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The objectives of the Society shall be to:

1. Establish a forum for the exchange of informationagquatic vegetation management
techniques, strategies, and research through penaekbtings and other appropriate
means.

2. Cooperate with local, state, regional, and natiaggncies, both public and private, in
the identification of and solution to aquatic vedetn problems.

3. Promote uniformity and coordination of activitiea@ng agencies concerned with the
regulatory aspects of aquatic plant management.

4. Encourage scientific research and assist in pramgatie control and management of
aquatic plants through scientifically sound progedu

5. Recognize and promote scientific advancement ofrtembers and facilitate the
education of aquatic plant scientists through saisblip and other assistance programs.

6. Extend and develop public interest in, and undeditey of, aquatic plant management
problems and solutions.

7. Cooperate with local chapters and other organiaatwith similar and related interests.

The Western Aquatic Plant Management Society geogpéic region includes the states of:
Alaska, Arizona, California, Colorado, Hawaii, ldgtOregon, Nevada, New Mexico, Montana,
Utah, Washington, and Wyoming
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31% Annual

Western Aquatic Plant Management Society

Monday, April 2

Annual Conference
April 2 — 4, 2012

The Westin Hotel

400 West Broadway
San Diego, CA 92101

PROGRAM

2:00 - 6:00
2:00 - 6:00
4:00 - 5:00

6:00 - 8:00

Tuesday, April 3

Registration (Crystal Foyer)
Exhibitor Setup (Crystal Ballroom 1)
Board Meeting (Boardroom - Third Floor)

President’s Reception, hosted by Temrfhgton, President, WAPMS
(Opal Room)

7:00 - 8:00

Session | (Crystal Ballroom:I)

8:00 - 8:10

8:10 — 8:40

8:40 — 9:00

Coffee and Pastries (Crystal Ballrodn |

Moderator: Mark Sytsma (Vice-President, WAPMS)rtRnd State
University

Welcome: Toni Pennington (President, WAPMS), Tetra Tauh |

Keynote: Thinking Outside the Boat: PerspectivesmAquatic Invasive
Species Management in the West

Lars Anderson, USDA/ARS, retired

Special Session: Management in the Presence of Thtened and
Endangered Species
Sponsored by the Aquatic Ecosystem Restoratiomdration

Moderator: Carlton Layne, Executive Director, Atjo&cosystem
Restoration Foundation

Regulatory Issues
Carlton Layne, Aquatic Ecosystem Restoration Fatiod
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9:00 - 9:20

9:20 — 9:40
9:40 - 10:10
10:10 - 10:40

Session Il (Crystal Ballroom:l)

10:40 -11:00

11:00 - 11:20

11:20 - 11:40

11:40 - 12:00

12:00 - 1:30

Session Il (Crystal Ballroom 1)

1:30 - 1:50

1:50 - 2:10

2:10 - 2:30

Pesticides and ESA-listed Species: Leaps of Faith&Pious Hopes
Chris Grue, University of Washington

Sublethal Effects of the Aquatic Herbicide endothdlon Salmon and
Steelhead Smolts During Seawater Transition

Lauren A. CourterMt Hood Environmental; lan Courter and Tommy
Garrison, Cramer Fish Sciences

Selective control of invasive plants using herbicigs to improve aquatic
habitat - and relevance to endangered species issue

Kurt Getsinger, US Army Corps of Engineers Envinamtal Laboratory

Break (Crystal Ballroom 1)

Moderator: Joe Vassios, United Phosphorus, Inc.

When Endangered Species Love the Weeds You WantEvadicate:
The Story of Invasive Spartina and California Clapger Rails in the San
Francisco Estuary

Peggy Olofson, San Francisco Estuary Invasivet®paProject

The West Coast Governors’ Agreement and Spartina Ma@agement in
on the West Coast
Vanessa Morgaand Mark Sytsma, Portland State University

An Update on Flowering Rush Control Demonstration ojects for
Infestations Spanning Watersheds Between the PadfNorthwest and
the Great Lakes

Thomas G. Moorhous€lean Lakes, Inc. et al (see abstract for coraplet
list of co-authors

Eradication of Eurasian Watermilfoil in Lake Tapps, WA

Toni PenningtonHarry Gibbons, Tetra Tech, Inc. and Jon Shimada,
Cascade Water Alliance

Lunch on Your Own
Moderator: Scott Nissen, Colorado State Universit

Invasive Aquatic and Riparian Weeds and MosquitoesChallenges,
Successes, and Importance of On-going Studies

Charles Blair, Mosquito and Vector Managementiiisbf Santa Barbara
County

Phosphorus, Algae, and Water Quality: Interactionsand Management
Implications
Shaun HydeWest Bishop, and Scott Shuler, SePRO Corporation

How to Combat the Detrimental Effects of Turbidity and
Eutrophication Caused by Runoff and Erosion: PlymerEnhanced Best
Management Practices with a Focus on Nutrient Contl

Kyla J. Iwinski, Applied Polymer Systems
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2:30 - 2:50

2:50 - 3:20

Session 1V (Crystal Ballroom:I)

3:20-4:20
4:20 - 5:00
6:00 - 8:30

Wednesday, April 4

On-line Interactive Aquatic Weed ldentification Tool and Management
Options
Joseph M. DiTomoso, UC Davis

Break (Crystal Ballroom) Il

Moderator: Cody Gray, United Phosphorus, Inc.

Vendor Moment — Vendors take approximately 5 minutes to highligh
products and services

Annual Business Meeting

WAPMS Annual Banquet (Topaz)

7:00 - 8:00

Session V (Crystal Ballroom:|)

8:00 - 8:20

8:20 —8:40
8:40 - 9:10
9:10-9:30
9:30 — 9:50
9:50 - 10:20

Session VI (Crystal Ballroom:l)

10:20 - 10:40

10:40 -11:00

Coffee and Pastries (Crystal Ballrodm |

Moderator: Toni Pennington, (President, WAPMSJtra Tech Inc.

Balancing Emerging Threats with Strategic Goals
Tyler Koschnick, APMS President, SePRO Corporation

Movement of Rhodamine WT in South Lake Tahoe Keystmplications
for Aquatic Weed Management

Lars AndersonUSDA/ARS, retired; Tom McNabb and Tom Moorhouse,
Clean Lakes, Inc.

Developing Use Patterns for New Aquatic Herbicideand Supporting
Formulation Development

Mark Heilman Tyler Koschnick, Todd Horton and Scott ShulelPRB®
Corporation.

