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Executive Summary 
The Aquatic Invasive Species Control and Prevention Program (AISP Program) activities for 
2014 were conducted in accordance with the management plan titled, Aquatic Invasive Species 
Control and Prevention Plan (AISP; Grant PUD 2010). The AISP was developed by the Public 
Utility District No. 2 of Grant County, Washington (Grant PUD) in consultation with the Priest 
Rapids Fish Forum (PRFF), the Washington Department of Ecology’s (WDOE’s) Freshwater 
Aquatic Weed Control Program, the Washington Department of Fish and Wildlife’s (WDFW’s) 
Aquatic Invasive Species Program, and in accordance with Section 6.6.4 of the WDOE 401 
Water Quality Certification (WQC; WDOE 2007) and License Article 401(a)(22) of the Federal 
Energy Regulatory Commission’s (FERC’s) license for operation of the Priest Rapids 
Hydroelectric Project (Project; FERC 2008). The AISP was submitted to FERC on March 3, 
2010 and approved by FERC on July 7, 2010. 

Key components of the AISP include education and monitoring that are designed to help 
manage, regulate, and potentially prevent introduction and/or spread of existing/new aquatic 
invasive species (AIS) within the Project.  

For a majority of 2014, the Wanapum Reservoir was drawn down more than 20 feet below its 
normal minimum operating level (and up to 26 feet below its normal operating levels) for repairs 
to be made to the spillway sections of Wanapum Dam (a fracture was discovered in February of 
2014 and the reservoir behind Wanapum Dam was lowered to prevent further damage). 
Furthermore, due to the fracture and associated drawdown, the entire Wanapum Reservoir was closed 
to the public, including all boat launches and recreation sites, for safety and cultural protection 
reasons. This unanticipated drawdown stranded a number of relatively immobile benthic 
organisms, including freshwater mussels, snails, fishes, and other organisms. In response, Grant 
PUD initiated land- and water-based surveys to characterize benthic communities potentially 
affected by the water-level reduction in the Wanapum Reservoir. This incident provided a unique 
opportunity to preform surveys in areas previously submerged within the Wanapum Reservoir, to 
estimate species composition and densities of stranded freshwater mollusks (mussels, clams, and 
snails) and to search for any potential AIS species of concern. Included in these survey efforts 
was the potential to find AIS, including zebra/quagga mussels, and New Zealand mud snails 
(NZMS). Twelve taxa of snails and seven species of bivalve, including three native freshwater 
mussels and one non-native clam were found in the Wanapum Reservoir. No zebra/quagga 
mussels or NZMS were encountered during these survey efforts. Additionally, because of the 
drawdown conditions in Wanapum Reservoir, some of the educational and monitoring 
components of the AISP Program were limited to the Priest Rapids Reservoir of the Project. For 
instance, boater surveys/self-surveys were conducted solely within the Priest Rapids Reservoir 
and exclusively at the Priest Rapids Recreational Area (PRRA or Desert Aire) boat launch. 
Lastly, boat launch transect monitoring were only conducted within the Priest Rapids Reservoir 
at the Lower Wanapum, Huntzinger (new for 2014), Buckshot, and the PRRA/Desert Aire boat 
launches. Not only was the Wanapum Reservoir closed for a majority of 2014 to recreational 
activities, but any boat launch transect monitoring would not have been consistent with past 
and/or future monitoring results and thus not representative of “normal” water levels and aquatic 
plant presence/absence.  

Educational activities for 2014 included placement of outreach materials and signage at four 
Project boat launches (only in the Priest Rapids Reservoir), placement of outreach material at 
major recreational outlet stores, a poster presentation and outreach material distributed at Grant 
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PUD’s Archaeology Days, and conducting voluntary boater surveys at the PRRA boat launch 
during high-use periods (Memorial Day, 4th of July, and Labor Day weekends).  

Boater surveys/self-surveys were conducted on a total of forty-nine boats. Cities of residence 
were varied throughout and included Mattawa/Desert Aire (seven instances), Yakima (four 
instances), Kirkland, Renton, Auburn, Seattle, Monroe, Ellensburg, and Royal City (two 
instances each), with all other cities as single occurrences. Waterbodies noted as having “been 
there” or “going there” during survey efforts included Lake Roosevelt (five times), Lake 
Washington and the Columbia River (six times), Moses Lake, Potholes Reservoir and Banks 
Lake (three times), Klickitat River, Puget Sound and the Snake River (two times), with all other 
waterbodies noted once. No interviewees were noted as having AIS present on their vessel 
and/or trailer. 

Monitoring activities during 2014 consisted of zebra/quagga mussel sampling (Project-wide), 
and invasive aquatic plant surveys along with passive-monitoring of riparian/wetland invasive 
plants conducted at Priest Rapids Reservoir boat launches. Included in the 2014 monitoring 
activities was the aforementioned benthic survey in the Wanapum Reservoir. 

