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1. Purpose andNeed

1.1Introduction
This Environmental Assessment (EA) has been prepared to address management of the

invasive frestvater aquatic plantElodeaspp. (Elodea), in four interior Alaska waterbodies:
Chena Slough, Totchaket Slough, Chena Lake, and the Chena River. The objectives of this EA are
to (1) present and evaluate three alternative approaches for freshwater invakane
management, (2) propose selection of the alternative that best meets State of Alaska
Department of Natural Resources (DNR) eradication objectives while minimizing potential
environmental impacts, (3) provide an opportunity for public and state addri agency

input (throughout the development of the EA) on planning options; and (4) determine whether
the scope and magnitude of impacts expected from implementation of the proposed action
alternative warrant preparation of an environmental impact statnt (EIS). If significant
impacts are expected, an EIS would be prepared. If not, DNR would implement the proposed
(preferred) action alternative. In either case, the EA would be reviewed by the United State
Fish and Wildlife Service (USFWS); the USFWIE disclose its final decision and supporting
rationale in a separate decisidocument.

Our conservation concern with Elodea is its high potential to propagate, spread, and establish
itself; displace native plants and disrupt ecosystem function; argptaitke fish and wildlife

aguatic habitat throughout the Yukon River drainage and other areas of Alaska. The DNR
initiated an exterior quarantine in March, 2014 to prohibit the import, transport, purchase,
sale, distribution and intentional transplant of Bka speciesHlodea canadensiElodea

nuttallii, and hybrids) and three other aquatic invasive species within the State of Alaska.
DNR and supporting agencies are also implementing a comprehensive management strategy
(Stewart et al. 2015), working towasaventually eradicating Elodea from the entire State of
Alaska including infested water bodies in Interior Alaska.

This EA presents and evaluates three alternative approaches for Elodea management. The no
action alternative would discontinue managenai Elodea in the infested waterbodies,

halting all public education and outreach efforts, and stopping monitoring. No methods for
containing the spread of Elodea would be attempted, and existing infestations would be left
uncontrolled. The second and tHialternatives would entail an Integrated Pest Management
Plan (IPMP) approach. An IPMP is a systematic planning, evaluation, and d®eikiog

process incorporating adaptive management used to guide and direct management of pests
such as invasive plaspecies (USFWS 2004). The second alternative is mechanical removal of
Elodea using diveaissisted suction harvesting. The third alternative is treatment of Elodea
infestations with fluridone, a systemic herbicide. Fluridone has proven effective at etiadica
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Elodea from other infested waterbodies in Alaska, on the Kenai Peninsula (J. Morton,
pers. comm.) and in Anchorage.

1.2 Background
Elodea species are invasive aquatic plants that have successfully invaded many areas in Europe
and Asia (Nichols and Sha@86), New Zealand, Australia (Cook and tKomig 1985) and
parts of Africa. In Europe, Elodea infestations have spread extensively across the landscape over
the last 140 years, likely through inadvertent transport of plant fragments by humans. Elodea
hasspread from Ireland to Lake Baikal, Russia, crossing two continental divides. Elodea species
are capable of causing largeale changes to freshwater ecosystems, including changes in
streamflow dynamics, water nutrients, dissolved oxygen content, andriebrate
assemblages (Buscemi 1958, PokanglMm by n 0 @ 9f 2 RSl Qa4 NJ LJAR 3INR GG ¢
displacement of native plants, which can significantly alter fish and aquatic invertebrate habitat.
Dense Elodea growth also interferes with recreaticaalvities, such as fishing, swimming,
floatplane operations, and boating.

1.2.1Elodea inAlaska
In 2009, the USFWS Coastal and Aquatic Invasive Species Programs and Alaska Department of
Fish and Game (ADF&G) published an identification manual to commoe aativpotential
invasive freshwater plants in Alaska (Morgan and Sytsma 2009). At that time the authors
determinedElodea canadens({&lodea) as invasive to Alaska. The determination was based on
herbarium specimens collected for over 100 years throughbetstate of Alaska and archived
at the University of Alaska Fairbanks (UAF) Arctos database. Of the 1500 aquatic plant
specimens, only one was Elodea, reported in Eyak Lake in 1982. The authors also conducted
vegetation surveys to validate the determinai of invasive aquatic plants listed in the
publication. In September 2010, rooted and floating fragments of Elodea were found in the
Chena Slough. The discovery of Elodea in Chena Slough launched an intensive effort to
document the distribution of Elodeia the Fairbanks North Star Borough and to control the
spread of this invasive plant to other regions of the state.

Currently in Alaska, Elodea is found in approximately 18 waterbodies (Figure 1); and is currently
either being treated, or eradicated ingkit: Stormy, Daniels, Beck, Sand, and Little Campbell
Lakes, DeLong Lakes, Alexander Lake, and Lake Hood. In these locations it is an aggressive
invader that is expected to have impacts on aquatic ecosystems including: loss of habitat to
wetland obligatespecies such as moose, waterfowl, and furbearers; salmon and other resident
fish; reduced biodiversity; increased sedimentation; degradation of water quality; and
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displacement of native vegetation. Dense surfacing plants also impede navigability and risk
safety for boat and floatplane operators, and inhibit recreational opportunities. Several Elodea
infestations are likely to result in economic impacts to tourism, sport & commercial fishing,
waterfront property value, and other stakeholders if not managed.

Totchaket Slough

Alexander Lake

Chena Slough
Chena Lake
Chena River

Sand Lake
Little Campbell Lake
Delong lake

Lake Hood
Pntter March

s = .| Eyak

P %A\
7 : 4
%

McKinley Lake
Eyak River
Wrongway Pond
Martin Lake
Alaganik Slough
Bering Lake

: ’. : Ponds off Eyak River
) M Sloughs off Alaganik Slough

Figure 1. Known Elodea distribution in Alaska; however, Stormy, Daniels, and Beck
lakes are thought to have been eradicated as of 2016, and Sand, Little Campbell,
DeLong and Lake Hood have all started treatment in 2015.

» Stormy Lake
=~ Daniels Lake
Beck lake

1.2.2. Elodea in the Interior
In the Interior of Alaska, Elodea is found in Chena Slough, Chena Lake, Totchaket Slough, and
isolated parts of Chena River. The Elodea infestations in Chena and Totchaket Sloughs are
high-priority management issues becausf the density and distribution of the infestations,
FYR GKS &af2dzZ3KaQ O2yySOGAGAGeE (2 R246ya0GNBFY N
critical rearing and migratory habitat for Chena, Tanana, and Yukon River Chinook salmon,
Arctic grayling, and ottt important subsistence and sport fish species (Dion 2002, Ihlenfeldt
2006). Luizza et al. (2016) modeled Elodea habitat suitability for the entire state of Alaska
using current known infestations (green dots in Figure 2). Based on the model, a large
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portion of the Interior has high Elodea habitat suitability (Figure 2). Before this model was
created, the Totchaket Slough infestation was not yet discovered; however, the model
predicted that this area was susceptible to Elodea invasion.

Elodea spp. Habitat Suitability (Current)

© Elodea Occurrence
MaprRivers
Elodea Management Concem
| Extremely Low
: Low
El Moderate
| G

s - .. Ma-

0 2375 475 950 Kilometers A

Figure 2. Habitat suitability ensemble showing the management concern for Elodea across Alaska
(taken from Luizza et al. 2016). Areas in red denote high habitat suitability and high management
concern. Green dots indicate Elodea occurrences as of the beginning of 2015.

The infested watgbodies in the Fairbanks and Nenana areas are used by a wide array of
groups, including motorized and nanotorized boaters, anglers, hunters, floatplane operators,
and other recreational users. Due to the wide array of users and high potential for natural
dispersion by fragmentation, there is a high potential for spreading this plant teinfested
water bodies throughout the state of Alaska. Because motorized boats are not allowed on
Chena Lake, the risk of spread is low; however, there is still @slEtbdea fragments could be
spread to other waterbodies on recreational equipment including paddleboards, canoes,
kayaks, anghaddles.
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1.2.3Proposed ProjecArea
All four infested waterbodies are within the Fairbanks North Star Borough and the Yukon River
drainage just north of the Alaska Range (Figure 3). Chena Slough flows into the Chena River,
which drains into the Tanana River, a tributary of the Yukon River.

1.2.3.1.ChenaSlough
The Chena Slough is a small tributary of the Chena River within the FairbankStdorth
Borough. Chena Slough is approximately 17 miles in length, five miles east of Fairbanks, and
runs from the city of North Pole to the Chena River, with the watershed encompassing
approximately 26 square miles. The land is relatively flat with-Bo@6elevation difference
between the headwaters and the confluence in the Chena River. Most of the channé%s 65
feet wide and averaging about three feet deep. The gravel streambed is overlain with a thick
layer of organic mud (Dion 2002). Current stredmavfis mainly from groundwater upwelling
from the Tanana Aquifer (Dion 2002) supplemented by runoff from roads and drainage ditches
(Tetra Tech 2011, Hydraulic Mapping & Monitoring 2013). Some portions of Chena Slough
remain open water during the winter @uto upwelling of groundwater, making breakup on the
river occur earlier and often well before the Chena River.

Originally a swifflowing channel connecting the Chena River to the Tanana River, the Chena
Slough was dammed by the U.S. Army Corps of Emrgira¢ the Moose Creek Dike after a
catastrophic flood in 1967. Structural components of the dam and levee system, located about
20 miles east of Fairbanks, include massive concrete outlets and flood gates regulating flow
into the Chena River system. Tiwod control structures have decreased the flow of water

into the Chena Slough, thus changing habitat and fostering the growth of aquatic vegetation.
Chena Slough is highly urbanized. Urbanization has increased growth of aquatic vegetation and
eutrophicaion, resulting in increased suspended debris and thick deposits of organic mud (Dion
2002). An increase in vegetation and sedimentary depositional rates have resulted in
impounded sediment and water upstream of many road crossings (lhlenfeldt 2006). Exherge
aguatic and terrestrial vegetation have also encroached on Chena Slough (Dion 2002).

1.2.3.2.TotchaketSlough
Totchaket Slough is a sevarile long clear water stream that enters the Tanana River 12 river
miles downstream of the city of Nenana. The catchmertaof the slough is approximately
5,265 acres of relatively undisturbed area. Totchaket Slough is a slow flowing stream that
supports a dense population of submersed aquatic plants. The slough has a narrow riparian
corridor composed largely of alder andliaw. Totchaket Slough is an important area for
subsistence users in Nenana, who frequent the slough to harvest pike, moose and waterfowl.
The surrounding land is primarily owned by the state, with a large portion held by Toghotthele
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Native Corporation athMinto Native Corporation. The slough can be accessed via boat from
the Tanana River.

1.2.3.3.ChenaRiver
The Chena River is a ngtaciated tributary of the Tanana River. The Chena River originates in
the YukonTanana Uplands approximately 90 miles east ofdibeof Fairbanks, AK, and flows
155 miles to its confluence with the Tanana River southwest of Fairbanks. It drains an area of
approximately 2,115 square miles, with an elevation change from 3,675 feet at its origin to 430
feet at the confluence with th&anana River (Tetra Tech 2011). The lower portion of the Chena
River is heavily urbanized. The Chena River flows through Fort Wainwright Army Base, an area
that is on the National Priorities List because of known or threatened releases of hazardous
substances, pollutants or contaminants (Gilder 2011). The Chena River supports one of the
largest Chinook salmon populations in the Alaska portion of the Yukon River drainage, with an
average return of over 4,800 fish from 2008 (Brase 2009). All Chinook salgpawning is
thought to occur above the Moose Creek dam (Brase 2009). Other fish species present in the
Chena River are chum salmon, Arctic grayling, burbot, round whitefish, humpback whitefish,
longnose sucker, slimy sculpin, lake chub, Arctic lampriegka blackfish, sheefish, least cisco,
and northern pike. The Chena River watershed has important breeding habitat for 93 species of
birds, and 35 other species including waterfowl, shorebirds, raptors, and songbirds are found
during spring and fall migt@ns (Talbot et al. 2006). Mammals present in the watershed include
moose, wolf, coyote, Northern flying squirrel, red squirrel, snowshoe hare, beaver, mink, red
fox, and lynx (Talbot et al. 2006).

1.2.3.4.Chenalake
Chena Lake is located 17 miles east of Fakband three miles from North Pole on the
Richardson Highway. Chena Lake is located on the Tanana Lowland, a wide floodplain
underlain by thick beds of stratified gravels. Chena Lake has a surface area of 234 acres and a
maximum depth of 38 feet. The lakefed by upwelling groundwater and has no above
ground outflow. In 1979 when the Moose Creek Dam and Floodway became operational,
borrow pits to form Chena Lake were also completed. In 1984 the designated Fairbanks North
Star Borough recreational area@hena Lake was completed. Local residents and visitors
commonly use this area for nemotorized boating and fishing.
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Figure 3. Proposed project area. Red waterbodies show extent of Elodea infestations in A:
Interior Alaska, B: Chena Slough and Chena Lake, and C: Totchaket Slough.

1.3 Publiclnvolvement

Since the proposed action (Alternative; Elerbicide Treatment, described in detail in Chapter

2 of this EA) invobs the use of an herbicide approved for use in aquatic systems to eradicate
invasive Elodea infestations, there may be controversy surrounding this proposed action. DNR
has engaged in extensive community outreach through public outreach and educatiors gevent
posting to social media, presentations at various meetings open to the general public as well
as inviting stakeholders to attend and participate in the Fairbanks Elodea Steering Committee
monthly meetings during the initial stages of planning for ths E

Between 2015 and 2016, four public scoping meetings were held in North Pole, Fairbanks,
and Nenana. The public was notified of these scoping meetings via newspaper
advertisements, articles in the Fairbanks Daily News Miner, flyers posted at various
bugnesses in Fairbanks, North Pole and Nenana, notices posted on various social media and
websites, and through public radio (KUAC 89.9 FM) public service announcements. Further,
500 postcards were sent to all Chena Slough residents and Fairbanks Soiltand Wa
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Conservatiomistrict (FSWCI2poperators in Fairbanks and North Pole. A total of 250
scoping letters describing the issue of Elodea infestations and the proposed treatment plan
were sent to landowners with property adjacent to Chena Slough.

1.4PublicSoping

The objectives of scoping are to identify significant issues and to translate these into the
purpose for the action, the needs for the action, the action or actions to be taken, alternatives
to be considered in detail, alternatives not to be consetkem detail, and impacts to be

analyzed. The result of scoping is to streamline our analysis and dexiaking process by
ensuring that we address all important issues and that unimportant issues are eliminated from
analysis.

In general, issues are gificant because of the extent of their geographic distribution, the

duration of their effects, or the intensity of interest or resource conflict. Manificant issues

are identified as those: 1) outside the scope of the proposed action; 2) alreadyeddzydaw,
regulation, or other highelevel decision; 3) unrelated to the decision to be made; or 4)

conjectural and not supported by scientific or factual evidence. The CEQ NEPA regulations
SELX FAY (KA& RSEtAYSIGAZ2Y Anfte ffod Getailest gtudywilietr 0 0 0 =
issues which are not significant or which have been covered by prior environmental review
6{SOP mMpncdol dé

Through internal DNR and external (federal and local agencies, tribal entities, organizations,
and private citizens) sping, a wide range of issues were identified. While there was broad
support for eradicating Elodea with herbicide at the Fairbanks and Nenana public meetings, a
small group of Chena Slough residents were concerned primarily about the human health and
safay effects. A summary of relevant issues selected for detailed analysis include the following
and are considered in detail in this EA.

1.4.1Comments on EcologicElfffects
How fluridone effects wildlife feeding on vegetation in treatedas
¢ KS LINE acré&sinr@ 8herth Blbuigh to improve wildlife habitat, and watedity
Effects of fluridone to aquatic ecosystems downstream inclusktrgonids
Effects on nortarget riparian vegetation during high water events in Chgloaugh
If left unmanagedthe effeds of invasiveElodeaon native speciesincludingsalmonids
Efficacy of fluridone treatment in flowing water and/or during fluctuating wideels
Persistence of fluridone in the bentHayer
Concern of fluridone treatment contaminating grouwdter
Theneed to conduct additional Elodea surveys in the area and downstream of current
infestation
Future planning to prevent rnfestation of treatedvaterbodies

=4 =2 =4 4 4 -5 -5 -5 -9

=
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1.4.2Comments on Impacts to Recreation, Land Use, Human Health and Safety,
and Subsistence
1 Concern thafluridone will move into the ground water and contaminate drinkivedls
of Chena Slougtesidents
Effects of fluridone on human health if it migrates into drinkiredls
Removing Elodea to increase recreatiamgbortunities
Effects of fluridone on notarget vegetation including lawns, ornamenghlrubs/trees
and gardens (organic/nearganic) when irrigated with treated slouglater
Consumption of vegetables and berries irrigated with treated slovagier
Improvement of aesthetic character of the slougfttertreatment
Bioaccumulation in animals that feed on treated vegetation which Native Alaskans
harvest forsubsistence

= =4

= =4 -4

1.5Purpose and Need of the Proposéattion
The purpose of the proposed action is to reach the primary goal of eradicating Elodea, with a
secondary goal of restoring habitat. The overall need to meet these goals is to eliminate the
negative impacts of Elodea on our natural resources.

1.5.1.Need for the ProposeAction

The need for the proposed action alternative (Alternative Kerbicide Treatrant) is based on
Elodea surveys across the Fairbanks North Star Borough and an extensive |larsdstape

survey of waterbodies along the Tanana River from 2010 to July 2016. The survey data indicated
Elodea fragments are likely to have dispersed downstréam Chena Slough into the Tanana
River drainage and become established in the slow moving waters of Totchaket Slough.
Prevention of spread and further establishment of Elodea into the Yukon River drainage is
important because Elodea has been shown tecffvater quality and quantity, degrade

aguatic fish habitat, increase sedimentation, and impede access to subsistence hunting areas
affect recreational opportunities and pose a threat to safe operations of floatplane aircratft.
Continued introduction andpsead is expected with the wide array of users of these infested
waterbodies.

There are only four waterbodies that are known to be infested with Elodea in the Interior:
Chena Slough, Chena Lake, Totchaket Slough, and Chenaithadgeproximately 50
waterbodies surveyed without Elodea since 20B8t hundreds of thousands of pristine
waterbodies that are vulnerable to infestati@s evidence from models (Luizza et al. 2016)
thus presenting the opportunity to effectively eradicate existing infestations. siinread of
Elodea from an urban lake in Anchorage (Sand Lake) to remote Alexander Lake in the
MatanuskaSusitna Borough indicates how easily this plant can spread via fragments, and this
threat of spread via boats and floatplanes will extend into the fetGiven the current rate
of spread, it is expected that, without intervention, infestations will continue to expand
downstream from the source and if Elodea is inadvertently introduced in to local area
floatponds we can expect Elodea to spread northldatiplane accessible lakes, exceeding
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agency response rate.

Of particular concern is the potential for spread away from urban area waterbodies,
centered on the road system and into natural, undisturbed areas. Specifically, the threat of
spread away fromite road system, along river corridors, and into adjacent Federal
Conservation Units is an issue of high importance. At the current level of infestation strong
efforts dedicated to eradication, prevention, early detection, and rapid response is stillibléeas
method of stopping spread of Elodea in this region. The underlying premise of the Proposed
Action is that the risk of allowing Elodea to spread into river and lake systems is likely greater
than risks associated with careful applications of an appiauatic herbicide. Given the high
economic cost of controlling invasive aquatic plants and the associated damage to other
resources, it is recommended that the proposed action to treat Elodea infestations with
herbicide be implemented now.

1.5.2.Purpose of tle Proposed\ction
The purpose of the proposed action is to eradicate Elodea from four interior Alaska infested
waterbodies to prevent the further spread and introduction of Elodea within the Yukon River
drainage. The goal of the proposed action is to peofesh and wildlife habitat, and other resource
values in the area.

1.6 Decision to beMade
The State of Alaska Department of Environmental Conservation (DEC), DNR, and USFWS will
decide whether or not to eradicate Elodea using herbicides. This EA conbideralternatives,
Alternative Ac No Action Alternative, Alternative 8Mechanical Removal, and the proposed
action, Alternative € Herbicide Treatment. The selected alternative from this EA will be
implemented following official approval and concuroenfrom State and Federal agencies.

1.6.1 Relationship to Other State and Federal Conservation Plans
As of June of 2016, there were three existing approved EAs in the State of Alaska for herbicide
treatment to eradicate Elodea. In 2013 the USFWS KenaiddVildlife Refuge, Homer Soil
and Water Conservation District, and DNR implemented the first eradication effort on the Kenai
Peninsula for Daniels, Beck, and Stormy Lakes. The USFWS National Wildlife Refuge (NWR)
System in Alaska manages 16 NWRs,fsshizh are downstream or north of the interior Alaska
infestation. Since these refuges are dominated by wetlands and aquatic habitats they are at risk
of infestation. National Wildlife Refuges are required by law, policy and purposes to conserve
fish, willife, plants and their habitats while also ensuring that biological integrity, diversity and
biological health are maintained. Thus, the proposed action would help meet the mandates and
purposes of adjacent conservation units by preventing the furtheeag of this aquatic invasive
into refuge aquatic habitats. In 2015, Citizens Against Noxious Weeds Invading the North, DNR,
and USFWS Alaska Regional Office (Region 7) collaborated to start eradication treatments of
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Elodea from Anchorage in DelLong, Li@empbell, and Sand Lakes. Also in 2015, DNR worked
with USFWS Region 7 and the ADF&G to initiate eradicating Elodea in remote Alexander Lake in
the MatanuskaSusitna Valley. The proposed action also conforms to the goals of the ADF&G
Aquatic Nuisance Spes Management Plan (ADF&G 2002), which includes coordinating with
other programs, agencies and tribal entities to prevent the introduction and spread of aquatic
invasive plants in Alaska and detecting, monitoring, containing and eradicating populations of
aguatic nuisance species as quickly as possible with minimum environmental impacts. All of the
noted projects produced an EA for the use of fluridone and/or diquat to treat Elodea.

1.6.2. Legal Authorities
Alaska Statute 03.05.027 states that DNR shalisee the enforcement of regulations regarding
noxious weeds, invasive plants, and coordinate with other agencies, public groups, and private
organizations to control noxious and invasive plants. It also mandates that a state coordinator
implement a compehensive plan, including early detection and rapid response, to regulate and
control the entry of prohibited noxious and invasive plants into the state. In 2013, DNR formally
recognized Elodea as a noxious aquatic plant in Alaska through the quarantaesgrd is
5bwQa fS3If NBaLRyairoAtAde G2 NBY20S (GKS GKNBI
to coordinate an effective interagency response, to delineate, contain, and when feasible,
implement a plan to eradicate Elodea. The FSWCD, in codlédo with the State of Alaska and
the Fairbanks Elodea Steering Committee, has drafted an Integrated Management Plan for the
local Elodea eradication efforts for the proposed project area (Appehdix
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2. Alternatives

2.1 Introduction

In this section propasd alternatives are described which will enable reviewers to compare and
contrast the environmental effects associated with each of the three alternatives presented.
Implementation of alternatives B (Mechanical or Manual Removal) and C (Herbicide Treatment
would entail application of an IPMP approach. The No Action alternative (Alternative A)
describes effects on resources when no action is taken to contain or eradicate Elodea from
infested waters. Alternative B, Mechanical or Manual Removal respondsiteeots about using

a U.S. Environmental Protection Agency (Edphyoved aquatic herbicide in Chena Slough, a
densely populated area. AlternativecGlerbicide Treatment as the proposed action responds to
the need for eradicating Elodea to prevent its fiet spread and the need to maintain the

function of intact aquatic ecosystems in interior Alaska. Other alternatives were considered but
have been eliminated from consideration because they did not meet the purpose and need of
the project.

2.2 AlternativesCasidered
2.2.1Alternative A: NOAction
Under the No Action alternative, DNR would not implement invasive plant management in the
infested waterbodies. All monitoring and education efforts would be discontinued. No methods
of containing the spread of Elodea wdlle attempted, and the existing infestations would be
left uncontrolled.

The infestation in the Chena Slough and Totchaket Sloughs have a high risk of spreading to other
locations because of their connectivity to downstream river systems and the widg afusers

¢ transport vectors who could potentially transport Elodea fragments to other waters. Spread

of Elodea would be detrimental to the ecological and recreational values of water bodies
throughout the region, thus, the no action alternative id moviable alternative and would not

meet the Purpose and Need described in this EA. Furthermore, the Chena Lake and Chena River
infestations would be left to continue to proliferate, thereby likely reducing recreational values

for which Chena Lake was ated. In the Chena River rooted fragments would continue to

grow, posing a possible safety hazard to boaters and floatplane traffic as well as a source of
invasive plant propagules.

2.2.2 Alternative B: Mechanical or Manud&emoval
Under Alternative B, actionsould include use of mechanical or manual means to remove
Elodea biomass in all four waterbodies and may include daiperated suction harvesting
(where a diver stationed on the river bed feeds the plant material into an intake hose), cutting,
shreddingor handpulling. Suction harvesting and raking control methods were tested in a
single location in Chena Slough for their efficacy in controlling Elodea in the summers of 2013
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and 2014 (Lane 2014). The trials were conducted by FSWCD in conjunctionrimigngsom

Test the Waters Dive Shop. In shallow areas, teams of volunteers used spaded pitchforks to
remove Elodea in 66 feet by 66 feet quadrats. Suction harvesting and raking were found to be
extremely labofintensive, taking approximately 400 hourslabor for 1 acre of removal (Lane
2014). In addition, these methods inevitably resulted in lasgale fragmentation of Elodea,

making collection of fragments a major challenge, and increasing the risk of spread downstream
to uninfested areas. By 2015 taf two seasons of mechanical and manual removal, Elodea had
regrown in the four treated patches in Chena Slough. It was difficult to determine whether this
regrowth was due to roots that were missed by the removal methods, or due to fragments
rooting fromupstream. While suction harvesting may be a good tool for removing small, isolated
patches of Elodea, it is unlikely to be an effective means of eradication in large infestations such
as the ones in Chena Slough, Totchaket Slough and Chena Lake. Htveenadatively small,

isolated patches of Elodea in the Chena River can be removed vieadsisted suction

dredging.

2.2.2.1Mechanical Removal of Elodea in the CheRiaer
The suction harvesting system consists of a sluiceway box with an attached intakankose
dredge motor mounted on top of a pontoon boat. Mesh bags, each with a capacity of 2 square
feet, are attached to three output terminals on the sluiceway box to collect plant and sediment
material. For suction harvesting, a diver stays anchored andcsfesatiea into a-thch diameter
suction hose nozzle. The plant material along with sediment gets sucked through the hose into
the sluiceway box where it is distributed out of the three terminals into the mesh bags. The
bagged plant material will be transped to a secure upland location and buried or composted.
In 2015 and 2016, a section of the Chena River between its mouth (where the Chena River flows
into the Tanana River), and the mouth of Chena Slough (where the Chena Slough flows into the
Chena Rivgmwas surveyed for Elodea. The survey team searched for Elodea in the river channel
by visual observation, rake throws, and divers scouring the river bed for rooted Elodea.
Surveying could only be conducted when conditions were appropriate for divindyighd
water events in both seasons resulted in only a portion of the river being surveyed. The Chena
River is a conduit for Elodea fragments originating in Chena Slough, but in most parts has a high
enough flowrate that fragments are less likely to becorstablished. As of 2016, one
established patch of Elodea has been found, located at 64°50'22.97"N, 147°50'57.72"W. This
patch was removed using a combination of suction harvesting and hand pulling in 2016, and will
be monitored closely in subsequent yeaosmechanically and/or manually remove any
regrowth. Any other small patches (less tharPbthat are found in the Chena River during
subsequent dive surveys will be mechanically and/or mantathoved.
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2.2.3Alternative C: Herbicide Treatment (ProposAdtion)
The proposed action involves eradicating established populations of Elodea from Chena Slough,
Totchaket Slough and Chena Lake using the systemic herbicide fluridone, with a combination of
the following trade names and formulations: Sonar Genesis (ligBoharOne (pelleted),
and/or SonarH4C (pelleted). Multiple treatments spanning 3 to 4 years may be necessary to
completely eradicate Elodea populations from these waterbodies. This alternative offers the
highest probability of achieving the goal of contplg eradicating Elodea from all three
waterbodies and preventing it from spreading to other waterbodies in the State while
YFEAYOGFAYAY3 GKS SO02t23A0Ff AyGS3INRKaiget 2F ! £ &
impacts. Alternative C actions also inclutle use of suction harvesting, but only for the small
(less than 5fi) isolated infestations in Chena River.

2.2.3.1Alternative C: Description of Herbicid&luridone)
Herbicides have been key tools in aquatic plant management, and have been used for decades
in controlling nuisance aquatic vegetation in water bodies in the United States (Gallagher and
Haller 1990, Netherland et al. 2005). Several aquatic herbicides that are used for aquatic plant
management were considered as a means of treating the Elodeaatifass in interior Alaska
(Table 1). Fluridone (Sor¥fy was selected based on: 1) USAEPA approval for use in aquatic
ecosystems, 2) the low risk posed to the environment, wildlife, and human health and safety, 3)
its efficacy in treating aquatic plants extremely low dosage, including lotgrm residue
monitoring studies by USEPA, SePRO Corporation, angavemnmental, and noindustry
entities, 4) DEC approval of several different formulations including liquid aneréleased
pellets noted above, ahb5) its effectiveness in selectively eradicating Elodea from waterbodies
in other areas of the state (Anchorage and the Kenai Peninsula).

