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Elodea was recognized early as bad...

v It’s prolific!

v Spreads easily K

v Grows under the ice

‘9 v

v Impedes boat traffic

v Severely impairs fish habitat



Invasive elodea threatens remote

ecosystem services in Alaska:

A spatially-explicit bioeconomic risk analysis
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Known Locations of Elodea in Alaska

Fairbanks: e e e 6o, ,
Chena Slough ®e ,* Cordova:

Chena River o Eyak Lake
Chena Lake *  Eyak River System
Totchaket Slough Bering Lake

JPSPET McKinley Lake

Anchorage: +***" * Martin Lakes
Odiak Lagoon

Lake loou ‘\. Wooded 1§ond
Sz}nd Lake Wrong Way Pond
ittle Campbell Lake \ Alaganik Slough System
Delong Lake < s
Potters Marsh - |

Mat-Su; e e ® Kenai Peninsula:

Alexander Lake Stormy Lake
Sucker Lake Complex Daniels Lake
_ S - Wi, Beck Lake
it Mgy - . ,.,#"“ . North South Lakes

- - -

Sport Lake
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Community Elodea Information
Meeting

Nikiski Community Recreation Centerp
Mile 23.4 Kenai Spur Highway

Tuesday February 19" 2013
6 - 8:30PM

Please join us for a community meeting to discuss what to
do about the discovery of Elodea in Stormy & Daniels Lakes.

Dr. Lars Anderson (USDA Agricultural Research Service and University of California-
Davis), an aquatic invasive plant expert, will be al the meeting to provide information
about Elodea, discuss options for management, and share his experiences in coping
with aquatic infestations.

Elodea is not native to the -

Kenai Peninsula, and can ——
cause serious, ireversible lodeaisa
harm to fish and aquatic
habitats if allowed to
spread unchecked.

Elodea presence has
recently been confirmed in
Stormy and Daniels Lake
on the Kenai Peninsula,
and in some slow-moving
waters in Anchorage,
Fairbanks, and Cordova.

Meeting Open to the Public Nuisance: Safety: fouls float [
For more information, please impedes boat  plane rudders and
contact Janice Chumley at UAF- and float plane boat propellers
Cooperative Extensive Service,
907-262-5824 :?:ch:g' Economic:

9 ¢ reduces property

a and fishing values by fouling
ey ' Ecological: launch sites and

degrades salmon shore habitats

a"":'!_‘;"" == 0 spawning habitat




INTEGRATED PEST MANAGEMENT PLAN FOR ERADICATING ELODEA

FROM THE KENAI PENINSULA

April 2014

Prepared by
Elodea Subcommittee of the Kenai Peninsula Cooperative Weed Management Area

John M. Morton (USFWS Kenai National Wildlife Refuge, Soldotna)
Brianne N. Blackburn (AK Department of Natural Resources, Palmer)
Elizabeth Bella (USFWS Kenai National Wildlife Refuge, Soldotna)
Matt Steffy (Homer Soil & Water Conservation District, Homer)
Cheryl Anderson (USFWS Kenai Fish & Wildlife Field Office, Soldotna)
Rob Massengill (Alaska Department of Fish and Game, Soldotna)
Jack Blackwell (AK State Parks, Soldotna)

Lisa Ka'aihue {Cook Inlet Aquaculture Association, Kenai)
Rebecca Zulueta (Kenai Watershed Forum, Soldotna)

Janice Chumley (UAF Cooperative Extension Service, Soldotna)
Michele Aranquiz (Kenai Peninsula Borough Mayor’s Office, Soldotna)
Cedil Rich (USFWS Regional Office, Anchorage)

In consultation with:
Lars Anderson {Waterweed Solutions, Davis)
Donald H. Les (University of Connecticut, Storrs)

Scott Schuler (SePRO Corparation, Carmel, IN) lnn
Andrew Skibo (SePRO Corporation, Fort Collins, CO)

- ¢

COOPERATIVE

EXTENSION

SERVICE

Cooperative Weed
Management Area

Homer

Sod & Water
Conservation D¥strict




Kenai Pentnonla Elodea Swevoys

Surveyed 100+ at-risk lakes
before (and during)
treatments to assess
feasibility of peninsula-wide[
eradication...

Produced i G Depsetment 0 5 10

0
2013 ] veos Notona vasife Retge
& 2014
& 2015
& 2018

Soicotna, Aaska
Curent tor 08/112016




Beck Lake (200 ac) Daniels Lake (640 ac) Stormy Lake (400 ac)
whole treatment partial treatment whole treatment

@:_“ @:_

Vunn Astwea @ i Aef e
— e

| e ewew Wty Pedegy
——

* Some private landowners * All private landowners » State Parks/KENWR

* Floatplanes * Floatplanes * 1 public boat launch
NO public access * 1 community boat launch * Flows into Swanson River
Flows into Bishop Creek * Flows into Bishop Creek e Arctic char