Results from the monitoring efforts in 2014 reported no zebra/quagga mussel veliger identified 
in any samples and no presence of zebra/quagga mussels or other macroinvertebrate AIS 
including NZMS on any artificial substrates within the Project, or during the benthic survey 
efforts. Eurasian milfoil was present at all but one of the boat launches surveyed in 2014. Lower 
Wanapum did not have any submergent vegetation, which is consistent with previous survey 
results. However, Eurasian milfoil was rarely dominant (at only one transect point at the 
Huntzinger boat launch) and boat launches were generally dominated by native species. 
Curlyleaf pondweed was present at two of the four boat launches (Huntzinger and PRRA) and 
was never dominant. Native species observed at boat launch transects typically included the 
following species, which were not recorded on a point-specific basis: coontail (Ceratophyllum 
demersum), common waterweeds (Elodea spp.), and native pondweed species (Potamogeton 
spp.). Transect results from 2014 are generally consistent with data gathered in 2013. Eurasian 
milfoil had a similar distribution as in 2013, with presence at the same launches (of those 
surveyed in 2014) and rarely exhibiting dominance. Curlyleaf pondweed was observed 
somewhat less in 2014 than this species had been in previous years. For example, it was not 
observed at the Buckshot boat launch in 2014, as it had been in previous years and, though 
present at PRRA, it did not exhibit dominance in 2014 as it had in prior years. As with prior 
years, native species remain dominant at most transect points at most boat launches. In 2014, 
native species were dominant at all transect points that had vegetation except one, which 
occurred at Huntzinger and was dominated by Eurasian milfoil. 

Local and regional coordination activities in 2014 involved participation in the Columbia River 
Basin Team (CRBT) meeting and hosting Grant PUD’s Annual Aquatic Invasive Species 
meeting. 

The annual AIS meeting was held on April 23, 2015. No modifications were deemed necessary 
by Grant PUD or the stakeholders for the 2015 implementation season. Grant PUD will continue 
implementation in 2015 in accordance with the AISP that was approved by FERC on July 7, 
2010. 
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1.0 Introduction 
The Public Utility District No. 2 of Grant County, Washington (Grant PUD) owns and operates 
the Priest Rapids Hydroelectric Project (Project), located along the mid-Columbia River in 
central Washington State. The Project is authorized by the Federal Energy Regulatory 
Commission (FERC) under Project No. 21141 and includes the Wanapum and Priest Rapids 
developments. A 401 Water Quality Certification (WQC) for the operation of the Project was 
issued by the Washington Department of Ecology (WDOE) on April 3, 2007 (WDOE 2007) and 
amended on March 6, 2008. The 401 WQC’s terms and conditions were directly incorporated 
into the FERC license (license) to operate the Project issued on April 17, 2008 (FERC 2008). 

The Aquatic Invasive Species Control and Prevention Program (AISP Program) activities for 
2014 were conducted in accordance with the management plan titled, Aquatic Invasive Species 
Control and Prevention Plan (AISP; Grant PUD 2010). The AISP was developed by Grant PUD 
in consultation with the Priest Rapids Fish Forum (PRFF), the WDOE’s Freshwater Aquatic 
Weed Control Program, the Washington Department of Fish and Wildlife’s (WDFW’s) Aquatic 
Invasive Species Program, and in accordance with Section 6.6.4 of the 401 WQC (WDOE 2007) 
and Article 401(a)(22) of the license (FERC 2008). The AISP was submitted to FERC on March 
3, 2010 and approved by FERC on July 7, 2010. 

For the majority of 2014, the Wanapum Reservoir was drawn down more than 20 feet below its 
normal minimum operating level (and up to 26 feet below its normal operating level) for repairs 
to be made to the spillway sections of Wanapum Dam (a fracture was discovered in February of 
2014 and the reservoir behind Wanapum Dam was lowered to prevent further damage). This 
unanticipated drawdown stranded a number of relatively immobile benthic organisms, including 
freshwater mussels, snails, fishes, and other organisms. In response, Grant PUD initiated land- 
and water-based surveys to characterize benthic communities potentially affected by the water-
level reduction in the Wanapum Reservoir. This incident provided a unique opportunity to 
preform surveys in areas previously submerged within the Wanapum Reservoir, to estimate 
species composition and densities of stranded freshwater mollusks (mussels, clams, and snails) 
and to search for any potential AIS species of concern. Included in these survey efforts was the 
potential to find AIS, including zebra/quagga mussels, and New Zealand mud snails (NZMS). 
Twelve taxa of snails and seven species of bivalve, including three native freshwater mussels and 
one non-native clam were found in the Wanapum Reservoir. No zebra/quagga mussels or NZMS 
were encountered during these survey efforts. Additionally, because of the drawdown conditions 
of Wanapum Reservoir, some educational and monitoring components of the AISP Program 
were limited to the Priest Rapids Reservoir of the Project. For instance, boater surveys/self-
surveys was conducted solely within the Priest Rapids Reservoir and almost exclusively at the 
Priest Rapids Recreational Area (PRRA or Desert Aire boat launch). Lastly, boat launch transect 
monitoring was only conducted within the Priest Rapids Reservoir at the Lower Wanapum, 
Huntzinger (new for 2014), Buckshot, and PRRA boat launches. Not only was the Wanapum 
Reservoir closed for a majority of 2014 to recreational activities, any boat launch transect 
monitoring would not have been consistent with past and/or future monitoring results and thus 
not representative of “normal” water levels and aquatic plant presence/absence. 