Fluridone is a tan to ofivhite odorless crystalline solid, chemically formulated asethyl3-
phenyt5-[3-(trifluromethyl) phenyl4(1H)-pyridinone, and applied as either a pellet or liquid
(Bartels et al. 1978, McCowen et al. 1979). Fluridone is the active ingredient of Sonar products,
a commercially available herbicide used to selectively manage undesirableagegétation in
freshwater ponds, lakes, reservoirs, rivers, and canals. The following fluridone formulations:
SonarGenesisliquid (6.3% active ingredient), Sonar HAgellets (2.7% active ingredient) and
SonarONE pellets (5% active ingredient) aregmosed for treating the Elodea infestations in
interior Alaska.
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. LD-50in rats
Aquatic (mg/kg bod Mode of Further considerations
Herbicide g .g y action
weight)
2.4D 375-666 Systemic Some formplatlons are hlghl.y '[OX.IC to fish. Potentially
carcinogenic and an endocrine disruptor.
, Non- ific, highly toxic biocide. Not iate f
Acrolein 50 Contact on.speu ic, highly toxic biocide. Not appropriate for
use in natural waters.
Copper sulfate 300 Systemic | Toxic to fish.
pentahydrate
Diquat 120 Contact | Swiftly diluted in moving waters.
May kill native plants. Cannot be applied within 600
Endothall 51 Contact | feet of a drinking water well. Some formulations
highly toxic to fish.
Flumioxazin ~5.000 Systemic Not effective on Elodea (Glomski & Netherland
2013).
Fluridone ~10,000 Systemic May .mj.ure some susceptible aquatic plants. Irrigation
restrictions apply.
.| Effecti I I h : -
Glyphosate 5,600 Systemic ec.tl.ve only on plants that grow above water, non
specific to Elodea.
Imazamox >5000 Systemic | Sensitivity of Elodea and native plants unknown.
Imazapyr >5000 Systemic | Not effective on submerged plants.
Penoxsulam > 5,000 Systemic lee!y to mgve into groundwater, some evidence of
carcinogenic effects.
Triclopyr 630-729 Systemic | Ineffective in moving waters.
Table 1. Comparison of herbicides used in agagilant management.

Fluridone is a systemic herbicide that is absorbed through leaves, shoots, and roots of
susceptible plants and interferes with the synthesis of RNA, proteins, and carotenoid
pigments in plants, thereby disrupting photosynthesis. psion of photosynthesis
prevents the formation of carbohydrates that are necessary to sustain the plant (Durkin
2008). Field tests in mixed invasive and native submersed aquatic vegetation showed
95% to 100% reductions in a year in invasive populatiotisvaitive plant cover

retention of approximately 70% (Madsen et al. 2002). Treatment of Michigan lakes
resulted in drastic reductions in invasive Eurasian watermilfoil, increases in native
submersed aquatic vegetation, and increases in size and abundénegive fish
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populations (Schneider 2000).

All U.S. EPA approved herbicides have undergone extensive testing to determine toxicity levels
through acute (high doses for short periods of time) and chronic {terg exposure) studies

on animals (USEPA 198Bluridone has been tested in both acute and chronic toxicity studies,
as well as studies examining potential genetic, cancer, and reproductive effects. Fluridone has
not been shown to result in the development of tumors, adverse reproductive effects and
offspring development, or genetic damage (USEPA 1986). USEPA has approved the application
of fluridone in water used for drinking as long as residue levels do not exceed 0.15 parts per
million (ppm), which is equivalent to 150 parts per billion (ppb). P is equivalent to
approximatelyone drop of a substance in about 13.2 gallons of water; one ppb is

equivalent to one drop of a substance in a tanker truck of water. Concentrations of the

active ingredient fluridone up to 150 ppb are allowed in potakéger sources. The proposed
treatment concentrations of 80 ppb are well below the 150 ppb allowable limit in water used

for drinking (USEPA 1986).

Fluridone is removed from treated water by degradation from sunlight, adsorption to
sediments, and absotjpn by plants. In partially treated water bodies or moving waters,

dilution reduces the herbicide concentration more rapidly following application, thus, reducing
its effectiveness. However, a DBfproved special local needs label was issued for Alaska t
include flowing water sites (Appendix XX). In field studies, fluridone (various formulations)
decreased logarithmically with time after treatment and was undetectable between 64 and 69
days after treatment (Langeland and Warner 1986). In other studiggjdne levels decreased
rapidly to values below detection levels after 60 days, with alifalf7-21 days or less

(Kamarianos et al. 1989; Osborne et al. 1989; Muir et al. 1980; McCowen et al. 1979). Fluridone
can persist in hydrosoils (sediments) watthalflife exceeding one year (Muir et al. 1980). Soll
samples were taken on the Kenai Peninsula to better understand the persistence of fluridone in
Alaska. Preliminary results suggest that fluridone persists at low concentrations for at least a
year inlake sediment.

Complete eradication using fluridone products generally require treatment of3tbdays per
growing season for two or more growing seasons, depending on the site and flow rate of
treatment sites. The ideal time for application is shorfieaice out when plant biomass is

relatively low, turbidity is low, water volume is low, and the plant is actively growing. However,
later growing season (August and September) applications in Kenai and Anchorage have proven
to be effective in reducing aliminating Elodea.
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2.2.3.2Proposed Herbiciddreatment
The success rate of fluridone for treating Elodea exceeds 95% (DiTomaso et al. 2013). Treating
Chena Slough, Chena Lake, and Totchaket Slough during the growing season in warmer
temperatures would be mostffective because herbicides translocate fluridone through the
LI I yiQa GA&aadzsSa gKAES OGAGSEe ANRogAYID { AYAS
LI Fyas (KS LINRPLRASR FLWLIX AOFGAZ2Y &AGNIGS3IE F2NJ
combne an initial treatment of a liquid formulation with a subsequent treatment of a pelleted
formulation. This helps ensure the desired target concentration is reached quickly and
maintained long enough for effective eradication. The projected time necessa&nadicate
Elodea is approximately-2 years in Totchaket Slough and Chena Lake, afhg@ars in Chena
Slough. In Chena Slough, Chena Lake, and Totchaket Slough for the first year of the project, an
additional fall application of pelleted sloreleasefluridone will be applied to maintain target
concentrations under the ice during winter for the first year of treatment. Table 2 summarizes
the ideal application schedule for each of the treatment areas.

Year 1 Year 2 Year 3 Year 4
Spring | Fall Spring Fall Spring Fall Spring Fall
Chena Liquid Liquid | pellet| Liquid | pellet| Liquid | pejlet
Slouah and Pelletf and (if and (if and (if
g pellet pellet | needed)| pellet | needed)| pellet | needed)
Liquid
Chena Lakeg and Pellet| Pellet .Pellet
(if needed)
pellet
Toichaket Liquid Liquid | pellet | Liquid | pgjlet
Slouah and Pellet) and (if and (if
g pellet pellet | needed)| pellet | needed)
Table 2. Ideal application schedule for the proposed project.

The proposed treatment covers a a8re section of the Chena Slough frdme vicinity of

tfFO01 w2lFR G2 (GKS Y2dziK Ay p RAFFSNByYylH al2ySa
fluridone will be applied in Chena Slough over a 3-y@4dr period. The first application of

fluridone in Chena Slough is SonarGenesis (6c3#edngredient), a liquid applied by a

stationary metered injection system, over a-d2ek period for each scheduled year of

treatment. The injection system will help maintain the concentration of fluridone in the flowing

water during the active growingeason, and will be adjusted according to Chena Slough flow

rates. For example, if flow rates decrease due to lack of rain, the injection system will be

adjusted to lower the rate of fluridone applied to the slough. In addition, two treatments of
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Sonar HE (2.7% active ingredient), a pelleted fluridone formulation, are proposed in each year
of treatment; one during the early part of the growing season, the other before ice forms on the
slough. The pelleted Sonar H4C will be applied to the entire treatieweat to maintain target
concentrations. The application of the smaller Sonar H4C pellets will be distributed by hand
spreaders from the shoreline. The combination of SonarGenesis and Sonar H4C would maintain
an inwater concentration of & 10 ppb of flurdone during the duration of the project until

Elodea is eradicated. If eradication is achieved by the third year of treatment in the Chena
Slough, a fourth season of application may be deemed unnecessary.

The proposed treatment of 3 years to the 232 aaé3 otchaket Slough (Figure 5, B) will also
utilize SonarGenesis for the first application. Due to the remote access and lack of a secure site
or reattime metering for an injection system, SonarGenesis will be applied directly by boat with
calibrated punp and tank with trailing hoses. The Totchaket Slough application will also utilize
a pelleted fluridone formulation, SonarONE (5% active ingredient). SonarONE is being used in
Totchacket Slough because it has larger pellets than the Sonar H4C formulaftide.the

same target concentration is being applied to both sloughs, the smaller pellets in Chena Slough
allow for greater coverage in hatd-reachby-boat areas. The combination of SonarGenesis

and SonarONE in Totchaket Slough would maintain-aater concentration of & 10 ppb of
fluridone during the duration of the project until Elode&iadicated.

This project proposes to conduct a whole lake treatment in Chena Lake (Figure 5, A); a total of
234 acres for up to 3 years in duration. The fiesaryof applications will include one

SonarGenesis application by boat followed by two SonarONE applications; again, one during the
early part of the growing season, the other before ice forms on the slough. During successive
years of treatment, a single fow-up treatment of SonarOne is proposed.
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Figure 4. Overview of Chena Slough application area. The proposed treatment area is

broken up into 5 application zones, and constrained to the coordinates noted on the map
of Chena Slough.

23 | Interior Elodea Eradication EA



Figure 5. Treatment areas A: Chena
Lake, and B: Totchaket Slough.
Chena Lake is a proposed whole
lake treatment.

Totchaket Slough is a proposed
treatment between the mapped
coordinates.
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Liquid fluridone will be applied from motorboats or an injection system by-&#fied

pesticide applicators. Pelleted fluridone will be distributed to the water by a hand spreader or
forcedair engine blower. With all application methods, the application rate will be calibrated
to ensure that desired concentrations are achieved.

2.2.3.3. Detemination of Effective Fluridone Concentration
Controlled lab tests have been conducted with Elodea samples from a lake on the Kenai
Peninsula to calculate optimal fluridone concentrations required for effective eradication in
Alaska. The lab results conded that Alaska Elodea is more susceptible to fluridone than
Elodea taken from other locations in the lower 48, and that 10 ppb is the most lethal after 28
days after treatment (Figure 6). The lab test results and success in the Anchorage area have
guidedproposed treatment concentrations for the proposed Fairbanks area infestations. The
target concentration is-80 ppb, and as the label of Sonar products state, the maximum
application rate or sum of all application rates is 150 ppb per annual growth gyate
maximum concentration is the amount of product calculated as the target application rate,
not determined by testing the concentrations of the active ingredient in the treated water.
The treatment plan is to maintain the target concentration of floné for the duration of

Alaska-Sourced Elodea spp.
Biochemical Assay

SePRO Sonar® PlanTEST™ of Elodea Congener Chlorophyll Response to
Fluridone Exposure 28 DAT

12 =
B Elodea canadensis x nuttallii
1 - m Elodea canadensis
Elodea nuttallii
0.8 -

Cholorphyll Content (mg/g)

UTC 5 ppb 10 ppb 15 ppb

Fluridone Concentration

Figure 6. Controlled lab test results to determine most susceptible fluridone
concentrations to eradicate Elodea found in Alaska.
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the project until Elodea is eradicated. To ensure that concentrations are maintained, water
samples will be collected from test sites distributed over the full treatment area. All project
collaborators will follow the water samplinstipulations as noted in the DEC Pesticides Use
Permit (Appendix 8.2). Waterbody samples will be taken at approximately 2, 4, 8, 12, and 16
week intervals during the growing season, and during winter months at locations based on
waterbody morphology. ®aples will also be taken in selected drinking water wells, pending
landowner/water rights approval. All water samples will be collected using protocols
Satlof AaKSR o0& yR aSyid G2 {Stwh [/ 2NLI2NI A2y
fluridone corcentrations, and to a third party for immunoassay following the techniques
described by Netherland et al. (2002). If mean fluridone concentrations fall below 75% of the
target amount (1615 ppb) for two consecutive samples, then supplemental fluridone in

either liquid or pelleted formulations will be added to maintain target concentrations (but

not to exceed 150 ppb in one annual growtlctle).

2.2.3.3. Herbicide Treatment Standard Operating Procedures
Due to the potential risk of exposure to applicatasafety protocols for storing, mixing,
transporting, spill clean up, and disposing of containers will be formalized in a worker safety
plan. The operating procedures will be debriefed to all applicators and product handlers before
any scheduled applicationand given on a yearly basis. Fluridone used according to label
instructions minimizes risk to applicators. There is no expected risk of exposure to the public
FNBY RNAFO AAYyOS fAljdzZAR Tt dz2NAR2YyS gAffor 6S I LIJ
boat trailing hoses, at or near the waters surface with backpack sprayers. Applicators have the
highest risk to exposure to fluridone, so they must avoid breathing spray mist, and avoid
contact with skin, eyes, or clothing, and must wash thoroughlis siap and water after
handling and wash exposed clothing before reusing. Fluridone labels contain additional
requirements for safety and minimizing risk to exposure. Sonar Genesis, Sonar One, and Sonar
H4C labels are included in Appendix 8.3 and the $&fata Sheet (SDS) is available in Appendix
8.4.

2.3 Alternatives Considered but Eliminated from Detaildahalysis
This section includes descriptions of alternative actions identified through interagency and
public scoping that were considered but eliminafeam further analysis because they either
did not meet the purpose and need of this project and or the treatments proposed are not
proven effective or feasible at this time.

2.3.1Drawdown orDraining
Lowering the water level of a lake or reservoir can beaassful solution to remove invasive
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and nuisance aquatic vegetation in specific situations when water control structures are

present. Chena Slough, Chena Lake, and Totchaket Slough do not have water control

structures established to lower water levels emy for this proposed alternative to become

feasible.

2 AG0K GKS [/ KSyl {f2dzAKQa O2yySOlA@AGeE G2 &aKIff
al., 1986), it would be difficult to drawdown even if such a structure were to be put in place

because the reharge rate would be faster than the drawdown rate (Beattie et al. 2011).

Because the groundwater substrate is highly permeable, unconfined, and unconsolidated, other
impacts such as surface subsidence, or shallow water wells becoming dry may occur if

drawdown were feasible.

Given the remote area of Totchaket Slough and its attachment to surrounding wetlands,
installing a water control structure and draining the slough would be logistically difficult and
expensive. As with Chena Lake, drawdown or drainiogld be logistically difficult, and would
defeat the flood control purpose of the lake. The deepest part of Chena Lake is 38 feet, thus
making a water control structure nearly impossible to install to be effective. If pumping were
needed to fully draintie Chena Lakéhere would be achancethat Elodeacouldbe displaced

by the pumpingsystemandinfest a surroundingrea.

Drawdown or draining of the proposed areas would have many unwantedtéongside

effects such as negative impacts to adjacent aedl habitat, fish and wildlife becoming
displaced, and extended loss of recreational and subsistence use while the waterbodies refill.
Draining the sloughs or lake could still require chemical treatment or manual removal of all
plant fragments to ensure &dlea is eradicated from the water body.

2.3.2BenthicBarriers
A benthic barrier covers the sediment like a blanket, compressing aquatic plants while reducing
or blocking light they require to grow. Examples of benthic barriers include burlap, plastics,
Mylar, and woven synthetics. Placing benthic barriers over aquatic plant infestations can be a
successful method of suppressing growth in small, shallow water bodies, and could potentially
eradicate Elodea in areas where stands are sparse. However, benthiadaroield not be
possible in the proposed waterbodies due to the large areas infested; Chena Slough alone is
118 surface acres. Also, in areas with dense biomass, benthic barriers would not be effective in
controlling Elodea. Since the majority of the Ch&haugh and Totchaket Slough have
infestations which cover up to 90%, benthic barriers would not be realistic.

Additionally, gas production that results from decaying organic matter under the barrier may
affect the longterm functioning and stability ofhie method (Gunnison and Barko 1992).
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Limited permeability of a bottom barrier has been shown to create anoxic conditions and
increased ammonium concentrations beneath the barrier. This can result in the elimination of
native aquatic macroinvertebrate commities (Eakin and Barko 1995). This method is not
speciesspecific and could impact benthic organisms and native plant species.

Additionally, the expense of treating the areas infested in interior Alaska is prohibitive. To
cover only Chena Lakes, an acd®34.3 acres, with a standard benthic barrier ($425 per 700
sq ft) would cost approximately 6.2 million dollars. The addition of Chena Slough (118 acres)
and Totchaket (232 acres), would raise the expense to a minimum total of 15.4 million dollars,
not including installation costs.

The price, difficulty of installation over large areas, and the fact that benthic barriers are not
effective at eradication for such large and dense infestations, indicates that this option is not a
feasible one to consider.

2.3.3Biologicalcontrol
Biological control of Elodea has typically been attempted with the introduction of grass carp
(Ctenopharyngodon ideljgan herbivorous fish native to Asia. Biological controls will never
eradicate a species, only control populationse Titroduction of any nomative fish species to
Alaskan waters is illegal, and therefore not considered feasible.

3. Affected Environment

3.1 Introduction
This chapter describes the present condition of the environment that we are proposing to treat.
The keyssues generated through the scoping process, and the requirements of National
Environmental Policy Act (NEPA), define the general scope of the environmental concern for
this project. This chapter forms the scientific and analytic basis for the comparison o
alternatives.

The following critical elements have been considered for this EA, and unless specifically
mentioned later in this document, have been determined to be unaffected by the proposed
action: climate, threatened and endangered species, envirantalgustice, hazardous waste,
prime/unique farmlands, and designated wild and scenic rivers.

3.2 Resources

2 3.2.1. Air Quality

Portions of the cities of Fairbanks and North Pole fall under the Particulate Matter 2:5 Non
Attainment Area, as designated by thBA This area contains Chena Slough and Chena Lake,
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but not Totchaket Slough. Particulate matter levels in the area are primarily influenced by the
use of wood and codlurning stoves in winter, and should not be influenced by any treatment
options. Driftis likely not to occur because liquid fluridone will be directly injected or applied at
or just below surface waters. Minimal dust from the pelleted formulations may be deposited
from the inactive ingredients while forced air is used to distribute pellets

3.2.2\Water
Baseline water quality data exists for the Chena Slough; collected during a survey completed by
DEC and USFWS in 2013. Currently, the Chena Slough is listed by DEC as an impaired
waterbody in Category 5 section 303(d) due to sediment from urbaoff. However, it has
been delisted for hydrocarbon contamination (Tetra Tech, 2011). There are no known
contamination issues for Totchaket Slough or Chena Lake, however, baseline water quality
information will be gathered by local Fairbanks area collatws before the fluridone
application.

3.2.3Soill
Soil in the treatment areas are dominated by silt. Upland areas are covered bpleind
loess that originate from glacial outwash, whereas the lowlands are dominated by-laater
silty sediments that are dered from glaciers or washed down from hillside. There is
discontinuous permafrost throughout the region.

3.2.4Vegetation
3.2.4.1Native PlantSpecies

Aquatic vegetation in Chena slough consistslippuris vulgaris, Potomageton alpinus,
Sparganiunsp., andRanunculugsquatilis(Dion 2002). Diatom$Jostocsp., and filamentous
algae are also present in Chena Slough. Terrestrial stream and lakeside communities include
wetland vegetation that includes black spruce and tamarack, blueberry, willow species, and
sedges. Perafrost-free areas have wellrained soil that is dominated by deciduous trees such
as paper birch and aspen.

Spruce, tamarack, and birch forest surrounds Chena Lake (ADFG 2011). Open land, marshes
and sloughs also provide habitat (ADFG 2011). Severakraid nonnative terrestrial plants
were introduced for revegetation and to control erosion from 1978 (Johnson et al. 1981).

3.2.4.2Non-native PlantSpecies
Elodea is the only known submerged invasive-native aquatic plant present in interior
Alaska. Maw cultivated species, such as turf grass and ornamental trees, can be found along
the riparian buffer of Chena Slough along with other terrestrial invasive species.
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3.2.5Wildlife
Goldeneye ducks, grouse, moose, beaver, red fox, brown bear, kestrels, kirgjfst@eys,
shorebirds, swallows, muskrat, otter, mink, woodpeckers, relegiged and sharghinned
hawks, northern harriers, songbirds, mice, voles, hares, squirrels, lynx, wolves and black bears
are all found in the surrounding areas (ADFG 2011).

3.2.6Fish
Chena Slough was recognized in the 1990s as a vetaiss catckandrelease sport fishery for
Arctic graylingThymallus arcticyghat provided important spawning and rearing habitat for
Arctic graylingThymallus arcticygDion 2002); other fish specidecumented in the slough
include Chinook salmoi®fcorhynchus tshawytschachum salmon@ncorhynchus keja
northern pike Esox luciuys round whitefish Prosopium cylindraceuynArctic
lamprey(ampetra camtschatigaAlaska blackfistbDg@llia pectoralis)long-nose sucker
(Catostomus catostomiignd slimy sculpinQottus cognatus(lhlenfeldt 2006). Planktonic
organisms include copepods, daphnids, ostracods, Ephemoptera, Plecoptera, and Tricoptera
(USACE 1997). In 1997 it was estimated (U.S. Army CdEpgiaters 1997) that 30 to 50% of
the arctic grayling in the entire Chena River system were spawned in Chena Slough. Though the
ADF&G has not released data on Chena Slough alone, mean annual grayling catch in the Chena
River below Moose Creek Dam (combiwath Chena Slough and Noyes Slough) declined
between 2000 and 2010. Chena Slough is listed only once in the Anadromous Waters Catalog
and Atlas and this is for Chinook salmon rearing documented at about the midpoint of the
length of the slough. In the Cha River, at the point Chena Slough flows into it, chum salmon
and Chinook salmon are present, and chum and Chinook spawning and rearing have been
documented to occur, and a second record exists at the same location for juvenile Chinook
salmonrearing.

Chena Lake has been stocked by ADFG with rainbow trout, silver salmon, and arctic char since
1982 (ADF&G 2016).

Northern pike Esox luciysare known to inhabit Totchaket Slough itself and the slough is close

in proximity to Minto Flats State Game Refugeel-known productive breeding area for

Northern Pike in Interior Alaska. However, no systematic fisheries surveys have been
conducted in Totchaket Slough. ADFG indicated that along with Northern pike the slough is
likely inhabited by whitefish, burbot, yenile coho salmon, and Alaska blackfish based on the
known fish assemblages of the nearby river and sloughs Chinook, chum and coho salmon have
been documented to be present in the Tanana River downstream of the Totchaket Slough
mouth at Swanneck Slough@these records are recorded in the State of Alaska Anadromous
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Water Catalog and Atlas. Upstream of the Totchaket Slough at the confluence of the Nenana
and Tanana Rivers near the town of Nenana Chinook, chum and coho salmon have also been
documented. Baston the juxtaposition of these records it is anticipated that juvenile
anadromous fish of these salmon species are present in Totchaket slough although the
presence of Northern pike (a predator of srasited and juvenile fish) suggests that this would
be sub-optimal habitat for juvenile salmon.

3.2.7Threatened and Endangerespecies
There are no threatened or endangered species present in interior Alaska.

3.3ResourcdJses
3.3.1Human Health andafety

Although herbicides are widely used to control unwanted specigslipconcerns have been
raised regarding health and human safety. Fluridone is anr&gigtered herbicide that has
been approved for use by ADEC. Any risks to human health during application (particularly to
applicators) will be minimized by followingsafety plan, including proper use of safety
equipment. Orientation meetings will be held prior to all applications to cover planned
activities, as well as spill prevention and response. People recreating in the area would not be
at risk from chemical toxants when the lakes are being treated.

3.3.2Recreation
Chena Slough is used for recreational boating, and fishing. Totchaket Slough receives
recreational boat use. Chena Lake is managed by the Fairbanks North Star Borough as a
recreation area, and is a populcal site for swimming, nemotorized boating and camping.
Chena Lake is also stocked with several fish species, and is used for sport fishing year round.

3.3.3LandUse
Chena Slough is highly urbanized with private residences, many of which irrigatewresr la
and gardens with slough water. Chena Lakes is managed as a borough recreational area. The
land surrounding Totchaket Slough is used primarily for subsistence hunting or fishing.

3.3.4Economics
The Fairbanks NortBtar Borough occupies 7,444 square milemtarior Alaska, and is home
to approximately 100,000 people, with a mean per capita income of $45,313 in 2013 (AKDOL,
2015). Major economic drivers are the Army and Air Force bases, production and refinery
support for oil and mining industries, as wedl the university, tourism and service industries.
Nenana is in the Yukeloyukuk Census area, part of the unincorporated borough, with a
population of 378 as of the 2010 census. The largestrmard employers in Nenana include
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the Nenana City School Dist, City of Nenana, the Nenana Native Council, and the Tanana
Chiefs Conference (Nenana Native Village, 2013).

3.3.5Viewshed/Aesthetics
Chena Slough is part of the viewshed for many residents, but has been altered from its natural
state to an urbanized arel@r many years (see the history of Chena Slough in section 1.5.1).
Chena Lake is a popularly visited borough recreational area, but ismada (see section
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recreationaliss use it for subsistence.

3.3.6 Subsistence
Chena Slough and Chena Lake are located in urban areas where subsistence activities do not
occur. Totchaket Slough is the only Elodigfasted waterbody, considered in this EA, used
primarily for subsistence (adjacelainds are privately owned by the Toghotthele Village
Corporation). Nenana residents access various waterbodies in traditional harvest hunting areas
including Totchaket to fish for pike and harvest waterfowl and moose beginning in spring
through late fall.

4. EnvironmentalConsequences

4.1 How to Read Thi€hapter
The NEPA requires that environmental documents disclose the environmental impacts of the
proposed action, reasonable alternatives to that action, and any adverse environmental effects
that cannot be avmled for the alternatives considered. Whenever federal funds are used for
purchase of herbicides, as is the case for this proposed project, the project must assess the
extent of impacts on resources as defined by the context (type and extent), duratidn, an
intensity of the effect, based on an understanding and analysis by resource professionals and
specialists. This chapter identifies the impacts to the physical, biological, and human aspects of
the environment that could baffected by the alternatives

4.2 Introduction
Environmental consequences are explained in full within the following text. Summaries of
those consequences are presented in a table at the end of the chapter. Each resource and
resource use was identified in Chapter 3: Affected Environnt&tping Issues relevant to the
purpose and need will be addressed relative to effects of the alternatives on physical and
biological resources and the human environment at the end of this EA. Because herbicide use is
often controversial and the impacts bérbicides are varied, Table 1 provides basic information
on the herbicide likely to be used in Alternative C: Herbitidgatment.
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4.3 Methods: Categories dimpact
Thresholds were established for each impact topic to help understand the severity and
magnitwde of changes in resource conditions, both adverse and beneficial, of the various
management alternatives (NPS 2015). Whereas issues describe the impact relationship
between actions and resources, impact analysis predicts the magnitude of that relationship

An environmental impact, relating to a topic, is expressed as the change in condition of the
resources or environment under examination that can be attributed to the proposed action.
Impacts are analyzed by considering the action relative to the resduaiseline condition and

the resulting effect. Impacts must be quantified as much as possible and interpreted in terms
of their type, extent, duration, and intensity. For the purpose of this analysis, we will use the
following terminology:

4.3.1.Type

1 Beneficiaimpacts- a positivechangein the conditionor appearanceof the resourceor
a change that moves the resource toward a desired condition;
Adverse impactsin the context of most resources, an adverse impact refers to a
change that moves the resouresvay from a desired condition or detracts fra
appearance ocondition.
Direct impacts impacts occurring from the direct use by or influence of invgsaet

managementpr

Indirect impacts impacts occurring from invasive plant management thairiectly
alter a resource; it may also be a secondary effect of the iaiti#n.

4.3.2.Extent

Sitespecificg impactsapplyto the immediatesite of directtreatment andwould not
include surrounding watershed or landscape;
Localg impactsapplyto the immediatesite, but alsoextendto areaswherethe action

was not directlyapplied.
Regionak impacts would extend to adjacentaters.

4.3.3.Duration
Shortterm impactsg Those impacts occurring from invasive plant managemethiein
immediatefuture (usuallyl to 6 months,or one growingseason)pr

Longterm impactsg Those impacts occurring from invasive plant manageraadt
lasting for the next 1§ears.

33 | Interior Elodea Eradication EA



4.4 Resources

4.4.1 Air Quality
Alternative A- No Action

Ceasing management of Elodea would have no impact oruality

Alternative B- Mechanical Removal

Transportation to the sites, moving material to a disposal facility, and mechanical removal with
suction harvester will produce a small amount of emissions from boat engines, which will
dissipate rapidly.

Alternative C- Herbicide Treatment (Proposed Action)
Transportation to the site and use of festroke outboard motors will produce a small amount
of emissions, which will dissipate rapidly.

Fluridone itself is not expected to cause air pollution. Fluridorséaisle to oxidation and

hydrolysis; volatilization of fluridone is not expected to be significant. Liquid fluridone will be
applied at or just below the water surface and the pellets or granules will be applied with
broadcast spreaders via boat, or viackpack spreaders in less accessible areas of Chena and
Totchaket Sloughs. There is little concern regarding air drifting because liquid fluridone will be
applied at or just below the water surface via weighted trailing hoses, and the pelleted/granular
formulations are heavy enough that the wind speeds will not cause them to drift. Minimal dust
from the pelleted fluridone may become airborne, but only in the vicinity of the application boat.

Summary of Effects

Impacts are similar for all treated water bedi The No Action alternative would have no
impact on air quality. Mechanical removal and herbicide treatment would have o,
site-specific impacts on air quality, from emissions of vehicles and boat motors.

4.4.2\Nater
Alternative A- No Action

The cotinued presence of Elodea is expected to continue to slow the flow of water in Chena
Slough and Totchaket Slough via its dense vegetative cover as well as by increasing rates of
sedimentation and is a direct negative impact to water quality and quantito hction is

taken, increased risk of natural and anthropogenic vector spread of Elodea is likely to occur
around the State to other water resources outside of the Fairbanks area. Water resources in
areas where Elodea eradication are currently underwdlhave to be perpetually monitored

for the risk of reinfesting the water as long as Elodea is present in the interior.
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Alternative B- Mechanical or Manual Removal

Operation of the suction harvesting system which is required for manual removal ofakzlode
temporarily increases water turbidity due to disturbance of the streambed. Adverse impacts
(both short and longerm as well as direct and indirect) can be expected by using mechanical
or manual removal methods on large infestations because the actibmechanical or manual
removal will increase fragmentation and downstream dispersal of Elodea.

Alternative C- Herbicide Treatment (Proposed Action)

The preferred alternative would apply fluridone to target waters to eradicate Elodea, an
invasive aquatiplant. The anticipated direct impacts of using fluridone in water resources
would be shoriterm. In field studies, fluridone did not adversely affect water quality
parameters such as pH, dissolved oxygen, color, dissolved solids, hardness, nitratenitroge
total phosphates, and turbidity (McCowen et al. 1979).