Rainbow trout * Sockeye salmon



Fluridone kills elodea systemically and
selectively with few nontarget effects

v" Absorbed via roots and shoots
(systemic)

v" Inhibits carotenoid synthesis
(photosynthesis) and elodea is
particularly sensitive (selective)

v" Needs to be in water column (4- 3

10 ppb) 45-90 days __ ;‘} \
v Applied as liquid or slow-release " ;"Q' :
pellets

v Degrades by photolysis,
adsorption, absorption

v" No swimming, potable water or
fishing restrictions (<150 ppb)



PRESCRIBED: 4 herbicide treatments over 3
years (2014-16) to eradicate elodea

Beck Stormy Daniels
acres 200 400 660 (100) Cost
approach WHOLE WHOLE PARTIAL
neaose | Vseer | tauaete | gt
Sept 2014 pellet pellet pellet
June 2015 pellet pellet pellet S144k
June 2016 pellet pellet pellet S116k
cost $113K $320K $197K $620K




ACTUAL: 2+ herbicide treatments over 2
years (2014-15) to eradicate elodea

Beck Stormy Daniels
acres 200 400 660 (100) Cost
approach WHOLE WHOLE PARTIAL
June 2014 "?ﬂ%ﬁ'ft “?ﬂ%ﬁft f|3|r?;c?rt1e $360k
Sept 2014 pellet pellet pellet
June 2015 pellet pellet* pellet* S144k
June 2016 pellet pellet pellet S116k




Application equipment

Pellet blower for SonarONE Pump for Sonar Genesis, Diquat






Did it work?

1st application (Beck, Daniels) 3-4 Jun 2014

1%t application (Stormy) 23 Jul 2014

2" application (Beck, Daniels, Stormy) 16-17 Sep 2014
3rd application (Daniels) 24 Jul 2015

4t application (Daniels) 19 Oct 2015

Fluridone Concentration (ppb)

Beck Lake

Q- 2014 2015 2016 2017
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Did it work?

14 weeks (Beck)

8 weeks (Beck)

2 weeks (Stormy)



Did it work?

Beck Lake, May 2014

Danlels Lake, May 2014 /A Stormy Lake, May 2014
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Daniels

70 22 50

May 2014 (pre-trmt )




Did it work?

Beck Lake, September 2014

Daniels Lake. September 2014 7 Stormy Lake, September 2014
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Daniels
May 2014 (pre-trmt ) 70 22 50
Sept 2014 (post) 12 0 46




Did it work?

Beck Lake, May 2015 Danlels Lake, May 2015 s Stormy Lake, May 2015 [ERRSE

Daniels
May 2014 (pre-trmt ) 70 22 50
Sept 2014 (post) 12 0 46
May 2015 (post) 0 0 20




Did it work?

Beck Lake, September 2015
(1)
D "0
- 0
o oW
o 0

Daniels Lake, September 2015
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Daniels

May 2014 (pre-trmt ) 70 22 50
Sept 2014 (post) 12 0 46
May 2015 (post) 0 0 20
Sept 2015 (post) 0 0 o*




Did it work?

Beck Lake, September 2015
(1)
D "0
- 0
o oW
o 0

Daniels Lake, September 2015
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Daniels

May 2014 (pre-trmt ) 70 22 50
Sept 2014 (post) 12 0 46
May 2015 (post) 0 0 20
Sept 2015 (post) 0 0 o*




Did it work?

| Beck Lake, May 2016

Daniels Lake, May 2016

Stormy Lake, May 2016

Daniels
May 2014 (pre-trmt ) 70 22 50
Sept 2014 (post) 12 0 46
May 2015 (post) 0 0 20
Sept 2015 (post) 0 0 0*
May 2016 (post) 0 0 0




Secondary effects of fluridone

Hinloghal Comeryatian 212 (2
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Rapid response for invasive waterweeds at the arctic invasion front:
Assessment of collateral impacts from herbicide treatments

Suresh Andrew Sethi®*, Michael P. Carey”, John M. Morton®, Edgar Gucrron-Orcjucla".
Robert Decino®, Mark Wwillette®, James Boersma’, Jillian Jablonski', Cheryl Anderson’

« 115, Grological Survey, New Vork Coaperauive sish and Wilife Research Ui, Comell Uniwrsics: Irhaca, NY 14853, USA
W 415, Geological Servey, Afuska Schece Censer, Ancharoge, AK 99508, USA

< 115, Fish ot Wildife Service, Renal Natsona Wildife Refuge. Soldoena, AK 99669, USA

9 Xenat Watzrshd Form, Soldama, AK 9069, USA

« Aluska Deparmuens of Fish and Game, Saldoma, AKX o964, USA

TS, Fuch amt Wi Service, Kenal Fsh and Wi Conservarion Office, Sefdumna, AR PN, USA