This annual report summarizes activities conducted during implementation year 2014 under the 
AISP Program. 
                                                           
1 123FERC¶61,049 
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1.1 Objectives 
As stated in the AISP (Grant PUD 2010), the primary objective is to address methods to monitor 
and manage aquatic invasive flora and fauna in the Project. Key components of the AISP include 
education and monitoring that are designed to help manage, regulate, and potentially prevent 
introduction and/or spread of new/existing aquatic invasive species (AIS) within the Project. 

1.2 Priest Rapids Hydroelectric Project Description 
The downstream boundary of the Project is located approximately three miles below Priest 
Rapids Dam (river mile [RM] 397.1) and extends upriver to the Rock Island Dam tailrace at RM 
453.5 (Figure 1).  

The Priest Rapids development consists of a 7,725-acre reservoir and a 10,103-foot-long by 
179.5-foot-high dam spanning the Columbia River. The dam consists of left and right 
embankment sections; left and right concrete gravity dam sections; a left and right fish passage 
structure, each with an upstream fish ladder; a gated spillway section; a downstream fish passage 
structure (Priest Rapids Fish Bypass (PRFB)); and a powerhouse containing ten vertical shaft 
integrated Kaplan turbine/generator sets with a total authorized installed capacity (best gate) of 
675 MW (Figure 2).  

The Wanapum development consists of a 14,680-acre reservoir and an 8,637-foot-long by 186.5-
foot-high dam spanning the Columbia River. The dam consists of left and right embankment 
sections; left and right concrete gravity dam sections; a left and right fish passage structure, each 
with an upstream fish ladder; a gated spillway; a downstream fish passage structure (Wanapum 
Fish Bypass (WFB)); and a powerhouse containing ten vertical shaft integrated Kaplan 
turbine/generator sets with a total authorized installed capacity (best gate) of 735 MW (Figure 3). 
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Figure 1 The Priest Rapids Hydroelectric Project and established river reaches 

presented by river mile (RM), mid-Columbia River, WA. 
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Figure 2 Aerial photograph of Priest Rapids Dam, Priest Rapids Hydroelectric 

Project, mid-Columbia River, WA. 

 
Figure 3 Aerial photograph of Wanapum Dam, Priest Rapids Hydroelectric Project, 

mid-Columbia River, WA. 
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2.0 Activities 
The following sections provide a summary of the activities conducted in 2014 for the AISP, 
which included elements of education, monitoring, and local and regional coordination. Each of 
these activities is discussed below in more detail. 

2.1 Education 
The educational activities implemented as part of the AISP for 2014 included placement of 
outreach materials and educational signage at four Project boat launches (only in Priest Rapids 
Reservoir), placement of outreach material at major recreational outlet stores, a poster 
presentation and outreach materials distributed at Grant PUD’s Archaeology Days, and voluntary 
boater surveys conducted during high-use times (Memorial Day, 4th of July, and Labor Day 
weekends). These educational activities are discussed in more detail in the following sections. 

2.1.1 Outreach Material and Educational Signage 

Four Project boat launches were supplied with outreach materials and educational signage prior 
to the Memorial Day holiday (May 24, 2014).  As stated above (see Section 1.0), the Wanapum 
Reservoir was operated at a drawn down level during the 2014 recreational season. Therefore, all 
Project boat launches within the Wanapum Reservoir were closed to the public and thus not 
supplied with outreach materials. Supplied boat launches were solely located within the Priest 
Rapids Reservoir and consisted of the Lower Wanapum, Huntzinger (new for 2014), Buckshot, 
and Desert Aire (Priest Rapids Recreation Area (PRRA)) on the Priest Rapids Reservoir. 
Outreach materials consisted of the 100th Meridian Initiative’s Zap the Zebra brochure (100th 
Meridian Initiative 2011; Appendix A) and boater self-survey forms (100th Meridian Initiative 
2011a; Appendix B). Educational signage was comprised of the WDFW’s AIS poster (WDFW 
2011; Appendix D) and the WDOE advisory poster for Eurasian watermilfoil (WDOE 2011; 
Appendix E) (see Error! Reference source not found.).  
Also, prior to May 1, recreational outlet stores and/or businesses were supplied with outreach 
material (in the form of the Zap the Zebra brochure) for distribution, which included the Wal-
Mart® sporting goods sections in Ephrata and Moses Lake, Washington, Tri-State Outfitters in 
Moses Lake, Washington, Big Wally’s near Banks Lake, MarDon Resort on the Potholes 
Reservoir, and Pollywog’s in Desert Aire, Washington. Furthermore, outreach materials were 
distributed (in the form of the Zap the Zebra brochure, WDFW’s Stop Aquatic Invasive Species 
float keychain, and the United States Fish and Wildlife Service’s (USFWS’s) Stop Aquatic 
Hitchhikers! stickers) and an AIS poster (titled “AIS in the Priest Rapids Hydroelectric Project;” 
Appendix F) were presented at Grant PUD’s annual Archaeology Days. 