Fluridone is registered by both the USEPA and the DEC and are deemed safe for use to treat
aguatic invasive plants when applied according to label instructions. The concentration in the
liquid formuation in SonarGenesis is 6.3%. The pelleted formulation has a fluridone
concentration of 5% in SonarONE and 2.7% in SonarH4C. Regardless of formulation, the
maximum application rate or sum of all application rates is 150 ppb per annual growth cycle,
and the proposed project will not exceed this amount.

Shortterm adverse impacts of herbicide application may include an increase in decaying and
dead biomass within the waterbodies as the Elodea plants break down. This could result in
temporary increases inrganic material suspended in the waterbodies, and a decrease in
dissolved oxygen levels (McCowen et al. 1979).

Longterm water quality is expected to improve with the application of fluridone to Chena

Slough, Totchaket Slough and Chena Lake.-tasngbereficial impacts include improvement

of water quality with the eradication of Elodea, and a restoration of native aquatic plant
communities. When native plant communities are restored, water quality is expected to be
maintained or improved. Furthermore, aetcation of Elodea from Chena Slough will allow
NEBY2@Ft 2F GKAA ¢l GSNDP2Re FNRY (GKS {aGlFraS 59/

Water and wetlands outside of the treated areas should not be impacted by fluridone. Due to
FEdZNAR2Y SQa | ani idttér and the propdsed RPw éocendratidh application

rates, fluridone should be undetectable once the Chena Slough enters the Chena River and

where the Totchaket joins an adjacent slough of the Tanana. Water sampling sites outside of

the treatmentaNB | gAff 0SS dzaASR (2 Y2yAG2N) Ff dZNAR2YySQA&
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has no outlet, and therefore areas outside of the treatment area should not be impacted.

Fluridone primarily degrades via photolysis (breakdown from solar energy) and sedépndari
through microbial degradation. A study summarizing field dissipation data for fluridone
formulations found an average hdife of 20 days in pond water (ranging from 5 days to 60

days) and 3 months in pond hydrosoils (West et al., 1983). Théifealf open systems is
considerably less and varied by dilution rates. In the San Joaquin Delta, fluridone applied at 20
ppb was measured at 1 ppb one week later (EDCP 2012).

Due to the soil binding properties of fluridone, is not expected to migrate intargtwater.
CtdNAR2ySQa adGNRBy3 | FFAYAGE FT2NI 2NHIFIYAO YI 4SN.
first 2-3 inches of hydrosoil in lakes and streams (Muir et al. 1980).

In field trials, fluridone did not negatively affect water quality paedens such as pH, dissolved
oxygen, color, dissolved solids, hardness, nitrate nitrogen, total phosphates, and turbidity
(McCowen et al. 1979). Effects on water quality parameters for EFH such as clarity, dissolved
oxygen, and nutrient levels that may bapacted by dead and decaying plant matter are
expected to return to normal over a short period of time (ADEC 2016). Also, the treatment is
proposed during summer months when the stream flow would result in rapid return to normal
oxygen levels. ADEC doeg bhelieve that shortterm addition of fluridone will cause any
significant additional concern regarding the water quality in Chena Slough (ADEC 2016).

Summary of Effects

Discontinuing management of invasive plants (No Action) is expected to havielomg

adverse impacts on the water quality in Chena Slough and Totchaket Slough, slowing the flow
of water and increasing sedimentation. If no action is taken,-temgn adverse impacts to

other waterbodies in Alaska from natural and anthropogenic spreadkaly ito occur.

Mechanical treatments would have a shaerm adverse impact by increasing turbidity, but
short-term beneficial impact by removing Elodea and would continue to grow as adomg
negative impact. Herbicide treatments would have a shenn, local impact: the presence of

decaying plant matter could decrease dissolved oxygen during treatment. The intended
herbicide will be applied at low concentrations, and should not be detectable in the water
outside the treatment area, or post treatmerfeost treatment, water quality will improve
(beneficial, longerm impact) due to the lack of Elodea.
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4.4.3Soll
Alternative A- No Action

Continued high sedimentation rates, from excess vegetation including Elodea, and from
urbanization, should be expeate

Alternative B- Mechanical or Manual Removal

Manual removal would lead to disturbance of the sediment during treatment, a gbart
adverse impact. Shoterm sedimentation will be decreased due to the removal of Elodea
(beneficial impact), but becaasnechanical removal will not eradicate Elodea in the proposed
large areas, continued high sedimentation rates are expected in thet&ny

Alternative C- Herbicide Treatment (Proposed Action)

Fluridone binds to organic matter, and will not travel pastinch or two of lake or stream
sediments (Muir et al. 1980). Soil samples will confirm fluridone concentrations in sediment
profiles. The haffife for fluridone in lake hydrosoil can be up to one year (Muir et al. 1980).
Given that application rates wier 20 ppb will lead to concentration levels of 1 ppb in the water
immediately after treatment in flowing water, residual fluridone in sediments will likely be
below detectable levels (less than 1 ppb) in Chena Slough or Totchaket Slough after treatment
ends.

Fluridone has an estimated hdiffie in water when used in control of aquatic vegetation of 20
days (EPA 1986) and a hydrosoil Higdf of approximately 119 days (NCBI 2005). Once it
adheres to solil particles, fluridone is biologically inactive blm#&o continue to act as an
herbicide (WDNR 2012). As a result, fluridone remains bioavailable for only a limited time
(ADEC 2016).

Summary of Effects
The No Action alternative would increase sedimentation {@rgn (adverse impact) in Chena
Slough andotchaket Slough, but have minimal effect in Chena Lake. Mechanical removal
would have the shorterm adverse impact of disturbing the stream/lake bed in all three water
bodies, but would have the beneficial lotgrm impact of reducing sedimentation irh€na and
Totchaket Sloughs. However, because mechanical removal would not eradicate Elodea in the
proposed areas, sedimentation rates would remain high unless mechanical removal happened in
perpetuity. Herbicide treatment will lead to the presence of fliame in stream and lake
sediments in very low concentrations following treatment (sherm adverse impact). Due to
eradicating Elodea, herbicide treatment would have the beneficial-tenm impact of reducing
sedimentation in Chena and Totchaket Sloughs
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4.4.4Vegetation

4.4.4.1Native PlantSpecies
Alternative A- No Action

Leaving Elodea unmanaged would have a significant impact on the native vegetation
community of the three currently affected waterbodies, and has already threatened the native
plant communitieof downstream waters of the Yukon watershed. Native vegetation along the
sloughs is already suppressed by the growth of Elodea, and the biodiversity of the sloughs have
changed dramatically. Elodea density in Chena Slough and Totchaket Slough reachies 100%
some areas (Figures 5 ang

Alternative B¢ Mechanical or Manual Removal

Small patches of Elodea can be directly targeted by manual or manual removal. However, if
manual removal were to occur in Chena Slough, Chena Lake, and Totchaket Sloughijaradica
would not be possible due the timeliness of labor and lack of resources. Positiveesimort
impacts include the removal of some Elodea biomass for native vegetation recovery. Negative
short-term impacts include the removal of native vegetation siitée difficult to target one
species in an area abundant with both native and invasive aquatic vegetation. Negative long
term impact is the creation of Elodea fragments potentially establishing new infestations
downstream of Chena Slough or Totchaket §lou

38 | Interior Elodea Eradication EA



Legend N

National Hydrology
Dataset (USGS)

Application Zones:
[ Whole Slough Treatment

Elodea Cover (%)
0 50 90

Service Layer Creais: Soures: Esf, Delome. NAVTEQ, TomTom, intermap, increment P Comp., GEBCO,
GS, FAO. NPS NRCAN GeoBase, IGN. Kadaser NL, Ordnance Survey, Esfl Japan, MET, Esri China

Figure 7. Elodea density in Chena Slough. Zones 1-5 are proposed
treatment areas. Red color ramp represents percentage of Elodea
density in the 2014 field season.
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Alternative C- Herbicide Treatment (Proposed Action)

The desired outcome of the proposed project is the eradication of Elodea, but native
submersed aquatic plants also will be impacted. Madsen et al. (2002) evaluatedngeh

plant effects irthree lakes in southern Michigan that were treated with towsages of

fluridone (Sonar AS) to control Eurasian watermilfoil. Despite achieving >93% reduction in the
frequency of watermilfoil, native plant cover (composed mostlZefatophyllum demersum
Charaspp.,Heteranthera duhiPotamogetorspp., andvallisneria americarjavas maintained

at >70% in the year of treatment andygar post treatment. Floating leaf plants (such as

yellow pond lily) exhibiting chlorosis (due to lack of chlorophyll) ugwatiover within the year

of treatment or become reestablished within the following year (Kenaga 1992).

On the Kenai Peninsula and in Anchorage, lakes treated with fluridone have seen chlorosis of
yellow pond liliesNuphar polysepaland mortality of rthern water milfoil Myriophyllum
sibiricunj (J. Morton, pers. comm.). However, native plants primarily reproduce through seed,
and fluridone is not expected to affect the seedbank. Both yellow pond lilies and Northern
water milfoil are abundant specieand are anticipated to make a full lotgrm recovery.

In Chena Slough and Chena Lake, Elodea grows both alone in monotypic stands and in mixed
assemblages with other native aquatic species as the dominant species. At the low

concentrations proposed faf KS F LILJX A OF GA2Y oO0Xmp LILIWBOX Ff dzNR R;
Elodea. The aquatic plant community is expected to shift back to one comprised entirely of

native species.

Summary of Effects
Taking no action, Elodea would have a lkbeign adverse impct on native plant communities

in the affected area, and threaten other native plant communities in the region. Manual
removal of Elodea will have a shdéerm adverse impact on native vegetation, but a larger long
term beneficial impact. Herbicide treant would have a shofterm adverse impact on native
aquatic plants during treatment, but the communities are expected to shift completely to
native plants postreatment (longterm beneficial, due to the removal of Elodea). Impacts of
each alternative arsimilar for all three watebodies.

4.4.4.2Nonnative PlantSpecies
Alternative A- No Action

Making no attempt to remove Elodea from Interior waterbodies threatens the spread of this
invasive plant to downstream waters. Additionally, Chena Slough and Chenareaksed by
recreational boaters, and Elodea could be spread to-ommected waterbodies in the State via
recreational gear including boat trailers and floatplane rudders.
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Alternative B- Mechanical or Manual Removal

A longterm negative impact of maral or mechanical removal of Elodea is the creation of
fragments. Fragmentation occurs during any manual or mechanical removal, which raises the
risk to downstream waterbodies for a new infestation. Additionally, the labtansive nature

of manual removhprolongs the treatment time necessary, increasing the probability every year
that other waterbodies may be invaded. Patches of Elodea hageawn in the Chena Slough
after suction harvesting (Lane 2014).

Alternative C- Herbicide Treatment (Proposedciion)

Fluridone is currently being used successfully on the Kenai Peninsula and in the Anchorage area
to eradicate Elodea. After just two years of treatment, Kenai surveyed hundreds of points in all
three lakes and only found one Elodea plant. Withinta 8-year timeframe, treatment with

fluridone will eradicate Elodea from Interior waters. To date, Elodea has only been found in 18
waterbodies around the State with an estimated 270 lakes surveyed. With a quarantine
established to make it unlawful to $@r trade Elodea within the State of Alaska, and concerted
statewide eradication efforts between State, Federal and local collaborators, extensive

surveying in the interior, complete eradication is possible with the proposed project.

Summary of Effects

Discontinuing management of Elodea (No Action) would have a majorfdomgadverse by
spreading invasive species throughout the region and possibly the State. Mechanical removal
of Elodea would have a beneficial impact, with the adverse impact of ngetagments that

could threaten regional waterways. Herbicide treatment would have a beneficial impact, by
removing invasive species. Impacts are similar for all three water bodies, but potential regional
impacts are most important for whichever treatmeistchosen for Totchaket and Chena

Sloughs, due to their connectivity to the Yukon watershed.

4.4 5Wildlife
Alternative A¢ No Action

Wildlife is likely not to be significantly impacted if no action is taken to eradicate Elodea. Bird
food sources may be elimated in infested areas, but birds may move to a different location to
feed.

Alternative B¢ Mechanical or Manual Removal

If mechanical or manual removal occurs, sHerim displacement is likely with wildlife,
particularly birds. Mechanical removal Wikely allow for native vegetation to repopulate,
allowing native food sources of wildlife to be more available. However, if Elodea is not
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eradicated and allowed to become a monotypic stand after its mechanical or manual
suppression, then these benefiteffects will only be shosterm.

Alternative C¢ Herbicide Treatment (Proposed Action)
Acute effects on birds

Only two species of birds: bobwhite quailqlinus virginianysand mallard duckAnas
platyrhyncho¥have been used for acute fluridone toxycstudies. A single dose of 2,000,000
ppb of fluridone, administered by gavage (tube feeding directly into the stomach) to adult
quail, resulted in no mortality although control and treated birds appeared lethargic through
the sixth day, suggesting thhirds were responding to gavage, rather than the herbicide (Kehr
et al. 1978a). An LD50 (concentration that causes 50% mortality) of > 2,000,000 ppb was
reported. Also during an eigittay dietary toxicity study with quail, an LC50 > 5,000,000 ppb
was repoted by Zucker et al. (1982).

During another eightlay study, the diet fed to mallards included fluridone concentrations of
1,250,000 ppb, 2,500,000 ppb, and 5,000,000 ppb; Kehr et al. 1978b). No mortality or signs of
toxicity were reported in treated birsl However, the decline in body weight was likely due to
birds rejecting the available food. An LC50 of > 5,000,000 ppb was reported.

Chronic effects on birds
Similar to acute studies, only quail and mallards have been used in reproduction studies of

birds ENSR 2005) o6tinuous dietary exposure of adult male and female quail to 0, 100,000
ppb, 300,000 ppb, and 1,000,000 ppb ppm fluridone for one generation noted no

significant differences between control and treated birds for: percent eggs set/eggs lai
percent visible embryos/eggs set; percentveekold survivors/viable embryos; percent 2
weelk-old survivors/number hatched; and percent number hatched/number laid (Ringer et
al. 1981a). Also, there were no signs of toxicity. A NOEL of 1,000,000 pptpeesd.

Results for mallards from a replicate of the reproduction study for quail were the same
(Ringer et al. 1981a). Also with mallards, treatment had no effect on food consumption or
body weight, and no clinical or pathological effects were attrolto treatment. Feather

loss, ataxia, and limping were attributed to aggressive behavior and effects from caging. A
NOEL of 1,000,000 ppb was reported.

Displacement by treatment activities

Waterbirds (e.g., waterfowl, loons, grebes), shorebirds, androgpecies will undoubtedly be
present and could be displaced from the waterbodies due to proposed treatment activities (i.e.,
boats and personnel). Adults of these species will be able to fly to other waters that are in close
proximity, but young of the yar and molting adults that cannot fly will be limited in their ability

to leave the area. However, treatment activities will be of short duration throughout the
proposed treatment areas, causing shtetm, temporary displacement of adults and young of

the year. Therefore, treatment activities will have minimal adverse effects.
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Ingestion of treated water and food by birds

It is possiblethat waterbirds,shorebirdsraptors,andother speciesnayingesttreated water

or consume aquatic plants, fish, aquatnvertebrates, and sediments that have been exposed

to treated water. Durkin (2008) used a hazard quotient to characterize the risk of harm to birds
from ingesting treated water. Results indicated that at 150 ppb fluridone concentration, the
highest labéed application rate, the hazard quotients for acute and chronic ingestion were
below the level of concern by factors of 20,000 and 250, respectively. Also the hazard quotient
for consumption of whole fish from treated waters by birds was below the hagaotient

level of concern by a factor of 10. Additionally, fluridone was not highly bioaccumulated in
whole body catfish tissue (Hamelink et al. 1986), an®@8% of the fluridone was excreted by
adult rainbow trout during the first four days after exposuiMuir et al. 1982). Ingesting
aquaticinvertebratesfrom treated water mayintroducetraceamountsof herbicideso bird

digestive systems (Durkin 2008).

Mammals

Six genera of mammals: raR4dttus sp., mice Mus p), dogs Canis sp, cats Felis sp, and
rabbits Oryctolagussp) have been tested for acute fluridone toxicity studies.

In acute toxicity studies on male and female, adult rats subjected to oral, single dose gavage

with fluridone concentrations ranging from 500,000 ppb to 10,000,008 pportality was

30% of males at the highest concentration (Frick 1979a). At the other concentrations, no

mortality was reported, and results noted leg weakness (Mauer 1985; Frick 1979a and 1979b),
hypoactivity (inhibition of activity), diuresis (increagamduction of urine), ataxia (loss of

body movements; Frick 1979a and 1979b), dyspnea (labored breathing), and ptosis (drooping

eyelid; Frick 1979a) after 1 hour to 2 days pdssing. Over the-14 day observation periods,

surviving rats appeared normatfter 24 hours postlosing (Mauer 1985; Ansley and Levitt

MpymMT ! yatSe yR ! NIKdzNJ mpynT CNRAO|l wmdpTt pl | yR
10,000,000 ppb (Mauer 1985; Frick 1979a and 1979b).

Single dose gavage at 10,000,000 ppb body weight flneédmncentration was used with

male and female, adult mice and resulted in 30% and 20% mortality, respectively (Frick 1979a
and b). Leg weakness, hypoactivity, ataxia, dyspnea, and ptosis were noted after 48 hours, but
mice appeared normal by 72 hours ammained through the 14lay testing period. LD50 was

> 10,000,000 ppb.

A single dose capsule at 500,000 ppb body weight fluridone concentration given orally to male
and female adult dogs resulted in vomiting, but no mortality and no obvious signs oityoxi

(Frick 1979a and b). LD50 was > 500,000 ppb. The same method using a 250,000 ppb body
weight fluridone concentration with adult domestic cats resulted in similar responses as dogs
(Frick 1979a and b). LD50 was > 250,000 ppb.

A single dose subcutanes injection with fluridone concentrations ranging from 1,000,000
ppb to 5,000,000 ppb with adult male and female rats resulted in no mortality in both sexes
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and hypoactivity for 224 hours posinjection for females (Frick 1979a). No signs of toxicity
were noted in males. LD50 was > 2,0000,000 ppb. A similar study with adult female mice that
used the same method and dosages resulted in no mortality with toxicity signs of hypoactivity,
leg weakness, ptosis, and clonic convulsions (muscle spasm) betwidehair post dosing

(Frick 1979a and b). LD50 was > 5,000,000 ppb. Using the same method, but with both sexes
and fluridone concentrations of 2,000,000 ppb body weight, another study reported 10%
mortality for each sex with toxicity signs of signs of hypiedyg, leg weakness, and ptosis
between 224hour post dosing (Frick 1979a and b). LD50 was > 2,000,000 ppb.

Single dose fluridone concentrations ranging from 500,000 ppb to 5,000,000 ppb were

topically applied to the shaved or clipped backs of adultenaaid female rabbits (Ansley and

Arthur 1980; Ansley and Levitt 1981; and Frick 1979b). No mortalities were noted, and effects
ranged from no signs of toxicity or dermal irritation to mild erythema (reddening of the skin)

and mild edema (swelling) at thestated locations in 16% of both males and females. Rabbits

that exhibited these effects returned to normal after 6 days pdsNE | G YSy i @ [ 5pnQa
from > 500,000 ppb) to > 5,000,000 ppb.

A single dose of one ml liquid fluridone, ranging from 5% (@O0 ppb) to 97% (970,000,000

ppb) concentration, was dripped into one eye of male and female adult rabbits (Ansley and

| NI KdzNJ mpyn YR CNARAO] MPTPo0vd b2 Y2NIFfAGASAE
noted within one hour in all rabbits. Theitation cleared within 72 hours for 50% of the test

subjects. Conjunctival redness was noted after one hour in 75% of the rabbits, but cleared
between 14 days post treatment. Corneal dullness was reported for 100% of rabbits after one

hour with 67% exlmiting this sign through day 3. Slight to moderate iritis (inflammation of the

iris) was observed in 100% of the animals after 1 hour. After 4 days, 17% of males exhibited
pannus (extended tissue) of a portion of the corneal surface. No corneal lesioasoted,

and corneal and iris membranes appeared unaffected.

The effects of fluridone through inhalation were tested by using one hour, single exposures of

2,130 ppb and 2,450 ppb to the noses and mouths of adult male and female rats (Frick

1979b). No mdality and no signs of toxicity were observed duringtheRllk & G Sadd [ 5pnQ
were > 2,130 ppb and > 2,450 ppb, respectively. A four hour,-anleinhalation study with

adult male and female rats at a fluridone concentration of 4,120 ppb resulted in no
m2NIOFEtAGASE 6AGK G2EAOAGE aAdya 2F KeLRl OGADA
eye), and ataxia among females (Rohland and St. Clair 1981). All rats appeared normal on day

5 post treatment. LC50 was > 4,120 ppb.

Subchronic effects in mammals

Adult male and female rats were tested using dietary concentrations ranging from 0 ppb/day to
2,000,000 ppb/day for 890 days (Frick 1979a). No mortalities occurred, and no treatment
related effects on clinical chemistry parameters (analysis of boditysil were noted. Half of

the treated males exhibited decreased red blood cell counts and hemoglobin and hematocrit
levels. Half of all treated rats exhibited reduced food consumption at 536,000 ppb and
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decreases in body weight at concentrations betwee,800 ppb/day and 536,000 ppb/day.

All treated rats showed increased liver and kidney weights. Adult male and female mice were
fed dietary fluridone concentrations from 0 to 560,000 ppb/day for9dldays (Frick 1979a).
Concentrations of at least 330,0ppb/day caused morphologic liver alterations with 17% of

the treated mice dying likely due to hepatic centrilobular hypertrophy (enlargement of the
central part of liver). At 150,000 ppb/day a slight increase in leukocyte (white blood cell) count
was obseved in half of females. Also, an increase in liver weights for half of all mice at
concentrations from 1,000,000 ppb/day to 2,000,000 ppb/day were noted. The NOAEL (no
observedadverseeffect level) was 15,000 ppb body weight/day body weight/day.

Over 92days, oral capsules with fluridone concentrations ranging from 0 ppb/day to 200,000
ppb/day) were fed to adult male and female dogs (Frick 1979a). No mortality and no adverse
effects on body weight, urinalysis, or organ weights were noted. Red bloocbceits and
hemoglobin (blood protein that transports oxygen) and hematocrit (ratio of red blood cell
volume to total blood volume) levels were slightly lower, but within normal ranges. Slightly
elevated alkaline phosphatase (a phosphate removing enzyniehland urea nitroger(BUN;

a product of protein breakdown) levels were noted for the 200,000 ppb doses. The study
concluded that there was no clear dose related response. The NOBbgrovedeffect level)

was 200,000 ppb/day.

Subchronic dermal effectsf fluridone were tested for 21 days on the clipped, weeMyaded
skins of adult rabbits (Probst et al. 1981). At doses of 192,000 ppb/day, 90% of the tested
rabbits exhibited transient, slight erythema (reddening of the skin) and desquamation
(peeling) Thirty per cent of the tested rabbits showed moderate, vdelfined erythema, mild
desquamation, slight swelling, and mild skin cracks at doses of 384,000 ppb/day. At 786,000
ppb/day, 80% of the rabbits tested exhibited moderate to severe erythema \kithcsacks,

but only slight swelling. There were no changes in body weights or food consumption.

For subchronic teratology (study of abnormalities present from birth) testing, pregnant rats

were given daily gavage doses from 0 to 1,000,000 ppb/day fiueidiiring days 6 to 15 of
3SadFradA2y ol {9t! HnnAnnOd® az2iKSNB aK2gSR RSONBI
300,000 ppb/day. The NOAEL was 100,000 ppb body weight/day. Fetuses exhibited decreased
weight, delayed ossification (bone formation) at 1,0 ppb body weight/day. The NOAEL

was 300,000 ppb body weight/day.

In another study, gavage doses ranging from 0 to 750,000 ppb/day of fluridone were tested
with pregnant rabbits during days 6 to 18 of gestation (Probst and Adams 1980). No mortality
forY20KSNB |yR y2 SFFSOGa 2y o02Reé gSAIKIaA 2N T2
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125,000 ppb/day dose from day¥8. Two percentf treated rabbits died post treatment on

day 23 from the 300,000 ppb/day test, and 4% died on the same day fronDthe0d0 ppb/day
test. At 300,000 ppb/day, mothers exhibited a 29% incidence of abortions above control
mothers and slight decreases in body weight and food consumption during ee%/svéh full
recovery noted during days18. The number of fetal resorptig/litter increased 2.5 times at

this treatment concentration. At 750,000 ppb/day, mothers exhibited a 55% incidence of
abortion above control mothers and a decrease in body weights during dagsaéth partial
recovery post treatment on day 27. There walso decreases in food consumption during the
treatment and post treatment periods. The NOAEL for maternal toxicity was 125,000 ppb/day.

In the same study, analyses of the fetuses from the tested mothers identified no fetal mortality
and no effects ondtal body weight at any dosages. At 750,000 ppb/day dosage, fetuses were
noted to have exencephally (malformation of the central nervous system), omphalocele
(abdominal wall defects), rudimentary ears, and rudimentary forelimbs without digits. Increased
incidences of thickened ribs and variations of the sternum were also noted.

No internal organ abnormalities were observed. The NOAEL for fetal developmental toxicity
was 125,000 ppb/day.

Chronic effects in mammals

A three generation reproduction study testeats using dietary intakes of fluridone levels
ranging from 0 to 131,400 ppb/day (Probst et al. 1980). The first generation was exposed to
these fluridone concentrations for two months during the growth and-pnating phase. The
resulting two generatios were fed diets with the same concentrations for approximately 125
days each through the growth, maturation, mating, gestation, and lactation periods. No
mortalities, no adverse effects on maternal body weights, and no treatment related signs of
toxicity2 OOdzZNNBR Ay Fff 3ISYSNIGA2Yyad ¢KS bh! 9[ Qa
were > 112,000 ppb/day. Body weights of third generation offspring were decreased on
lactation day 21 (overall day 118) at the 112,000 ppb/day level. The NOAEL fongffspri
toxicity was 36,000 ppb/day. No evidence of embryo mortality, altered fetal growth, or
developmental alteration was noted. The NOAELfdtal developmentatoxicity was >

112,000 ppb/day.

In a dietary study, adult rats, tested at fluridone intake lswv@anging from 0 to 104,580

ppb/day for 1 year, exhibited no mortality or clinical signs of toxicity (Probst 1980a). In another
dietary study, adult rats, tested at fluridone intake concentrations ranging from 0 to 97,080
ppb/day for 2 years, did not extit an increase in tumor incidence (Probst 1980b). At-mid
doses ranging from 25,060 ppb/day and 30,510 ppb/day, rats showed decreases in body
weights and eosinophil (white blood cells that combat parasites and allergies) counts and
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increases in liver ankidney weights. At high doses ranging from 80,680 and 97,080 ppb/day,
mortality increased 87% in males and 37% in females. Body weights decrea86%58 males
and 8189% in females. Other clinical signs of toxicity from high doses were chromorhinorrhea
(colored secretion from the nose), decreased food consumption, increased incidences of
atrophied testes, skin nodules and cysts, opaque, cloudy, red, pale, or ulcerated eyes, and
altered kidney, liver, and red and white blood cell functions. The NOAEL,6&3ppb/day.

A dietary study over two years using adult mice that were tested with fluridone concentrations
ranging from 0 to 50,000 ppb/day reported no treatment related effects on mortality, body
weight, hematology, organ weights, eyes, muscle, opiration (Probst 1981a). The NOAEL for
systemic toxicity was 15,000 ppb/day.

Over one year, adult dogs were used in a dietary study of fluridone concentrations that ranged
from 0 to 400,000 ppb/day (Probst 1981b). No mortality was reported, but a sligigthivioss

was noted for males at 150,000 ppb/day concentrations, and liver weights increased at 400,000
ppb/day concentrations for females. The NOEL was 75,000 ppb/day, and the NOAEL was 150,000
ppb/day.

Summary ofeffects
A no action alternative wihave several impacts on wildlife including the displacement of

native food sources, and altering of habitat. Mechanical or manual removal will also
temporarily displace native resident wildlife. Fluridone use at the proposed concentrations is
not expectedo have chronic or acute impacts anldlife.

The maximumnoiti 2 EA O R2&S8 T2 NJ KdzY | y-ébsekvadeffodift @B f- 41 SR T
(NOEL) seen in laboratory animals exposed to herbicide. Fluridone has no toxic effects at the
doses expected to be encotered in the environment in mammals, fish and birds. Fluridone

has been tested for acute and chronic toxicity, as well as reproductive effects on mammals
(rats, mice, guinea pigs, rabbits, dogs), birds (bobwhite quail, mallard duck), insects (honey
bees,amphipods, daphnids, midges, chironomids), earthworms, fish (fathead minnows
Pimephales promelashannel catfishctaluris punctatusmosquitofishGambusia affinis

rainbow troutOncorhynchus mykisand other aquatic animals (Hamelink et al. 1986

Kamariaos et al. 1989; Muir et al. 1982; McCowen et al. 1979). Dermal exposure (skin contact)
of test animals to fluridone has shown minimal to no toxicity in mammals from acute,
concentrated contact. Chronic dermal exposure in mammals showed no signs ofytaridit

only slight skin irritation. Mammals given varying fluridone doses up to 1,400 ppm per day
excreted fluridone metabolites within 72 hours after exposure (McCowen et al. 1979). A dietary
NOEL for
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fluridone was established for birds that feed on aqoatlants and insects. The risk to birds
from fluridone via diet was considered not harmful in doses exposed to in the environment
(Muir et al. 1982). The acute median lethal concentration of fluridone was 4,300 ppb for
invertebrates, and 10,400 ppb fosh. Fish in treated ponds showed no fluridone metabolites
after treatment (Kamarianos et al. 1989).

Chronic studies in a A@eek period showed no effects on daphnids, midge larvae, fathead
minnows, or channel catfish and rapid rates of metabolic excrtituir et al. 1982). Insects

that fed on bottom sediments had higher rates of fluridone intake and persistence than other
insects (Muir et al. 1982). Based on low bioaccumulation rates in fish in high levels of fluridone
necessary to produce toxic respoisse mammals and birds, it is not expected that-gsting
animals would be affected by fluridone at label registered application rates.

