prevent Eurasian watermilfoil
(Myriophyllum spicatum) proliferation during in-water (i.e., construction, maintenance, and
recreation improvements) improvement activities in the Project.
Objective 2: Continue participation in regional and state efforts to prevent the introduction and
spread of aquatic nuisance species. Activities include continued monitoring for the presence of
ANS, monitoring bycatch data collected during other aquatic management plan activities, and
conducting education outreach within the Project.
Objective 3: In response to proposed changes in the Project requiring FERC approval, the
Aquatic SWG will assess the potential effects, if any, with respect to the introduction or
proliferation of aquatic nuisance species in the Project to inform management decisions to
support success of the ANSMP and will implement reasonable and appropriate measures to
address any potential effects.
This ANSMP is intended to be compatible with other aquatic nuisance species management
plans in the Columbia River mainstem. Furthermore, this management plan is intended to be
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supportive of the HCP, Bull Trout Management Plan, Pacific Lamprey Management Plan,
Resident Fish Management Plan, White Sturgeon Management Plan, and Water Quality
Management Plan by continuing to prevent the introduction and/or spread of aquatic nuisance
species in Project waters. The ANSMP is intended to be not inconsistent with other management
strategies of federal, state and tribal natural resource management agencies.
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1.0

INTRODUCTION

The Aquatic Nuisance Species Management Plan (ANSMP) is one of six Aquatic Resource
Management Plans contained within the Aquatic Settlement Agreement (Agreement).
Collectively, these six Aquatic Resource Management Plans are critical to direct implementation
of Protection, Mitigation, and Enhancement measures (PMEs) during the term of the new license
and, together with the Wells Anadromous Fish agreement and Habitat Conservation Plan (HCP),
will function as the Water Quality Attainment Plan (WQAP) in support of the Clean Water Act
Section 401 Water Quality Certification for the Wells Hydroelectric Project (Project).
To ensure active stakeholder participation and support, the Public Utility District No. 1 of
Douglas County (Douglas) developed all of the resource management plans in close coordination
with agency and tribal natural resource managers (Aquatic Settlement Work Group or Aquatic
SWG). During the development of this plan, the Aquatic SWG focused on developing
management priorities for resources potentially impacted by Project operations. Entities invited
to participate in the Aquatic SWG include the U.S. Fish and Wildlife Service (USFWS),
National Marine Fisheries Service (NMFS), Bureau of Land Management (BLM), Bureau of
Indian Affairs (BIA), Washington Department of Ecology (Ecology), Washington State
Department of Fish and Wildlife (WDFW), the Confederated Tribes of the Colville Reservation
(Colville), the Confederated Tribes and Bands of the Yakama Indian Nation (Yakama), and
Douglas.
The ANSMP will direct implementation of measures to prevent the introduction and/or spread of
aquatic nuisance species in Project waters. To ensure active stakeholder participation and
support, Douglas developed this plan, along with the other aquatic management plans, in close
coordination with the members of the Aquatic SWG.
The Aquatic SWG agrees on the need to develop a plan for the long-term management and
prevention of aquatic nuisance species in the Project. This management plan summarizes the
relevant resource issues and background (Section 2), identifies goals and objectives of the plan
(Section 3), and describes the relevant PMEs (Section 4) for aquatic nuisance species during the
term of the new license.

2.0

BACKGROUND

Nonnative aquatic species may be released or “introduced” into an aquatic environment
intentionally or unintentionally. Most often, such species are unable to adapt to their new
environments and do not form self-sustaining populations (ANSC 2001). However, if such a
species is able to adapt, become established, and thrive, it has the potential to threaten the
diversity or abundance of native species and aquatic habitats and may even affect economic
resources and human health. Such species are considered aquatic nuisance species or ANS
(ANSC 2001).
RCW 77.60.130 defines the term aquatic nuisance species as a “nonnative aquatic plant or
animal species that threatens the diversity or abundance of native species, the ecological stability
of infested waters, or commercial, agricultural, or recreational activities dependent on such
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waters” (RCW 2007). Since few natural controls exist in their new habitat, ANS may spread
rapidly, damaging recreational opportunities, lowering property values, clogging waterways,
impacting irrigation and power generation, destroying native plant and animal habitat, and
sometimes destroying or endangering native species (ANSC 2001).