NPDES Permits: A Sharing Experience
Michael Blankinship, Blankinship and Associatex;.|

NPDES Permits for Aquatic Pesticides in California
Philip S. Isorena P.E., State Water Resourcesr@lddvard, California

Break (Crystal Ballroom) II

Moderator: Mike Stephenson, Big Bear MunicipaltéfaDistrict

Sago Pondweed Control in Irrigation Canals Using Edothall and
Chelated Copper: Comparing Greenhouse and Field Ra#is

Scott J. NisserColorado State University; Joseph D. Vassiostéddhi
Phosphorus, Inc.; and William A. Ratajczyk and Briand, Applied
Biochemists

A Case Study in Hydrilla Mangement Using Bispyriba-sodium in a
Florida Lake
James Petta, Valent USA
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11:00 — 11:20

11:20 - 11:40

11:40 - 1:00

Session VII (Crystal Ballroom:l)

1:00 - 1:20

1:20 - 1:40

1:40 - 2:00

2:00 - 2:20

2:20 - 2:50

Session VIII (Crystal Ballroom 1)

2:50 - 3:10

3:10-3:30

3:30 - 3:50

3:50-4:10

4:10 - 4:30

Absorption and Translocation of Granular and Liquid Triclopyr
Formulations in Eurasian Watermilfoil

Scott J. NisserColorado State University; Joseph D. Vassiostéddhi
Phosphorus, Inc.; and Tyler J. Koschnick and Markigliman, SePRO
Corporation

Field Trials Using Harpoon Granular Formulation for Control of
Invasive and Nuisance Aquatic Plants

Paul WestcottWilliam Ratajczyk, and Harry Knight, Lonza Micriab
Control

Lunch on Your Own
Moderator: Thomas Moorhouse, Clean Lakes, Inc.

Clipper Herbicide's Use in Agquatic Plant Management
Todd Mayhew, Valent Professional Products

Endothall Concentration Exposure Time Evaluation fo Elodea
canadensis Control

Cody J. GrayUnited Phosphorus, Inc.; Christopher R. Mudge l&art D.
Getsinger, U.S. Army Engineer Research and Devetopi@enter; Joe
Vassios, United Phosphorus, Inc.; and Scott NisSefgrado State
University

South American Spongeplant spread in California
Patrick Akers, California Department of Food angtidulture

Early Detection of Dreissenid Mussels in Western Wars: Discussion
of Reclamation's Data
Denise M. Hosler, US Bureau of Reclamation

Break (Crystal Ballroom) Il

Moderator: Vanessa Morgan, Portland State Usitxer

A Review of a Mechanical Control Project for Emergat Aquatic
Vegetation Control in Coastal Southern California
Tom Moorhouse, Clean Lakes, Inc.

Update on Hydrilla in California
Patrick Akers, California Department of Food angtridulture

Pond lining to eradicate hydrilla: history of a long-infested pond
Jonathan Heintand Patrick Akers, California Dept of Food and
Agriculture

Ludwigia Invasions: Update and Implications for Management and
Restoration

Brenda J. Grewelind Raymond I. Carruthers, USDA-ARS Exotic and
Invasive Weeds Research Unit

Early Detection of Ludwigia in Portland, Oregon
Mitchell Bixby, City of Portland - Bureau of Eneinmental Services
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4:30
2:50 - 5:30
4:30 — 5:30

Poster SessiorfCrystal Foyer)

MEETING ADJOURNED
Vendor and Exhibitor Breakdown

WAPMS Board meeting (Boardroom - Thtdor)

Invasive Aquatic Weeds - Implications for MosquitoManagement
Charles Blair MD, Trustee Mosquito and Vector Mgement District of
Santa Barbara County

Amphibian Exposure to Aquatic Herbicides

Amy E. Yahnké, Christian E. Grug Marc P. Haye's and Alexandra
Troiand. *University of WashingtorfWashington Department of Fish and
Wildlife.

Ca" as a Limiting Factor for Growth and Survival of Quagga Mussels
Brian Adairand Mark Sytsma. Portland State University

Early Detection Monitoring for Zebra and Quagga Mussels in Western
Contiguous USA

Steve WellsPortland State University, et al (see abstractdonplete list
of co-authors

Western Aquatic Plant Management Society — April 2 - 4, 2012 9



31% Annual
Western Aquatic Plant Management Society
Annual Conference

April 2 — April 4, 2012
The Westin Hotel ~ San Diego, California

ABSTRACTS
In Alphabetical Order by Presenting Author

ORAL PRESENTATIONS

South American Spongeplant Spread in CaliforniaPatrick Akers. California Department of
Food and Agriculture, Integrated Pest Control Brark220 N Street, Room 341, Sacramento,
CA 95814. (pakers@cdfa.ca.gov)

Spongeplant, Limnobium laevigatum, produces abundant seeds, abundant seedlings, and
seedlings and young plants are very small. Assaltethe plant seems to spread more readily
than water hyacinth, and it is more difficult tockxde from water infrastructure. Although
spongeplant was slow to take off in Californiasinow spreading alarmingly. There does seem
to be some promise of containing or slowing it watinsistent effort. This talk will explore the
spread of the plant in California and some of tifierts to keep it contained.

Update on Hydrilla in California. Patrick Akers. California Department of Food and
Agriculture, Integrated Pest Control Branch, 1228tieet, Room 341, Sacramento, CA 95814.
(pakers@cdfa.ca.gov)

Since 1976, hydrilla has infested approximately didtinct sites in California. The CDFA
Hydrilla Program had eradicated the plant from 21hose sites as of 2009. Progress has been
good in the remaining sites since then. In 2010, declared eradication in the Chowchilla
River/Eastman Lake infestation after seven yearsswofvey with no plants found. That
infestation involved 26 miles of river and an 18fiffe reservoir. This year, we should declare
eradication in three other, smaller, infestaticaféer seven years of survey with no plants. In
three of the remaining active infestations, no {damve been seen for five years. Currently,
only two infestations have produced plants in st few years: Clear Lake, and Oregon House
in the north Sierra foothills. In 2009, the Cldaake infestation had undergone a recent
resurgence and looked threatening: 196 plant sitge found in the lake in 2008, and 76 were
found in 2009. In the last couple years, howether,situation has turned to the better. Only 12
plants appeared in 2010, six in 2011, and premarsitare underway to use dredging instead of
herbicides to control future straggler plants. deess is also happening in the Oregon House
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infestation, where over 1.5 miles of the most higanfested part of the canal is now lined with
concrete, and the most troublesome pond has besthWwith a heavy pond liner.