ABSTRACT

ARTICLE INF

Keywonds The remateness of subarctic and arctic ecosystems no longes protects against invasive speces introductions.
Diguat Rather, the mix of urban hubs currounded by undeveloped expanses creales a ratchet process whereby an
radicarion thrapogenic activity i fficient to introduce and spread invaders, but for which the costs of monitoring and
Fluridooe managing Temote ecosystems prohibitive. Klodea spp. Is the first aquatic Invasive plant to become established
z‘.:mw aquatic vegettion {1y Alaska and has potential for widespread deleteriots ecological and economi¢ impacts. A raphd eradication
“Tolclty response with herbicides has been identified as a priority invasion control strategy. We conducted a mult lake
: memitoring effort to asscss coflateral fmpacts from herbicide treatment for Blodea it high latitude systems.
Variability in data was driven by seasonal dynamics and natural lake-to-lake differences typical of high latitude
waterbodies, indicating lack of evidence for systematic impacts 10 water quality or plankton communitics as-
sociated with berblcide reatment of Elodea, Impacts on native macrophytes were benign with the exception of
some evidence for earlier onset of eaf senescence for lily pads (Nuphar spp.) in treated lakes. We observed &
substantial increase in detected native flors richness after Flodea was eradicated from the most heavily infested
\ake, indicating potential for resention of native macraphyte communitics f infestations are addressed quickly.
Wwhile avolding \ntreductions through prevention may be the mest desirable outcome, these applications in-
dicated low risks of non-target Impacts associnted with herbicide treatment & & rapid response opHon for Elodea

i high latirude systemns

1. Introduction stretch throughout these subarctic and arctic regions via small planes

and boats (Carey et al, 2016). Tn line with this dynamic socioecological

Subarctic and arctic regions comprise @ mix of a limited number of landscape, the freshwater waterweed Elodea spp (henceforth, “Elodea”)
urban centers within a remote and relatively undeveloped surrounding has been recognized 85 a circumpolar invasive plant and the first
expanse. At ficst glance, remoteness and a lack of essily accessible aquatie invasive specics to become established in Alaska. Here, we
fransportation routes such as roads would seem to protect subarctic and present results from & multiple lake monitoring study from Hloden

arctic systems from invasive species; however, sufficdent anthropogenic eradication efforts in Alaska to provide information useful for MaAnAgers
activity exists in most high latitude regions that this is no longer the to assess the relative ecological risks and benefits of herbicide treat-
case (g Carey ot 2016). For example, many communities ments &s a rapid response tool for invasive waterweeds in high latitude
throughout the cubaretic and arctic state of Alaska—a large number of Systems.

which are remote and off the road system experienced population Fodea was first recorded in 1982 in the southeast region of Alaska

growth since the turn of the millennium, with overall statcwide popu- and remained localized for nearly two decades before a burst of in-
|ation increasing linearly (Sethi et 4l 2014). While remote, transpor- ¢ were recently det ted, i with lakes in the populated
tation networks with potential to introduce aquatic invasive species southeentral region of the state (Professionsd Fisherles Consultants,

-~ Corresponding authoe at: 211 Fermon® Halt, Comnell Untyersity, ithaca, NY 14853, USA.
- mail adiiress: sareshoethiEcome | odu (SA. Sethi):

Nt/ Aol oeg 101016/ blex 02017 16,015
Recelved 17 March 2017; Recsived In revised form 2 June 2017; Accepeed 16 Jne 2017
63007/ Pubiished by Blsevier Lit

No systemic effects on
zooplankton

No systemic effects on water
quality

. .
Some necrosis, loss of non-target

plants




Why Kenai cares about
other parts of
Alaska.....

PETCO,
Soldotna




\ : Floatplane
destinations

Home base

Destination



N/S Lakes
Jul 2017
hybrid

:) gy

4

Sports Lake
Feb 2017
E. canadensis

With permit
exemptions,

2 new infestations
detected in 2017
eradicated by 2018



Why EDRR is working on the Kenai

Clear management goal (eradication)

Dedicated interagency project team (CWMA, landowners) working
closely with AK-DNR

Found the right experts (SePRO, Anderson, Les)

Adaptive IPM plan (NEPA, permits, proposals)

Take advantage of life history traits (dioecious, winter growth)
Diquat used 2x (partial lake treatment, reduce risk of spread)

Outreach to sustain support (public meetings, workshops,
newspaper articles, radio interviews)

Continuing surveys and resurveys



Status of other elodea management efforts in Alaska

Fairbanks: e e e 6o, ,
Chena Slough ®e ,* Cordova:

Chena River o Eyak Lake
Chena Lake *  Eyak River System
Totchaket Slough Bering Lake

o i Bie McKinley Lake
Anchorage: +***" ) lc\)lgfﬁl? Ifakes
ak Lagoon
gakg }Eokod ‘\‘ Wooded Pond
inltr;l Ca ¢ bell ak Wrong Way Pond
HRIORERAS Alaganik Slough System

Delong Lake \
Potters Marsh g |

Mat-Su: s e****"° ) Kenai Peninsula:

Alexander Lake : Stormy Lake

Sucker Lake Complex i Pl Daciels Take

\ . R ot Beck Lake

B3 T . prs ' North South Lakes

Sport Lake






