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Elodea-infested lakes
on the Kenai Peninsula
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Fluridone kills elodea systemically and
selectively with few nontarget effects

v" Absorbed via roots and shoots
(systemic)

v Inhibits carotenoid synthesis g
(photosynthesis) and elodeais &
particularly sensitive
(selective)

v" Needs to be in water column
(4-10 ppb) 45-90 days

v Applied as liquid or slow-
release 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






Is it working?

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)
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Q- 2014 2015 2016 2017

$_> -

o - %—\

D -

o -

M \

o - V v T —————t
1 I 1 1 I 1 1 I I
0 20 40 60 80 100 120 140 160

Daniels Lake

o - 2014 2015 2016 2017

S -

Q —4

‘D 4

= -

N = K—/\N/‘*—-”\\

4V V v V —
L 1 1 1 L T 1 T L]
0 20 40 60 80 100 120 140 160

Stormy Lake

& - 2014 2015 2016 2017

g - IV\

N -

w -

- \\

o~ - \.s_.

o 4VV \4
L] L] 1 1 L] 1 1 ] ]
0 20 40 60 80 100 120 140 160

Weeks Post Treatment




Is it WOrking?

2 weeks (Stormy)

8 weeks (Beck)

14 weeks (Beck)



Is it working?

Beck Lake, May 2014 : Danlels Lake, May 2014

Stormy Lake, May 2014
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Is it working?

Beck Lake, September 2014 Daniels Lake, Septamber 2014

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




Is it working?

Beck Lake, May 2015 Danlels Lake, May 2015 Stormy Lake, May 2015 -l

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




Is it working?

Beck Lake, September 2015 Daniels Lake, September 2015
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Is it working?

Beck Lake, September 2015 Daniels Lake, September 2015
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Is it working?

| 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
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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):
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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
the state.....

PETCO,
Soldotna
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Destination



Sports Lake,
Soldotna



North/South Lakes,
Nikiski




Next steps in 2018

v Continue treatment of Sports Lake
and North/South Lakes

v Monitor Beck, Daniels and Stormy
Lakes to confirm eradication and
assess post-treatment native flora
recovery

v" Survey and resurvey other Kenai
Peninsula lakes

v Continue working with other areas
in AK
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