Movement of Rhodamine WT in South Lake Tahoe Keystmplications for aquatic weed
management.Lars W.J. Andersdn Tom McNabB and Tom MoorhouseUSDA-ARS Exotic
and Invasive Weed Research. One Shields Ave. Maj 4, Davis, CA’Clean Lakes, Inc., PO
Box 3186, Martinez, CA 94553Clean Lakes, Inc., 31320 Via Colinas, # 114, WestMillage,
CA 91362. (lwanderson@ucdavis.edu)

Lake Tahoe is a deep, alpine lake that spans @alf@nd Nevada in the Sierra Nevada and is
designated as an Outstanding National ResourcesrWatler the US Clean Water Act. Lake
Tahoe’s pristine environment has been increasingipaired over the past 20 years by
expanding populations of Eurasian watermilfoil acwtlyleaf pondweed, particularly in the
Tahoe Keys marina. Restrictions by the Lahontanidded) Water Quality Control Board
(LRWQCB) preclude the use of aquatic herbicidesr&u mechanical control operations create
viable plant propagules that facilitate furtheregat within infested areas as well as un-infested
sites in Lake Tahoe. Changes in LRWQCB policiesrapgd in fall of 2011 may eventually
allow herbicide use. To better understand the yilkkate and movement of herbicides in the
marinawe applied a water- soluble fluorescent ®fgdamine WT, at sites in the marina in the
summer and fall of 2011. Rhodamine WT applied irdd-end” coves the dye dispersed
vertically within 24-48 hours, but remained printarvithin the sites for over 30 days. In
contrast, dye applied in sites having multiple e¢terconnections moved westerly and southerly
out of the site within a few hours. Since more tf&Po of the infested surface area is comprised
of “dead-end” coves, these results suggest thatidiees would most likely remain within
“targeted” coves and that dispersal to off-targeta would be minimal. The results also indicate
that within areas having rapid exchange rates, ujgaror pelleted formulations of herbicides
may overcome the high wash-out rates.

Early Detection of Ludwigia in Portland, Oregon. Mitchell Bixby. Botanic Specialist, City of
Portland, 1120 SW 5th Ave. #1000, Portland, ORQ037 (mitch.bixby@portlandoregon.gov)

The City of Portland, Oregon operates an Early €igir/Rapid Response program through its
Bureau of Environmental Services [BES]. Like othemrly detection networks, Portland’s
ED/RR seeks to identify and manage newly-arrivegsive plant species through a combination
of management, mapping and outreach. The collakeratture of ED/RR creates opportunities
and challenges in identification, outreach, andttrent, as evidenced by recent experience with
a targeted aquatic species.

Ludwigia peploides ssp.montevidensis is of particular concern because it has demormstrat
strong invasive tendencies elsewhere. Beginning2@9, BES began collaborating with
residents, non-profits and other agencies in oraenore effectively manage. peploides, and
possibly eradicate it. The species’ novelty medtis treatment information is available, leading
to extensive conversations among stakeholdersanasers and environmental managers. These
conversations have led in turn to limited, but ¢degl, herbicide applications. Preliminary results
suggest the effectiveness of glyphosate; it is tdpat continuing research and more extensive
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treatment will inform future treatment &f peploides. A neighborhood monitoring network is
also planned as a follow-up to treatment.

Invasive Agquatic and Riparian Weeds and Mosquitoes;Challenges, Successes, and
Importance of On-going Studies.Charles E. Blair MD. Trustee, Mosquito and Vector
Management District of Santa Barbara County and ManSouthern California Vector Control
Environmental taskforce. 176 Alcor Ave. Lopmoc, @3436-1206 USA. (blairce@verizon.net)

The adverse effects of invasive aquatic and ripanaeds on water quality; hydrology, native
plant communities, and wildlife habitat and theansequences for mosquito control efforts,
public health and nuisance problems, have beem aftplied, but could be better articulated.
This presentation will present some of these m@hatiips and highlight collaborative activities
among vector and weed control agencies. Invasivataand riparian weeds result in several
adverse changes in these settings. Displacemeamtivie flora degrades habitat for fauna that
feed on mosquito larvae and pupae. The use ohtmoal larvicides, some derived from
bacterial sources that do not harm this fauna supphts the effectiveness of their predation,
which can reduce or eliminate the necessity olhadulticide application. There are situations
where the density of invasive flora has been shtoninterfere with application of these agents.
Mosquito breed in standing water, which can inclstiéwater natural areas, such as ponds, and
small lakes and also moving water areas streamstidadareas with changing levels which
leave isolated standing water areas. Manmade s®unclude landscaping, irrigation canals,
ponds, storm drain holding areas, and wastewatgnarge basins. Examples of specific
problems in particular settings will be describéat: still-water, Ludwigia spp ; for estuarine;
Spartina spp.; and riparianArundo donax. Successful projects that can be applied elseayhe
lessons that can be learned from unsuccessful iteediv and the need for continuing
investigations will be discussed.

NPDES Aquatic Permits: A Sharing Experience.Michael Blankinship. Blankinship &
Associates, Inc. 322 C St. Davis, CA 95616. (mik2@sci.com)

The NPDES aquatic pesticide permit has been ireplacCalifornia since 2002. The pros and
cons of forming regional groups to share resoutceomply with the permit will be presented
along with examples of various different approadioesost-effective compliance.

Sublethal Effects of the Aquatic Herbicide Endothdl on Salmon and Steelhead Smolts
during Seawater Transition. Lauren A. Courtér lan Courteét and Tommy Garrisdn
IToxicologist, Mount Hood Environmental, PO Box 682Bortland OR 97266.Fish Biologist
and Quantitative Fish Biologist, Cramer Fish Scen&00 NW Fariss Rd Gresham OR 97030.
(lauren.courter@gmail.com)

Pacific Northwest salmon and steelhead recovemyrisfthave led to careful consideration of
potential effects of chemical exposure on sensilifeestages. Delayed effects of pesticide
exposure on anadromous species as they transitom freshwater to seawater is a concern
previously overlooked by standardized toxicity itggtfor chemical labeling. For example, the
widely used aquatic herbicide endothall has reddyilow toxicity to salmonids following initial
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exposure (LC50 of 230-450 ppm a.e.); however, iinslear whether endothall exposure affects
the survival of seagoing juveniles. Previous stsidielied on small sample sizes and
inappropriate life-stages, generating contradictegplts. To resolve uncertainty about endothall
effects on anadromous salmonids, CoBadprhynchus kisutch), Chinook (O tshawytscha), and
steelhead (Omykiss) were subjected to a ten-day seawater challedpsviog acute exposure to
Cascade® (endothall dipotassium salt). Acute exposanged from 0 to 12 ppm acid equivalent
(a.e.) endothall for 96 h. The seawater challengkElgd mean survival rates of 82% (n=225),
84% (n=133), 90% (n=73) and 59% (n=147) for 0, 88, and 9-12 ppm a.e. exposure groups,
respectively. Steelhead experienced the lowestivalrrelative to Coho and Chinook at 9-12
ppm a.e. Osmoregulation was not impaired, as @&t by plasma sodium analysis. Results
suggest that the lowest observable effect condemirdLOEC) during seawater transition
between 8 and 12 ppm a.e., higher than previowegyprted levels for which regulations are
based. This study emphasizes the importance ofdesigned seawater challenge experiments
incorporating appropriate life-stages of salmoni@$ore defining chemical toxicity levels in
areas with anadromous fish.