It is important to note that all Grant PUD Project boat launches, including newly developed 
launches that are in the process of being updated and/or constructed, will be outfitted with kiosks 
that will contain information about boater safety, boater regulations, recreational opportunities, 
wildlife, and AIS within the Project. All Project boat launches during 2014 consisted of the 
configuration of outreach materials and educational signage as the example displayed in Figure 4 
below. 
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Figure 4 Outreach materials and educational signage configuration at the Upper 

Wanapum boat launch, Wanapum Reservoir, Priest Rapids Hydroelectric 
Project, mid-Columbia River ,WA. 
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2.1.2 Voluntary Boater Surveys 

Because of the closure of boat launches on the Wanapum Reservoir during the 2014 recreational 
season, all voluntary boater surveys were conducted at the PRRA (Desert Aire) boat launch. All 
voluntary boater surveys were conducted using the 100th Meridian Institute’s boater survey form 
(100th Meridian Initiative 2011c; Appendix C). The surveys were conducted during the Memorial 
Day holiday weekend, the 4th of July holiday weekend, and on the Labor Day holiday weekend. 
According to previously conducted vehicle count surveys (Harshman 2011), a majority of the 
boats launched at Project boat launches occurred between the hours of 0900hrs to 1400hrs, 
therefore the voluntary boater surveys were generally conducted during this timeframe (~3-6hrs 
each day). Results from these surveys are presented in Section 3.3 below. 

2.2 Monitoring 
The monitoring activities implemented as part of the AISP for 2014 included zebra/quagga 
mussel sampling, benthic surveys, and aquatic plant surveys at each Project boat launch. 
Descriptions of the monitoring activities applied during 2014 are presented in the following 
sections. 

2.2.1 Zebra/Quagga Mussel 

Zebra/quagga mussels were monitored throughout the Project by use of a plankton tow net and 
deployment of artificial substrates (only in the Priest Rapids Reservoir during 2014 because of 
the drawdown conditions of Wanapum Reservoir). Zebra/Quagga mussel and other potential AIS 
species were also surveyed along exposed shorelines and in-river during the drawdown period. 
Each of these monitoring methods is covered in the following sections. 

2.2.1.1 Plankton Tow Net 
Horizontal and vertical plankton tow net samples were collected at six locations throughout the 
Project. Samples were collected at Crescent Bar (RM 440.5), Sunland Estates (RM 426.0), 
Wanapum forebay (RM 417.0), Crab Creek (RM 412), Lake Geneva (RM 407.0), and Priest 
Rapids forebay (RM 399.0). Samples were collected three times throughout the monitoring 
season (once in July, August, and September respectively). 

Sample methods included the use of a Wisconsin plankton net (363µ mesh net) that was drifted 
for a distance of 40-100 ft. at a depth of approximately 20 ft. for each location. The plankton tow 
net was thoroughly rinsed and all sample materials were transferred to a 250 ml Teflon bottle and 
preserved with 70 % isopropyl alcohol. A label was affixed to the sample bottle and 
appropriately filled out. Methods for collecting vertical tow samples were almost identical to the 
horizontal tow sampling method as described above, except that samples were taken from one 
meter above the bottom of the river up through the entire water column without drifting. The 
sampling procedures followed protocols developed by WDFW (Pamela Meacham, WDFW, pers. 
com and Jesse Shultz, WDFW, pers. com). 

After collection, the samples were cataloged and shipped to Cameron Lange, a Senior 
Environmental Scientist located in the Great Lakes region of the United States whom is familiar 
with the identification of zebra/quagga mussel veliger, for analysis. Results and more 
information of these analyses are presented in Section 3.1.1 and Appendix G. 
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2.2.1.2 Artificial Substrates 
An additional monitoring technique implemented during 2014, and in order to monitor for zebra 
and quagga mussels near areas with high boat traffic, Grant PUD deployed artificial substrates at 
some high-traffic Project boat launch areas. Boat launches selected for substrate deployment 
included only the PRRA (Desert Aire) in the Priest Rapids Reservoir due to the drawdown 
conditions of Wanapum Reservoir. Grant PUD followed the artificial substrate monitoring 
protocols as established by the California Department of Fish and Game (CDFG 2008) and 
provided by the WDFW (Jesse Shultz, WDFW, pers com). A single substrate was deployed at 
the PRRA boat launch. The substrates were kept at least one meter above the bottom of the river 
and were examined on the same schedule as the plankton tow net samples. Results from the 
artificial substrate monitoring are presented in Section 3.1.2. 

2.2.1.3 Benthic Fauna Surveys 
The unanticipated drawdown of Wanapum Reservoir stranded a number of relatively immobile 
benthic organisms, including freshwater mussels, snails, fishes, and other organisms. In 
response, Grant PUD initiated land- and water-based surveys to characterize benthic 
communities potentially affected by the water-level reduction in the Wanapum Reservoir. This 
incident provided a unique opportunity to preform surveys in areas previously submerged within 
the Wanapum Reservoir, to estimate species composition and densities of stranded freshwater 
mollusks (mussels, clams, and snails) and to search for any potential AIS species of concern. 
Included in these survey efforts was the potential to find AIS, including zebra/quagga mussels, 
and NZMS. Results from these surveys are presented in Section 3.1.3. 

2.2.2 Aquatic Vegetation Surveys 

For the 2014 implementation season, Grant PUD contracted GeoEngineers, Inc. (GeoEngineers) 
to perform aquatic vegetation boat launch surveys. Aquatic vegetation surveys conducted in 
2014 primarily focused on assessing aquatic plant distribution and species composition at four of 
the ten Project boat launches (all boat launches in the Wanapum Reservoir were not surveyed 
due to the drawdown conditions of Wanapum Reservoir). Aquatic plant assessment transect 
locations were initially established in 2011 (the first implementation season) at each Project boat 
launch (Keeler 2012). For 2014, the Huntzinger boat launch, which was newly constructed, was 
added to the existing database.  