2.1

Aquatic Nuisance Species of Concern

2.1.1

Eurasian Watermilfoil (Myriophyllum spicatum)

Eurasian watermilfoil (EWM) is an aquatic plant native to Europe, Asia, northern Africa, and
Greenland. It was once commonly sold as an aquarium plant (Ecology 2007). EWM may have
been introduced to the North American continent at Chesapeake Bay in the 1880’s, although
evidence shows that the first collection was made from a pond in the District of Columbia during
the fall of 1942. By 1985, EWM had been found in 33 states, the District of Columbia, and the
Canadian provinces of British Columbia, Ontario, and Quebec (Ecology 2007). The first
documented occurrence of EWM in the State of Washington was in 1965. The source of
introduction was most likely from sources in Canada and despite an effort to stop its spread,
EWM infestations in Lake Osoyoos, British Columbia spread down through the Okanogan Lakes
and into the Okanogan River and the Columbia River in 1974 (Duke 2001).
EWM is extremely adaptable with the ability to thrive in a variety of environmental conditions.
It grows in still to flowing waters, can tolerate salinities of up to 15 parts per thousand, grows
rooted in water depths from 1 to 10 meters, and can survive under ice (Ecology 2007). Relative
to other submersed plants, EWM requires high light, has a high photosynthetic rate, and can
grow over a broad temperature range (Ecology 2007). EWM exhibits an annual pattern of
growth. In the spring, shoots begin to grow rapidly as water temperatures approach 15 degrees
centigrade. When they near the surface, shoots branch profusely, forming a dense canopy
(Ecology 2007). Typically, plants flower upon reaching the surface and die back to the root
crowns, which sprout again in the spring.
Although EWM can potentially spread by both sexual and vegetative means, vegetative spread is
considered the major method of reproduction. During the growing season, the plant undergoes
autofragmentation. The plant fragments often develop roots at the nodes before separation from
the parent plants. Fragments are also produced by wind and wave action, control harvest activity
and boating activities, with each plant fragment having the potential to develop into a new plant
(Ecology 2007).
EWM is classified as a class B noxious weed by the Washington State Noxious Weed Control
Board (WNWCB 2007). Class B noxious weeds are nonnative plants whose distribution is
limited to portions of Washington State. Additionally, EWM has been identified as a nuisance
species in the Washington State Aquatic Nuisance Species Management Plan (ANSC 2001).
EWM can adversely impact aquatic ecosystems by forming dense canopies that often shade out
native vegetation. Monospecific stands of EWM affect aquatic habitat, water quality, can impact
power generation and irrigation, and interfere with recreational activities. In Washington,
private and government sources spend about $1,000,000 per year on EWM control (Ecology
2007).
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2.1.2

Zebra Mussel (Dreissena polymorpha) and Quagga Mussel (Dreissena
rostriformis bugensis)

Zebra and quagga mussels are freshwater, bivalve mollusks that typically have a dark and white
(zebra-like) pattern on their shells. They are native to Eurasia and were both introduced into the
Great Lakes as a result of ballast water discharge from transoceanic ships that were carrying
veligers, juveniles, or adult mussels (USGS 2007). Zebra mussels first invaded North America
in the mid-1980s and quagga mussels invaded a few years later in 1989 (USFWS 2007). These
two species are closely related with subtle morphological differences. More research is needed
on North American quagga mussels to assess ecological differences between the two species, but
the practical implications of both species are essentially identical (USFWS 2007). The North
American distribution of these species has been concentrated in the Great Lakes region of the
U.S. with the zebra mussel distribution also spanning farther into the southern U.S. (Figure 2.11). Despite recent measures to prevent their westward expansion, quagga mussels were
discovered in the Lake Mead Recreation Area. Populations have subsequently been found
throughout the Boulder Basin of Lake Mead (Figure 2.1-1) and in more than a dozen reservoirs
serving Southern California (Pam Meacham, pers. comm.).