On-line interactive aquatic weed identification tod and management optionsJoseph M.
DiTomaso. University of California, One Shields Ave Davis, CA 95616.
(jmditomaso@ucdavis.edu)

Through the UC Weed Research and Information CditeredRIC), we developed an online
interactive weed identification tools that allowetluser to enter a wide variety of weed
characteristics present on the plant of interdsé tbol narrows the field of choices to either one
or a few possibilities, which can then be verifieg comparing with several photographs per
species. The online program has 450 of the mostmmmweed species found in California,
including all of the most common aquatic plantshef state and the western US. The final aspect
of this long term project is to link the identifican of specific weeds, including all aquatic
weeds, to their management options. The onlinetiftsation tool offers the perfect opportunity
to provide that linkage. While UC guidelines arai&able for various crops within California,
this is the first time this type of information hlasen developed for such a large number of non-
crop weeds (weeds of natural areas, forests, randg| aquatic, and riparian areas). The novel
aspect of the study is that the control informatiom non-crop weeds is linked to the
identification of the weed. Therefore, the tool faged identification, information on the biology
and ecology of the species, and management opdi@nall in one locations. There is no other
website that provides this type of information f@n-crop weeds.

Endothall Concentration Exposure Time Evaluation fo Elodea canadensis Control. Cody
J. Gray, Christopher R. MuddeKurt D. Getsinget Joe Vassidsand Scott Nissén ‘United
Phosphorus, Inc?U.S. Army Engineer Research and Development Cei@etorado State
University. (Cody.GRAY @uniphos.com)

Elodea Elodea canadensis Rich. in Michx.) is a submersed, perennial, aguspecies native to
the U.S. Although native to the U.S., elodea it#fesns can reach levels where management
strategies must be implemented especially in wedle$. irrigation systems. With flowing
irrigation systems, an herbicide concentration ngsmaintained for a pre-determined length of
time to achieve the desired level of control. Bfere, a concentration and exposure time (CET)
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experiment was conducted to evaluate the dimethytahine salt formulation of endothall to
determine the CET relationship needed to achiew&r@ioof two elodea populations. Both the
Wisconsin and Montana elodea populations were stégeo 0.5, 1.0, 2.0, and 3.0 parts per
million (ppm) of endothall for 6, 8, and 12 hr. tBgopulations responded similarly to the
herbicide treatments. Endothall applied at 0.5h0dopm, regardless of exposure time,
provided unacceptable elodea control. All treatteonntaining endothall at concentrations > 2
ppm, significantly reduced elodea biomass comptoéde untreated control, with greater
efficacy occurring with longer exposure times. 3éeata suggest elodea control can be
achieved using the dimethylalkylamine salt formiolaiof endothall.

Ludwigia Invasions: Update and Implications for Management and RestorationBrenda J.
Grewell and Raymond I. Carruthérs'Research Ecologist, USDA-ARS Exotic and Invasive
Weeds Research Unit, Dept. of Plant Sciences M8Hiyversity of California-Davis, 1 Shields
Ave. Davis, CA 95616°Research Leader/Entomologist, USDA-ARS Exotic andasive
Weeds Research Unit, Western Regional ResearchelC&f0 Buchanan Street, Albany, CA
94710. (bjgrewell@ucdavis.edu)

Five invasive Ludwigia taxa are now problematiovestern states: Uruguayan primrose-willow
(L. hexapetala), Large-flowered primrose-willowl( grandiflora), Winged primrose-willow I(.
decurrens) and creeping water primrosels. (peploides subsp. montevidensis and L. p. subsp.
peploides). Hydrochorous dispersal of buoyant fruits andgmnants promotes rapid spread
throughout watersheds. Potential for seed bankdton is high, prompting the need for long
term management and restoration efforts. Integratednagement methods including
manipulation of hydrology, mechanical removal aretbitide applications show promise for
control in canals. Integrated tillage and grazimethods are useful for management in seasonal
wetlands. Natural enemies present in Californial snthe native South American range have
been identified and may be useful for integratedagament in the future.

Developing Use Patterns for New Aquatic Herbicidesand Supporting Formulation
Development. Mark Heilman Tyler Koschnick, Todd Horton and Scott Shuler.uAtics
Technology Leader, SePRO Corporation, 11550 N. diemi St. #600, Carmel, IN 46032.

(markh@sepro.com)

Several new aquatic herbicides and formulation® Heeen developed in recent years to improve
efficacy and potential selectivity of invasive aticaplant management. The acetolactate
synthase (ALS) inhibitor herbicide Clearcast™ (amazamox) has been federally registered
since 2008 and should receive its California regigtn in the spring of 2012. Research has
documented that rates of 12-16 fl oz/acre (0.114 (kg ai / ha) provide excellent control of
water hyacinth EEichhornia crassipes) while providing selectivity to native species Bumulrush
(Scirpus spp.). For treatment of conveyances, Clearcasttsffrange from sustained growth
regulation of desirable, ditchbank grasses at rafe$6 oz/acre up to sustained, post-flood,
broad-spectrum control of submersed weeds at uss oh 64-128 oz/acre (0.64 — 1.28 kg ai /
ha) with dewatered applications. Further reseaand development has also led to new
formulations of Sonar™ (a.i., fluridone) and Rea®/™ (a.i. triclopyr) herbicides. The latest
formulation improvement for Sonar is the newly stgied Sonar Genesis™ liquid formulation,
which shows potential in*C translocation studies for up to 30% greater loibi uptake by
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target submersed plants and enhanced action otnfioaeed target plants while maintaining
overall selectivity. The introduction of Renova@®lF and MAX G (auxin combination)
granules has improved delivery and performance wdinaherbicides for targeted selective
management. **C studies indicate that these granular formulatioas increase herbicide
absorption by milfoil root crowns by as much as M®tsus liquid formulations, and on-going
studies will be reviewed that expand on these figdlifor future formulation refinement.

Pond lining to eradicate hydrilla: history of a long-infested pond. Jonathan Heintand
Patrick Akers. Agricultural Biologist, Californiadpartment of Food and Agriculture, Integrated
Pest Control Branch, 1220 N Street, Room 341, &aanto, CA 95814,
(jonathan.heintz@cdfa.ca.gov)

This talk will compare the costs and effectiveneks limited herbicide program to eradicate
hydrilla in a small pond, as opposed to lining gend. The talk centers on the history of the
most problematic pond (Citron) in the Oregon Hokbiselrilla Eradication Project. The Project
began in 1997 with the discovery of hydrilla in flbevest three miles of an irrigation canal and
in 13 ponds connected to it, including Citron. Mpends responded well within a few years of
the start of treatment, with few or no plants evgear. Treatments were almost always with
herbicides. By contrast, progress in Citron wagagic and often reversed. Partly this was due
to a cautious treatment approach used in the pding. pond is a yard feature, surrounded with
specimen plants and heavily stocked with fish, #red Project personnel cooperated with the
owners to try to spare these assets. The majointesd was contact herbicides, which were
applied gingerly. Fluridone was generally avoidddwever, other ponds with similar treatment
responded better.