For the 2014 aquatic vegetation surveys, geospatial data layers were compiled into a 
geodatabase, which included: the Project boundary, aerial imagery, bathymetric data, road 
information, Project boat launch locations, and survey results from past field efforts, including 
the transects that were established at each boat launch. This geodatabase was uploaded on to a 
field computer running geographic information systems (GIS) and mobile Global Positioning 
System (GPS) and taken in the field to perform the surveys for the 2014 effort. Field surveys 
were completed on August 12, 2014.  Methods used to complete these surveys are discussed 
below. 

2.2.2.1 Boat Launch Transect Survey Methods 
The boat launch transect survey methodology generally followed the protocols described in the 
AISP (Grant PUD 2010).  The AISP (Grant PUD 2010) states that boat launch surveys will: 

“…be conducted by traveling three 50-meter transects out from the boat launch, 
or until visual contact with the macrophytes is lost.  The first transect will be 30m 
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upstream of the launch, the second will be even with the middle of the launch, and 
the third transect will be 30 meters downstream of the launch.”  

In practice, transect configurations were adapted to local conditions based on the presence of 
adjacent shorelines, jetties, and/or other structures.  

Boat-based field surveys were conducted using a small field crew consisting of three biologists 
travelling in a sixteen-foot motorized vessel. A field computer running GIS and mobile GPS 
software loaded with boat launch transect locations were used to record data along each transect. 
Aquatic vegetation sampling was conducted either visually or by the use of a sampling rake to 
depict samples from regularly spaced data points along each transect. At each of the sample 
locations, a GPS point with associated aquatic plant presence/absence and species composition 
data were recorded using the mobile GPS device. Rake samples were also examined for presence 
of potential macroinvertebrate AIS including zebra/quagga mussels and/or NZMS. 

During the 2014 surveys, aquatic vegetation presence was recorded at each transect point as 
follows: 

• Dominant species at each point were recorded as Eurasian milfoil, curlyleaf pondweed, 
native species, or no vegetation. 

• Secondary and tertiary co-dominant species, if present, were also recorded (Eurasian 
milfoil, curlyleaf pondweed, and/or native species). 

Results for the 2014 aquatic vegetation surveys are discussed in Section 3.2 and displayed in 
Figures I-1 through I-4 in Appendix I of this annual report. 

2.3 Local and Regional Coordination 
Local and regional coordination activities implemented as part of the AISP for 2014 included 
participation in the Columbia River Basin Team (CRBT) meeting and hosting Grant PUD’s 
Annual Aquatic Invasive Species meeting. A summary of each activity are presented in the 
following sections. 

2.3.1 Columbia River Basin Team Meeting 

Grant PUD attended and participated in the CRBT meeting held in Spokane, Washington on 
May 13-14, 2014. Meeting minutes are made available at the 100th meridian initiative website at: 
http://www.100thmeridian.org/Columbia_RBT.asp. 

2.3.2 Annual Aquatic Invasive Species Meeting 

On April 24, 2014 and in accordance with the AISP, Grant PUD hosted the annual AIS meeting 
at the Phase II Maintenance Center Building, conference room 123. Per the AISP, the purpose of 
this meeting is to discuss the upcoming monitoring and educational season, any 
needed/warranted changes to AIS education, monitoring, and/or control methods or other 
changes to the AISP based on results from the previous year, new technologies, new AIS threats 
and/or introductions, new AIS pathways, etc. The meeting generally followed the agenda 
provided (Appendix J). A PowerPoint was presented by Grant PUD on the results from the 2014 
season and the planned efforts for 2015. No modifications were deemed necessary by Grant PUD 
or the stakeholders for the 2015 implementation season. The next meeting was scheduled for the 
spring of 2016 after the implementation of the 2015 monitoring and educational season. 
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3.0 Results 
The following sections provide results from the activities conducted as part of the AISP in 2014, 
which includes outcomes from the zebra/quagga mussel sampling (both plankton tows and 
artificial substrate), boat launch transect surveys, benthic surveys, and the voluntary boater 
surveys. 

3.1 Zebra/Quagga Mussel Monitoring 
As stated above in Section 2.2.1, zebra/quagga mussels were monitored by use of plankton tow 
nets and artificial substrates throughout the Project. Results from each method are discussed in 
the following sections. 

3.1.1 Plankton Tow Net Results 

A total of 18 samples were collected from July – September, cataloged, and sent to Cameron 
Lange, a Senior Environmental Scientist located in the Great Lakes region of the United States 
whom is familiar with the identification of zebra/quagga mussel veliger and is recognized as an 
expert by WDFW (Jesse Shultz, WDFW, pers com), for analysis. The 18 samples were analyzed 
using standardized techniques that are accepted for zebra mussel analyses. These techniques 
included the use of a dissecting style microscope fitted with polarizing filters used to examine 
the samples under 40x-120x magnification. Since zebra mussels have not previously been found 
at the sample locations within the Project, the entire settled contents of each sample were 
examined. If samples contained a lot of phytoplankton or plankton, they were prescreened 
through a 425-micron mesh sieve (Lange 2014). 