Honeybees and earthworms were not particularly sensitive to fluridone, even when directly

dusted or placed in treatksoil (Kamarianos et al. 1989). Irrigation of crops using water treated
GAGK FfdzZNAR2YS fSR G2 2yfeé GNBaARdzSEé FY2dzyia
fortified with 0.1 ppm (West and Day 1988). Fluridone tolerance levels for commoditigs ra

from 0.05 ppm to 0.1 ppm. Livestock consumption of fluridtreated water resulted in levels of
fluridone in lean meat and milk not found in environmental conditions when label rates were
followed. Fluridone manufacturer recommendations indicate liwek can consume fluridone

treated water. The tolerance level for drinking milk is the same as for water: 150 ppb (West and
Day 1988).

4.4.6 Fish and Aquatic Macroinvertebrates
Essential Fish Habitat in Treatment Areas

Of the three waterbodies for the ppmsed action, Essential Fish Habitat (EFH) has only been
ARSYUAFTFASR AYy [ KSyl {f2dAK F2N 2dz@0SyAtS [/ KAy2
Anadromous Waters Catalog nhominations #8% and #97038; attached). Nomination #96

026 documents juvete Chinook salmon presence during J8eptember 1981, and

nomination #97038 documents presence during June and July 1996. More recent

documentation of juvenile Chinook salmon presence in Chena Slough does not exist. The most
upstream presence of juvenilehinook salmon was at Nordale Road from nomination G2,
approximately halfway between the upper most extent of the proposed treatment area and the
mouth of Chena Slough.

Alternative A¢ No Action

The value of vegetation in maintaining diverse aquatiosystems has been well documented,
and the influence of Elodea as an invasive aquatic plant species will and most likely has already
have altered fish habitat since no action has occurred. Elodea, has the potential to degrade fish
habitat by displacingative vegetation, changing nutrient and dissolved oxygen levels, and
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changing stream flow characteristics and sedimentation rates, (ADEC 2016; ADNR 2016; Carey
et al. 2016; FESC 2016; Luizza et al. 2016; Pokorny et al. 1984; and Buscemi 1958). nin additio
to affecting water quality and reducing the density of native aquatic vegetation, Elodea can

alter aquatic communities if continually left unmanaged. An intermediate level of native
vegetation (20; 40% cover) should be maintained for fisheries and éidhowever, figures 5

and 7 demonstrates that no action has resulted in nearly 100% cover of Elodea in the Chena
Slough and parts of the Totchaket Slough, thus not maintaining diverse aquatic ecosystems.
While fluridone will also affect native plants, gegive impacts are expected to be minor and
short-term with an overall expectation that the project will restore native plant communities

and benefit fish habitat (ADEC 2016).

Alternative B¢ Mechanical or Manual Removal

Mechanical or manual removal ofd@kea will temporarily alter fish habitat positively by
reducing vegetation, and thus altering water quality to benefit fish and macroinvertebrates.
However, unless mechanical or manual removal is completed in perpetuity, these alterations
will only be longerm since mechanical or manual removal will not eradicate Elodea.

Alternative C¢ Herbicide Treatment (Proposed Action)

Toxicity in fish

Hght species of freshwater fish: rainbow trofcorhynchus mykisdbluegill sunfishLlepomis
macrochiru$, chamel catfish [ctalurus punctatul fathead minnow Pimephales promelas
walleye Gander vitreus smallmouth bassMicropterus dolomie) largemouth basgM.
salmoide$, and Chinook salmo®( tswaytschahave been used for acute fluridonexicity
studies.

Acute toxicity studies for adult rainbow trout resulted in a most dilute LC50 value (lethal
concentration required to kill 50% of the sample over 96 hours) of 4,200 ppb (USDA and CDBW
2012;Durkin 2008, ENSR 2005, anamelink et al. 1986). Mo Obegrved Effect
ConcentrationfNOEC) was not reported in this study.

Similar testing for adult bluegill sunfish resulted in a minimum LC50 value of 7,170 ppb with fish
becoming hypoactive for 24 hours at concentration2 350 ppb, 3,650 ppb, and%00 pph

but returning to normal for the remainder of the 9&ur study. The NOEC was 5,000 ppb.
(Durkin 2008 andProbst and Negilski 1981c). USDA and CDBW (ZDWrkjn (2008) and

Hamelink et al. (1986) noted an LC50 value of 12,000 ppb for the same spéaigg.(2004)
reported a NOEC of 2,000 ppb for this species.

An acute toxicity test for newly hatched channel catfish resulted in a most dilute LC50 of 8,200
ppb (USDA and CDBW 20D2irkin 2008, ENSR 2005, amamelink et al. 1986)No NOEC was
reported.

A two generation test with fathead minnows resulted in a minimum LC50 of 22,00@uypkir
2008 andHamelink et al. 1986)No NOEC was reported in this study.
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Acute toxicity was also tested for early life stage walleye, smallmouth and largemasgiwiiid

ages of fish ranging from¥4 days poshatch (USDA and CDBW 20DRykin 2008; andPaul et al.
1994). Over 96 hours the most dilute LC50 and NOEC for walleye were 1,800 ppb and 1,200 ppb;
for smallmouth bass were 7,600 ppb and 6,200 ppb; andafgemouth bass were 13,000 ppb

and 12,000 ppb.

Habig (2004) reported an acute LC50 value of 5,670 ppb and a NOEC value of 725 ppb for Chinook
salmon smolts.

Also, in the Hamelink et al. (1986) study, differences in water hardness, temperature, doadi pH
no effect on the acute toxicity of fluridone to fish.

The range of toxicity values for fluridone from these studies was a minimum of 725 ppb for
Chinook salmon smolts (Habig 2004) and a maximum of 22,000 ppb for fathead mimhakis (

2008 andHamelnk et al. 1986), indicating that Chinook salmon was the most sensitive to

fluridone. Chinook salmon, rainbow trout, Arctic grayling (Thymallus arcticus), and Arctic char
(Salvelinus alpinus) are salmonids and are the four species regularly stocked anL@ker{ADFG
2016). Also, a common fish species in Chena and Totchaket sloughs is Arctic grayling. Because the
only two salmonids tested, rainbow trout and Chinook salmon are the same species as two of the
stocked species, the effects of fluridone on $kestocked fish is expected to be similar to those on
the tested fish. Similarly, Arctic grayling and Arctic char are closely related, taxonomically, to,
rainbow trout and Chinook salmon and would be expected to respond similarly to fluridone
exposure. Merefore, because the acute LC50 for rainbow trout is 60.0 times and for Chinook
salmon is 10.4 times higher than the maximum concentration (70 ppb) proposed for these
waterbodies, it is highly unlikely that treatment levels will be acutely toxic to attyedfour

species. Another common species in Totchaket Slough is northern pike (Esox lucius). Although
this species has not been tested for fluridone effects, and it is not closely related, taxonomically, to
tested species, no adverse effects to this@pe are expected at the proposed treatment level.

Chronic effects on fish

Chronic toxicity of fluridone has been tested on three freshwater fish species: common carp
(Cyprinus carpio), channel catfish, and fathead minnows. Common carp were subjected to a

initial fluridone concentration of 42 ppb that decreased rapidly to a value below its detection limit
after the 60" day (USDA and CDBW 20D2ykin 2008, andamarianos et al. 1989). Throughout

this period and continuing through the end of the studyday 84, observations of fish reported

no mortality or clinical signs of adverse effects. Additionally, general body condition, swimming
movements and behavior of the fish were normal. Gross pathological features of the skin, gills and
fins were not evidet, and hyperplasia, redness, hemorrhage or anemia were not observed in gill
tissue. No NOEC was reported.

Channel catfish were continuously exposed to fluridone for 60 days at concentrations of 120 ppb,
250 ppb, 500 ppb, 1,000 ppb, and 2,000 ppb (USRIAGDBW 201Durkin 2008, antHamelink

et al. 1986). These fish showed no significant adverse growth or survival effects at or below a
concentration of 500 ppb. However, a significant reduction in growth was observed at 1,000 and
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2,000 ppb throughout th 60-daystudy. TheNOEC for this species in this study was 500 ppb.

In a complementary study to catfish, fathead minnows were continuously exposed to fluridone
through three generations of 35 days/generation at the same concentrations as the catfl3A (US
and CDBW 2012Rurkin 2008, ENSR 2005, dta@melink et al. 1986). d\negative effects in fish

GSNBE y2GSR 0G0 02y OSy (NI GA 2y a-generation fry declinedn  LILIO >

within 30 days after hatching at concentrations of 960 ppb and 1,900 ppb. Also, no adverse
effects on growth were observed at any contation. TheNOEC for this species in this study was
480 ppb.

Although these tested species do not occur in Alaska and are not taxonomically closely related to
local species, testing results indicated that chronic effects on fish in the proposed treladnesrs

are not expected. Further, because the lowest concentration (480 ppb) that caused adverse
effects in tested species was 6.8 times higher than the 70 ppb proposed for treatment, it is highly
unlikely that treatment levels will be chronically toxicany of the local species.

Accumulation in fish tissue
Whole body samples of catfish tissue after a 60 day exposure to fluridone concentrations from
120 ppb to 2,000 ppb indicated that it was not highly accumulated (Hamelink et al. 1986). Also,
at 50 pb concentration over 2, 4, 8, 24, 48, 96, and 120 hour exposure3)®0of fluridone
was excreted by juvenile rainbow trout within four days (Muir et al. 1982). The remainder was
eliminated more slowly, and liver, intestine, and pyloric caeca exhilhitgider levels than
muscle. Also, no residues of fluridone residues > 10 ppb were detected in Chinook salmon
smolts (USDA and CEBW 20IR)e study concluded that these fish were not concentrating
fluridone in their tissues. Additionally, West et al. (3p8&sted 175 samples from fish of
several species exposed to fluridone between one day and 12 months and concluded that
residues of fluridone did not accumulate in fish tissicCowen et al. (1979) also noted that
fluridone did not accumulate in fisiTherefore, consumption of fish exposed to fluridone
would likely pose a small risk to consumers.

ADEC is satisfied that use of fluridone in this project is not likely to result in unreasonable
adverse impacts to fish, or other animal populations, vatieh, or other nontarget organisms
(ADEC 2016). As a result, no negative impacts to fish or their habitat are expected from the
proposed pesticide use.

Toxicity in aquatic macroinvertebrates

Several taxa of freshwater macroinvertebrates: scuds (amplsipAthphipoda), water fleas
(cladocerans; Cladocera), midges (chironomids; Diptera), and copepods (Copepoda; Crustacea)
have been used for acute and chronic fluridone toxicity studies.

Acute toxicity LC50 values for scu@amarus pseudolimnaeusanged fom 2,100 ppb to >
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32,000 ppb across four tests, each off@ur duration (USDA and CDBW 2012; Durkin 2008

and Hamelink et al. 1986). In another test, the LC50 after 96 hours for amphipods was 2,100

ppb (Habig 2004). LC50 values for four genera of copeodged fron8,000 ppb to 13,000

ppb across seven tests of 48 hours per test per genus (USDA and CDBW 2012; Durkin 2008 and
Naqvi and Hawkins 1989). A-B6ur test with water fleas resulted in an LC50 of 7,200 ppb, and

a sevenday test resulted in an LC5D 6,900 ppb (Riley and Finlayson 2004). The sdagn

NOEC for water fleas was 2,430 ppb (CDFG 2004). Neither hardness nor salinity appeared to
have an effect on the acute toxicity of fluridone to these taxa (Hamelink £9@6).

For acute toxicity,He fluridone concentrations that caused death in 50% of the samples (LC50)

in scuds ranged from 30 to 457 times the proposed fluridone concentration of 70 ppb. For

similar testing with scuds, the LC50 was noted at 30 times the proposed concentratiolyand f
O2LISLI2Rax GKS [/ pnQa 200dzZNNBR Fd mmn G2 wmyc 0
GKS [/ pnQ&d F2NJ gl GSNI FtSIa 200dzNNBR Fid op 2
the proposed treatment is not expected to be acutely toxic to aguatacroinvertebrate

populations.

A 60 day continuously exposed toxicity study with sc@lpceudolimnaegsesulted in

significantly lower survival and mean length than controls at a concentration of 1,200 ppb of
fluridone, but no significant effectsnahese two characteristics were observed during the 30

RFe& GNRFfAa G GKAA O2yOSYUGNY GA2Y O5dzNJAY HAany
600 ppb survival and growth were not significantly less than controls for both 30 and 60 day

trials. Halig (2004) noted a NOEC for growth of 600 ppb over 60 days.

During 2tday continuously exposed trials with water fle®aphnia magng adult survival

ranged from 95% at 60 ppb and 100 ppb to 0% at 3,400 ppb (Durkin 2008; ENSR 2005 and
Hamelink et. al 1986 Also, during 2tlay testing, the average number of offspring produced

was significantly less than controls at concentrations greater than 400 ppb. Habig (2004)

determined the 21day NOEC for water fleas was 200 ppb. Midge lar@aeggnomus

plumosu$ cantinuously exposed to fluridone at 1,200 ppb during 15, 20, 25, and 30 day trials

resulted in cumulative adult emergence percentages that were significantly lower than
O2yUNRft&a O05dzNJAY HannyT | FYStAYy]l SO lefiods, Mmpyc O @
there were no significant differences with controls. Habig (2004) noted a NOEC of 600 ppb for a
30-day adult emergence test.

For chronic toxicity, the most dilute fluridone concentrations that caused lower survival and
smaller mean length in scu@&s 8.6 times the proposed concentration of 70 ppb. Although
mortality of water fleas occurred at a concentration less than (0.86 times) the proposed
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concentration of 70 ppb, the mortality factor was only 5% and not significantly different than
the mortalty in the control sample. For midges the lowest concentration that adversely
affected adult emergence was 8.6 times the maximum proposed fluridone level. Therefore, no
expected negative impact on aquatic macroinvertebrate populations is expected.

Additionally, Arnold (1979) concluded that treatment at 1,000 ppb decreased benthic
macroinvertebrate populations, but at 300 ppb, there was little impact. Sanders et al. (1979)
also noted no substantial effects on benthic organisms when treatments ranged fr&i@ 20
ppb. Haag and Buckingham (1991) used fluridone at concentrations 04,800 ppb to test
Hydrellialarvae, a fly (Ephydridae), with a tweeek larval stage and noted significant mortality.
However, this effect may have also been caused by lossdtasitieaflets of the targeted plant
died.

Because of their high dispersal ability, high reproductive potential, and short life cycles with
high generation turnover rates, aquatic macroinvertebrates are capable of rapid recovery from
disturbance (Matthaeet al. 1996; Boulton et al. 1992; Anderson and Wallace 1984). Also,
recolonizationof flyingaquaticinvertebrates(e.g.,mayfliesand caddisflies)in the treated
waterbodies would occur via aerial dispersal of adults from surrouratias.

Concentratbns of fluridone in water at averages of 900 ppb and 11,200 ppb and in sediment at
averages of 37,000 ppb and 382,000 ppb resulted in approximately 10% mortality to midge
larvae (Muir et al. 1982). The reasons for mortality were not clear, but it couldanot

attributed to the presence of the herbicide. Also, 80% of the fluridone was excreted by midge
larvae within four hours, indicating a very low accumulation level. Also, after fluridone
dissipates, it does not irreversibly accumulate in biological ts$USDA and CDBW 2012).

Summary EFH
The application of fluridone in Chena Slough to eradicate Elodea will not have adverse effects

on EFH but will temporarily affect EFH parameters, such as, water clarity, dissolved oxygen, and
nutrients, due to the decommosition of dead and dying plant material. By eliminating Elodea,
native plants will be able to reestablish themselves atpledea densities and distributions,

and coupled with more efficient stream flow and less sedimentation, the treatment will result

in longterm improved EFH for juvenile Chinook salmon. Also, eradication of Elode&liema
Slough and other waterbodies is a priority for environmental agencies across the state (ADEC
2016) and will assist in maintaining EFH throughout Alaska.

4.4.7 hreatened and Endangered Species
Since there are no threatened or endangered species in the proposed project area, no
consequences to these species exists.
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4.5 ResourcdJses

4.5.1Human and Healtlsafety
Alternative A- No Action

If Elodea is left unmanaged, it cpotentially cause human health and safety risks to those
operating boats, floatplanes, or other motorized vehicles in infested areas. In 2015, the State

of Alaska DEC issued an emergency exception to treat Elodea and excess aquatic vegetation in
Lake HooRdzS G2 Ff2FGLXIyS LAf20Qa al ¥FSde o6SAy3
Hood, several occurrences of planes taxiing through aquatic vegetation and losing control
became a hazards during busy airport operations. Given the abundance of Eldcleenia

Slough and Totchaket Slough, similar occurrences of human health and safety may occur with
floatplane or motorized vehicles in the proposed waterbodies.

Alternative B- Mechanical or Manual Removal

The primary risks of mechanical or manual remova&tlodea in the Chena Slough, Chena Lake
and Totchaket Slough are to divers operating the suction harvester. Minimal to no risk to the
general public is expected for mechanical or manual removal of Elodea.

Alternative C- Herbicide Treatment (Proposed £on)

Human health and safety risks of a fluridone treatment is only applicable to those performing
the treatment; negligible to no harm is expected for the general public. All fluridone
applicators will be DEC certified, and wear the proper protective,gequired by the label.

The dietary NOEL (i.e., the highest dose ingested at which no adverse effects were observed in
laboratory test animals) is approximately 8 mg of fluridone per kg of body weight per day
(8mg/kg/day). A 7&g (150 Ib) adult wouldeed to drink more than 1,000 gallons of water
containing the maximum legal allowable concentration of fluridone in potable water, (150 ppb)
for to receive an equivalent dose. A-R@ (40 Ib) child would need to drink approximately 285
gallons of fluridondreated water in a day to receive a NG&tjuivalent dose. Therefore, the

risk to humans and all mammals is negligible even if fluridoeated water was ingested

directly during or after treatment. Because fluridone degrades over time in the environment,
chronic exposure for humans would not likely occur when the proposed action is completed
(West et al. 1983, USEPA 1986). Additionally, human contact with fluridone can occur through
swimming in treated waters, drinking treated waters, consuming fish fireated waters, or by
consuming meat, poultry, eggs, or milk from livestock that were provided water from treated
waters. There are no USEPA restrictions on the use of fluritteaged water for swimming,

fishing or consumption by livestock or pets whesed according to label directions (USEPA
1986).
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Fluridone has been in use in the US as an aquatic herbicide since 1986. There are no
documented instances of human health impacts from application of fluridone according to label
instructions. Fluridone isat considered to be a carcinogen or mutagen and is not associated
with reproductive or developmental effects in test animals (WADOH, 2000).

Summary of Effects
Discontinued management of Elodea (No Action Alternative) would have minor short er long

term risks on human safety, depending on the circumstance. Mechanical removal presents risks
to divers and field staff. Likewise, some health and safety risks are presented to herbicide
operators, but the risk to public health from this herbicide at proposedtireent levels is

negligible.

4.5.2Recreation
Alternative A- No Action
The Chena and Totchaket Sloughs are currently overly abundant with vegetation; Elodea
covering up 100% (Figures 5 and 7). Over abundant Elodea impedes navigation and slows water
velocity. Alditionally, the impacts of Elodea on fish habitat will decrease use of these waters for
sport fishing as well as subsistence use. Not removing Elodea from Chena Lake would have an
adverse impact on recreation, as navigability for fmatorized boats andwimming will be
impacted by dense vegetation in the littoral zone.

Alternative B- Mechanical or Manual Removal

During mechanical or manual removal, use of boat launches and presence of work crews in
waterbodies restricts the use and navigability, pardely in Chena and Totchaket sloughs.
Recreation in Chena Lake would be temporarily impacted during the application. Due to the
length of time necessary for manual treatment, this is a greater burden to access than some
other potential treatments.

Alternative C- Herbicide Treatment (Proposed Action)

While the Chena and Totchaket sloughs are being treated, navigation of multiple boats would
be limited because of the narrowness of the sloughs. Access to the boat launch in Chena Lake
the days of treatment myabe limited. Swimming in Chena Lake would be discouraged during
days of treatment for public safety concerns around boats, not because of the risk to fluridone
exposure. Fishing, swimming and boating are otherwise not restricted during application of
fluridone to Chena Slough, Chena Lake and Totchaket Slough.
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Summary of Effects

Recreation at Chena Lake would be unaffected by taking no action, and haveeshort
adverse impacts from manual removal or fluridone treatment. Recreation at Chena Slough
would be adversely impacted by taking no action to remove Elodea in theteng and with
short-term impacts adverse impacts from manual removal or fluridone treatment, but
beneficial longterm impacts. Totchaket Slough is generally not used recreationally.

4 5.3LandUse
Alternative A- No Action

If left unmanaged, it is likely that the Chena and Totchaket Sloughs will progressively fill in with
sediment, due to the increase in sedimentation rates from vegetation and natural succession of
shallow waterbodies. Theeduction of the slough would negatively impact land use by
eliminating water recreation, by reducing or eliminating the use of the slough for irrigation,
and/or reducing the watefront aesthetics for land owners. The reduction of the slough could
positively impact residents by increasing land use.

Alternative B¢ Mechanical or Manual Removal

Mechanical or manual removal may have limited skertn effects on land use, including the
disposal of harvested vegetation. Lane (2013) and other FSWCD stathstiatemoval of

material due to the excess weight of wet vegetation was difficult. Depositing or composting the
vegetation for the mechanical or manual removal of Chena Slough, Chena Lake, and Totchaket
Slough would impact the location of disposal.

Alternative C- Herbicide Treatment (Proposed Action)

Fluridone is a systemic herbicide that can negatively impact susceptible plants, including those
irrigated or watered by proposed treated waterbodies. Where the use of Sonar treated water
is desired for ingating crops prior to the precautionary time frames on the label, the use of a
FasTEST (fluridone concentration water samples) to measure the concentration is required in
treated water before use. Where a FasTEST has determined that concentrationssateale

10 ppb, there are no irrigation precautions for irrigating established tree crops, established row
crops or turf. It is not expected that fluridone at the proposed concentrations will effect

riparian vegetation in the application areas. Howevena&dreated water is not to be used if
water concentrations are greater than 5 ppb for tobaccos, tomatoes, peppers or other plants in
the Solanaceae family and newly seeded crops or newly seeded grasses.

There are no risks to human health from consumifeqnfs treated with fluridone. One study in
California on edible aquatic vegetation harvested directly from lakes treated for 10 years with
fluridone found no observable levels (>1ppb) of fluridone in 17 out 20 samples, and less than 4
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ppb of fluridone in he 3 plants where fluridone was detected (Monheit et al. 2008).

FasTESTs will be completed throughout the proposed project for all treated waterbodies, and
include some drinking water wells per DEC Pesticide Use Permit stipulations. A list of all
FasTES®Esults with locations will be maintained on the FSWCD Elodea website. Chena Slough
property owners will be notified of any irrigation or water use restrictions by mail, and will also
be posted on the FSWCD Elodea website. Restrictions according torfeitadeels would also

be posted on the FSWCD project website and on project notice signs in public access areas
around the proposed treated waterbodies.

Summary of Effects:
The no action alternative would have no impact on land use in Chena Slough, @kera L

Totchaket Slough. Mechanical and manual removal may have minimal impacts on land use
around proposed treatment sites due to disposal of harvested vegetation. Herbicide treatment
would have shorterm adverse impacts on usage of water for irrigatiahjch is likely to be of
particular importance for land use near Chena Slough.

4.5.4Economics
Alternative A- No Action

A study in New Hampshire found a-23% decline in property values associated with an
infestation of variable milfoil, which also reprodsceegetatively, can clog water bodies, crowd
out native aquatic plant species, and reduce recreational activities like boating and swimming
(Halstead et al. 2003). In a Wisconsin study of 170 lakes infested with Eurasian watermilfoil,
property values wereeduced by an average of 13% (Horsch and Lewis 2009). A similar study in
Washington also with Eurasian watermilfoil showed a 19% decline in property values (Olden
and Tamayo, 2014). If no action occurs in Chena Slough, Chena Lake or Totchaket Slough,
property values could be severaimpacted.

Ecosystem services in Alaska provide natural resources that sustain economies, human health,

Odzt GdzN¥ f @ fdzSazx FyR ljdzrfAde 2F ftAFSd | yI {dzN
ecosystem services such asinable harvest of resident fish for consumption, or corridors to
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guantitative economic value; however, Alaska has yet to determine the value of these services
totKS adGF1SK2ft RSNE YR dzaSNE®P® ¢KSNBEFT2NBZ ljdz yiaA
and for the proposed project area is not yet known for Elodea.

Alternative B- Mechanical or Manual Removal
Mechanical or manual removal of Elodea in the Interioutggoositively impact local
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economies by creating a need for a specific market; divers, dredges, boats, laborers, etc.
However, because mechanical or manual removal of Elodea will not reach the proposed project
goal of eradication, the need for such workwd be needed in perpetuity.

Alternative C- Herbicide Treatment (Proposed Action)

Initial cost of treating the proposed project waterbodies with fluridone is relatively high, even

Fd t26 O2yOSYUNIGA2yad | 2 5 S @S N&souliceglisyiat A FTASR A
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profitable freshwater resources at the present state. If Elodea is given an opportunity to

spread to other waterbodies, costs of management mitist certainly increase and valuable,

profitable resources will be lost indefinitely. Economic impacts to Alaska due to Elodea are
preventablewith rapidmanagemengctionin ChenaSloughChenad_akeand Totchaket

Slough.

Summary of Effects

The costs otontrolling invasive and nuisance aquatic vegetation which include mechanical
harvesting, underwater cultivation, diver haspailling, water level manipulation, biological
control, and aquatic herbicide application, exceeds many millions of dollars anmugdly U.S.
(Eiswerth et al. 2000). In 2011 alone, Alaska spent over two million dollars on terrestrial
invasive plants and almost $100,000 on freshwater invasive plants. However, since the
management of Elodea has started around the State, this valsgteatly increased; for
example, the Anchorage project to treat the three smallest infestations cost ~$100,000 in just
the product. If no action is taken to manage Elodea, the threat of property values being
reduced could be significant. If mechanicahmnual removal is completed to manage Elodea,
expenses will be spent in perpetuity. If fluridone is utilized to eradicate Elodea, a relatively high
initial cost of product would be spent, but countless amount of natural resources could be
prevented from geater economic loss.

4 5.5Viewshed/Aesthetics
Alternative A- No Action

There are longerm negative impacts on the viewshed of waterbodies due to presence of
Elodea, which leads to waterbodies choked with a monoculture of vegetation. Lateral top
growth of exess vegetation decreases the flow of water, and harbors increased gobwth
filamentousalgae.

Alternative B- Mechanical or Manual Removal
Mechanical removal should have a letegm beneficial impact on the viewshed by clearing
vegetation from the watdvodies, though the presence of work crews during the lengthy
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removal period could have a negative impact. Additionally, the lack of complete eradication of
Elodea from this treatment means the viewshed would only slightly improve, and without
continuous maagement, return of Elodea to piteeatment levels is likely.

Alternative C- Herbicide Treatment (Proposed Action)

Herbicide treatment might have a negative impact during treatment, due to the presence of
decaying vegetation. However, fluridone is a eystt herbicide and slowly kills Elodea, so
decaying vegetation may not be visible. It will result in a positive impact in the long run, due to
the removal of Elodea.

Summary of Effects

Impacts on all waterbodies are the same, though the viewshed impalitseninore noticeable

in highlyvisited Chena Slough and Chena Lake. The No Action Alternative will haveeriong
negative impact by allowing Elodea to remain. All other alternatives will have an adverse impact
during treatment, but will result in theestoration of these water bodies and a lerigrm

beneficial impact in their aesthetic quality.

4 5.6 Subsistence
Alternative A- No Action

Taking no action would allow the lostgrm degradation of fish habitat, impede navigability for
subsistence purposes, drihreaten many other downstream waters used for subsistence.

Alternative B- Mechanical or Manual Removal
Mechanical removal will improve navigability and fish habitat (though not eradicate Elodea),
but produces fragments that could potentially spreaddela to other downstream waterways.

Alternative C- Herbicide Treatment (Proposed Action)

Herbicide treatment at the proposed levels would have no direct effects on fish and wildlife
during treatment (see sections 4.4.5 and 4.4.6). The biomass of sornve aguatic plants,
such as Northern watermilfoil, may be reduced during treatment, indirectly affecting
abundance and location of mammals or waterfow! that feed on those plants. Eradicating
Elodea has the lontgrm beneficial impact of improving navigatilin infested waterways,
improving fish habitat and restoring native aquatic plant communities.

No aquatic plants in the treated area are directly consumed for subsistence purposes although

wildlife subsistence resources such as moose, muskrat and feateslo consume aquatic

plants, their tubers and or seeds. Based on a bioconcentration factor (BCF) of 3.01, fluridone is
not expected to bioaccumulate (concentrate in the tissues) of any animals that consume water

or affected plants (WADOH, 2000). A BE€EOAO is the threshold for which a substance is
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considered bioaccumalitive under the USEPA Toxic Substances Control Act. We can expect
treatment to have a beneficial impact to native aquatic plant populations as they will increase
in cover after treatmentnd eradication of Elodea. Fluridone is not expected to accumulate in
any terrestrial plants, even if treated waters flood terrestrial habitats.

Summary of Effects

Impacts are similar for Totchaket and Chena sloughs, since Chena Lake is not utittzied for
subsistence use. Taking no action would allow the H@ngn degradation of fish habitat,

impede navigability for subsistence purposes, and threaten many other downstream waters
used for subsistence. Mechanical removal will improve navigability ahdhébitat, but
produces fragments that could spread Elodea to other waterbodies downstream. Herbicide

treatment may have the indirect effect of reducing available aquatic forage plants during
treatment, with the longterm beneficial impact of removing Elea (restoring navigability,
subsistence fishing and the native plant community).

4.6 Environmental Consequencé&ummary

impact in the infested
area, with potential of
spreading throughout
the region, due to the
presence of Elodea
slowing flow, lowering
water quality and
increasing
sedimentation.

impact (controlling
Elodea, lessening
sedimentation and
reduced water flow).