In 2006, Citron was a lawn of hydrilla. Steppedtrgatments thereafter reduced the density and
vigor of plants, but numbers remained high. In@Ghe Project and owners agreed to line the
pond with heavy butyl rubber pond liner. Sincenth®o plants have been found.

Early Detection of Dreissenid Mussels in Western Wars: Discussion of Reclamation's
Data. Denise M. Hosler. Environmental Application and &esh, US Bureau of Reclamation;
Denver Federal Center, Bldg 56, Rm 2010; PO Box025(6-68220); Denver, CO 80226.
(Dhosler@USBR.gov)

Reclamation has been conducting an intensive mamit@rogram of western waters since 2008.
Early detection of dreissenid species in wateregystis critically important to maintaining
structure and function of dam related structurésletected early, facility operators may have
approximately three to five years to adjust systbefore the populations of mussels are large
enough to restrict the flow of water, clog pipesstrict water intakes, affect cooling systems, and
impede power generation. However, early detectiar@issenids in water with current methods
has some inherent issues with variability in sangpland reliability with analytical methods
which creates management decision dilemmas. Sumcent control methods of these mussels
are very limited in regulated water systems, Realson has developed an analytical strategy
that has been used on water samples collected agiankton tow net from reservoirs and also
from water flow within facilities, usually from ap or pipe. The programs methods and data will
be discussed.
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Phosphorus, Algae, and Water Quality: Interrelatiorships and Management Implications.
Shaun HydeWest Bishop, and Scott Shuler. SePRO Corporatids50 North Meridian Street
Suite 600, Carmel, IN 46032. (shaunh@sepro.com)

Increased demand on our freshwaters and factotdhtemten water quality can elicit harmful
ecological and economic consequences. Nutrientclement of water resources can impact
aquatic diversity, drinking water supplies, reci@atand compliance of water quality standards.
Phosphorus is highly correlative to algae proditgtivalgal assemblage composition, and is
typically the primary component governing eutropltien. Years of phosphorus accumulation
has resulted in the need for innovative in situ aggment strategies that effectively remove bio-
available phosphorus and restore water quality. dljectives of this presentation are 1) to
correlate phosphorus levels to algae densitiesciassification; 2) to illustrate water quality
impacts of increased phosphorus levels; 3) to lgghhew solutions for management of algae,
phosphorus and/or water quality; and 4) to discwsser quality impacts following field
applications. Laboratory and field research datathen efficiency of these new solutions at
mitigating nuisance algae and undesirable phosghlenels will be reviewed. SeClear* is an
algaecide and water quality enhancer that can @otaxin and taste/odor compound producing
cyanobacteria and decrease phosphorus levels. iExgreal results showed significant decreases
in algae response parameters (i.e. chlorophyll, dehsities) following one treatment and
significant decreases in phosphorus concentratimoesighout a treatment program. Phoslock®
is a lanthanum-based phosphorus locking technotbgy provides an effective approach to
combat the eutrophication process and restore wgiality. Laboratory and field research
studies documented significant decreases in baifl #ind free reactive phosphorus at all
treatment sites within 24 hours and continuallyrdased throughout the studies.

NPDES Permits for Aquatic Pesticides in California.Philip S. Isorena, P.E.. State Water
Resources Control Board, Sacramento, CA. (pisorevet@boards.ca.gov)

California has required an NPDES permit for theligpfion of pesticides to water since 2002.
The talk will cover the history and background tbe development of the permit, the general
goals, strategy, and tactics embodied in the permaihd some specific requirements of the
different kinds of permits, with an emphasis on dlggatic plants statewide general permit. The
upcoming renewal and possible changes to the agplatts permit will also be permitted, with
attention given to changes in the data collectemjuirements.

How to combat the detrimental effects of turbidity and eutrophication caused by runoff
and erosion: Polymer Enhanced Best Management Praces with a focus on nutrient
control. Kyla J lwinski. Biology masters candidate at Northéichigan University. R&D,
Applied Polymer Systems, 30189. (kylaiwinski@aaingo

Sedimentation and excess nutrients such as phaaghenter our water bodies from erosion,
fertilizers, manures, and crop runoff. Fine patates are a point of attachment for contaminants
such as nutrients, phosphorous, bacteria, heavglsngiesticides, and endocrine disruptors.
These particulates make up turbidity, measurednits called Nephelometric Turbidity Units
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(NTU'’s). Various studies have shown that as lot@4.00 NTU’s will start to affect aquatic life
and fish will begin to show signs of stress. Tuttlyidnpacts aquatic life through decreased light,
food, and oxygen, as well as mechanical effectstamgerature increases.

In addition to high levels of turbidity, excess memts entering into waterbodies can lead to
harmful algal blooms. Phosphorous and nitrogentheeleading food source for algae and
aguatic vegetation. Algal blooms not only caussttestic, odor, and, taste problems, but many
species of algae are capable of producing dangdmdass that affect the liver or nervous

system.

Using anionic water soluble polymer technologiesetdhance our current best management
practices (BMPs) we are able to greatly reducensedli and nutrients (both organic and

inorganic turbidity) from leaving a site as wellrasluce the amount of sediment and nutrients in
a given water body. Through various tests and sasdies, using polymer enhancement in
conjunction with other BMPs a 75-85 percent reducin phosphorous has been found as well
as a 95+ percent reduction in total suspendedss@ISS) and NTU'’s.

We will be looking at Polymer Enhanced Best ManageiniPractices (PEBMPSs) that have been
guantified and are currently being used acrossowuarigeographical locations to control
sedimentation and eutrophication. Such Polymer BEodw systems will include: soll
stabilization (polymer enhanced soft armoring) wigering systems, pond and lake clarification
including nutrient reductions, de-mucking, and SRBadiment Retention Barriers).

Balancing Emerging Threats with Strategic Goals.Tyler Koschnick. President, APMS;
SePRO Corporation, 11550 N. Meridian St., Ste @0mel, IN 46032. (tylerk@sepro.com)

The Aquatic Plant Management Society held its Bistual Meeting in Baltimore, MD in July
2011. The theme of the meeting was “Emerging TikfeaThere were many special sessions.
This presentation will highlight some of those “&ats” and opportunities, including the status
of NPDES permitting for application of pesticides over, or near water and actions APMS has
taken. In addition, the strategic goals of APMS$ t& reviewed and potential challenges will be
described that may affect those goals. The 201RI&RNNnual meeting will be held in Salt
Lake City, UT from July 22 to 25th, 2012.