Figure 2.1-1

Zebra and Quagga Mussel Sightings Distribution Map (USGS 2007).
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Zebra and quagga mussel size varies from microscopic to two inches long. Typical lifespan is up
to 5 years. Both species may spawn year around if conditions are favorable. Peak spawning
typically occurs in spring and fall. Dreissena are dioecious (either male or female) with external
fertilization. Both species are prolific reproducers. Fecundity is high with a few individuals
having the capability of producing millions of eggs and sperm (USFWS 2007). After
fertilization, pelagic microscopic larvae, or veligers, develop within a few days and these
veligers soon acquire minute bivalve shells. Free-swimming veligers drift with currents for three
to four weeks until suitable substrate for settling is located. Adults attach to hard surfaces via
byssal threads, but can detach and move to new habitat. Both species can tolerate a wide range
of water temperatures (1-30°C), low velocities (<2 m/sec), and prefer hard surfaces for
attachment although quagga mussels can live in soft sediments (USFWS 2007). Zebra mussels
are typically found just below the surface to about 12 meters and quagga mussels are typically
found at any depth where oxygen is available (USFWS 2007).
Zebra mussels have caused major ecological and economic problems since their arrival in North
America, and quagga mussels pose many of the same threats. Both species are prolific filter
feeders, removing substantial amounts of phytoplankton and suspended particulate from the
water thus impacting aquatic ecosystems by potentially altering food webs (USGS 2007).
Dreissena’s ability to rapidly colonize hard surfaces causes serious economic problems. These
major bio-fouling organisms can clog water intake structures such as pipes and screens, therefore
reducing capabilities for power and water treatment plants. Recreation-based industries and
activities have also been heavily impacted; docks, breakwalls, buoys, boats, and beaches have all
been heavily colonized (USGS 2007). Zebra mussel densities have been reported to be over
700,000 individuals per square meter in some facilities in the Great Lakes area. Each year, the
economic impact to the U.S. and Canada is approximately $140 million in damage and control
costs (Sea Grant 2007).

2.2

Project Information

Past aquatic studies contributing information to aquatic nuisance species of concern, discussed
above, consisted of an aquatic macrophyte species composition and mapping survey (Lê and
Kreiter 2005) and a macroinvertebrate assessment and rare, threatened, and endangered (RTE)
species survey (Bioanalysts 2006). Results of these studies and other Project aquatic studies
indicate that the aquatic ecosystem within the Project is composed of a diverse community of
flora and fauna consisting of varied aquatic taxa such as plankton, macroinvertebrates (insects,
snails and bivalves), fish, and plants. Although nonnative species are present within Project
waters, the aquatic community is characterized by a native species dominated assemblage. It is
important to note the varying degree to which a nonnative species can be characterized as a
“nuisance” species. The many factors that determine a nonnative species’ magnitude of
infestation and impact are complex and not always well understood.
2.2.1

Aquatic Macrophytes

Some information exists on aquatic macrophyte communities in the mid-Columbia River system.
Vegetation mapping in and around the Rocky Reach Reservoir (River Miles (RM) 473.6 to
515.5) identified 979 acres of aquatic macrophytes (Duke 2001) out of a total surface area of
8,167 acres (Duke 2001). Nonnative EWM represented 34 percent of the biomass samples
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collected from within the Rocky Reach Reservoir (Duke 2001). In the Priest Rapids and
Wanapum reservoirs, the composition of EWM in the aquatic macrophyte community was
higher at 42 percent of littoral plant biomass (Normandeau et al. 2000).
In August and September 2005, Douglas conducted an aquatic macrophyte study in the Wells
Reservoir. Sixty-one transects totaling 369 sample points were completed during the 2005 study
(Lê and Kreiter 2005). Depths of up to 30 feet were sampled and sampling points along transects
were completed at intervals of 5 feet or less. A total of nine aquatic plant species were
documented (Table 2.2-1). Table 2.2-1 presents the percentage of samples in which each of the
identified aquatic species was categorized as the dominant species (consisting of >60 percent of
the sample composition). The two most dominant species in samples collected were common
waterweed (Elodea canadensis) and leafy pondweed (Potamogeton foliosus) at 24.7 percent and
16.7 percent, respectively. Both of these species are native. EWM was dominant in only 6.3
percent of samples (Table 2.2-1). Samples with no plants (absent) consisted of 41.7 percent of
all samples taken. This observation supports the concept that macrophyte communities maintain
a patchy distribution.
Table 2.2-1