No zebra mussels were found in any of the samples analyzed. A copy of each analysis was sent 
via email to WDFW during the 2014 season. Appendix G of this annual report displays all 
results from samples analyzed during 2014. 

3.1.2 Artificial Substrate Results 

During the same timeframe as the plankton tow samples were collected (July - September), 
artificial substrates were checked for presence/absence of zebra/quagga mussels or other AIS 
macroinvertebrate. A standardize form were supplied by WDFW to check for presence/absence 
of mussels (WDFW 2010; Appendix H). No presences of zebra/quagga mussels on any other 
macroinvertebrate AIS during the 2014 season were detected. Results were cataloged and sent 
via email to WDFW. 

3.2 Benthic Fauna Survey Results 
Twelve taxa of snails and seven species of bivalve, including three native freshwater mussels and one 
non-native clam were found in the Wanapum Reservoir during the survey period. No zebra/quagga 
mussels or NZMS were encountered during these survey efforts. 

3.3 Aquatic Plant Survey Results 
Results from the survey efforts put forth for mapping and tracking aquatic vegetation along three 
transects at each Project boat launch are depicted in the following sections. Survey efforts during 
2014 concentrated primarily on the boat launch transects that were recorded during previous 
survey efforts (Keeler 2012-2014). 
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3.3.1 Boat-Launch Transects 

Figures I-1 through I-4 in Appendix I of this report illustrate results of aquatic vegetation 
mapping along three transects established at each Project boat launch, while Table 1 includes a 
summary of results for each boat launch (including past survey results), plus notes regarding 
presence of aquatic AIS and/or native species.
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Table 1 Summary of Results for Boat Launch Transect Monitoring 2011-2014, Priest Rapids Hydroelectric Project, mid-
Columbia River, WA. 

Year 
Crescent 

Bar 
Sunland 
Estates 

Frenchman 
Coulee 

Kittitas 
County State Park Upper 

Wanapum 
Lower 

Wanapum Huntzinger Buckshot PRRA 
EM CP NS EM CP NS EM CP NS EM CP NS EM CP NS EM CP NS EM CP NS EM CP NS EM CP NS EM CP NS 

2011 X X  X   X X  X X  X X  X X        X   X   

2012 X X X X X X X  X X X X X X X X X X       X X X X X X 

2013 X X X X X X X X X X X X X X X  X X       X X X X X X 

2014                      X X X X  X X X X 
Notes: 

1. EM = Eurasian milfoil; CP = curlyleaf pondweed; NS = native species. 
2. Native species were not recorded in 2011. 
3. The following boat launches were not surveyed in 2014 due to drawdown: Crescent Bar, Sunland Estates, Frenchman Coulee, Kittitas County, State Park 

and Upper Wanapum 
4. Huntzinger boat launch was formally established between the 2013 and 2014 survey seasons and was therefore not sampled prior to 2014. 
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Each GPS point location along these transects represent a single sampling point where presence 
or absence of AIS or native species was recorded. Sampling focused primarily on AIS, but native 
species distribution and presence were additionally recorded at these locations. In some cases, 
transects were terminated early as a result of loss of contact with aquatic vegetation, which was 
often correlated with a water depth greater than twenty feet and therefore beyond the littoral zone 
where aquatic vegetation could survive. This is consistent with the protocol for these surveys 
outlined in the AISP (Grant PUD 2010). 

Eurasian milfoil was present at all but one of the boat launches surveyed in 2014. Lower 
Wanapum did not have any submergent vegetation, which is consistent with previous survey 
results. However, Eurasian milfoil was rarely dominant (at only one transect point at the 
Huntzinger boat launch) and boat launches were generally dominated by native species. 
Curlyleaf pondweed was present at two of the four boat launches (Huntzinger and PRRA) and 
was never dominant. Native species observed at boat launch transects typically included the 
following species, which were not recorded on a point-specific basis: coontail (Ceratophyllum 
demersum), common waterweeds (Elodea spp.), and native pondweed species (Potamogeton 
spp.). Transect results from 2014 are generally consistent with data gathered in 2013. Eurasian 
milfoil had a similar distribution as in 2013, with presence at the same launches (of those 
surveyed in 2014) and rarely exhibiting dominance. Curlyleaf pondweed was observed 
somewhat less in 2014 than this species had been in previous years. For example, it was not 
observed at the Buckshot boat launch in 2014, as it had been in previous years and, though 
present at PRRA, it did not exhibit dominance in 2014 as it had in prior years. As with prior 
years, native species remain dominant at most transect points at most boat launches. In 2014, 
native species were dominant at all transect points that had vegetation except one, which 
occurred at Huntzinger and was dominated by Eurasian milfoil. 

Differences in data results between sampling years are likely the result of a couple of different 
circumstances. These circumstances include differences in timing of survey efforts and annual 
variation in phenology of submergent vegetation. In 2014, the fourth year of data collection at 
boat launches since implementation of the AISP, surveys were intentionally scheduled within 
one week of the dates that 2013 surveys were completed (August 12, 2014, versus August 5, 
2013) to reduce potential differences due to survey timing. Data results from 2014 and 2013 are 
very similar, more so than they have been in years prior (boat launch transect surveys were 
completed in October in 2011 and September in 2012). Nevertheless, some differences between 
years were observed. For example, at the PRRA boat launch, curlyleaf pondweed was less 
prevalent, which could be the result of the aquatic vegetation community at the PRRA boat 
launch still maturing since the boat launch was reconfigured and dredged in 2012, and vegetation 
has only had the opportunity to establish and mature for two seasons. However, there is no 
explanation or record of any changes/modifications to the boat launch at Buckshot that would 
explain the absence of curlyleaf pondweed there in 2014. 