Clipper Herbicide's use in Aguatic Plant Management Todd Mayhew. Valent Professional
Products, Gilbert AZ. (Todd.mayhew@valent.com)

Valent's Professional Products has introduced @ligperbicide with a new active ingredient,
flumioxazin for use in the aquatic plant manageme@ipper was evaluated for control of
hydrilla (Hydrilla verticillata) , duckweed pirodela species), watermea\plffia columbiana),
giant salvina $alvina molesta), Eurasian Watermilfoil Nlyriophyllum spicatum), and fanwort
(Cabomba caroliniana). Results from field and laboratory studies shaywid control of these
important aquatic weed plants. Clipper Herbicidedpid activity and rapid breakdown rate
mean there are no restrictions on water use (dtmen for irrigation purposes) following
application. A review of Clipper Herbicide’s ecologl effects is also included.
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An Update on Flowering Rush Control Demonstration PPojects for Infestations Spanning
Watersheds Between the Pacific Northwest and a Grehakes State.Thomas G.
Moorhousé, Thomas J. McNaBbPeter Ricé, Virgil Dupuis®, Alvin Mitchell®, Jenifer
Parson§ Thomas Wooff, Steve Fleminy John Madsen’Clean Lakes, Inc., Coeur d’Alene,
ID. “Division of Biological Sciences, University of Mamta, Missoula, MT 2Salish Kootenai
College, Pablo, MT*Washington Department of Ecology, Yakima, Whlaho State
Department of Agriculture, Coeur d’Alene, 1DSigMaxSolutions, Brookfield, W.
Geosystems Research Institute, Mississippi Stabeelsity. (tmoorhouse@cleanlake.com)

Flowering Rush Butomus umbellatus) is now present and expanding in the majority oftho
American states between the Pacific Northwest &edNew England states, as well as many
Canadian provinces. An update will review hert@oxdntrol research and development projects
that have been completed or are in progress in Wgtsim, Idaho, Montana and Wisconsin.

A Review of a Mechanical Control Project for Emergat Aquatic Vegetation Control in
Coastal Southern California. Thomas G. Moorhouse. Clean Lakes, Inc., 31320 \4bn@s, #
114, Westlake Village, CA 91362 (tmoorhouse @ claiaelcom)

Bulrush &irpus californicus) and Cattail Typha domingensis) can develop into nuisance

populations in southern California causing impactsvater flow and conveyance, increased
mosquito breeding habitat, and causing the losopdEn water area. Clean Lakes, Inc.
implemented a mechanical and manual control prajecthe 29 acre shallow brackish water
lagoon at the Andree Clark Bird Refuge (City of GaBarbara) utilizing a Tiger Cut (cookie

cutter), harvester, trailer conveyor and other sufoipy equipment. The presence of the
federally endangered Tidewater Goliyugyclogobius newberryi) and the state species of special
concern Southwestern Pond Turtlemysmarmorata pallida), as well as other wildlife species

had to be considered during the project. A revaéthe permits, regulations, and operations will
be discussed.

The West Coast Governors’ Agreement andpartina Management in on the West Coast.
Vanessa Morgaand Mark Sytsma. Center for Lakes and ReservBostland State University,
Portland, OR 97207-0751. (vhoward@pdx.edu)

The West Coast Governors’ Agreement on Ocean Healik for the eradication of all non-
native Spartina from the West Coast by 2018. We will discuss gtrategies of the WCGA'’s
Spartina Eradication Action Coordination Team and progtesgrds this goal. We will provide
updates on eradication, monitoring and rapid resposfforts in Humboldt Bay, California,
Oregon, Washington and British Columbia.
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Sago Pondweed Control in Irrigation Canals Using Edothall and Chelated Copper:
Comparing Greenhouse and Field ResultsScott J. Nissen Joseph D. VassibsWilliam A.
RatajczyR and Brian Lind. *Professor Weed Science, Colorado State UniverSiyt, Collins,
CO 80525%United Phosphorus, IntApplied Biochemists. (snissen@lamar.colostate.edu)

Sago pondweeduckinea pectinata) is a native species and is generally consideesirable,
except when it infests irrigation canals. It thevie flowing water, reducing efficient water
delivery. Two herbicides commonly used for sago dpezed management in canals are
endothall (Cascade®, UPI) and chelated copper flations. There are some indications from
previous research that these herbicides can initeyaergistically. The goal of this research was
to evaluate sago pondweed control using combinatafrendothall and chelated copper under
greenhouse conditions. These results were then teseglide two field applications. For
greenhouse studies, a single tuber was planted3imeh diameter pot and grown for 14 days
prior to herbicide treatment. Herbicide treatmemteluded endothall (1 and 2 ppm),
ethanolamine chelated copper (Cutrine Ultra) ((aii 1 ppm), ethanolamine chelated copper
(Clearigate) (0.5 and 1 ppm), and combination tneats. Herbicide exposure times were 4, 8,
and 12 hours. Reductions in sago biomass indidhgdl ppm endothall + 0.5 ppm Clearigate
resulted in the greatest control at all exposunesi. Based on these results the first field site wa
treated with 0.75 ppm Clearigate + 1 ppm Cascade6fdours, which did not result in
commercially acceptable control. Adjustments waeele and the second field site was treated
with 0.5 ppm Clearigate + 1 ppm Cascade with a btregtment of 0.25 ppm Clearigate for 8
hours. Excellent sago pondweed control was achieviid this combination. Sago pondweed
biomass was reduced by 90% 21 DAT.

Absorption and Translocation of Granular and Liquid Triclopyr Formulations in Eurasian
Watermilfoil. Scott J. Nisseh Joseph D. VassiasTyler J. Koschnickand Mark A. Helimah
Professor Weed Science, Colorado State Univerdfyit Collins, CO 80525.2United
Phosphorus, InéSePRO Corporation. (shissen@lamar.colostate.edu)

Eurasian watermilfoil Myriophyllum spicatum) (EWM) is a submersed, invasive species that
occurs across much of the United States. One ahtire common control strategies for EWM is
the use of systemic herbicides like triclopyr (Reste®). Ongoing research has focused on
evaluating triclopyr absorption and translocationBEWM using*“C-triclopyr. Rooted plants
were treated with 1 ppm triclopyr plus radiolabekestbicide and triclopyr absorption and shoot
to root translocation were determined. Additiongderiments evaluated translocation from roots
to shoots following root exposure. For both studmants were harvested over a 192-hour time
course. EWM absorbed more triclopyr then would Hasen predicted based on parameters like
log Kow; however, translocation to roots followisgoot exposure was limited to only 2.6% of
the absorbed herbicide. Triclopyr absorption by EWhwbts was low, but there was
accumulation 1.6 times the external concentratidpproximately 25% of absorbed triclopyr
translocated to shoots 192 HAT. This informationvided the bases for evaluating triclopyr
absorption and translocation following a granulacldpyr application. Granules were
formulated with cold and radiolabelled triclopyr @ manner similar to Renovate OTF and
applied to large, well-established, multi-stemm@tINE plants in 11 L cylindrical tanks. There
was no significant difference in foliar accumulatioetween the two formulations; however, the
amount of radiolabel accumulating in plant roots@ased 6-fold with the granular formulation.
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For long-term control or for applications in aresgh high water exchange, increasing root
accumulation could improve control.