Aquatic macrophyte species identified and the frequency at which each of
the species was considered the dominant species (consisting of >60
percent of the total sample) in a given sample during the Macrophyte
Identification and Distribution Study, 2005 (Lê and Kreiter 2005).
Percentage of samples in which
Scientific Name
Common Name
dominant

Chara spp.
Elodea canadensis
Myriophyllum spicatum
Potamogeton crispus

Muskgrass

.003% (1/396)

Common
waterweed
Eurasian
watermilfoil
Curly leaf
pondweed

24.7% (98/396)
6.3% (25/396)
4.3% (17/396)

Potamogeton foliosus

Leafy pondweed

16.7% (66/396)

Potamogeton nodosus

American
pondweed

1.3% (5/396)

Potamogeton pectinatus

Sago pondweed

0.8% (3/396)

Potamogeton zosteriformis

Flat-stemmed or
eelgrass pondweed

2.3% (9/396)

Absent

41.7% (165/396)

Although EWM is present in the Project, the 2005 study indicated that it is not a dominant
component of the Project aquatic plant community. During the Project study, EWM was often
sub-dominant to several native species in samples collected. These contrasting observations
between the Wells Reservoir and downstream reservoirs (Rocky Reach, Priest Rapids, and
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Wanapum) where EWM was found to be the most abundant species are not clearly understood.
One possible explanation may be that EWM, which is a species that can proliferate from plant
fragments (Ecology 2001), has increased its ability to colonize due to potentially higher levels of
disturbance in the downstream reservoirs as compared to the Wells Reservoir. The Rocky Reach
Reservoir serves a larger population base, maintains an EWM removal program at recreational
sites, and has higher levels of recreational use and development as compared to the Wells
Reservoir. It is possible that these activities directly and indirectly re-mobilize EWM plant
fragments and increase the potential for colonization in the Rocky Reach Reservoir as well as in
downstream reservoirs (Lê and Kreiter 2005).
2.2.2

Aquatic Macroinvertebrates

In September and October 2005, Douglas conducted an aquatic invertebrate inventory and an
assessment of the presence of rare, threatened, and endangered (RTE) aquatic invertebrates
within the Wells Reservoir. The overall objective of the study was to document the distribution,
habitat associations and qualitative abundance of the current aquatic invertebrate (e.g., clams,
snails and insects) assemblage in the Wells Reservoir.
Samples were collected within representative habitats throughout the Wells Reservoir using an
air lift suction device, Ponar grabs and colonization baskets. A total of 17 sites were sampled.
In addition to the varied aquatic insects and worms found during the survey, approximately 20
species of freshwater mollusks were identified during the inventory from dredge samples (Table
2.3-1). Within the Methow, Okanogan and Columbia portions of the Wells Reservoir, 13, 11,
and nine species of mollusks were present, respectively. Of the 20 species, 10 gastropods
(snails) and 10 bivalves (clams, mussels) were identified. The gastropods included nine native
species and one nonnative species (Big-ear radix, Radix auricularia). Similarly, the bivalves
also included nine native species and one nonnative species (Asian clam, Corbicula fluminea)
(BioAnalysts, Inc. 2006). The 2005 macroinvertebrate assessment did not discover the presence
of any zebra mussels or quagga mussels within the Project.
2.2.3