RESOURCES

Resource No Action Mechanical or Manual | Herbicide Treatment
Removal (Proposed Action)

Air No impact. Shortterm adverse Shortterm adverse
impad due to use of | impact due to use of
gaspowered motors. | gaspowered

motors.
Water Longterm adverse Shortterm beneficial | Shortterm adverse

impact (possibly
decaying vegetation
and reducing
dissolved oxygen)
with longterm
beneficial inpact
(eradicating Elodea,
slowing
sedimentation and
increasing water
flow).
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Soil Longterm adverse Shortterm adverse Shortto-mid-term
impact: increased impact (disturbing adverse impact
sedimentation due to thl streambed) with (fluridone binding to
presence of Elodea. short- term beneficial | soil) with longterm

impact (temporaily beneficial impact
controlling Elodea, (eradicating Elodea,
lessening slowing
sedimentation). sedimentation).

Vegetation Longterm adverse Shortterm adverse Shortterm adverse

(Native and | impact to Iacal native | impact (disturbing impact (injuring native

Non-native) plant communities streambed) with long | plants with fluridone)
outcompeted by Elodeg term beneficial impact | with longterm
and substantial risk of | (controlling Elode, beneficial impact
spread to regional lessening competition)| (eradiating Elodea,
native communities or | Increased risk to allowing complete
areas that are already | regional plant regrowth of native plant
being managed. communities due to communities). Remove

Wildlife No impact. No impact. Shortterm adverse

impact (Potential
reduction in aquatic
forage plans during
treatment).

Fish and Longterm degradation | Shortterm impact to | Potential short

Aquatic of fish habitat, macroinvertebrates. | term adverse

threatening other
waterbodies.

impacts to aquatic
invertebrates due
to treatment with
fluridone, longterm
improvements to
fish habitat.
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Threatened
and

Endangered
Species
RESOURCE USES
Recreation Longterm adverse Longterm beneficial Longterm beneficial
impacts to sport fishing| impacts by improving | impacts by restoring
and recreational navigability and sport | navigability and sport
boating. fishing habitat. Short | fishing habitat. Shoft
term adverse impacts | term adverse impacts
due to decreased due to decreased acce
access during during treatment.
treatment.
Land Use No impact. Shortterm impact by [ Shortterm adverse

Elodea material being
removed.

impact: water from the
Sloughs and Lalshould
not be used to water
sensitive crops during
treatment. No long
term impacts.

Human Health

Potential to tangle boat

Potential safety risks tg

Potential risks to

and Safety motors, and spread by | divers and boat herbicide applicators.
floatplanes. operators.

Economics

Viewshed/

Aesthetics

Subsistence

Obstruction of
navigability in Totchake)
and Chena Sloughs, an
potential to spread to
other downstream
waterways. Degradatior
of fish habitat.

Longterm beneficial
impact by improving
fish habitat and
navigability.

Longterm beneficial
impact by restoring fish
habitat and improving
navigability.
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5. Consultation andCoordination

5.1 Specific Consultation an@oordinaton
Following several public meetings in Fairbanks, North Pole and Nenana and notice for this EA,
DNR has incorporated public comments received and subsequent DNR responses into this final
EA document. During the 2fay EA public commenting process, DNéeneed 4 formal
comments. Here is a summary of the comments and responses:

Comment 1The Alaska Committee for Noxious and Invasive Plant Management (CNIPM)

supported Alternative CHerbicide treatment as a lowsk, cost effective treatment to eradicat

invasive Elodea in Interior Alaska. CNIPM did not find Alternatii® Action acceptable because

Al 2S2LI NRAT S& !fF&1l Q& I ljdz (0 AMandaypRVedhanicdl S NRA S &
removal as viable option because the methods are ineffecextremely labcintensive, and

costly.

Response to Comment Thank you for your comment letter. Your comments will be

incorporated in the final EA and taken in consideration.

Comment 2:The Harding Lake Association, which represents over 300 gyopeners on and

around Harding Lake in Salcha, Alaska, supports the Interior Alaska Elodea Eradication Project.
Representatives of the association attended public meetings and appreciate the thoroughness and
seriousness DNR has taken to address Elodé&derior and Kenai. The association also
NBEO23ayAl S&a Ftd2NAR2ySQa o0SyAdy AYLI OGa 2y FAAK
Response to Comment Zthank you for your comment letter. Your comments will be

incorporated in the final EA and tak@nconsideration.

Comment 3:An individual wrote in support of the proposed action of Alternativéi€rbicide

Treatment for Chena Slough, Chena Lake, and Totchaket Slough. They acknowledged the impacts
to fish and wildlife population Elodea could havetbe state, and the cost effectiveness to

control Elodea in three areas in the Interior.

Response to Comment Fhank you for your comment letter. Your comments will be

incorporated in the final EA and taken in consideration.

Comment 4:An individual wote in support of the proposed action of Alternative C in the Interior
Alaska Elodea Eradication project. Support for the proposed action was listed: Elodea threatens
0KS KSFfOK 2F 'f1ajllQa FTNBaAKgl GSN SO GSyarT
b2 ! OdA2yS YSOKIYAOIfT YSUOK2RAa écSnddning, kbelS R> 06 dzi
intensive and expensive; fluridone has been used successfully in-centtal Alaska lakes, and

fluridone is relatively benign to mammals compared to -B)4an active ingredient in many lawn

weed and feed products.

Response to Comment Zhank you for your comment letter. Your comments will be

incorporated in the final EA and taken in consideration.
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5.1.1 Tribes
The lands adjacent to Totchaket Slough are owngethke State of Alaska, Toghottele Native
Corporation, and Minto Native Corporation. The Fairbanks Elodea Steering Committee held a
public meeting in May 2016 in Nenana to discuss the issue of Elodea and the proposed
treatment plans in Totchaket Slough. TR8WCD presented these issues to the CEO of the
Toghottele Native Corporation, and the Nenana Native Council, and provided outreach
materials and signage on the importance of preventing the spread of Elodea. The IGAP (Indian
General Assistance Program) odioator in Nenana was educated on Elodea identification, and
outreach materials were provided to the Native Council. FSWCD staff attended a workshop for
IGAP Coordinators from throughout the Yukon River watershed and provided a training on
Elodea identiftation in an attempt to incorporate monitoring for Elodea into the existing
program (conducted by Yukon River Intertribal Watershed Council) for monitoring water quality
at 70 villages along the Yukon River. The Nenana Native Council has been forthooming i
providing assistance for accessing Totchaket Slough.

5.1.2 Federal and Staté&gency
¢KS 5bwx tflyd alGSNAIfa /SyiSNRa LyglFairgs tf
agencies interested in helping reach the goal of eradicating Elodea statewide, as well
prioritizing surveys and prevention methods to user groups. On the Kenai Peninsula, the
r{c2{Qa YSYlIA 2AfRfEATS wSTFdaAS 2FFAOS AYyAOGAIGS
lakes with great success. In Anchorage, DNR received funding pralapfrom the USFWS to
use fluridone in three infested lakes to eradicate Elodea. For Lake Hood, DNR worked in
collaboration with the State of Alaska Department of Transportation (DOT) maintenance and
environmental staff to manage and eradicate Eloded ather nuisance vegetation causing

safety concerns with both diquat and fluridone. In the Copper River Delta area, DNR is working
in collaboration with the United States Department of Agriculture Forest Service (USDA FS) and
a local norprofit group, Coppr River Watershed Project, to start fluridone treatments on

several infested ponds and a slough in 2016.

5.1.3 InterestGroups
In the Interior area, an Elodea Steering Committee was formed to include the FSWCD, USFWS,
USDA FS, DNR, ADF&G, DEC, and othersreténgarties to discuss and collaboratively make
management decisions about Elodea in the current infested waterbodies. Recently, members
of the public have joined the monthly Fairbanks Elodea Steering Committee meetings, and been
able to voice their opilons and ask questions about the management process. In particular,
the Harding Lake community members have been publically in support of using fluridone for
Elodea eradication. Pilot groups have also been active in the statewide Elodea eradication
effort by participating in trainings for identification and surveying of remote access
waterbodies, and allowing DNR and FSWCD speak at to their group meetings about the threat
of Elodea.
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5.2 PublicOutreach
Public outreach and education have been essential dimeeliscovery of Elodea in Chena
Slough in 2010, and will continue to be an integral part of the Elodea eradication project. The
prevention of spread of Elodea through public education and stakeholder involvement activities
are beingcarriedout simultaneauslywith eradicationefforts overthe courseof the project. The
Elodea Steering Committee has held numerous public meetings in North Pole and Fairbanks
between 2010 and 2015, to discuss the issue of Elodea in interior area waterbodies, and
strategies tocontrol and eventually eradication. In 2016, public meetings were held in Nenana,
in addition to North Pole and Fairbanks, due to the discovery of an Elodea infestation in the
remote Totchaket Slough, which is heavily used for subsistence activitiesaKelyadder
groups such as floatplane pilots, boat owners, and waterfront land owners are now being
educated and incorporated into the effort to detect potential new infestations of Elodea in
other waterbodies in interior Alaska. Public outreach and edooatin cleaning of boats and
equipment at boat launches is being conducted in the interior in order to minimize the risk of
spreading Elodea to uimfested water bodies. CledbrainDry signage that alerts users about
invasive species transfer, and providestruction on boat and gear decontamination are being
installed at higkuse and other key boat launches and floatplane ponds in the greater Fairbanks
area. Public outreach events with educational activities for all ages are held periodically
throughout the year. Public meetings will be held each year of the eradication program in
spring and fall, to discuss the herbicide application plans for the season, and to present the
results of the treatments respectively. Additionally, slough water, well water sadiments in
Chena Slough will be tested for fluridone concentration after treatment, and the results will be
shared with the Chena Slough landowners and other interested members piititie.
Informational brochures and mailings regarding Elodea ar¢teeall Chena Slough landowners
to keep them informed. Public presentations to interested groups such as the Harding Lake
| 3a20A10A2YyT CFEANDlIYl1a /KFEYOSNI 2F / 2YYSNDOS:
associations, Alaska State Legislature,gawen throughout the year, to keep these groups
informed about Elodea, and apprised of the progress of the eradication program.

5.3 List ofPreparers
Heather Stewart Alaska Department of Natural Resources, Invasive Plant and Agricultural Pest
Coordinator
Aditi Shenoy Fairbanks Soil and Water Conservation District. Invasive Plant Specialist
Delia Vargas KretsingeitJ.S. Fish and Wildlife Service, Yukon Flats National Wildlife Refuge,
Wildlife Biologist
Jeff Adamsl.S. Fish and Wildlife Service, Fairbangis &nd Wildlife Field Office, Branch Chief
Fisheries and Habitat Restoration
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6. Permitting

Following the public meeting and notice for this EA, DNR will incorporate public comments
received and subsequent DNR responses into this document. The revisedetdauill then

be submitted to USFWS to comply with the National Environmental Policy Act (NEPA) process
to determinewhetheraFindingof No Significanimpact(FONSHyill be issuedfor the preferred

action. Other major authorizations required to apprabe preferred action include ADEC

issuance of a Pesticide Use Permit, compliance with the Alaska Pollutant Discharge Elimination
System (APDES), and approvaAD\NR.

The following permits and approvals are needed prior to the proposed treatment:
AlaskaDepartment of Environmental Conservation: Alaska Pollution Discharge Elimination
System (APDES) Permit (Appendix 8.5) and Pesticide Use Permit

ADF&G (Alaska Department of Fish and Game) Fish Habitat Permit (Appendix 8.6)
ADNR Division of Mining Land andtéfd_and Use Permit (Appendix 8.7)

These permits will be added to the Appendix in this EA as they are approved.
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8. Appendix
8.1 Integrated Management Plan

INTEGRATED PEST MANAGEMENT PLAN FOR ERADICATING
ELODEA FROM WATER BODIES IN INTERIOR ALASKA

January 2017

Prepared by
Fairbanks Elodea Steering Committee
AK Department of Environmental Conservation
AK Department of Fish and Game
AK Department of Natural Resources

City of Fairbanks, Public Works Department
Fairbanks Soil and Wat Conservation District

US Fish and Wildlife Service

In consultation with:
Scott Schuler (SePRO Corporation, Carmel, IN)
Andrew Skibo (SePRO Corporation, Fort Collins, CO)
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l. Abstract

Elodeais an aggressive invasive aquatic plant that was first detected in the Chena River system
in 2009. Surveys conducted in 2011 and 2012 revealed that the lower 10 miles of Chena Slough
is heavilyinfested withElodea In addition, Chena Lake, at Chena Lakes Recreation Area is
infested with Elodea, and a few isolated patches were found in the Chena River. In 2015, the
Totchaket Slough, a slackwater slough located about 60 miles downriver of Kajrvas

found to be heavily infested as well. In AlaskEégdeainfestations in water bodies can be

expected to increase sedimentation, displace native vegetation, reduce biodiversity, degrade
sensitive fish habitat, and interfere with safe river travejuArantine established at the

boundaries of Alaska by the State Department of Natural Resources in 2014 underscores the
gravity of this threatElodeacan be spread readily via boats and floatplanes, and because it
reproduces vegetatively, a single fraginis all that is needed to start a new infestation. Here we
propose an integrated pest management approach to curb the spread of, and eventually eradicate,
this species in water bodies in the Fairbanks, North Pole, and Nenana areas. We propose to use
sucton dredging in the Chena River, and aquatic herbicide treatments in Chena Slough, Chena
Lake, and Totchaket Slough.
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Il. Background and Problem Statement

In September 2010, floating fragment&Edddeawere found in the Chena River. This
discovery was trasd upstream to a dense-@ile long infestation oElodeain Chena Slough.
This discovery launched an intensive effort to document the distributiblodéain the
Fairbanks North Star Borough and to control the spread of this invasive plant to gibes i
the state. In 2009, the State of Alaska and United States Fish and Wildlife Service published a
list of native and nomative aquatic plants in Alaska (Portland State University 2009). At that
time the authors determined tl&bdeais nonnativeto Alaska. This determination was based
on scientific information garnered from museum specimens archived at the University of Alaska
Fairbanks Museum of the North that document the aquatic plant diversity and distribution within
the state. The authorssalconducted vegetation surveys to validate these determinations.
Following this, an intensive effort was launched to document the distributiblodéain the
Fairbanks North Star Borough (Fig.1) and to control the spread of this invasive plant to other
regions of the state. In 2013 and 2014, manual and mechanical treatment trials were conducted in
Chena Slough. These methods were found to be-latersive and time consuming and resulted
in largescale fragmentation &lodeg increasing the threat obdnstream invasion (Lane
2014).

In 2015,Elodeawas discovered in Totchaket Slough by foresters from Tanana Chiefs
Conference. This discovery prompted a rapid and extensive survey of water bodies in interior
Alaska conducted by National Parks Service (NR®Bited States Fish and Wildlife Service
(USFWS), and Fairbanks Soil and Water Conservation District (FSWCD). In particular, sloughs
and wetlands located adjacent to the Tanana and Tolovana Rivers that seemed to present suitable
habitat forElodeaestabishment, between Fairbanks and Minto were surveyed for the presence
of Elodea(Fig.2). In addition, selected lakes and streams in the SBleha region were
surveyed. Ndlodeawas detected in the water bodies visited during these surveys.

TheElodeainfestations in Chena and Totchaket Sloughs are a high priority management
i ssue in the region because of the coverage a
connectivity to downstream river systems. These river systems include critiiad) read
migratory habitat for Chena, Tanana, and Yukon River Chinook salmon, Arctic grayling, and
other important subsistence and sport fish species (Dion 2002, lhlenfeldt 2006). The Chena River
system and other water bodies in the Fairbanks area arbyisadide array of groups,
including motorized and nemotorized boaters, fishermen, hunters, and other recreational users.
Due to the wide array of users, there is a high potential for spreading this plantindested
water bodies. IElodeabecomesstablished in local floatponds, it could be spread by floatplane
throughout the state of Alaska. Thus the Fairbanks Elodea Steering Committee has chosen to
pursue the use of herbicides to eradiédteleawnhile continuing public outreach and education
onthis invasive species and how to prevent its spread.
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ElodeaisAl askadés first invasive aquatic plant.
the State of Alaska charged the Department of Natural Resources (ADNR) with the
responsibility to manage invae aquatic plants. In 2014, the Alaska Department of Natural
Resources, Division of Agriculture, established a quarantine of aquatic invasive weeds at the
boundaries of Alaska to prohibit the entry and spread of five aquatic species, inéluting
These management efforts were implemented in part to address dtiodaainfestations in
Alaska. ADNR has set a statewide management goal to eraBiod&aand prevent it from
spreading. This goal is being carried out in conjunction with local orgamzasuch as the
FSWCD.

II. Management Goals and Objectives

Goal The primary goal is to eradicaiodeaand to prevent its spread into uninfested
waterbodies. Doing so will restore fish and aquatic habitat and recreational opportunities in the
infested wagr bodies. An additional goal is to choose the most effective and appropriate method
to eradicatdzlodea Eradicatingelodeaand other aquatic invasive plants supports maintenance

of intact, functioning aquatic ecosystems.

An integrated pest managemer) plan is a sustainable approach to managing
pests that uses one or a combination of tools such as prevention, no action,
biological, cultural, mechanical/physical and herbicide treatments in a way that
minimizes health, environmental and economic ridkss IPM describes several
different objectives, all leading to the ultimate goal of eradicdtingeafrom

interior Alaska.

The following objectives and strategies were developed to guide and implement this
IPM.

Objective 1: Fulfill Regulatory and Pdicy Requirements

Strategies:

1 Conduct outreach and education to the public, and receive public input,
on the current status of the Elodea infestation and treatment alternatives
prior to and during the environmental assessment analysis phase.

1 Prepare plamng, regulatory and NEPA documents. This strategy
includes conducting a formal environmental assessment (EA) to solicit
public and stakeholder input into the selection of treatment alternatives
including the El odea Steertong Committeeos
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eradicateElodeawith herbicide, preparing this integrated pest
management plan, and applying for a pesticide use permit.

1 Develop viable treatment alternatives, including individualized herbicide
treatment prescriptions for each affected waterbody toded in
permitting applications.

1 Finalize the EA and submit to US Fish and Wildlife Service for review

1 Solicit public comments during DEC pesticide use permit comment
period

1 Finalize draft of IPM and acquire stakeholder signatures

Objective 2: Implementtreatments in Elodeainfested waterbodies.
The waterbodies will be treated in the following order of priority: 1) Chena Slough,
2) Totchaket Slough and 3) Chena Lake.

The Action Threshold at which point approvemeninanagement strategy will be
implemented to eliminate th&lodeapopulation, will be considered as the presence
of Elodea Therefore, presence Bfodeain a waterbody, at any density or percent
cover, is sufficient to trigger eradication efforts by approved methods.

Strategies:

T

Develop hebicide treatment prescriptions for each affected waterbody in
consultation with EPAcertified pesticide manufacturers, ADEC, and

ADNR.

Implement best management practices to eliminate/reduce potential impacts
to nontarget resources and to prevent sprafddlodeawhen treating

different water bodies.

Trained and certified pesticide applicators will comply with all Federal,
State, and local pesticide use laws and regulations.

Provide advance notification to the public and private property owners of all
intended applications

Maintain herbicide labels and MSDS as required, and maintain records of
applications

Monitor fluridone concentration in treated water bodies using the FasTest
sampling protocol described below

Make FasTest results of fluridone concations in treated waterbodies
available online.
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Objective 3. Survey high priority (or at-risk) waterbodies annually for invasive
aguatic species infestations using a reconnaissance survey approach.

Strategies:
1 Work with partners (e.g. USFWS,NPSNIR and f | oatpl ane pil oto
associations) to identify high priority waterbodies
1 Develop a sampling plan.

1 Work with others to conduct surveys of new and previously surveyed
waterbodies as funding permits

1 Work with others to map surveyed areas as fundingiperm

1 Formalize sampling protocol to be shared with statewide invasive plant
management community

1 Continue to seek and acquire funding to conduct fieldwork
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V. Status of Elodea

Taxonomy
Five distinct species dElodeaare recognized, all tige to parts of North and South

America (Cook and UrmiKonig 1985, Bowmer et al. 1995). Plants collected in Chena Slough in
2009 were initially identified by University of Alaska Museum of the North botanidEsoakea
canadensi®ased on their morpholamil characteristics, though not recognized as invasive at the
time. In 2010, samples were sent to University of Connecticut researchers for DNA analysis.
Results showed specimens toHedea nuttalli More sampling and genetic analyses are needed
to detemine definitively which species &lodeaoccur in the slough. It may e nuttallii, E.
canadensisor a hybrid of the two. Because of this uncertainty, throughout this document we
refer to the plant found in the Fairbanks area simplledea

Biology and Invasive Potential

Both E. canadensiandE. nuttallii are perennial submersed aquatic plants that propagate
primarily through vegetative means. Propagation occurs when stem fragments are dispersed via
water current, floating debris, wave actionttmough human and wildlife activity (Spicer and
Catling 1988, BarraBegretain and Elger 2004,). Both species have high regeneration (regrowth
into viable plants) and colonization rates. Both species can withstand strong current and survive
long distancealispersal, increasing invasion capabilities (Bagegretain et al. 2002). Dispersing
fragments grow roots at stem nodes where fragmentation occurred (Spicer and Catling 1988).
Although very little is known about seed production and germination in Alaskd, production
in theElodeagenus is considered rare (Bowmer etl8P5). The length of seed viability and life
are also unknown (Spicer and Catling 1988).

Elodeaspecies are generally tolerant of a wide variety of growing conditions; however,
the plant prefers cold, clear, slow moving water for optimal growth (Cook and-¥inig
1985). Both species grow in water temperatures 5 AC and prefer depths
eventually spread to water depths of2lbft. The growth oElodeais stimulaed by fertilization
with nitrogen, phosphorus, and potassium (Best et al. 1B8fijeacan survive and grow under
ice (Bowmer et al. 1995) continuing to photosynthesize in lighting conditions of 29 to 120 foot
candles (Stuckey et al. 1978). Plants ovetariin water temperatures of 1 t&CA(Stuckey et al.
1978).Elodeadevelops dormant overwintering apices with densely crowded and strongly
cuticularized leaves that are much hardier than the summer growth (Spicer and Catling 1988).
Overwintering buds caaccur at densities of up to 5006/(Bowmer et al. 1984). Overwintering
buds are generally produced in autumn, and remain in the substrate until temperatures increase in
the spring (Bowmer et al. 1984). As winter ends, growth is able to continue after femydays
of temperatures above 4B (Sculthorpe 1967).

There are some critical differences between the two species that may affect their hybrid.
Elodea canadensirefers mesotrophic lakes (moderate nutrient levels) wheraasttallii
prefers eutropio lakes (high nutrient levels) and can tolerate higher levels of pollution. Both
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species are salt 1intol er abtanddens (Sandensea2090) ng de
and O E.ndt#li CAPM 2004); for comparative purposes, ocean miatgypically
3.5% salt.

Elodeaspecies are well documented as invasive aquatic plants that have successfully
invaded many areas throughout Europe and Asia (Nichols and Shaw 1986), as well as New
Zealand, Australia (Cook and Urionig 1985) and parts @frica. In EuropeElodea
infestations have spread extensively across the landscape over the last 140 years, likely because
of human movements inadvertently transporting plant fragmelideahas spread from Ireland
to Lake Baikal, Russéa a distance oapproximately 5,000 mi (8,000 kdh)and crossed two
continental dividesElodeaspecies are capable of causing lasgale changes to freshwater
ecosystems, including changes in strdow dynamics, nutrient content, dissolved oxygen
content, and invertebi@assemblages (Buscemi 1958, Pokorny €t9i4). Its rapid growth
often results in the displacement of native plants, which can significantly alter fish and aquatic
invertebrate habitat. Den&#odeagrowth also interferes with recreational activitigsch as
fishing, swimming, and boating, and can create hazardous conditions for float aircraft operations.

Ecological Impacts

Elodeacan form dense mats, reducing the amount of light available to surrounding native
aguatic plant species (Rorslett etl#86, Spicer and Catling 1988) resulting in displacement of
native flora and a loss in plant species diversity when it becomes the dominant cover type. These
denseElodeapopulations can restrict water flow (Spicer and Catling 1988, Gollasch 2006) and
impede navigationElodeaaccumulates nutrients while reducing nutrient availability to the substrate
with unknown effects on stream productiviBlodeainfestations degrade water quality and thus
aguatic fish habitat by increasing water turbidity and pldsicey changes in nutrient concentrations,
and reducing oxygen concentrations near the substrate, but may increase oxygen concentrations 5 cn
above the substrate, thus its use in fish aquarikfodeacan also withstand desiccation and low
water temperat@s and can survive in nutrient poor environments.

Outside of its native range, new infestation&laideaestablish with a relatively
explosive growth period that last§ % years (Sandensen 2000, Mjelde et al. 2012). Predictive
bioclimatic models thahclude climate warming, suggest tlidodeawill continue to
aggressively colonize even further north in Europe (Heikkinen et al. 2009). Similar studies have
not been conducted in Alaska; however, given climate warming predictions for the state of
Alaska(ACIA 2005) northward migration dElodeawithin the state is highly likely.

Until the Alaska Division of Agriculture established a quarantine in 2014 at the boundaries of
Alaska to prevent the entry and spreaé&lofdeaspeciesElodeawas commonly usedsaan
aquarium plant in Alaska and had been readily available in pet stores. It was frequently used in
college and high school biology labs for experiments in plant cellular structure, living protoplasm,
respiration, photosynthesis and other physiologicatgsses (Catlin and Wojtas 1985). Hiedea
infestation in Chena Slough is likely to have originated fdumped aquarium material.
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In Alaska,Elodeaappears to be isolated to aquatic habitats near urban centers with a few
exceptions (Fig. 3). In the$ecations it is an aggressive invader that is expected to have severe
impacts on aquatic ecosystems including: loss of habitat for wetland obligate species such as
moose, waterfowl, and furbearers as well as salmon and other resident fish, reducedstigdive
increased sedimentation, degradation of water quality, and displacement of native vegetation.
Dense surfacing plants also impede water craft navigability and create hazardous conditions for
float plane operations. This infestation is likely to regukignificant economic impacts to
tourism, sport & commercial fishing, and other stakeholders.

Given the plants tolerance to clear, slow flowing waters, its complex life history and its
ability to easily colonize aquatic environmeBkisdeaposes asignf i cant t hreat t o
vast aquatic resources.

Economic Impacts

Because the invasion of Alaskan water bodieg&logleais relatively recent, it is difficult
to assess the economic impacts of the invasion on the state and its people. Outside Alaska
however, millions of dollars have been spent attempting to stop the spiedlefor control
its explosive growth. For example, Great Britain, the management of invasive aquatic plants
costs between $44 and $60 million annually idtbdeamanagemernteing the single largest
expense, comprising more than a quarter of total cost (Oreska and Aldridgel2@DD5, the
State of Florida spent 22.5 million dollars for aquatic plant control in public waters alone. In
Orange Lake, Florida the sport fishesythought to have suffered a 90% loss in revenue due to
Hydrilla infestation (Colle et al. 1987¢.ases outside Alaska suggest that dfloeleais
established it can significantly increase management costs and lead to deterioration of
recreational boatm opportunities, fouling of boat propellers and floatplane rudders, impediment
to fishing, and a reduction in property values (Zhang and Boyle 2010). In Wisconsin, property
values dropped by approximately 13% following an infestation of Eurasian milf@is@H and
Lewis 2008).Infestations oElodeahave been shown to damage the aesthetic values of
waterways and reduce recreational opportunities as well (Catlin and Wojtas 1986, Josefsson and
Andersson 2001).

In Alaska,Elodeacould significantly impact theubsistence community and thousands of
peoplesd ability to survive by impairing thei
on subsistence resources such as salmon, whitefish, waterfowl and moose, that are dependent on
healthy aquatic ecostgsns. Not only do Alaska subsistence users harvest fish and game that
depend on these waters but waterways are also significant means by which Alaskans traverse the
state in pursuit of fish and game. The presenddadeain our waters could curtail these
cultural activities.
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Distribution

North America
(The following is from Morton et al. 2014)

Elodea nuttalliit commonl y known as Western Water weed
throughout much of North America from the southeastern United Stabesouthern British
Columbia.Elodea canadensigr Canadian waterweed, is native to temperate North America; its
distribution includes northern portions of the contiguous U.S. and southern Canada, excepting
southern Alberta and southwestern Saskatche@atribution is highest in parts of Quebec, the St.
Lawrence Valley, the Great Lakes region, southern British Columbia, and the Pacific WesECoast.
canadensiss infrequent north of 51°N but it does occur as far north as F9tdeaspecies are
absemnfrom northern Canada including the Yukon and northern British Columbia, displaying a
sizeable gap in distribution between recent discoveri€oafeain Alaska and the previously
known northernmost locations in North America: approximately 615 miles @ordova, 800 miles
from KenaiSoldotna, and 725 miles from Fairbanks. Furthermore, the Canadian locations are on the
opposite side of the Coastal Range; a significant geographic barrier to disbursal. The native range of
E. nuttallii overlapsE. canadensi, but the former is more prevalent further south.

Alaska

To dateElodeahas been found in 22 locations within the state of Alaska (Fig. 3)
including infestations near Fairbanks, Anchorage, Cordova, and Kenai. All but one of the
infestations have beenddtified since 2009. These searches have been conducted by land
management agencies and the stateWlddeasteering committee. Two infestations have been
identified by citizens and reported to the state.

ThoughElodeais native to much of North Americaeveral lines of evidence show that it
is not native to Alask&lodeawas judged to be a APotenti al | nv
Al ntroduction to Common Native and Potenti al
was written jointly by the Qder for Lakes and Reservoirs at Portland State University, Alaska
Department of Fish and Game, and the U.S. Fish and Wildlife Service, and published in 2009,
prior to the discovery of the severe infestation in Chena Slough. Additional lines of evidence ar
detailed by Wurtz et al. (2013). The Arctos online database includes more than 1500 aquatic plant
specimens widely collected across Alaska. The collection includes only one speciEheteaf
collected prior to 2009: the sample was from Eyak Lake. Tlak Egke population is now
believed to have begun with an aquarium duBlpdeahas not been found in the Yukon.
Numerous floristic surveys have been conducted in Alaskan habitats that would seem to be good
Elodeahabitati for example, water bodies in MmFlats and the Yukon Flats.