When Endangered Species Love the Weeds You WantHEoadicate: The Story of Invasive

Spartina and California Clapper Rails in the San Fancisco Estuary Peggy Olofson, P.E.,
Director, San Francisco Estuary Invasive Spartingeet. 2612-A 8 St., Berkeley, CA 94710.
(prolofson@spartina.org)

Non-nativeSpartina was identified by environmental and public intésess a threat to the San
Francisco Estuary in the 1990s. In 2000, State BRaderal agencies responded with a
coordinated, estuary-wide program to control aratlieate it. At the peak of the invasion in
2006-2007, four non-nativ@partina species and the extremely invasive hybrids fortretdveen
the native grassy(foliosa) and one of the introduced species, covered 8@d-acres, disbursed
throughout 40,000 acres of intertidal marsh andflfaudOver the past 12 years, and at a cost of
about $20,000,000, the Invasive Spartina Projestr@arly eliminated the non-native species’
from the Estuary. A qualified “eradication,” consithg complications related to the
hybridization, could conceivably be achieved withimatter of 5-6 more years of work.
However, early in the planning f&@partina eradication, biologists recognized that a stat an
federally-listed endangered bird, the Californiapger rail Rallus longirostris obsoletus) used
and seemed preferentially attracted to the talhsdecover provided particularly by the invasive
hybrid Spartina. In fact, as hybridartina spread prior to initiation of effective treatmetite
California clapper rail population flourished, pauiarly in areas the dense&dartina cover. The
successful removal of more than 750 acres of nonenéartina since 2007 has been
accompanied by a distinct decline in the clappigp@pulation, which at many specific marshes
can be clearly linked with th&partina removal. Alarmed by the clapper rail decline, fibeeral
regulating agency has required a number of immedsadtions, including cancellation of
treatment at 25 key locations, initiation of a muaiillion dollar California clapper rail habitat
enhancement program, and requirement for seveea y& documented increasing clapper ralil
numbers before treatment will be allowed to cordilat several sites. Some of the requirements
are at odds with the objective of eradicationSpértina, and cause *“artificial” support and
inflation of clapper rail numbers. The state andefal agencies and restoration interests are
working diligently to better assess program’s inpaad threat to California clapper rails, and
develop a treatment and restoration strategy th#t protect the clapper rails and allow
eradication of invasiv&partina.

Eradication of Eurasian Watermilfoil from Lake Tapps, WA. Toni Penningtoh Harry
Gibbons and Jon Shimada'Tetra Tech, 1020 SW Taylor St., Suite 530, Portladid 972022
Cascade Water Alliance, Bellevue, WA. (toni.pentomgtetratech.com)

Lake Tapps Reservoir, located east of Tacoma inc®i€ounty, Washington, was created in
1911 for hydropower generation by diverting watent the nearby White River and inundating
four existing lakes (Tapps, Kirtley, Crawford, a@tlurch Lakes). In 1986, changes to minimum
instream flow requirements resulted in operatiatanges at the reservoir that increased water
clarity in Lake Tapps, and subsequently more poolgrowth of Eurasian watermilfoil
(Myriophyllum spicatum). In 2009, the White River Project, including Lakepps was acquired
by Cascade Water Alliance (Cascade) who intendsseoLake Tapps as a source of drinking
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water. Reservoir operations now include an increéasereational water level from April 15 to
October 31 followed by a winter drawdown, largedy maintenance activities but also to control
Eurasian watermilfoil. Despite this, milfoil hasntmued to be a nuisance. The purpose of the
Lake Tapps Integrated Aquatic Vegetation ManagerRért (IAVMP) is to develop a long-term
strategy for Cascade to eradicate milfoil from Lakapps Reservoir to continue to improve
existing beneficial and recreational uses, and rensiater quality to meet future water demands.
The five-year plan includes early season survefswed by an aggressive treatment plan in the
early years, and later diver-assisted hand-pulfargsmall (< 1 acre) sites. Preliminary pre-
treatment plant surveys conducted July 2010 foymtaximately 400 acres of milfoil which
were treated in August and September with flurid@@@nar Q or Sonar PR). Approximately 80
acres were again treated with fluridone (Sonar &%) triclopyr (Renovate OTF) in August and
September 2011. Post-treatment surveys conducliedOfbl found roughly 25 acres of milfoil
with patches large enough for chemical approachies.remaining areas will be rechecked in
2012 and likely recommended for hand-pulling.

A Case Study in Hydrilla Management using Bispyrib&-sodium in a Florida Lake. James
Petta. Territory Manager, Valent USA. 5221 Rivesk® Drive, Corpus Christi, TX 78413.
(im.petta@valent.com)

Hydrilla verticillata is an invasive species of significant proportiamshe State of Florida and
many of parts if the USA. Management of this spedee protect native ecosystems including
native plant species is one of the primary chaksnigcing biologists throughout the USA. The
use of EPA-approved aquatic herbicides is one efntlain tools used to manage this species.
However, native plant tolerance to the herbicideaikey component in when selecting a
herbicide for this use. The newly registered hedeicbispyribac-sodium, marketed under the
tradename of Tradewind, has demonstrated excegllent selectivity when used inHydrilla
management program. A moderate sized lake wastleat2011 in the State of Florida and
monitored for its control oHydrilla as well as the tolerance of native desirable sgetm its
effects. These results will be presented and dgsemil

Field trials using Harpoon granular formulation for control of Invasive and Nuisance
Aquatic Plants. Paul WestcottWilliam Ratajczyk, and Harry Knight. Lonza Micriab Control
Southwest. Phoenix, AZ.

Harpoon granular is currently the only EDA coppearmilar formulation currently registered for
aquatic use. This product has potential for comtfanvasive and nuisance aquatic plants where
water use cannot be restricted for use due taaiting and potable sites. In 2011, field trails were
conducted on multiple target invasive and exotangd includingMyriophyllum spicatum and
Hydrilla verticillata. Multiple parameters were recorded including viseservations vis digital
photograph. Results show control of multiple specnd potential for Harpoon Granular to
control problem aquatic macrophytes in areas whetened contact time (via granule) is needed
without restriction of irrigation and/or potable tsauses.
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POSTER PRESENTATIONS

Invasive Aquatic Weeds: Implications for Mosquito Management. Charles E. Blair, MD.
Trustee Mosquito and Vector Management DistricSahta Barbara County, 176 Alcor Ave.
Lompoc, CA. (blairce@verizon.net)

Healthy natural wetlands are far less likely tobbeeding areas for disease-carrying mosquitoes
than degraded ones. Degradation of these bodiestefr by invasive aquatic weeds and other
influences can result in their being potential kathior mosquitoes that can carry the West Nile
Virus, encephalitis, and other diseases. Controhe$e invasive plants can be an important part
of the Integrated Weed/Pest Management effortotif Weed Management Areas and Mosquito
and Vector Control Agencies. Adverse effects oft&aHyacinth Eichhnorina crassipes),
hydrilla (Hydrilla verticillata), Water Evening-prirose Ludwigia spp.), cordgrassSpartina
spp.5. densiflora x foliosa), and other species on water quality and fadiitatmosquito
breeding will be shown. Presentations on the ingmme ofS. spp. in San Francisco Bay were
made at recent statewide Cal-IPC and Mosquito anectd¥ Control Conferences.
Demonstration of these relationships can enhantle dgency and public awareness of their
importance.