3.4 Boater Survey/Self-Survey Results 
As stated in Section 2.2.1, voluntary boater surveys were all conducted at the PRRA boat launch 
on key recreational weekends (Memorial Day, 4th of July, and Labor Day) during 2014 because 
of the drawdown of Wanapum Reservoir. Self-survey forms were available at most boat launches 
during the recreational season.  
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A total of forty-nine boaters (forty-seven voluntary surveys and two self-surveys) were 
interviewed/surveyed during the voluntary/self-survey periods. Of the boaters 
interviewed/surveyed during the recreation season, all claimed the state of Washington as their 
home state. Cities of residence are noted in Table 2 from the boater surveys. The results where 
and even split for the 2014 survey season, with each side of the state being represented twenty-
three times. 

Table 2 Cities of Residence Noted from the Boater Survey conducted at the PRRA 
Boat Launch during major weekends, 2014, Priest Rapids Hydroelectric 
Project, mid-Columbia River, WA. 

Cities of Residence No. of 
Occurrences 

Mattawa/Desert Aire 7 

Yakima 4 

East Wenatchee 3 

Kirkland, Renton, Auburn, Seattle, Monroe, Ellensburg, Royal City 2 

Gig Harbor, Bellevue, Carnation, Enumclaw, Lynnwood, Kent, Woodinville, Sammamish, 
Bellingham, Marysville, Snohomish, Bremerton, Bonney Lake, Ephrata, Warden, Moxee, 
Selah and Pasco 

1 

Several other water bodies were noted as having “been there” or “going there” when asked 
during the interview or noted on the self-survey form. The waterbodies noted are included in 
Table 3 below including the number of occurrence of the waterbody. 
 
Table 3 Waterbodies noted as having “been there” or “going there” from boater 

surveys, Priest Rapids Hydroelectric Project, mid-Columbia River, WA. 

Waterbody No. of 
Occurrences 

Lake Roosevelt 5 

Lake Washington, Columbia River 4 

Moses Lake, Potholes Reservoir, Banks Lake 3 

Klickitat River, Puget Sound, Snake River 2 

Lake Sammamish, American Lake, Crawfish Lake, Duck Lake, Lake Chelan, Lake Union, 
Rimrock Reservoir, Billy Clap Lake, Wind River, Duwamish Slough 1 

4.0 Summary 
In 2014, and in accordance with the AISP (Grant PUD 2010), Grant PUD conducted activities 
that included education, monitoring, and local and regional coordination.  
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Educational activities for 2014 included placement of outreach materials and signage at four 
Project boat launches, placement of outreach material at major recreational outlet stores, a poster 
presentation and outreach material distributed at Grant PUD’s Archaeology Days, and 
conducting voluntary boater surveys at the PRRA boat launch during high use periods.  

Boater surveys/self-surveys were conducted on a total of forty-nine boats. Cities of residence 
were varied throughout and included Mattawa/Desert Aire (seven instances), Yakima (four 
instances), Kirkland, Renton, Auburn, Seattle, Monroe, Ellensburg, and Royal City (two 
instances each), with all other cities as single occurrences. Waterbodies noted as having “been 
there” or “going there” during survey efforts included Lake Roosevelt (five times), Lake 
Washington and the Columbia River (six times), Moses Lake, Potholes Reservoir and Banks 
Lake (three times), Klickitat River, Puget Sound and the Snake River (two times), with all other 
waterbodies noted once. No interviewees were noted as having AIS present on their vessel 
and/or trailer. 

Monitoring activities during 2014 consisted of zebra/quagga mussel sampling/surveying, benthic 
surveys, and invasive aquatic plant surveys along with passive-monitoring of riparian/wetland 
invasive plants conducted at Project boat launches. 

Results from the monitoring efforts in 2014 reported no zebra/quagga mussel veliger identified 
in any samples and no presence of zebra/quagga mussels or other macroinvertebrate AIS 
including NZMS on any artificial substrates within the Project. Additionally, during the benthic 
fauna surveys preformed within Wanapum Reservoir, no zebra/quagga mussels or NZMS were 
encountered during these survey efforts. Eurasian milfoil was present at all but one of the boat 
launches surveyed in 2014. Lower Wanapum did not have any submergent vegetation, which is 
consistent with previous survey results. However, Eurasian milfoil was rarely dominant (at only 
one transect point at the Huntzinger boat launch) and boat launches were generally dominated by 
native species. Curlyleaf pondweed was present at two of the four boat launches (Huntzinger and 
PRRA) and was never dominant. Native species observed at boat launch transects typically 
included the following species, which were not recorded on a point-specific basis: coontail 
(Ceratophyllum demersum), common waterweeds (Elodea spp.), and native pondweed species 
(Potamogeton spp.). Transect results from 2014 are generally consistent with data gathered in 
2013. Eurasian milfoil had a similar distribution as in 2013, with presence at the same launches 
(of those surveyed in 2014) and rarely exhibiting dominance. Curlyleaf pondweed was observed 
somewhat less in 2014 than this species had been in previous years. For example, it was not 
observed at the Buckshot boat launch in 2014, as it had been in previous years and, though 
present at PRRA, it did not exhibit dominance in 2014 as it had in prior years. As with prior 
years, native species remain dominant at most transect points at most boat launches. In 2014, 
native species were dominant at all transect points that had vegetation except one, which 
occurred at Huntzinger and was dominated by Eurasian milfoil. 