Fairbanks

84 | Interior Elodea Eradication EA



As of August, 2015Elodeahas been found in four waterbodies in interior Alaska
including Chena Lake, Chena Slough, the Chena River, and Totchaket Slough (Fig. 2). Since 2011,
a variety of different groups and gouenent agencies have surveyed a range of different water
bodies in interior Alaska. To date, all anadromous stream crossings within the Fairbanks North
Star Borough have been surveyed at least once, along with known boat launches, selected float
plane pond, and many high use areas (Fig.1). Additional surveys have been conducted in gravel
pits located within a half mile of Chena Slough.

A survey conducted by FSWCD in 2011 focused on the lower 10 miles of Chena Slough.
Of the approximately 118 acres of gipuin this 10mile reachElodeawas found to occupy 55
acres with coverage ranging from 1% to 100% (Fig. 4). Isolated patches were found downstream in
the lower Chena River and at the confluence of the Chena and Tanana Rivers. The Chena Lakes
population vas initially detected around a boat launch in the lake, and a survey conducted in 2012
showed thaElodeai s present throughout much of the per
outflow is via groundwater, so tli#odeain Chena Lake is confined to the éaknless moved by
people or vehicles.

In August, 2015, foresters working for the Tanana Chiefs Conference reported an
infestation ofElodeain Totchaket Slough, a slough of the Tanana River 12 miles downstream of
the village of Nenana in 2015. This infatsbn was found to cover a 5rbile stretch of the slough
that begins just upstream of the mouth and extends the entire length of the slough (Fig.6).
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V. Site Descriptions

All four known Elodeainfestations in interior Alaska are part of the Taam&iver watershed.
The Tanana River bisects the state of Alaska traversing 568 miles from the headwaters of
WrangeltSt. Elias National Park to the mouth of the Yukon River.

Chena River
The Chena River is a naylaciated tributary of the Tanana River.e[@hena River

originates in the YukofTanana Uplands approximately 90 mi east of the city of Fairbanks, AK
and flows 155 mi to its confluence with the Tanana River southwest of the city of Fairbanks;
draining an area of approximately 2,11%,muith an elgation change from 3,675 ft at its origin

to 430 ft at the confluence with the Tanana River (Tetra Tech 2011). High flows occur on the
Chena River from May to September. During winter months (November to April) the principal
source of flow for the Chena W&ar and related tributaries is groundwater. The mean annual flow
rate in the upper Chena River (USGS gauge at Milepost 40 of Chena Hot Springs Rd) is 689 cfs.
In downtown Fairbanks (USGS gauge at Wendell Street Bridge) the mean annual flow rate is
1,344 c6 (USACE 1997).

The lower portion of the Chena River is heavily urbanized. The Chena River flows
through Fort Wainwright Army Base, an area that is on the National Priorities List because of
known or threatened releases of hazardous substances, polutemisaminants (Gilder 2011).
Some contaminated sites are directly adjacent to the Chena River and include soils around
landfills, drum storage and disposal, areas around pipelines addddgig facilities. The
segment of the Chena River from the mawtirort Wainwright was added to the Alaska 1994
Clean Water Act (CWA) section 303(d) list of petroleum hydrocarbons/oil and grease and
sediment by the ADEC (Gilder 2011). Clean up in the-&880s by the US Army led to the
Chena River meeting water quglgtandards, resulting in removal from the list for
hydrocarbons/oil and grease in 2010; however as of 2011 it remained on the list for sediment
(Gilder 2011).

As much as 50% of the Chena River Basin is underlain by permafrost (USACE 1993 as
cited in Tallot et al. 2006) and bogs and sloughs are common throughout the watershed. Many
vegetative communities are represented throughout the watershed including: willow, herbs, white
and black spruce, balsam poplar, aspen, tamarack, dwarf birch, feather milsrqee;
mosses lichens, Labrador tea, wildflowers, high and low bush cranberries, blueberries, cloud
berries, raspberries, and currants (Talbot et al. 2006).

The Chena River supports one of the largest Chinook salmon populations in the Alaska
portion ofthe Yukon River drainage, with an average return of over 4,800 fish from@004
(Brase 2009). All Chinook salmon spawning is thought to occur above the Moose Creek dam
(Brase 2009). Other fish species present in the Chena River are chum salmon, Ajlatig, gra
burbot, round whitefish, humpback whitefish, longnose sucker, slimy sculpin, lake chub, Arctic
lamprey, Alaska blackfish, sheefish, least cisco, and northern pike.
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The watershed has important breeding habitat for 93 species of birds and 3pethes s
are found during spring and fall migrations (Talbot et al. 2006). Waterfowl, shorebirds, raptors,
and songbirds are represented (Talbot et al. 2006). Mammals present in the watershed include
moose, wolf, coyote, Northern flying squirrel, red squirsaowshoe hare, beaver, mink, red fox,
and lynx (Talbot et al. 2006).

Chena Slough
The Chena Slough is located in T1S, R1E, sectiors4l And R2E, sections X, 29,

32 and 33. Chena Slough itself is a small tributary of the Chena River, whiaajgatributary
of the Tanana River which flows into the Yukon River. The slough is fed by groundwater and
runoff, originating south of North Pole, and drains into the Chena River. Chena Slough has been
heavily modified over the years to prevent floodindrairbanks and ensure safe fish passage
(Williams 1950, Neill et al. 1984, Ihlenfeldt 2006). Originally a slidiving channel
connecting the Tanana to the Chena River, the Chena Slough was dammed by the Moose Creek
Dike in 1945 to prevent flooding in dmtown Fairbanks. After the catastrophic flood of 1967,
many bridges and fish passage culverts on the Slough were hastily replaced. Construction of the
Chena Lakes Flood Control project in the 1970s further reduced flow into the Slough.
Restoration of fislpassage in Chena Slough is ongoing, with 7 culverts replaced since 2000
(Ihlenfeldt 2006).

Chena Slough is heavily urbanized and flow has been minimized to reduce downstream
flooding in Fairbanks. Houses abut virtually the entire length of the sloughha@kiled to a
suite of problems including urban runoff and septic leakage. These in turn have led to increased
growth of aquatic vegetation and eutrophication, leading to thick deposits of organic mud and
increased suspended debris (Dion 2002). Increasealgent and terrestrial vegetation has also
encroached on Chena Slough (Dion 2002). In addition, sediment and water have become
impounded upstream of many road crossings (Chena Slough Technical Committee 2005). The
actual ownership boundaries of the Ch8taugh basin are under some dispute. Because the
water course has narrowed so much in the last 50 years, there is disagreement between private
property owners along the slough banks and the State of Alaska on where the property
boundaries are. The Fairbdeai North Star Borough plat maps treat this issue inconsistently (C.
Everett, personal communication, March 14, 2011).

Today Chena Slough is approximately 17 mi in length and runs from the city of North
Pole to the Chena River, 5 mi east of Fairbankg) thi¢ watershed encompassing approximately
26 mP. The land is relatively flat with a 16 ft elevation difference between the headwaters and
the confluence with the Chena River. Most of the channel-Bog% wide and 3 ft deep, and the
gravel streambed mverlain with a thick layer of organic mud (Dion 2002). Current stream flow
is mainly from ground water upwelling from the Tanana Aquifer (Dion 2002) supplemented by
runoff from roads and drainage ditches (Tetra Tech 2011, Hydraulic Mapping & Monitoring
2013). Some portions of Chena Slough remain open during the winter due to groundwater,
making breakup on the river occur earlier and often well before the Chena River.
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Much of the area between Chena Slough and the Richardson Highway is periodically
flooded In 2002, aquatic vegetation in the slough consistédiggfarus vulgaris, Potomageton
alpinus, Sparganiurap., andRanunculus aquatiligDion 2002). (NcElodeawas found when
Dion did her 2002 survey, but she did not sample the entire slough systdgnatzatoms,
Nostocsp., and filamentous algae are also present (Dion 2002).

Chena Slough was recognized in the 1990s as awlartgd catctandrelease sport
fishery for Arctic grayling that provided important spawning and rearing habitat for Arctic
grayling (Dion 2002). Other fish species documented in the slough include Chinook salmon,
chum salmon, northern pike, round whitefish, Arctic lamprey, Alaska blackfishnoseg
sucker and slimy sculpin (lhlenfeldt 2006). Beavers, muskrat, and waterfowisaelgbe Slough
(Kennedy and Hall 2009). Planktonic organisms include copepods, daphnids, ostracods,
Ephemoptera, Plecoptera, and Tricoptera (USACE 1997). In 1997 it was estimated that 30 to
50% of the arctic grayling in the entire Chena River system sgaened in Chena Slough
(USACE 1997). Though the Alaska Department of Fish and Game has not released data on
Chena Slough alone, mean annual grayling catch in the Chena River below Moose Creek Dam
(combined with Chena Slough and Noyes Slough) declinedeleet®000 and 2010 (ADFG
2016).

Chena Lake

Chena Lake has a surface area of 234 acres and a maximum depth of 38 ft. Chena Lake is
located in T1S, R3E, section 31 and T2S, R3E, section 6. The lake is fed by groundwater and has
no aboveground outflow. Gena Lake is located 17 mi east of Fairbanks on the Richardson
Highway, 3 mi from North Pole, on the Tanana Lowland which is a wide floodplain underlain by
thick beds of stratified gravels. The lake is a borrow pit that was rehabilitated in 1984 and has
been designated as a Fairbanks North Star Borough Recreation Area. Local residents and visitors
commonly use this area for nomotorized boating and fishing.

Spruce, tamarack, and birch forest surrounds the lake (ADFG 2011). Open land, marshes
and sloughslao provide habitat (ADFG 2011). Several native and-mative terrestrial plants
were introduced for reegetation and to control erosion from 197 (Johnson et al. 1981).

Chena Lake has been stocked by Alaska Department of Fish and Game with Rainbow
trout, Silver salmon, and Arctic char since 1982 (FNSB 2011). Goldeneye ducks, grouse, moose,
beaver, red fox, brown bear, kestrels, kingfishers, ospreys, shorebirds, swallows, muskrat, otter,
mink, woodpeckers, rouglegged and sharghinned hawks, northeharriers, songbirds, mice,
voles, hares, squirrels, lynx, wolves and black bears are all found in the surrounding area (ADFG
2011).

Totchaket Slough
Totchaket Slough is arile long clear water stream that enters the Tanana River 12
river miles downstam of the city of Nenana. The slough is located in T1S, R8W, section 32 and
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T2S, R8W, sections 5, 8, 17, 20, 29. The catchment area of the slough is approximately 5265
acres. It is a slow flowing stream that supports a dense population of submersed p&ants

slough has a narrow riparian corridor composed largely of alder and willow. The upland habitat
consists of mixed deciduous trees and large white spruce. A narrow wetland dominated by
Equisetum fluviatilexists on the lower O-Bile stretch of the vier.

The slough supports pike and a wide array of waterfowl species. It is an important slough
for subsistence users in Nenana, who frequent the slough to harvest pike, moose and waterfowl.
The surrounding land is primarily owned by the state, with a jaogiion held by Toghotthele,
the Nenana Native Corporation, and Minto Native Corporation. The slough can be accessed via
boat from the Tanana River.

VI.  Review of Management and Treatment Options

In 2010, shortly after the discoveryBlodeain Chena Slough, a steering committee and
several action committees were formed to address the threat. A control options subcommittee
evaluated the relative merits, drawbacks, feasibility, and costs of a wide range of options to
manage and eventually eradicBledeain Chena Slough (Beattie et al. 2011). Engineering
options such as drawing down the water level in the slough, mechanical options such as hand
pulling, installation of benthic barriers, mechanical harvesting, and chemical methods using
aguatic herizides were considered.

Treatment Options
Option A - Take No Action

The no action alternative would maintain the status qudzdodkapopulations would
remain in all three Fairbankaea waterbodies. All monitoring and education efforts would be
halted.No methods of containing the spreadetddeawould be attempted, and the existing
infestations would be left uncontrolled.

The infestation in Chena Slough has a high risk of spreading to other locations because of
its connectivity to downstream river $gms and the wide array of users who could potentially
transportElodeafragments to other waters. Similarly, the Totchaket Slough infestation is
upstream of many potentially susceptible waters. Sprektbdeacould be very detrimental to
the ecologicaand recreational values of water bodies throughout the region due to the
prevalence of vectors of transport, thus, the no action alternative is not a viable alternative.

Option B - Mechanical/Physical methods

In 2013 and 2014, the Elodea Steering Commidtied its members investigated the
efficacy of mechanical and manual control method€fodeain Chena Slough.
Suction dredging and manual raking

These trials were conducted by Fairbanks Soil and Water Conservation District
(FSWCD) in conjunction witpartners from Test the Waters Dive Shop. The suction dredging
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system consisted of a sluiceway box with an attached intake hose and dredge motor mounted on
top of a pontoon boat. In shallow areas teams of volunteers used spaded pitchforks to remove
Elodeain 65.6 ft X 65.6 ft quadrats. After two seasons of suction dredging and raking trials, it
was determined that the system could be improved by increasing dredge flow rate, and
increasing motor horse power. However, the main bottleneck in the processapabgy to

remove bagge#lodeaand transport it off the work site. Suction dredging and raking were found
to be extremely labeintensive, taking approximately 400 hours of labor for 1 acre of removal
(Lane 2014). In addition, these methods inevitabdyltan large scale fragmentation©liodea

making downstream collection of fragments a major challenge. While suction dredging may be a
good tool for removing small patcheskibdeg it is unlikely to be an effective means of

complete eradication in Ige infestations such as the ones in Chena Slough, Totchaket Slough
and Chena Lake.

Other mechanical methods

Several other mechanical methods were discussed, but had the major disadvantages of
prohibitive costs of machinery (harvestimgtovation/cultivdion), excessive fragmentation
(rotovation/cultivation, harvesting, hydraulic jets)excessive sediment disturbance
(rotovation/cultivation, hydraulic jets). See Beattie et al. (2011) for further discussion.

Drawdown

A drawdown of waterbodies can beeffective way to kill aquatic plants. However,
water bodies need an existing drain for this to be possible. Chena Slough is fed by a highly
transmissive aquifer, as is Totchaket Slough. Any water drained out would be swiftly
replenished, making a drawdownrieasible. Similarly, Chena Lake lacks a drain, and moreover,
engineering the Lake system to be drained would be prohibitively expensive.

Benthic barriers

The installation of bottom barriersnaterial blocking light from reaching the plants,
while still allowing decomposing gases to surfacetypically used in shallow areas near docks
and shores, and is effective at reducing plant biomass without creating fragments. For the size of
the infestations in all three waterbodies, the cost of using berathieds would be prohibitive,
and the infestations are too dense to be effectively treated by this method. Additionally, benthic
barriers have the disadvantage of creating an anoxic environment beneath the barrier, impacting
native benthic organisms. Corept eradication dtlodeais impossible with this method.

Option C i Treatment with aquatic herbicides

Elodeahas been found to respond to a limited number of herbicides including fluridone,
diquat, terbutryne, copper sulphates or chelates of coppepasaguat (Bowmer et al. 1995).
See Table 1 for the specifics of herbicide options.
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Fluridone and diquat dibromide have been found to be effective herbicides for treating
Elodea(DiTomaso et al. 2013). Fluridone is a selective systemic herbicide thahteltynkills
the entire plant and can result in eventual eradication, whereas diquat iseletiive, fast
acting contact herbicide that kills only aboveground biomass and does not result in eradication.

As a systemic herbicide, fluridone would travefbiigh the vascular tissue of the affected
vegetation and kill the root system as well as any above sediment biomass. Fragmentation would
not occur, and complete eradication is possible. Fluridone is not highly toxic to fish or aguatic
invertebrates. Therare no water use restrictions for drinking, fishing, or swimming following an
application of fluridone (USEPA 2004). Fluridone is strongly adsorbed to organic matter in soil,
meaning that it does not easily move with water through a soil column (Muirl&a4l).

Diquat is a contact herbicide, and its use would serve to reduce biontdeded The
main advantage of this product is that it requires a relatively short contact time (around 4 hours)
to be effective (Emmett 2002; Glomski et al. 2005). Digsiatightly toxic to fish, but is rapidly
removed from the water column. The strong chemical bonds formed by diquat adsorption to soil
particles make the herbicide biologically and chemically inactive within 10 to 14 hours. Diquat
alone would not eradicaElodeg but its use in conjunction with fluridone could be more
effective than fluridone alone.

Proposed management method:

Due to the density and distribution of the infestations near Fairbanks, as well as the threat
that is posed to downstream aqo&cosystems, the steering committee has chosen to pursue the
use of herbicides to eradicdi®dea Several aquatic herbicides that area used for aquatic plant
management were considered as a means of treating the Elodea infestations in interior Alaska
(Table 1). Fluridone (Son&ft) was selected based on: 1) USEPA approval for use in aquatic
ecosystems, 2) the low risk posed to the environment, wildlife, and human health and safety, 3)
its efficacy in treating aquatic plants at extremely low dosage, imgjudngterm residue
monitoring studies by USEPA, SePRO Corporation, as well agoeernmental, and nen
industry entities, 4) DEC approval of several different formulations including liquid and time
released pellets, and 5) its demonstrated effectiganeselectively eliminating Elodea from
water bodies in other areas of the state (Anchorage and Kenai Peninsula). For these reasons, and
the unfeasibility of mechanical and manual efforts in treating large infestations, the Fairbanks
ElodeaSteering Comntiee intends to pursue the use of chemical herbicides to treat the Chena
Slough, Chena Lake, and Totchaket Slough infestations. The Chena River infestation will be
treated using diveassisted suction dredging.

The Elodea Steering Committee proposes &flusidone (three formulations: Sonar
Genesi8§¥, Sonar On&", and SonarH4&") to manage the Chena Slough, Chena Lake, and
Totchaket Slough infestations. Information on diquat is included in this document for reference
purposes only, so it can be considkfer future use if needed.

Herbicidal treatment of Elodea
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Fluridone
(The following is from Morton et al. 2014)

Fluridone has been used successfully to makdageain the Lower 48 (Dr. Lars.
Anderson, UGDavis, pers. comm.). Fluridone is a selectiystemic aquatic herbicide which
inhibits the formation of carotene, a plant pigment, causing the rapid degradation of chlorophyll
by sunlight, which then prevents the formation of carbohydrates necessary to sustain the plant.
Adequate concentrations mu&t imaintained (albeit at very low concentrations) in the treated
area for 480 days after the initial application, which is determined through periodic water
monitoring.

Fluridone is a tan to ofivhite odorless crystalline solid, chemically formulated-as
methyt3-phenyt5-[3-(trifluromethyl)phenyl}4(1H)-pyridinone, and is applied as either a pellet
or liquid (Bartels and Watson 1978, McCowen et al. 1979). Sonar by SePRO Corporation is a
commercially available herbicide used to selectively manage uadesaquatic vegetation in
freshwater ponds, lakes, reservoirs, rivers, and canals. Sonar is currently approved for use by the
Alaska Department of Environmental Conservation in five different formulations: two aqueous
suspensions known as Sonar AS (USHERjistration Number 676990 and Sonar Genesis
(USEPA Registration Number 676%d), and three timeeleased pellet forms known as Sonar
Q (USEPA Registration Number 67630, Sonar PR Precision Release (USEPA Registration
Number 6769a.2), and SonarONE @EPA Registration Number 67693).

Fluridone may be applied to an entire water body (whake) or on smaller infestations
within a water body (partidbke). In the former case, fluridone is generally applied as a liquid
by boat through surface or undater drip equipment depending on the size and distribution of
necessary treatment areas. In the latter case, fluridone is typically applied-esi¢ase pellets.

A targeted, partialake treatment will result in less herbicide to the lake, reducetirtemt costs,
and fewer nofiarget impacts. In both cases, application will take place under appropriate
conditions for boating, avoiding conditions of high wind, water flow, or wave action. The
herbicide will be applied following all directions on the EBgproved label and will not exceed
the maximum cumulative concentration (150 ppb).

Complete eradication with fluridone products generally require treatmendo®@slays
per growing season for two or more growing seasons. The ideal time for treatsteortlisafter
ice out (late May, early June) when plant biomass is low, turbidity is low, water volume is low,
and the plant is actively growing.

Fluridone effect orElodea

Fluridone is a slovacting systemic herbicide used to contiddeg hydrilla, Eurasian
watermilfoil and other underwater plants. Like other systemic herbicides, fluridone is absorbed
from water by plant shoots and from the hydrosoil by the roots of aquatic vascular plants
(Marquis et al. 1981, Westerdahl and Getsinger 1988). Thestitsility of a plant to fluridone
is associated with its uptake rate and rate of translocation. Fluridone interferes with the synthesis
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of RNA, proteins, and carotenoid pigments in plants, and disrupts photosynthesis of targeted
plants. Production of catene is inhibited, preventing carbohydrate formation that is necessary to
sustain the plant. Fluridone symptoms on submersed aquatic plants appear as progressive
albescence of young leaves followed by leaf necrosis, initially appedyitgdays after

appication (McCowen et al. 1979), but requiring®90 days for optimal lethality. Eventually,
aguatic plants gradually sink to the bottom and the amount of open water increases (McCowen et
al. 1979). Fluridone does not affect water quality parameters syt asssolved oxygen,

color, dissolved solids, hardness, nitrate nitrogen, total phosphates, and turbidity (McCowen et
al. 1979).

Although fluridone is considered to be a bragactrum herbicide, when used at very
low concentrations, it can be used ttestvely removeElodeg which is considered highly
susceptible to the effects of fluridone (McCorkelle et al. 1992). Some native aquatic plants,
especially emergent plants, are minimally affected by low concentrations of fluridone
(NYSFOLA 2009). At higheconcentrations, fluridone controls a broad spectrum of annual grass
and broadleaf weeds, but not algae (Bartels & Watson 1978, McCowen et al. 1979, Marquis et
al. 1981). Fluridone has been field tested on a variety of invasive araiwe aquatic plast
including salvinia, bladderwort, Eurasian watermilfoil, coontail, pondweeds, cattail, horsetalil,
duckweed, fanwort), vallisneria, water hyacinth, hydrilla Bl@mbea(McCowen et al. 1979).
Because fluridone does not work on algae, ponds or waterbodiekigh algal concentrations
should not be treated with this herbicide as the algal coatigjonieacan prevent herbicide
absorption. Field tests in mixed invasive and native submersed aquatic vegetation showed
reduction in invasive populations with naiplant cover retention of approximately 70%

(Madsen et al. 2002). Treatments of Michigan lakes resulted in drastic reductions in invasive
Eurasian watermilfoil, increases in native submersed aquatic vegetation, and increases in size
and abundance of naé fish populations (Schneider 2000).

Fluridone degrades on exposure to sunlight (photolysis), adsorption to sediments, and
absorption by plants. In partiaityeated water bodies, dilution reduces the level of the herbicide
more rapidly following applid#on. In field studies, the concentration of fluridone (in various
formulations) decreased logarithmically with time after treatment and approached zero detectable
presence 63 69 days after treatment (Langeland and Warner 1986). In other studies, fluridone
levels decreased rapidly to a value below detection limits after 60 days in various parts of the
water column, with a half i f & 21@ayg (Kamarianos eta al. 1989, Osborne et al. 1989, Muir
et al. 1980, McCowen et al. 1979). Fluridone can persist irobgds (sediments) with a half
life exceeding one year (Muir et al. 1980).

Fluridone effects on netarget animals (including humans)

Any pesticide approved by the U.S. Environmental Protection Agency (USEPA) has
undergone extensive testing to detemrtioxicity level through acute (high doses for short
periods of time) and chronic (long term exposure) studies on animals (USEPA 1986). Fluridone
has been tested in both acute and chronic studies, as well as studies to examine genetic, cancer,

93 | Interior Elodea Eradication EA



and reprodutive effects. Fluridone was not shown to result in the development of tumors,
adverse reproductive effects or offspring development, or genetic damage. Fluridone has been
tested extensively on target aquatic invasive plants, as well as elongesiduanonitoring

studies in treated waters.

The USEPA has approved the application of fluridone (S¥yam water used for
drinking as long as residue levels do not exceed 0.15 parts per million (ppm) or 150 parts per
billion (ppb) (USEPA 1986). For companei purposes, 150 ppb is well below the 560 ppb set
by USEPA as the maximum contaminant level (MCL). Sonar applications are allowed within
onefourth mile (1,320 feet) of a potable water intake at concentration equal to or less than 20
ppb, according to thiabel information. The target concentration for Chena Slougf8ippgb.
However, fluridone binds tightly to organic material; once applied, it is detectable only in the top
2-3 inches of sediments (Muir et al. 1980), and does not reach groundwatemdsafeions on
application near drinking water are precautionary. Human contact to fluridone may be through
swimming in treated waters, drinking water from treated waters, by consuming fish from treated
waters, or by consuming meat, poultry, eggs, ok findm livestock that were provided water
from treated waters. There are no USEPA restrictions on the use of flutrdated water for
swimming or fishing when used according to label directions (USEPA 1986).

The maximum nottoxic dose is characterizédy t hobserfiesetiectl evel 0 or
NOEL for pesticides. The dietary NOEL for fluridone (the highest dose at which no adverse
effects were observed in laboratory test animals fed Sonar) is approximately 8 milligrams of
Sonar per kilogram of body weightrpaay (8mg/kg/day). A 78g (150 Ib.) adult would have to
drink over 1,000 gallons of water containing the maximum legal allowable concentration of
Sonar in potable water (150 ppb) every day for a significant portion of their lifetime to receive an
equivaknt dose. A 2&g (40 Ib.) child would have to drink approximately 285 gallons of Sonar
treated water every day to receive a NOEfquivalent dose. The risk therefore is negligible even
if a human were to accidentally ingest water directly after Sondntee&. As Sonar is only
applied intermittently and in limited areas, and because it swiftly degrades from the environment,
continuous exposure over a lifetime for humans, mammals, and other animals is improbable.

Fluridone has been tested for acute arrdmib toxicity, as well as reproductive effects,
on mammals (rats, mice, guinea pigs, rabbits, dogs), birds (bobwhite quail, mallard duck), insects
(honey bee, amphipods, daphnids, midge, chironomid), earthworms, fish (fathead minnows,
catfish, mosquitofis, rainbow trout), and other aquatic animals (Hamelink et al. 1986,
Kamarianos et al. 1989, Muir et al. 1982, McCowen et al. 1979).

Exposure of test animals dermally (skin contact) has shown minimal toxicity to mammals
by acute, concentrated contact. Ghecadermal exposure in mammals showed no signs of
toxicity and slight skin irritation. Mammals were shown to excrete fluridone metabolites within
72 hours of varying doses of up to 1400 ppm/day (McCowen et al. 1979). A dietary NOEL was
established for biglthat may feed on aquatic plants or insects in treated waters. The risk to birds
via diet was considered negligible. The acute median lethal concentrations of fluridone were 4.3
+/- 3.7 mg/L for invertebrates and 10.4 8/9 mg/L for fish. Fish in treateponds have shown
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no fluridone metabolites after treatment (Kamarianos et al. 1989). Chronic studies showed no
effects on daphnids, midge larvae, fathead minnows, or channel catfish and rapid rates of
metabolic excretion (Hamelink et al. 1986, Muir etl&182). Insects that fed on bottom sediment
had higher rates of fluridone intake and persistence than others (Muir et al. 1982). Honeybees
and earthworms were not considered particularly sensitive to fluridone, even when directly
dusted or placed in treatsoil.

Fluridone has low bioaccumulation potential in fish, bird, or mammal tissues. Irrigation
of crops using water treated with fluridone lead to only trace amounts detected in forage crops.
Livestock consumption of Sonémeated water resulted in negble levels of Sonar in lean meat
and milk. Sonar manufacturer recommendations indicate the livestock can be watered
immediately from Sonatreated water. The tolerance for milk is the same as for water (0.15

ppm).

Fluridone effects on netarget vegettion

The desired outcome of fluridone treatment is the eradicatiBtodeg but native
submersed aquatic plants will be impacted as well. Madsen et al. (2002) evaluataayabn
plant effects in three lakes in southern Michigan that were treatedbowittiosages of fluridone
(Sonar AS®) to control Eurasian watermilfoil. Despite achieving >93% reduction in the
frequency of watermilfoil, native plant cover (composed mosti@earatophyllum demersum,
Charaspp.,Heteranthera dubi, Potamogetspp., and/allisneria americangwas maintained
at >70% in the year of treatment angédar post treatment. Floating leaf plants (such as yellow
pond lily) exhibiting chlorosis (due to lack of chlorophyll) usually recover within the year of
treatment or become-esablished within the following year (Kenaga 1992).

Fluridone can persist for months (over the winter) in the water column when applied in
autumn due to lower water temperatures and low light levels. This attribute has led managers in
places where lakes fee over to apply fluridone in the fall in the Midwest (WADOE 2002),
allowing for longer exposure periods.

In Chena Slough and Chena Lak#épdeagrows both alone in monotypic stands and in
mixed assemblages with other native aquatic plants as the dospesigs. At the proposed low
rates of application (leading to total concentaons of O150 ppb) fluridon
lethal only toElodea The aquatic plant community is expected to shift back to one comprised
entirely of native species. There may be a time period during ihicteais decaying that light
and dissolved oxgen may be temporarily reduced. As the plant material continues to decay,
water clarity and dissolved oxygen as well as nutrient levels are expected to return to normal
water quality levels.

Diguat
The current treatment prescriptions for Chena Slougtthisiet Slough, and Chena Lake

include the use of fluridone only. As this treatment program unfolds, the steering committee may
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consider the use of diquat in targeted locations where aquatic vegetation biomass is very high.
Diquat can be used in such cinestances to reduce plant biomass, and thereby increase the
efficacy of the subsequent fluridone application. The requisite permitting and NEPA process will
be carried out for diquat, and detailed prescriptions will be added to update the current plan.
Diquat is considered a moderately toxic material, labeled with the USEPA signal word
Awarningo (USEPA 2002). Diquat exhibits | ow
but has moderate to severe acute toxicity by dermal exposure. Humans drinkengoméaining
diquat in excess of the maximum contaminant level (MCL) over many years could get cataracts.
Diquat can cause eye irritation, and can cause serious burns and scarring of the cornea (Sax
1984). Diquat may be harmful to the gastrointestinakttadneys, and liver of mammals,
causing severe congestion and ulceration of stomach and gastrointestinal tract (Gosselin et al.
1984).