Amphibian Exposure to Aquatic Herbicides Amy E. Yahnké&, Christian E. Grue Marc P.
Hayes, and Alexandra Troiaro* Washington Cooperative Fish and Wildlife Reseasait,
School of Aquatic and Fishery Sciences, Universftyashington, Seattle, WA Habitat
Program, Washington Department of Fish and Wildl&/mpia, WA. aey@u.washington.edu

Conflict between native amphibians and aquatic weadagement in the Pacific Northwest is
rarely recognized because most native stillwateeting amphibian species move into upland
habitats during the summer, when application obic&des to control weeds in aquatic habitats
typically occurs. However, for aquatic species enésn wetland habitats through the summer,
such as the Washington State Endangered Oregote8pobg Rana pretiosa) and the larvae of
selected salamanders, aquatic weed management asayaprisk. Acute toxicity of herbicides
used to control aquatic weeds tends to be low,theitdirect effects of herbicide tank mixes
(active ingredient, surfactant, and dye) on Ore§potted Frogs has remained unexamined. To
address this gap, we exposed juvenile Oregon Spditegs to mixtures of the herbicide
Imazapyr (Polaris AQ, 28.7% active ingredient), iAgex surfactant, and Hi-Light dye in a 96-
hour static-renewal test. The imazapyr-Agri-Dex baomtion was chosen because of its low
toxicity to fishes and its preference by state laménagers for aquatic weed control.
Concentrations were those associated with low lfg&Es/hectare) and high (7.0 liters/hectare)
volume applications of Polaris AQ to control Reeain@rygrassRhalaris arundinacea), and a
clean-water control. Following exposure, frogs weeared for 2 months in clean water to
identify potential latent effects on growth. Endmsievaluated included feeding behavior during
the exposure and grow-out, growth, and liver coodiindex. We recorded no mortalities. We
also found no significant differences for any endpbetween the herbicide-exposed and clean-
water control frogs.
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Ca+ as a Limiting Factor for Growth and Survival of Quagga MusselsBrian Adair and
Mark Sytsma Center for Lakes and Reservoirs, Portland Stativdysity, POB 751, Portland
OR 97207. sytsmam@pdx.edu

Dreissenid mussels are fouling organisms that gmowolid surfaces and clog screens and pipes
in aquatic environments. In January of 2007, aufaimn of quagga musselPressena
bugensis) was discovered in Lake Meade, Nevada; the ficsturence of dreissenid mussels
west of the 100th Meridian. This population isndiigant in that it is the first concrete evidence
of long distance overland dispersal of dreissenidssels. Studies have indicate that
concentration of dissolved calcium in surface watany impact ability of dreissenid mussels to
establish themselves once the mussels have beeduned to a given water body. It is likely
that there is a suite of sub-lethal effects causgdow dissolved calcium concentrations that
collectively inhibit dreissenid mussel establishinenthe presence of other stressors such as
elevated water temperatures. This project willdrart feeding experiments to optimize culture
of quagga mussels and growth experiments using frat@ various sites in the Columbia River
Basin at Lake Mead Fish Hatchery to assess theastiee effect of calcium and temperature on
guagga mussel growth rate. In-situ growth studidisbe conducted at 3 sites in Lake Mead so
that we may compare natural growth rates to laboyagrowth rates. Preliminary results from
the Willamette River indicate that there is a linglationship between calcium concentration and
weight gain in quagga mussels. The slope andceperof the regression do not change
significantly with increasing temperature; howevde regression coefficient’frdoes increase
with increasing temperature (at 12€=r0.14; at 16C%= 0.17; at 24C,%= 0.22). The results
will permit development of a mussel growth modeittill be used to predict impacts of quagga
mussels on hydropower and other infrastructurdéén@olumbia River and to develop proactive
management strategies that will maintain systemab#ity and minimize environmental impact.

Early Detection Monitoring for Zebra and Quagga Mussels in Western Contiguous USA
Steve Well§, Mark Sytsm4 Stephen Philligs Rick Boatnet, Jesse SchultzMatthias
Herborg, Martha Volkoff, Rod Jun§ Amy Ferritef, Karen Varga$ Larry Daltort®, Elizabeth
Brown'!, Denise Hosléf, Tim Counihah®, Rebecca Weis§ Angela Pletkd, Lynn Schlueter,
Steve Schainot and Jason Goeckfér

Center for Lakes and Reservoirs, Portland Statedsity, *Pacific States Marine Fisheries
Commission>Oregon Department of Fish and Wildlif&/ashington Department Fish and
Wildlife, *Ministry of Environment British ColumbidCalifornia Department Fish and Game,
"East Bay Municipal Utility District®ldaho State Department Agricultur&levada Department
of Wildlife, *°Utah Division of Wildlife,**Colorado Division of WildlifeUS Bureau of
Reclamation™®US Geological Survey?US Army Corps of Engineer§North Dakota Game
and Fish®Nebraska Game and Parks Commission,‘dtansas Department Wildlife, Parks
and Tourism

Many agencies, organizations and industries weralved with early detection monitoring for
zebra and quagga mussdls € ssena polymorpha andD. rostriformis bugenis, respectively) in
the Western USA in 2010 and 2011. Zebra and quaggsels are problematic, e.g. freshwater
macro-fouling, and populations are spreading int&fasUSA waters. Effective rapid response
and containment are dependent on accurate and/teadly detection monitoring. Early
detection is difficult, and there is a high likedid of false negative results, i.e. present but not
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detected. Early detection monitoring, however, liisen effective at detecting incipient
populations, e.g. Cheney Reservoir, KS. There isest method for early detection monitoring
for zebra and quagga mussels, and all available stwuld be employed including outreach/
education to both general public and agenciesicatisettlement substrates, plankton sampling,
and inspecting existing submerged surfaces. Mgepaes and organizations have responded
to the threat posed by zebra and quagga mussafsrtfested water bodies, and these efforts
have been relatively coordinated. In 2010-201 Igreffwere focused on the highest priority
areas regarding likelihood of introduction and kksament, but temporal and spatial gaps still
exist; these efforts are not sufficient. The likelbd of false negative results can be reduced with
increased coordination and effort, but it is difficto collect data from multiple sources and keep
current. Online databases such as the online moegemaintained by Portland State University
are promising tools to help coordination.
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