Project Aquatic Nuisance Species Monitoring

In 2006, Douglas, in coordination with the Aquatic Nuisance Species Division of WDFW, began
monitoring for zebra mussels and quagga mussels in Project waters. Activities consisted of
monthly plankton tows to target mussel veligers at sites downstream of boat launches within the
Wells Reservoir. Sampling activities were conducted during the summer and early fall when
recreational boating activity is at a peak. Sampling protocols were provided by WDFW. All
samples were sent back to WDFW for analysis. To date, none of the samples collected within
the Project have contained any signs of zebra or quagga mussel presence.
In 2007, Douglas, in coordination with the Center for Lakes and Reservoirs at Portland State
University, installed a permanent substrate sampler in the Wells Dam forebay to monitor for
zebra and quagga mussel colonization within the Project. Douglas staff checks the substrate
sampler monthly throughout the year as specified by the monitoring protocol. To date, no signs
of zebra or quagga mussel presence have been detected. Both of these monitoring activities are
ongoing.
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Table 2.3-1

Location
Methow River

Okanogan
River

Columbia
River

Mollusks collected from sampling stations on the Methow, Okanogan,
and Columbia rivers during the 2005 Project Aquatic Macroinvertebrate
Inventory.
Common Name
Taxon
Western pearlshell
Margaritinopsis falcata
Striate fingernail clam
Sphaerium striatinum
Ridgebeak peaclam
Pisidium compressum
Western lake fingernail clam
Musculium raymondi
Shortface lanx
Fisherola nuttalli
Ashy pebblesnail
Fluminicola fuscus
Western floater
Anodonta kennerlyi
Ubiquitous peaclam
Pisidium casertanum
Big-ear radix*
Radix auricularia
Golden fossaria
Fossaria obrussa
Prairie fossaria
Fossaria (Bakerilymnaea) bulimoides
Ash gyro
Gyraulus parvus
Corbicula sp.
Western ridgemussel
Gonidea angulata
Striate fingernail clam
Sphaerium striatinum
Ridgebeak peaclam
Pisidium compressum
Ubiquitous peaclam
Pisidium casertanum
Asian clam*
Corbicula fluminea
Ashy pebblesnail
Fluminicola fuscus
Fragile ancylid
Ferrissia californica
Ash gyro
Gyraulus parvus
Western lake fingernail clam
Musculium raymondi
Physella sp.
Anodonta sp.
Western floater
Anodonta kennnerlyi
Asian clam*
Corbicula fluminea
Ridgebeak peaclam
Pisidium compressum
Three ridge valvata
Valvata tricarinata
Rocky Mountain physa
Physella propinqua propinqua
Ash gyro
Gyraulus parvus
Golden fossaria
Fossaria (F.) obrussa
Prairie fossaria
Fossaria (Bakerilymnaea) bulimoides
Big-ear radix*
Radix auricularia

*Nonnative taxon.

3.0

GOAL AND OBJECTIVES

The goal of the ANSMP is to prevent the introduction and/or spread of aquatic nuisance species
in Project waters. Douglas, in collaboration with the Aquatic SWG, has agreed to implement
several PMEs in support of the ANSMP. The PMEs presented within the ANSMP are designed
to meet the following objectives:
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Objective 1: Implement best management practices to prevent Eurasian watermilfoil
proliferation during in-water (i.e., construction, maintenance and recreation improvements)
improvement activities in the Project.
Objective 2: Continue participation in regional and state efforts to prevent the introduction and
spread of aquatic nuisance species. Activities include continued monitoring for the presence of
ANS, monitoring bycatch data collected during other aquatic management plan activities and
conducting education outreach within the Project.
Objective 3: In response to proposed changes in the Project requiring FERC approval, the
Aquatic SWG will assess the potential effects, if any, with respect to the introduction or
proliferation of aquatic nuisance species in the Project to inform management decisions to
support success of the ANSMP and will implement reasonable and appropriate measures to
address any potential effects.
The ANSMP is intended to be compatible with other aquatic nuisance species management plans
in the Columbia River mainstem. Furthermore, this management plan is intended to be
supportive of the HCP, Bull Trout Management Plan, Pacific Lamprey Management Plan,
Resident Fish Management Plan, White Sturgeon Management Plan, and Water Quality
Management Plan by continuing to prevent the introduction and/or spread of aquatic nuisance
species in Project waters. The ANSMP is intended to be not inconsistent with other management
strategies of federal, state, and tribal natural resource management agencies.
The schedule for implementation of specific measures within the ANSMP is based on the best
information available at the time the Plan was developed. As new information becomes
available, implementation of each activity may be adjusted through consultation with the Aquatic
SWG.