Diquat is not known to cause genetic changes and is therefore not considered a mutagen
in acute tests with mice. Digt does not cause tumors in rat studies both acute and chronic.
Tests have been conducted on mice, rats, guinea pigs, rabbits, dogs, and cows (Cochran et al.
1994, Hayes and Laws 1990). Diquat causes cataracts in dogs and rats, and developmental
effects n rats and rabbits (Cochran et al. 1994). Oral diquat doses are metabolized mainly in the
intestines with excretion in feces, in tests with rats, hens, and cattle. Minute trace8 (0.004
0.015% of oral doses) of diquat were found in cow milk, and cows astdaved sensitive to
diquat exposure. Diquat is considered moderét@tic to practicallynontoxic to birds,
depending on the species. In mallards, acute toxicity (LD50 or lethal dose fifty in which half of
the subjects are killed with that dose) was B&yfkg. For domestic hens, oral LD50 was 200
400 mg/kg, for rats 120/mg/L, for mice 233 mg/kg, and 188 mg/L in rabbits. Chronic exposure at
the 4week neobserveeeffectlevel (NOEL) for increased relative liver weight in rats from
dietary exposure to digti was 7.2 mg/kglay (Cochran et al. 1994).

Diquat is slightly toxic to fish. The lethal concentration fifty (LC50, in which half of the
experimental subjects are killed when exposed to that concentration) was 12.3 ppm for rainbow
trout and 28.5 in Chindo(king) salmon at eight hours, and 16 ppm at 96 hours for northern pike
and 20.4 ppm for fingerling trout. Some species of fish may be harmed but not killed by
sublethal levels of diquat, including suffering respiratory stress (yellow perch) (Bimber et al
1976). There is no bioconcentration of diquat in fish. Diquat is toxic to aquatic invertebrates,
which display varying levels of sensitivity. Diquat has shown to be 300 more times toxic to
amphipods than mayfly, with caddisfly, damselfly, and dragoeflg kensitive in that order
(Nicholson and Clerman 1974, Wilson and Bond 1969).

The MCL is 0.02 milligrams per liter (mg/L) or 20 ppb for diquat (USEPA 2002). Diquat
residue studies suggest that diquat is not persistent in water, as it binds to suppdrdies! in
the water, which are then taken up by plants. Thelifialis less than 48 hours in water.

Affected plants decompose and release diquat, which is then degraded by microbes,
photodegraded by sunlight (within 1 to 3 weeks), or adsorbed to esedparticles. Adsorbed
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sediment diquat is also degraded by microbial activity, although diquat has been found in the
bottom soil of pools and ponds four years after application. Adsorption rates are highest in loam,
sandy clay loam, and sandy loam (Cochetial. 1994). Granular activated carbon can be used to
remove diquat to below MCL.

At its maximum application rate of 2 gallons per surface acre, the Littora® (a formulation
of diquat) label for Landscape and Aquatic Herbicide specifies the followirey wse
restrictions after treatment: O days for fishing and swimming, 1 day for consumption by livestock
and domestic animals, 3 days for drinking, and 5 days for irrigating food crops and production
ornamentals. The Restricted Entry Interval for this pobds 24 hours.

VII.  Proposed Treatments

1 Mechanical Control

Chena River

Diver-assisted suction dredging will be implemented to remove any isolated patches of
Elodeaoccurring in the Chena River. In 2015 Test the Waters conducted dive searches fo
Elodeain the Chena River, from the mouth of the Chena River to the mouth of Chena Slough.
Throughout this section of the river, divers dove from 3 ft to the middle of the river to search the
river bed for the plant, and visual searches were simultalysmusducted from shore. Only one
live rooted patch oElodeawas found located at 64.83985347.849821 near the Tanana Chief
Riverboat. Followup surveys to detect potential regrowth in this patch, or new patchdsdea
will be conducted in 2016 arah an ongoing basis. The suction dredge will be used to remove
any patches dElodeathat are found in the river. The suction dredging activities have been
permitted by the U.S. Army Corps of Engineers, and meetdheeporting requirements for
Nationwide Permit27- Aquatic Habitat Restoration, Establishment and Enhancement.

1 Herbicide treatments
The herbicide treatment prescriptions for all three water bodies were formulated in consultation
with aquatic herbicide specialists from SePRO Corporation.

Chena Slough
We propose to treat a 1-Hre section of Chena Slough from the vicinity of Plack Road

to the mouth of the slough. Pelleted and liquid formulations of fluridone will be applied in Chena
Slough over a B 4 year period starting in spring 2017 bl@2). The pelleted formulation leads

to a slower herbicide release, with later liquid treatment maintaining the target concentration.
The use of SonarH4C (pellets, 2.7% active ingredient) is proposed for use in Chena Slough. This
pellet has a lower pemtage of active ingredient than SonarOne, and will be used in order to

more thoroughly cover the areal surface of the slough, and make sure pesticide is present in the
many backwater areas. Two treatments (spring and summer) of SonarH4C are proposed in eac
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year of treatment (20172020). Sonar would be applied at the rate of Z8 ppb in the spring

and 25 50 ppb in the summer treatment. In addition, we propose a drip treatment of
SonarGenesis (liquid) over a-W&ek period in each year of treatmenalfle 3). The injection

station will be installed on private property upstream of the infestation, close to where Plack Rd
crosses the slough. This liquid formulation will be administered via a liquid herbicide injection
system (Fig. 6). This combination 8bnar pellets and injection of SonarGenesis would maintain
an inwater concentration of 48 ppb of fluridone during the 3®eek treatment period.

Chena Slough contains backwater areas that will be inspected during each application
period for presence @&lodea Many areas may require the application of SonarH4C or
SonarGenesis via a backpack sprayer or small pellet spreader mounted to a barge or airboat. This
would ensure coverage of all plants within the slough.

To prevent the spread Bfodeg a boonto catch fragments will be installed where the
Slough enters the Chena River. There will be a series of two nets in the water channel (near the
mouth of each slough), each of which will extend half way across the channel, and will extend to
approximately 6-75% of the depth of the channel at that point. A multi filament seine net (mesh
size 33 mm) will be hung from a buoyant boom, and there will be lead weights attached to the
bottom of the net, allowing it to hang suspended in the water channel. Theoorby/qf contact
with the substrate will be an anchor for a single guideline to fasten the net to the substrate, for
each of the two nets, and three of the lead weights (per net) will go to the bottom. This
construction would allow fish passage (the fiah swim around or under the nets), and boat
movement (boats can maneuver around the nets). There will be orange markers on the boom, and
an orange buoy fastened to the end of each net, in addition to signage posted upstream to notify
boatersThe booms wilbe periodically cleaned throughout the season, and the adhering plant
material transported to an upland location to be buried.

Chena Lake

We propose to conduct a whole lake treatment in Chena Lake (234 acres) (Table 3).
Elodeacover was surveyed ag\&en points along the perimeter and at one point on an island in
Chena Lake in 2011 (Fig. 4). Two applications of SonarOne (pellets) are proposed in the first
year of treatment, in the spring and summer (Table 3). The pelleted formulations will be
deliveral using a granular spreader mounted on a boat (Fig. 8). One application of SonarGenesis
(liquid) is proposed in the spring. During successive years of treatment a single follow up
treatment of SonarOne is proposed. The projected time for treatment dbdea ihfestation in
Chena Lake is-23 years. FasTEST samples to monitor concentrations of fluridone in the water
will be collected four times a year at 4 locations in the lake. Surveys to mBtattgadensity
will be conducted by boat annually.
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Totchaket Slough

We propose to treat the whole of Totchaket Slough, which covers an area of 232 acres
(Table 4). Pelleted (Sonar ONE) and liquid (Sonar Genesis) formulations of fluridone will be
applied to the slough over a 3 year period. In each year of tneiatvegoropose three
applications (spring, summer, and fall) of Sonar ONE pellets. We propose to apply Sonar ONE at
the rate of 30 ppb in the spring, and 20 ppb during the summer and fall treatments. We propose
to apply Sonar Genesis at the rate of 5 ppiinduhe spring treatment. The combination of
Sonar pellet applications and application of Sonar Genesis are designed to maintaiuatan in
concentration of Sonar ofi48 ppb during the 12 week treatment cycle. Water samples for
FasTEST analysis will beollected at 3 locations along the slough 5 times per year.

Pesticide Application Procedures

First, a detailed investigation of the accessibility of different areas of the infested water
bodies will be conducted, and specific application methodshdiépg on the nature of the area
will be detailed. SePRO Corporation will be contracted to manage the pesticide application in all
three treatment areas. All materials and pesticide application equipment will be transported to the
site by truck or boat. Peside dispersal will be made directly into the lake or slough by DEC
certified applicators from outboard motorboats or along shorelines. Boats will be equipped with
delivery systems for liquid (SonarGenesis) or pellet (SonarH4C and SonarOne) herlicede to
water.

Pellet application: In accessible areas, pelleted herbicide will be applied using a forced air
blower system mounted on a motorboat. The blower system will be calibrated using clay pellets
with the same size and weight as the herbicide pefetst weight of training pellets will be
passed through the blower to measure the time required to deliver the pellets, and this will be
repeated several times to obtain an average. That information will be used to determine the time
required to delivertte full prescription to the treatment area. Application routes will be
determined based on swath width of the blower and programmed into the onboard GPS
equipment. These swaths will be followed by the operator of the application vessel. The speed
will be determined by the amount of time required to deliver the prescribed weight of pellets to
the treatment area. Shoreline applications of pellet herbicide will be made by hand in areas that
are not readily accessible by boat. Calibrated hand spreaders usktdy applicators to
distribute pelleted herbicides in areas with low water levels, or areas with thick emergent
vegetation.

Liquid Application: Liquid herbicide will be applied using a pump connected to weighted
hoses mounted on a motorboat in ChenaelL&kforked intake line will draw lake or slough
water and herbicide separately to be mixed and applied to the treatment area. The intake line that
will draw herbicide will be metered. The intake rations will be calibrated by running both intakes
with untreated water to determine the mix ratio (gallons of water: gallons of herbicide). That
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ratio is combined with the pump discharge rate to determine the volume of herbicide being
discharged per minute. Application routes will be determined based on swath widt
programmed into the onboard GPS equipment, and followed by the operator of the application
vessel.

The herbicide injection system to be installed in Chena Slough is a holding tank of
herbicide with a small hose fed into the water, secured in a lot¢kié&ghox (Fig. 8). The
herbicide application is metered out via a peristaltic pump. Application rates can be adjusted in
real time via a secure landline. Permission for placement of an injection system has been secured
on private property for Chena Sldug

The goal is to maintain a concentration of herbicide that is lethal to Elodea in the
treatmentareafor480 days. See sampling protocols wunder
concentrations fall below 75% of the target amount for two consecutiveesrtipn
supplemental fluridone will be added. Fluridone applications will not exceed 150 ppb in one
year).

All applicators will be AKDEC certified, and will act in accordance with all EPA label
instructions. Applicators will review all safety procedui@spesticide application, including the
treatment procedure for accidental exposure. As per the labels, gloves and eye protection are
required to apply Sonar. In the case of diquat, applicators will wear all recommended personal
protective equipment (PREo prevent contact including coveralls, chemically resistant gloves,
footwear, goggles, and apron. Face shields or goggles will be worn for loading, mixing, clean up,
repairs to equipment, or maintenance. Applicators will follow all procedures to prevent
unintended exposure to the chemicals. Glgaand equipment storage will follow all
recommended procedures. There will be no eating or drinking by the applicator during
application of the herbicide.

Applications of fluridone in Chena Lake and Chena §lowill take place under
appropriate conditions for boating, avoiding conditions of high wind and water flow. Storage of
any unused product will be in the original containers, in an appropriately secure facility
(Fairbanks Fish and Wildlife Field Officep1 12" Ave., Fairbanks, AK 99701), to ensure that
no unintentional exposure to humans, animals, or the environment occurs (ADEC 2013).
Warning signs for pesticide storage (in accordance with 18 AAC 90.615(e)) will be posted
(ADEC 2013). Emptied containevdll be triple-washed, punctured, and crushed on site
immediately after use (CDTSC 2009). These containers will later be appropriately discarded in
the landfill.
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VIIl.  Monitoring and Assessment
All attributes will be assessed gireatment, during treatmerand postreatment in Chena
Slough:

Non-target attributes:
1. Water quality
2. Fish and aquatic invertebrates
3. Aquatic plants other thaBlodea

Target attributes:
4. Presence dElodea
5. Concentration of fluridone

The Sample Reach

The upper reach of documentélbdeapresence in Chena Slough is downstream of the Plack
Road crossing over Chena Slough (Fig.10). Within this reach, sample collection sites will occur
below the Mission Road intersection downstream to the Plack Road intersection, with a total of
four posible sample reaches. In the lower reach, including and downstream of the Plack
intersection, there are a total of five intersections that can be used for sample collection sites.
Water quality sample sites will be throughout the entire Chena Slough(edzmieElodea

presence as well as below) to document the range of values prior to, during and after herbicide
application. Three sample reaches for aquatic invertebrates and juvenile fish will be chosen
based upon other site characteristics, based upgmekence of riffles and adult Arctic grayling.
Aquatic vegetation will be sampled throughout the same sample reaches where water quality
parameters were collected.

Sites
Sites for water quality and biological sampling established during a field vistagr22, 2015.

SITE DESCRIPTION

NUMBER

Cs1 Mission Rd

Cs2 Airway Rd and
Badger

CS3 Plack Rd and
Badger

CS4 Peede Rd and
Badger

CS5 Persinger Rd
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Water Quality

The following water quality parameters will be measured before, during and aftesetio

herbicides in the Chena Slough: pH, DO, turbidity, conductivity, and temperature. Water quality
measurements will be taken at five sites from Mission Road to Persinger Road (see Sites above).
In addition, dissolved oxygen will be monitored durihgee 24hour periods to examine natural

daily fluctuations in dissolved oxygen. All measurements will be takasiturwith a handheld
multi-meter and turbidimeter.

Fish and Aquatic Invertebrates

Five drift nets will be stationed below riffle sectionstlsat flow coming off of the riffle will

pass through the drift net. Nets will be set for 1 hour during which time the depth and flow at
each drift net will be measured. Nets will be emptied into a white pan and the contents sorted
through looking for juveite fish. Any juvenile fish found will be counted, identified, measured

and released. The remaining sample will be emptied into a labeled Nalgene bottle, covered with
80% denatured ethanol and stored until samples can be sorted, and aquatic inverntebrates a
counted and identified. Each late May, early July, andAwidust there will be samples

collected from five sample sites for a total of 15 samples. Samples will be collected in 2015 (pre
treatment), 2012018 (during treatment) and in 2019 (post treatne

Native Aguatic Plants

A late season survey will be conducted from Mission Road intersection down to near the
Persinger intersection for aquatic plant composition. The plan is to sample when plants are at the
peak of their growing season and bef@rescence. A throw rake will be thrown at randomly
selected locations within a sample reach. Each sample capture will be examined for plant
species, number, and condition.

Presence dElodea

The three targeted infestations (Chena Slough, Chena Lake tofRet Slough) will be

annually revisited to monitor for regrowth Bfodea Additionally, continued surveying is

essential to assess the spread of this invasive, and identify areas that may have become infested
over the past 4 yearA.rotating subset ahe previously surveyed locations (Figs. 2 & 3) will be
annually revisited to investigate new infestationsklibdea A survey protocol is in draft, based

on the methods for the 2015 work throughout interior Alaska. Minor infestations will be

manually caitrolled, or mechanically controlled in deeper waters (such as the Chena River).

Monitoring fluridone concentration

To ensure that target concentrations of fluridone are maintained, water samples will be
collected routinely from each treatment area sulgjected to FasTEST analysis. FasTEST is a
rapid assay that measures the concentration of aquatic herbicides in water and soil samples.

102 | Interior Elodea Eradication EA



Chena Lake will be sampled at 4 locations, 4 times per year (locations TBD). Totchaket Slough
will be sampled 5 timesyear, at three locations (Fig. 7). Chena Slough will be sampled at 10
sites, 8 times per season. All water samples will be collected using FasTEST protocols
established by SePRO, and sent by overniaght
laboratoryin Carmel, IN for immunoassay following the techniques described by Netherland et
al. (2002). Approximately ~10% of water samples will be duplicated and sent to an independent
l ab for verification. Al test results wild/l
(http://www.fairbankssoilwater.orjy/Chena Slough residents will be notified of treatment plans,
irrigation restrictions and the availability of test results via mail before any treatment begins.

To exanine whether fluridone is migrating into groundwater, sediment cores and well
water will also be tested pesktatment, pending landowner and subsurface water rights.
Depending on the depth of a well, it is expected that fluridone concentrations in duirkerg
wells will be negligible due to fluridoneos
The soil organic carbon partitioning coefficient (Koc values) for fluridone range from 70 to 2700
for different types of soils; ~2700 in 60% clay withiyp 1.8% organic matter, and ~270 in fine
sandy loam with 8.5% clay and 1.7% organic matter. The higher the Koc value, the less mobile
organic chemicals are, while the lower the Koc value, the more mobile the organic chemicals are.
Chena Slough is dominatédy finegrained, organicich sediments (Kennedy and Hall 2009),
which are more likely to reflect higher Koc values for fluridone in the treatment area, reassuring
that fluridone will not travel more than a few inches into the soil. Both SePRO Corpaata
third party will be utilized to determine concentrations.

IX. Preventing spread ofElodea

Outreach and Education

The treatments for eradicationBlodeaproposed in this IPM plan will affect multiple user
groups in the Fairbanks and North PoleaareChena Slough is lined by private residences and
used yearound for recreational activities such as boating, fishing, and snow machining. Chena
Lakes is a popular recreation area for swimming, fishing (summer and winter), and non
motorized boating. Alsthe Chena River is heavily populated and provides many of the same
outdoor recreational activities. Engaging the public on the issiE®dég and educating them
about boat and equipment cleaning are crucial to minimizing the spréadetafragments

from the existing infestations to new areas. Additionally, describing the life history of the plant,
its effects on aquatic habitats, and the pros and cons of control options will provide the public
with a better understanding for future actions.

Priorities for outreach:
1) Garner awareness and support for the proposed treatment plan.
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Engage local print and radio media outlets about the dangEied#aand the
planned treatment in affected water bodies.

Public meetings with residents in the North Pakagrequired by permitting
process).

Public meetings with residents in Nenana (required by permitting process).
HostElodeaDay at Chena Lakes Recreation Area, an informational public event co
sponsored by the Fairbanks North Star Borough.

Maintain an ugto-date website containing information Btodeaand the treatment
plan.

Keep civic leaders informed of tl#odeatreatment plan.

Work with Chena Slough residents to find other irrigation sources during the
treatment period

2) Prevent spread and-irgroduction ofElodeain interior Alaska.

T

Deploy signage providing information abdtibdeaand instructions on boat

cleaning, as well as informational brochures, at key recreational areas and boat
launches along the Chena River, and float plane ponds aityhef Fairbanks, near
Nenana, and at Chena Lakes Recreation Area.

Outreach in villages along the Yukon and Tanana to Elz#eaawareness and
promote clean boating practices.

Ongoing cooperation with the SaleBalta SWCD to continue surveying ffodea
Present at local and statewide conferences and workshops about the presence of
Elodeaand efforts towards eradication in interior.

Continue outreach at public events in the Fairbanks area to raise awareness about
Elodea

Ongoing surveying effortsthrguh out i nteri or Al aska (see

Budget

Eradication oElodeain the Chena River watershed (Chena Slough, Chena Lake, Chena
River, and Totchaket Slough) will be a43y/ear endeavor. Below is an estimate of the
annual costs for purchasing therbicide. The cost of application goes down in

successive years. Moreover, there is a possibility actual costs will be considerably lower
than these estimates, especialligliddeais eradicated from Chena Slough in three years,
and the fourth year of hadide application is deemed unnecessary. Some of the
application equipment will be available on loan from Kenai National Wildlife Refuge.
The cost of the liquid herbicide injection system is approximately $15,000.
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XI.

BUDGET

Year Waterbody Costof  Total
herbicide

1 Chena Slough $148,000 $337,020
Chena Lake $98,700
Totchaket Slough $90,320

2 Chena Slough $137,000 $274,320
Chena Lake $47,000
Totchaket Slough $90,320

3 Chena Slough $137,00 $274,320
Chena Lake $47,000
Totchaket Slough $90,320

4 Chena Slough $108,000 $108,000
Chena Lake $0
Totchaket Slough $0
TOTAL $993,600

The cost of herbicides needed for eradicaiigfleain each of the three infested water
bodies is:

Chena Slough total cost of herbicides (4 ye&#53%0,000

Chena Lake total cost of herbicides (3 yea$4p2,700

Totchaket Slough total cost of herbicides (3 ye&#27:0,960

Administrative Record
July 20091 Specimen collected from the Chena Slougihychered at UA Herbarium.

September 2010 Floating fragments dElodeawere found in the Chena River. Dense
infestation found upstream in Chena Slough. Plants recognized as invasive.

December 2010 Public meeting, Elodea Steering Committee formed. EBWakes
lead.

April2011TA Cont r ol Ebdeaspmw in the Ghena Slough near Fairbanks,
Al askaodo white paper written.
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Summer 2011 Extensive surveying in Tanana Valley watershi€lddeadiscovered in
Chena Lake.

Summer 2012 Survey of Chena Lakperimeter. Tanana Valley Watershed Association
surveyed the Chena River.

Summers 2013 & 2014 Trials for mechanical and manual removaEtddeain the
Chena Slough conducted by FSWCD and Test the Waters Dive Shop.

March 20147 DNR quarantine oElodea for the state of Alaska.
December 2014 Public meeting in North Pole.

January 28 2015i Elodea Steering Committee-cenvened, monthly meetings here
after.

April 20157 Informational meeting.Sdraft Integrated Pest Management.

June 18 2015i Public meeting in North Pole.

Summer 201% Extensive surveys fdglodeain interior Alaska. Discovery of Elodea in
the Totchaket Slough north of Nenana. Ongoing mechanical remokzidd#ain the
Chena Slough.

September 2016 First draft DEC Pesticid&se Permit (PUP) for fluridone.

January 26 20167 DEC PUP submitted by DNR

February 8 20161 Start of DEC public commenting period on the Pesticide Use Permit
February 1% 201671 Funds for herbicides requested from Alaska State Legislature
Februay 29" 201671 First draft of NEPA Environmental Assessment

March 7" & 8" 20161 Public meetings held in Fairbanks, North Pole, and Nenana.

March 8" 20167 End of public commenting period

April 201671 Pesticide Use Permit revised to address concarsesd at the public
meetings. Sonar Genesis Special Local Need 24(c) label prepared by SePRO, submitted
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to EPA and approved. The revised permit reflected:1) more detailed information on wells
within the treatment area, 2) increased water and sedimeptisgnand 3) inclusion of
the 24(c) for Sonar Genesis.

April 29" 20161 Revised PUP submitted to DEC for review.

May 1%tand May 297 Public Notification of the DEC public commenting period on the
Pesticide Use Permit posted

June 291 Public comnenting period ended.

November 8 20161 DEC completed its evaluation of the pesticide use permit
application, and issued a permit to Alaska Department of Natural Resources, Division of
Agriculture (Permit No. AQU-07) for the application of Sonar Gesie Sonar One,

and Sonar H4C all with active ingredient fluridone to waters of the state to control
invasive Elodea in Chena Lake, Chena Slough, and Totchaket Slough in the Fairbanks
area.

January 8 20171 The Draft Environmental Assessment for thestiar Alaska Elodea
Eradication Project was submitted by ADNR, Division of Agriculture to the U.S. Fish
and Wildlife Service for review. The public commenting period on the draft EA will end
on February '8 2017.
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XIll.  Figures and Tables

Fairbanks and North Pole Elodea Surveys
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Fig.1 Map shaving water bodies in the Fairbanks and North Pole areas that were surveyed for
Elodeain 2011.
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B Current Elodea Infestations
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Fig.2 Locations of knowrElodeainfestations in interior Alaska, and 2015 survey locations.
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Fig.3 Map indicating the locationd &anown Elodea infestations within the state of Alaska.
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Fig. 4 Variations in density oElodeawithin the Chena Slough infestation, measured
in 2011.
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Fig.5 Elodealocations in Chena Lake, measured in 2012.
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Fig. 6 Variation inElodeadensity throughout the infestation in Totchaket Slough.
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Fig. 7 FasTest locations along Totchaket Slough
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Fig. 8 Herbicide drip system apparatus for delivery of liquid herbicide (Sonar Genesis).
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Mle/Z014 l“?

Fig. 9 Vortex granular spreader systenoumted to a boat for application of pelleted
herbicide (Sonar ONE and Sonar H4C).
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~SRe.
Fig.10Location of monitoring sites along Chena Slough
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Table 1L Comparison of aquatic herbicides. Herbicidesatd considered further.

LD-50 in rats
Aquatic (mg/kg body  Mode of
Herbicide weight) action  Further considerations
Some formulations are highly toxic to fish.
2,4D 375666 Systemic Potentially carcinogenic and an endocrine disruptc
Non-specific, highly toxic biocide. Notmoropriate
Acrolein 50 Contact for use in natural waters.
Copper sulfate
pentahydrate 300 Systemic Toxic to fish.
Diguat 120 Contact Swiftly diluted in moving waters.
May kill native plants. Cannot be applied within 60
feet of a drinking water well.&@ne formulations
Endothall 51 Contact highly toxic to fish.
Not effective on Elodea (Glomski & Netherland
Flumioxazin >5,000 Systemic 2013).
May injure some susceptible aquatic plants. Irrigat
Fluridone >10,000 Systemic restrictions apply.
Effective only on plants that grow above water, noi
Glyphosate 5,600 Systemic specific to Elodea.
Imazamox >5000 Systemic Sensitivity of Elodea and native plants unknown.
Imazapyr >5000 Systemic Not effective on submerged plants.
Likely to move into groundgater, some evidence of
Penoxsulam > 5,000 Systemic carcinogenic effects.
Triclopyr 630729 Systemic Ineffective in moving waters.

118 | Interior Elodea Eradication EA



Table 2.Detailed application prescription for Chena Slough treatment

Application 1 Application 2
Year Product Rate gal or Rate gal or
(ppb)  Ibs (ppb)  Ibs
1 Sonar Genesis 8.0 244.0
Sonar H4C 70.0 24946 50.0 1781.8
2 Sonar Genesis 8.0 232.0
Sonar H4C 50.0 1781.8 40.0 1687.3
3 Sonar Genesis 8.0 232.0
Sonar H4C 50.0 1781.8 40.0 1687.3
4 Sonar Genesis 4.0 164.7
Sonar H4C 50.0 1781.8 25.0 1054.6
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Table 3.Detailed application prescription for Chena Lake treatment

Application 1 Application 2
Year Product Rate gal or Rate gal or
(ppb)  Ibs (ppb)  Ibs
1 Sonar Genesis 7.0 141.7
SonarONE 6.0 1214.6 607.3
2
SonarONE 7.0 1417.0
3
SonarONE 7.0 1417.0

Table 4.Detailed application prescription for Totchaket Slough treatment

Application 1 Application 2 Application 3
Year Product Rate gal or Rate gal or Rate Gal or
(ppb) Ibs (ppb) Ibs (Ppb) Ibs
1 Sonar Genesis 5.3 20.0
SonarONE 30.0 11275 20.0 751.7 20.0 751.7
2 Sonar Genesis 5.3 20.0
SonarONE 30.0 11275 20.0 751.7 20.0 751.7
3 Sonar Genesis 5.3 20.0
SonarONE 30.0 11275 20.0 751.7 20.0 751.7
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8.2 DEC Pesticide Use Permit

T;}]: o Department of Environmental
ALASKA Conservation

GOVERNOR BILL WALKER DIVISION OF ENVIRONMENTAL HEALTH
) Pesticide Control Program

1700 E. Bogard Rood Biog. 8, B, 103
wadla, Alodio $PA54

Main: 9073741855

Tolt frea: 800,478.2577

Frme PO730 62302

MNovember 9, 2016

Heather Stewart

Matural Resource SP::i:i.alth I
Alaska Plant Marerials Center
23108 Hndmhnrg Spur
Palmer, AK 90645

Subject: Permit to ,"\Erpl}r Pesticides #16-A0Q1-07
Dear Ms, Stewart,

The Department of Envitonmental Consetvation {DEC) has completed its evaluation of your request for
a permit for the application of the pesticides Sonar Genesis, with EPA reglstration mumber 6769034 and
state of Alaska registration number AK-1600001; Sonar One, with EPA repistration number 676945
and Sonar H4C, with EPA registeation number 67690-61, all with active ingredient fluridone to waters of
the state to control invastve Elodea in Chena Lake, Cheny Slough, and Totchaket Slough in the Fairbanks
area. DEC is issuing the enclosed permitin accordance with Alaska Statute 46.03.330 and Title 18, Chapter
90.525 of the Alaska Adminisirative Code {15 AAC E'EI.SZSJ.

Any person who disagrees with this decision may request an adjudicatory hesring in accordance with
18 AAC 15,195 - 18 AAC 15.340, or an informal review by the Division Direcror in accordance with
18 AAC 15185, Informal review requests st be delivered b the Division Director, Alaska
Department of Environmental Conservation, 5535 Cordova Street, Anchorage, AK 99501 within 15 days
of the permit decision. Adjudicatory hearing requests must be delivered to the Comumissioner of the
Department of Environmental Conservation, 410 Willoughby Avenue, Suite 303, Juneau, Alaska 99801,
within 30 days of the permit decision. Tn both cases, please alse send a eopy of the request to DEC
Pesticide Program, 1700 E. Bogard Road, Building B Suite 103, Wasilla, AK. 99654, 1fa hearing is not
requested within 30 days, the fght to appeal is walved. More information about the subnussion of 4
request for an informal review or adjudicatory heating may be found at

commigh i i

Sincerely,
]

7
\\S e
Robert | Blankenb t, P.1.

Solid Waste & Pesticides Program Manager

Enelosure
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STATE OF ALASKA
DEPARTMENT OF ENVIROMNMENTAL CONSERVATION
555 CORDOVA STREET
ANCHORAGE, ALASKA 99501

PERMIT TO AFPLY PESTICIDES

Petmit No.: 16-AQU07

Dhate Tseued: November &, 2016

Date Effective: December 19, 2016
Diate Expires: December 31, 202

The Alaska Department of Environmental Conservation (ADEC), under authority of Alaska Saute
46.03.330 and Tide 18, Chapter 90.525 of the Alaska Administrative Code (18 AAC 90.525), hereby
grants a Permit to APPIT Pesticides to:

Heather Stewart
Matural Resource Specialise 11T
Alaska Plane Materials Center
5510 5 Bodenburg Spur
Palmer, AK 99645

for the purpose of applying the pesticides Sonar Genesis, with EPA registiation number 6769%0-54
and state of Alaska registration number AK-1600001; Sonar One, with EPA registration number
67690-45; and Sonatr H4C, with EPA registration number 67680-61, all with active ingredient
fluridone to waters of the state to control invasive Elodea in Chena Lake, Chena Slough, and
Totchalet Sluugll in the Fairbanks area.