Local and regional coordination activities in 2014 consisted of participation in the CRBT 
meeting and hosting Grant PUD’s Annual Aquatic Invasive Species meeting.  

The annual AIS meeting was held on April 23, 2015. The meeting generally followed the agenda 
provided (Appendix J). A PowerPoint was presented by Grant PUD on the results from the 2014 
season and the planned efforts for 2015. No modifications were deemed necessary by Grant PUD 
or the stakeholders for the 2015 implementation season. The next meeting was scheduled for the 
spring of 2016 after the implementation of the 2015 monitoring and educational season. 
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Grant PUD will continue implementation in 2015 in accordance with the AISP that was 
approved by FERC on July 7, 2010. 
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Appendix A  
100th Meridian Institute’s Zap the Zebra Brochure 
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Appendix B  
100th Meridian Institute’s Boater Self-Survey Form 
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Appendix C  
100th Meridian Institute’s Boater Survey Form 
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Appendix D  
The Washington Department of Fish and Wildlife’s Aquatic Invasive Species Poster 

displayed at Project Boat Launches 
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Appendix E  
The Washington Department of Ecology’s Eurasian Water Milfoil Advisory Poster 

displayed at Project Boat Launches 
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Appendix F  
AIS Poster titled “Aquatic Invasive Species in the Priest Rapids Project” presented at Grant 

PUD’s Archaeology Days, October 14-15, 2014 
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Appendix G  
Zebra/Quagga Mussel veliger sample results during 2014, Priest Rapids Hydroelectric 

Project, mid-Columbia River, WA 
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Date Reservoir Location1 Collection Method Zebra 
Mussels Corbicula Prescreened Comments 

7/7/14 Wanapum WF Vertical/Horizontal No No No Heavy 
Phytoplankton 

7/7/14 Priest 
Rapids CC Vertical/Horizontal No Few No Heavy 

Phytoplankton 

7/7/14 Wanapum SE Vertical/Horizontal No No No Heavy 
Phytoplankton 

7/7/14 Priest 
Rapids LG Vertical/Horizontal No No No Heavy 

Phytoplankton 
7/7/14 Wanapum CB Vertical/Horizontal No Some No  

7/7/14 Priest 
Rapids PRF Vertical/Horizontal No Many No  

8/26/14 Wanapum WF Vertical/Horizontal No No No  

8/26/14 Priest 
Rapids CC Vertical/Horizontal No Many No Heavy 

Phytoplankton 
8/26/14 Wanapum SE Vertical/Horizontal No No No  

8/26/14 Priest 
Rapids LG Vertical/Horizontal No Few No  

8/26/14 Wanapum CB Vertical/Horizontal No No No  

8/26/14 Priest 
Rapids PRF Vertical/Horizontal No No No Heavy 

Phytoplankton 
9/30/14 Wanapum WF Vertical/Horizontal No No No  

9/30/14 Priest 
Rapids CC Vertical/Horizontal No Some No Some 

Ostracodes 
9/30/14 Wanapum SE Vertical/Horizontal No Many No  

9/30/14 Priest 
Rapids LG Vertical/Horizontal No No No  

9/30/14 Wanapum CB Vertical/Horizontal No Many No  

9/30/14 Priest 
Rapids PRF Vertical/Horizontal No No No  

1CB=Crescent Bar, SE=Sunland Estates, WF=Wanapum Forebay, CC=Crab Creek, LG=Lake Geneva, PRF=Priest 
Rapids Forebay 
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Appendix H  
Zebra/Quagga Mussel Artificial Substrate Datasheets  
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Appendix I  
Boat Launch Transect Maps for 2014 
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Figure I-1 Wanapum Tailrace Boat Launch Transects, Priest Rapids Reservoir, Priest 

Rapids Hydroelectric Project, mid-Columbia River, WA. 
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Figure I-2 Huntzinger Boat Launch Transects Map, Priest Rapids Reservoir, Priest 

Rapids Hydroelectric Project, mid-Columbia River, WA. 
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Figure I-3 Buckshot Boat Launch Transects Map, Priest Rapids Reservoir, Priest 

Rapids Hydroelectric Project, mid-Columbia River, WA. 
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Figure I-4 Priest Rapids Recreation Area (PRRA)/Desert Aire Boat Launch Transects 

Map, Priest Rapids Reservoir, Priest Rapids Hydroelectric Project, mid-
Columbia River, WA.
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Appendix J  
Annual Aquatic Invasive Species Meeting Agenda, April 2015 
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Appendix K  
WDOE/WDFW comments received from the AISP 2014 Annual Report 
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Appendix L  
Summary Table, Grant PUD responses to WDOE/WDFW comments from the AISP 2014 

Annual Report 
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