4.0

PROTECTION, MITIGATION AND ENHANCEMENT
MEASURES

In order to fulfill the goals and objectives described in Section 3.0, Douglas, in consultation with
the Aquatic SWG, has agreed to implement the following PMEs.

4.1

Implement Best Management Practices During Recreational
Improvement Activities (Objective 1)

If at any time during the new license term, Douglas is required to construct, improve or maintain
recreation access at boat launches and swim areas and the removal or disturbance of aquatic
macrophtye beds that contain Eurasian watermilfoil may potentially occur, Douglas will
implement containment efforts utilizing best management practices agreed to by the Aquatic
SWG during such activities.
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4.2

Participation in Regional and State ANS Efforts (Objective 2)

4.2.1

Coordination with Regional and State Entities

Douglas shall continue to coordinate with regional and state entities to implement activities in
Project waters to monitor for the presence of ANS, specifically zebra and quagga mussels.
Activities covered by this objective will consist of monitoring for the presence of zebra and
quagga mussels as is identified in Section 2.2.3. If ANS are detected during monitoring
activities, Douglas will immediately notify the appropriate regional and state agencies and assist
in the implementation of reasonable and appropriate measures to address the ANS presence as is
consistent with ANS Management protocols.
Douglas shall participate in information exchanges and regional efforts to coordinate monitoring
activities.
4.2.2

Monitor Bycatch from other Project Aquatic Resource Management
Activities

Douglas shall monitor bycatch data collected from ongoing Project aquatic resource management
activities for aquatic nuisance species presence to support regional and state efforts and the
ANSMP. Such ongoing activities may consist of broodstock collection activities at Wells Dam
and in associated Project tributaries, the northern pikeminnow removal program, water quality
monitoring and any other aquatic resource activities related to implementation of Aquatic
Resource Management Plans for bull trout, Pacific lamprey, white sturgeon, and resident fish.
4.2.3

ANS Information and Education

Douglas shall make information regarding the effects of ANS introductions and the importance
of prevention available to the public. Such outreach activities may consist of posting signage at
Project recreation areas and boat launches.
Douglas shall also provide literature produced by appropriate state entities (Ecology and
WDFW) for distribution at the visitor centers of local communities of the Project (Pateros,
Brewster, Bridgeport) including Wells Dam.

4.3

Monitor and Address ANS Effects to Aquatic Communities
During Changes in Project Operations (Objective 3)

If at any time during the new license term, future changes in Project operations requiring FERC
approval are proposed and the Aquatic SWG concludes that such proposed operations may
encourage the introduction or proliferation of aquatic nuisance species within the Project, the
Aquatic SWG will assess the potential effects, if any, in order to make informed management
decisions.
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If the assessment identifies adverse effects to Aquatic Resources due to aquatic nuisance species
attributable to changes in Project operations, Douglas shall consult with the Aquatic SWG to
select and implement reasonable and appropriate PMEs to address the identified adverse
effect(s).

4.4

Reporting

Douglas will provide a draft annual report to the Aquatic SWG summarizing the previous year’s
activities undertaken in accordance with the ANSMP. The report will document all ANS
activities conducted within the Project. Furthermore, any decisions, statements of agreement,
evaluations, or changes made pursuant to this ANSMP will be included in the annual report. If
significant activity was not conducted in a given year, Douglas will prepare a memorandum
providing an explanation of the circumstances in lieu of the annual report.
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