The permit holdet shall manage and apply the pesticide in accordance with 18 AAC %0 and the permit
application materials submitted March 4, 2016, In addidon, the following permit conditions and
stipulations ate required:

1. Apply pesticide only when target plants ate actively gprowing.

2. Use pesticides only in the manner specified by the label instructions. Adhere to all the
requirements specified by the pesticide product label.

3. Ensure that pesticides are applied only by a person propetly certified by DEC to apply such
pesticides, or a person under the direct supervision of a person so certified.

4. Apply pesticides using propetly calibtated equipment, and in strict compliance with safety
precautions.

5. Monitor downstream areas of the outflow of Chena Slough for impacts to vegetation. Visual
monitoring shall be conducted once a week throughout active application of lquid pesticide
product. Notify the DEC Pesticide Program immediately of any detected impacts,

6. Identify and obtain permission to test at least 3 private drinking wells along the length of the
treatment area in Chena Slough. Assay each drinking water well for the presence of fluridane
within ten days of initial application, and then at least every eight weeks thereafter until

Page 1 of 3
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11.

12,

13

14,

15.

16.

17.

concentrations of fluridone in the treatment area of Chena Slough decrease to less than 5
ppb.

If fluridone in excess of 20 ppb is detected in any private deinking water well, refrain from
any additional fluridone application until specifically authorized to continne by DEC,

Conduct visual monitoring for dams o blockages along the length of the Chena Slough
treatment area at least weekly throughout the duration of the treatment.

[nstall and monitor at least two steeamn flow gauges in the Chena Slough treatment area.

. Investigate the cause of any unexpected changes in stream flow indicated on stream flow

gaupes within 24 hours.

If flooding events oceur, refrain from any additional furidone application untl stream. flow
has returned to pre-flood levels.

If damming or blockage of stream flow occurs, refrain from any additional fAurdone
application untl damming or blackage is resolved, and stream flow has retumed to pre-
blockage levels.

Locate all antomatic drp stations in a secure, locked box capable of containing any leaks
which might occur at the distribution site.

Monitor the drip station at least once per week when in use, and nmediately repair any
malfunctions or leaks,

Ohbtain baseline measurements of water quality parameters including pH, dissolved oxygen,
conductivity, turbidity, nitrogen, and phosphotus levels priot to treatment in two separate
locations in Chena Lake, and in locations that are upstream and downstream of treatment
areas in both Chena and Totchaket Sloughs.

Prior to application, notify each resident adjacent to treatment area that waters should not be
used for irdgation purposes, and cavntioning them to use an alternative irrigation source until
ambient concentrations are less than 5 ppb. Ensure that residents can obtain information
about measured ambient concentrations.

Maintain the following records for each pesticide used. Records must be available to DEC
UPO reguest:

Prosduct natme

EPA registration number

Target pest

Date and time of applicaton

Location of drip stations

Method of application

Weather conditions during application
Amount of pesticide ysed

Location and size of treatiment area

®  Names of applicators

Pape 2 of 3
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Putchase, stotage, and disposal information

Trinking water well labomatory results

Schedule and results of visual vegetation monitoring
Schedule and results of visual dam and blockage monitoring
Results of any stream flow investipations

Schedule and results of drip station monitoring
Pre-treatment watet quality parameters

Irrigation notification dates and addresses.

18, Dispose of empty pesticide containers in accordance with label directions and
18 AAC 90.615(x). Any buring of pesticide containers must be done in compliance with
18 AMC 50,

19. Immediately report any spill or accident, alleged accident, or complaint to the DEC Pesticide
Program at 1-800-478-2577.

20. Ensure that decontamination, safety, and spill cleanup supplies are available at the treatment
site at all times duriug appl'lnati(m_

21. Store all pesticide containers securely, as required by 18 AAC 90.615(d}. Post 4 warning notice
oft the outside of each storage atea i l:ﬂihp]iﬂl'u:t: with 18 AAC 90.61 51:«:}{]1}

22, No later than March 31 of each year throughour the duration of the permit, submit a written
Summary of Treatment Results in accordance with 18 AAC 90535, This summary must
include the following information:

* Al records specified under Stipulation 17;
*  Assessment of suecess or failure of the treatiments; and
®  Any observed effect on human health, safety or welfare, animals, or the environment.

In addition to the shove uripu]ahnns, the ADHEC Pesticide Program may monitor treattnents to ensure
compliance with 18 AAC 90 and the Permit Conditions and Stipulations.

This permit expires on December 31, 2020, or upon completion of the ahove deseribed project,
whichever comes first, and may be revoked in accordance with 18 AAC $0.540.

TN Dy

Rx:btrtj.l’hlallkcnl‘m:g, P.E.
Solid Waste & Pesticides Program Manager

Page 3 of 3
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8.2.1 DEC Decision Document

Department of Environmental Conservation
Division of Environmental Health

Department of Natural Resources

Application for
Permit to Use Pesticide
For Control of Elodea
In the Fairbanks Area

Public Noticed
May 2 through June 2, 2016

Decision Document
November 9, 2016

131 | Interior Elodea Eradication EA



Decision Document:
DNR Pesticide Permit Application Fairbanks AreaElodeaControl November9, 2016

Project Description

On April 27,2016 the Alaska D epartment of Naturad Resources (DNR), Division of Agriculture
submitted an gpplicaion for apermit to apply terbicideto control invasive Elodeain Chenal ake,
ChenaSlaugh, and Totchaket Slowh in theFarbanksarea

Elodeais an invasve aqudic plant that hasthe potentia to grow abundantly and compromise water
qudlity, hinder boat and float planetraffic, reduce dislved oxygen, and impect fisheries. Control of
thisinvasve plant is necessry to prevent sprea to other locaions. Physicd or medanicd controls
are ingppropriate, asthese methodsbrea the plant into fragnentswhich can then reproduce

Thepropaosed productsinclude;
Sorar Genesis, with EPA regdration number 676®-54and gate of Alaskaregdration
number AK-1600001;

A Sorar One, with EPA regstration number 6769-45;and

A Sorar H4C, with EPA regdtration number 6769-61.

All products have the adive ingredient fluridone. Treament is propased to ocaur betweean May and
October throughoutthe duration of the permit.

Fluridone isasdledive systemic herbicidelabeled for use in controllingaguetic vegeationin a
variety of aguetic stes. Fluridone killgarge plantsbyinhibitingtheformation of caotene. In the
absence of caotene, chlorophyll is degaded by sunlight, preventingthe plant from
phatosynthesizing.

Liquidproduct (Sorar Genesis) will be gpplied from motorboats usng aweghted trailing hose to
injed liquid herbicideinto thelower portionsof thewaer column(Chena Lake, Totchaket Slowgh)
or via acontinuoudrip system (ChenaSlowgh). Pelleted product (Sorar One, Sorar H4C) will be
applied from motorboats usngaforced ar blowe system, or gpplied by hand dongshorelines.

Thetarge concentration, which must be maintained for aminimumof 45days, is 8 parts per billion
(ppb). Applicdion rates differ fromtarge concentrations. The gpplicaion ratesfor pelleted products
(Sorar ONE and Sormar H4C) refled the dow releae rate inherent in these products, and

are Igted a 30ppband 70ppb, respedively. These gpplicaion rates are cdculated to result in a
sealy concentration at thetargd level of 8 ppb.

Public Comment

Notice of the permit gpplicaion was published in the Farbanks Daly Newsminer on May 1 and 2,
2016.Notice included information about the oppartunity to submit comments on the permit
goplicaion. The Alaska Department of Environmentd Conservation (DEC) adso posted the public
notice onlineat www .akedk.us/dec/tl pesend wwweec.ateak.us/pudic_ndiceltm

Thepubliccomment period for the permit gpplicaion bega on May 2,2016and ended June2,20%.
DEC reaived 25written commentswithin the comment period.
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Decision Document:
DNR Pesticide Permit Application Fairbanks AreaElodeaControl November9, 2016

Pesticide Use Permit Evaluation

Under 18 AAC 90.505a pegticide use permit isrequired to apply pesticidesto waersof the state.
Permitswill only be ssued if DEC determinesthat no urreasonable adverse effed isexpeded asa
result gpplying the pesticide. Per definitionsin 18AAC 90.99(84),0unreaonableadverse effed 6
meansan urreaonablerisk to humens, animals, or the environment, takinginto acountthe
eamnomt, socid, and environmenta costs and benefits of the use of a pesticide, as determined by
the department.

Human and animd hedth risksand environmentd costs and benefits of pegicidegpplication are
determined by evauation of the product(s) proposed for use, ste-spedfic agpeds of the proposed
gpplicaion, and environmenta impads of use, includingimpads on animas or other nontarge
gpedes. Sacid and ecnomic costs and benefits involvethe andyss of percaved or adud impacts
and kenefits of the propased projed on thepublic, and theecnomicimpad of performingor not
performingtheprojed. DECO anayss of these aspedsislaid outin thefollowing sedions.

Human H ealkh Risk and Environmental Cost/ Benefit Analysis

Product Evauetion

Before manufadurerscan sdl pesticidesin theUnited Sttes, the Environmenta Protedion Agency
(EPA) evauaesthe pesticidesthoroughly to make sure they can be wsed without posing herm or
ounreaonable adverse effedsd to humen hedth or the environment.

Pegticide products must undergo rigoroustesting and evauation prior to regstration gpprova. EPA
scientists and andysts caefully review data to determinewhether to regster a peticideproduct, and
whether spedfic redtrictionsare recessry. EPA usesinternd and externd reviewsinvolvingpeers
and thepublic through a comment process when condicting these evauations.

The scientific data requirementsfor product regstration are very detailed. Required data includes
charaderizationsof the pesticided chemistry and menufaduring process mammalian and eco-
toxicology, environmentd fate; resduesin oron hunan and livestock food or feead crops, applicaor,
ocaupationd, and bystander exposures, product efficagy; and incident reports. Regstrantscan be
required to conduwct and submitup to100or more individud scientific gudiesfor thereggration of
anew pegticide.

By definition, dl pesticidesare toxicto somedegee Theleve of risk from a pesticidedependson
howtoxic or harmful the substanceis, and thelikelihood of peoplecominginto contad with it.
Uncetanty fadorsare huilt into therisk asesment. These fadors crede an additiorel margin of
safety for proteding peoplewho may be expased to the pesticides.

In order for apegticideto beregstered, the EPA must determinethat the product can be used as
labeled without causng unreasonable adverse effedsto humansor the environment. If risksor
concansare icentified, appropriate risk mitigaion meaures are required. These are impemented
through product label requirements, which may includereductionsin gpplicaion rates, restrictions
to gpproved stes or commodities, advisory satements, implementation of speafic management
pradices, and other restrictionsor limitationsdesigned to mitigae risk.
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Decision Document:
DNR Pesticide Permit Application Fairbanks AreaElodeaControl November9, 2016

Thepropaosed product label must providetheadive pesticideingredients, gpplicéion diredions, use
regrictions, and warnings. Thislabd information is besed on theunderlying scientific data and
conclusonsaboutpotentia hazads, expaosures, and risksfrom use acordingto thelabel.

EPA dso conductsregular reasesmentsof currently regstered pesticides. Through thisre-
regstration progam, EPA asses®s new scientific sudiesand irformation aboutregstered products.
If thereis new evidence documentingunreasonablerisk to humen hedth and theenvironment, the
dlowed usage ismodiied and thelabel changed. When EPA identifies data gaps, new studiesare
required and reviewed.

If new information or studies showthat a pesticiderepresentsan urreasonablerisk even fter a
change of dlowable usage, EPA hasthe autharity to cancd registration of products containingthat
pesticide. Whenever EPA determinesthere are urgent humen and environmenta risksfrom
pesticideexposuresthat require promptatention, EPA will take appropriate regulatory adion,
regadless of theregdration review statusof that pesticide.

EPAG extensve andyses of eat pesticide product, and incorporation of new scientific data
regadingsafety and wse of exigting products, is sufficient to proted humen hedth and the
environment from unreasnable adverse effedsif used in acordance with the label.

The poposed products are currently regstered with EPA and are dso regstered in thegtate of
Alaska. Fluridone isspproved for gpplicaion to flowingwaters. Thefederdly approved product
labd for Sorar Genesisdid notspedficdly address gpplicaion to flowingwaers, astate Spedal
Locd Nealsregdration statuswas gpplied for and receved for thisproduct.

Siteand ConditionsEvduation

PralictChaectastics

Fluridone bindgo clay and soilswith high organic matter, espeddly in pellet form (Washington
DNR, 2012)Once boundto sediments, the products becomebiologcdly unavailableand are no
longe adive. For fluridone, proposed tredment levels are at very low concentrationsand therefore
requrre acontad timeof 45-90days (Washington DN R, 2012).

In madt situations, fluridoneis charaderized as binding quikly to suspended sediment soilsand
organic matter, resultingin modrate to low mobility in soil. Pesticidesbind mae realily to fine
grained particles, dueto theincreased surfae areato which the molecules can adhere. Dueto
chemicd characterigtics, fluridoneaso tendsto bind maerealily to organic sediments.

Onceit adheresto soil particles, fluridone isunavailableto disperse or to continueto ad asan
herbicide. Fluridone las an estimated haf-life in water of only20days (EPA, 1986)and ahydrosoll
half-life of approximetely 119days (NCBI, 2005) As aresult, fluridoneremainspresent in the
environment for only alimited time.
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Decision Document:
DNR Pesticide Permit Application Fairbanks AreaElodeaControl November9, 2016

SiteChaactastics

ChenaLake isaman-made lake built for flood control locaed 16 miles east of Fairbanks. It hasno
inlets or outlets during rorma flows, and theflood control structure has never been used since
congructionin 1979Thereis someresdentid development nea Chena Lake; fivedrinkingwaer
wdls have been identified within 200fed of thelake

Totchaket Slowh is 12milesnorth of Nenana It normaly has avery low flow, with an average8.5
ft3/s meaured in 20151t isrecharged from groundvaer and wetlands, and dischargesinto the
NenenaRiver. It isrdatively remote, with no dinkingwater wdls identified neaby.

Chena Slogh is 4 mileseast of Fairbanks. It normally has alow flow, with an average52ft¥/s
measured in 20151t isredarged from groundvaer, and dschargesinto the ChenaRiver. Thisarea
has sgnificant residentiad development dong its length.Many resdentshave lawnsor gadens, and
153drinkingwater wells have keen identified within 200fed of thetreament area.

There are no po#blewater intakesidentified in any of the propased treament areas.

Under Alaska Sttute46.15, resdentsmust obtain awaer rights permit from the D epartment of
Naturd Resources prior to diverting or withdrawing significant quantities of waer (greder than 500
gdlonsper day for ten or more days). As of duly, 2016 DNR Water Resources has not issued any
permitsfor thisadivity in thetreament area. There may be anumber of users who withdraw
smdler quantities of water to irrigae gadensor landscaing.

Thegeologyand hydrology of ChenaSlaugh and the rest of the propaosed treament areaare well
understood. A large number of studies have been conducted over the yearsto providean extremely
wdl documented, comprehensive hydrologic and geologic characterizaion of the area.

Thereis sgnificant documentation that ChenaSbugh is underlain with organicrich, finegrained
sediment. Severa studiesnotethat Chena Slogh has extensive vegetative mats, rooted aquetic plant
growth, and excessve acumuktion of organic fines. A United Sttes Geologicd Saiety sudy
(Kennedy, 2009)concluded that, dorganic rich fine-grained sedimentsacaimulatein Chena Slogh
becauise of theroad crossngimpoundnentsand flow velocitiesthat are not hgh enoughto flush
thefinesdowngtrean . GhenaSlowh has been included on Alaskad sdion 303(d)ist of impaired
waterssince 1994t islisted dueto excessve sediment loads.

The soil organic cabon partitioning coefficient, denoted as Ko, isameasure of thetendency of a
chemicd to bind tosoils. These vaues can vary subgtantidly, depending on soil type, soil pH, the
properties of the pesticide, and thetype of organic matter in thesoil. Thelarge the Ko vaue, the
sronger the adsorption of the chemicd to soil, leaingto lower mobility.

In areaswith finegrained, organic rich soils, such asthe ChenaSlaugh, the K of fluridone fasbeen
meaured to be gpproximately 2,700, which indicaeslow mobility, or ability to travel through soils
(Renert 1989)lt is possble (Athoughno daumentation has been provided) that somelimited areas
couldbeunderlain with gravel. TheKoc in theseimmediate areaswould be bwer. However, fluridone
wouldbind toother fine grained soilsas it mowvesthrough the surroundingsubstrate.
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A Groundvaer UbiquityScore (GUS)is used to rank herbicideson their potentia to migrate
towadsgroundvaer. The GUSrelates herbicide persstence (soil haf-life) and thetendency of the
herbicideto bind tosoils (K«). GUSIs cdculated by multiplinglogl0(soil hdf-life) by [4
l0g10(Koo)]-

GUS Potential to movetoward groundwater
<0.1 Extremely low

1.02.0 Low

2.03.0 Moderate

3.04.0 High

> 4.0 Very high

Usingasoil haf-life of 119days (NCBI, 2005)and aK . of 2,700as gppropriate for areas with fine
grained, organic rich soils, such asthe ChenaSlowgh, the GUSfor fluridone iscdculated to be 1.3, or
alow potentid to move towardsgroundvaer.

Calculation of GUS forfluridone in ChenaSlough
logl0(119)X (48 logl0[2,700]F

2.1X (46 3.4)=

2.1X 0.6=

1.3

Even when more conservativefadorsare tsed to acoommodite any diferencesin soil parameters,
the GUSwouldtill fal in thelow range For example, if the Ko vaueis reduced by 20%(Koc =
2,160)and aconservative soil half-life of 360daysis assimed (NCBI), the GUSwouldbe 1.8,
which is il in thelow range

Waer qudity in Chena Sough isdrealy sgnificantly compromised. In additionto sediment loads,
neaby areas are krown to have saulfolanecontaminaion. Recent sudiesaso founda number of
semi-volatile organic compound, PCBs and hsgtoricd DDT in itssediments, aswdl asdevated
levels of phogpharous, sulfate, and chlorides (Kennedy, 2009).

Colder temperaturesin Alaskacan aff ect bre&kdown of somepesticides, and result in longe
persstence However, as explained above, fluridonebindsto suspended sediment in thewater
columnand tosoils. Therefore, any increasein persstence wouldbe rrelevant because the product
bemmesbiologcaly unavalablewhen bound tosediments.

Fluridone fas been used anumler of timesin recent yeasin Alaskan lakes, includingStamy Lake,
Bed Lake, and Daniels Lake on theKena Peninsula; Lake Hood, Sand Lake, Canpbell Lake, Little
Canpbell Lake, and DelL.ongLakein Anchorage and Eyak Cannery Pondsnear Cordova. No
unreasonable adverse effects have been identified as a result of any of these uses, even in lakes
with significantly higher application rates, such as Campbell Lake. Fluridone has also been
extensively
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used in smilar gpplicaionsin other states, with no significant impadsto humen hedth, nontarge
organisms, or the environment.

DEC issatisfied that the hydrology, geology, and other Ste charaderigticsof thetredament areaare
adequately understood.DEC isdso satisfied that conditionswould prevent significant migration of
fluridone intosurrounding groundwater.

Huma Hedth
Thehedth effeds of the proposed pesticide have been extensively studied and are wdl understood.
Thispegticidehas bean regstered since 1986and hes been widely used aadossthe United Sttes.

A complete humen hedth risk asesment for fluridonewas complted in support of theEPAD s
2004fluridoneTolerance Reasessnent Eligibility Deason (TRED). Thisasessnent foundthat the
food,drinkingwater, and reaediona swimmer risksare notof concen separately or when aggregaed.

Onemeaure of risk that the EPA consdersisthe Resdentid Margin of Exposures (MOEs). MOEs
greder than 100are consdered to benot of concen. Thedrinkingwaer MOEs for fluridoneand
degadates are gregter than 7,500Thereaediond svimmer MOEsfor fluridoneand degadatesare
greder than 4,800In theavailable toxcity studies, there was no indcaion that fluridone isan
endacrinedisruptor, nor doesit impair immunefunction (EPA, 2004).

Dietary risk asgssnent incorporates both expasure to, and toxicity of, agiven pesticide. Dietary risk is
expressed as apercentage of an identified level of concan. Thisleve of concenisreferred to as

the popuktion adjusted dose (PAD), and refleds an amountthat is predicted to resultin no
unreasonable adverse hedth effeds, includingsenstive members such as children. Estimated risks

that are lessthan 100%of the PAD are below EPA& leve of concen. For fluridore, theaaite

dietary exposure estimatesare kessthan 1% of theaate PAD. Thechronicdietary exposure

esimates ranged from 1% of the chronic PAD for thegenerd U.S.popuktion, to 3.6%of the
chronic PAD for children age 1-2 (EPA, 2004).

The EPA hasevduated fluridoneand hes determined that it likely does not cause cancer. Fluridone §
classfied asagroup E carcinogen, "evidence of non-carcinogenicity for humens.” This
classficaion is based on thelad of evidence of cacinogenicity in miceand rats (EPA, 2004).

TheMaterid Sefety DataSted (MSDS)or Sorar ONE which wasincluded in thepermit agpplicaion
datesfrom 20091t does state that the product containsmaterid which can cause cance'.

However, the current 2015 MSDSdoes not includethis satement. Accordingto manufadurer

SPro, the satement was related to aformulation additive, not theadive ingredient fluridore. There is
no evidencethat the current formulkation of Sorar ONE causes cancer.

Thereis someevidencethat the degadation product N-methyl formamide(NMF), causes birth
defeds. However, snce NMF has onlybeen deteded in thelab and notfollowingadud fluridone
treaments, EPA hasindicated that fluridone e shouldnot resultin NMF concentrationsthat
would adversdy affed thehedth of waer users. Further discusson of degadatescan befound
below.
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DEC issdtisfied that the proposed projed would not result in any unreasonablerisksto humen
hedth.

Deradtes

Aspart of its evduation of pegticides, EPA asssss potentid impads from degadates. There are
two mgor compoundghat may result when fluridone @gades; 3-trifluromethyl benzoicaad and
NMF.

There is someevidencethat the degadation product NMF may cause birth defeds or other damage
to fetusesand may cause damage toliver or other cdls. However, NMF hasonly keen deteded in
thelab and hes never been observed as a brekdown product following adud fluridone teaments
in natura conditiors.

The Stte of Washingtonperformed cdculationsto examinepotentid humen hedth effeds of NMF
(WSDOE, 2000)They foundthat the safety fadorsfor NMF expasure through drinkingwater and
through skin absorption are \ery high. oUnder worst case conditiors, a person would need to drink
15,853dlonsof treded drinkingwater per day to reat the No-Observed-Effed Level (NOEL) or
greder than 78,07 fdlons per day under redistic case conditiors. For incidenta ingestion, aperson
would haveto swim in fluridonetreded water for 1,014yeas under worst case conditionsand for
>5,070/eas under redigtic case conditionsin order to be exposed to equa theNOEL6 (WSDOE,
2000).

Sirce NMF has never been observed in naturd conditionsfollowingfluridone teaments, EPA has
indicaed that fluridone @ shouldnot result in NMF concentrationsthat would adversdly affed the
hedth of waer users (EPA, 2004).

The other primary degadate of fluridone is3-trifluromethyl benzoic add. Thereisno
documentation indicating hedth risksassociated with thisdegadate.

DEC issatisfied that degadates of fluridoneas aresult of thisprojed are not likely to resultin an
unreasonable adverse eff ect.

Meada Uses

Someecet sudiesindicate that fluridonemay hawe a pharmaceuticd use as an anti-inflanmatory.
Reseach foundthat fluridoneat micro-molar concentrationsmay have anti-inflammetory effedson
severd cdl types, viaaction as an inhibitorof abscisic add.

The poentid that fluridone nay be developed as an anti-inflammatory medicdion in thefuture does
not represent viable evidence that use of fluridoneas an herbicide presentsany unreasonablerisk to
humen or animd hedth. Fluridone las been extensively used in smilar gpplicationsin other sates,
with no sgnificantimpadsto human hedth, nontarge organisms, or the environment.

DrinkingWaer

Fluridone las astrongtendency to bind tosoil particles, which meansit isunable tomigrate
through the groundinto neaby drinkingwater wels. In acordance with labe ingtructions, low
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concentrationsof fluridone are dlowable even when gpplied diredly to potable water sources, a
refledion of thelow risk to humen hedth from thisproduct. Thetargd concentration for fluridone
for thisprojed is 8 ppb,wdl below thedlowableleve of fluridone in dinkingwaer sources.

DEC bdievesthat detedionin drinkingwaer wellsis remote, based on itslow mobilityin soil.
However, in theunlikely event that fluridone des migrate through soil into neabywels, DEC
bdievestha concentrationswould bewd| below levels of concern and would not belikely to result
in an urreasonable adverse effed to humen hedth.

Asaprecaition,the permit will stipulate a speafic schedulefor testing for the presence of fluridone
in arinkingwater wells. If fluridone inexcess of 20ppb (Hbel limit for gpplication within ¥ mile of
potablewaer intekes) is deteded, additiordl fluridone gpplication will be prohibited until spedficdly
authorized by DEC. Thisis consdered to behighly unlikely, asthetarge concentration is 8 ppb.

DEC issdtisfied that any impadsto drinkingwater wells would not represent an urreaonablerisk
to humen hedth.

Hich WaerEwais

Floodingeventsthat impact drinkingwater wells can result in contamination from numerous
sources, includingsewe/ septic sysemsand other types of contamination. Wells that have been
impaded from floodingshouldaways be cleaned and dsinfeded prior to use, to ensure waer is
safeto drink. Thetarge concentration for fluridonefor thisprojed is 8 ppb,wdl below the
dlowable leve of fluridone in dinkingwaer sources. Assuch, DEC believesthat other adverse
effedsthat couldocaur if adrinkingwater wellhead is submerged by flood weter are amuch larger
concen than any fluridone that might be pesent.

During high waer flow events, such as sormsand bre&k up, the additiord water flow wouldfurther
dilutethe concentration of fluridone. Terrestrid plantshave bsswaer permeale surfaces, and so
are notas susceptibleto the effeds of fluridoneas aguetic vegeation. In addition, fluridone mut be
in contad with vegdation for extended periodsin order to beeffedive (treament levelsmust be
maintained for 4590daysfor eloded. Asaresult,impadsto terrestriad vegeation dueto flooding
would not beexpected.

There are noredrictionsfor irrigaion with treded water for trees, turf, or egablished plantswhen
levels of fluridoneare kessthan 10ppb. Plantssuch astomatoes, peppers, or newy seaded cropscan
be mae senstiveto treded water; the pesticidelabes limit irrigéion for these plantsif
concentrationsare greder than 5 ppb. Theincreased waer flow during afloodingevent would
dilutethe concentration of fluridone tolessthan 5 ppb, so damage to terrestrid plantsfrom
fluridonewouldnot beexpeded. Many plantswould be expeded to drown during afloodingevent
in any case.

A dam or blockage couldresult in elevated levels of water with treament concentration of fluridone.
Asaprecaition,the permit will includea stipulation that requiresthe permit holder to monitor vsudly
for damsor blockages weekly, aswdl as quickly investigate any wnexpeded changesin

grean flow indicaed on strean flow gauges. The permit will also includea sipulation that

additiord fluridone nay not be gpplied during flooding eventsor if dammingor blockage is present.
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Asexplaned abowe, fluridone bindsealily to suspended sediment soilsand arganic métter.
Fluridone isnot expeded to migrate through groundwaer to impad drinking waer wells, even if
water levelsrise as aresult of increased flow, flooding, or damming.

DEC issatisfied that changesto stream flow or flood eventswill not result in an urreasonablerisk
to humen hedth or the environment.

Irrigetian Uses

Terregtrid plantsare notas susceptibleto the effeds of fluridoneas aquetic vegeation. However,
the product labels do establish somerestrictionson use of treded waer for irrigdion. In acordance
with label for Sorar Geness, there are norestrictionsfor irrigaion to established turf and lawns,
established crops, ornamenta plants, and mast other types of vegeation. Thelabelsfor Sorar One
and Somr H4C caution againgt usingtreded water to irrigae established crops, turf, plants, or trees
for seven days after treament. Damagemay occur to seallingsor plantsin the nightshadefamily
(tometoes, peppers, potatoes, tobaco, etc.), a concentrationsof 5 ppb orabove.

Under Alaska Sttute 46.15, residentsmust obtain awater rights permit from the D epartment of
Naturd Resources prior to diverting or withdrawing significant quantities of waer (greaer than 500
gdlonsper day for ten or more days), includingwatersfrom ChenaSlowgh. As of duly, 2016 DNR
Waer Resourceshasnotissied any permitsfor this adivity.

There may beanumler of userswho withdraw smaller quantities of water from ChenaSlowgh to
irrigae gadensor landscgping. These individuAs may need to use an dternative source of water
duringthetreament period, such aswdl waer. Any resdentswho use wéaer from ChenaSlowgh to
irrigae will becautioned to use an dternativeirrigaion source for the wed immediately following
tredments.

DEC issatisfied that the benefits of eradicaing elodeathrough the use of fluridoneare greder than
the potentid detriment of temparary loss of theuse ofsmdl quantities of irrigetion water.

StreamFlow/DonnsteamImpats

Chenal akeisaclosed waer sysem. Totchaket Slowh and ChenaSlowh areboth recharged primarily
by upwdling groundwater, and have limited outflow. Totchaket Slaugh streanflow was measured in
2015with an average8.5 cubicfed per ssond.ChenaSlowgh streanflow was measured in 2015with
an average 52.0cubicfed per se@ond.

Thelabd for fluridonedlows for gpplicaion to flowing waer areas. While somepegticide will flow
downgtrean of thedoughs, therdatively low streamflow is not expeded to result in rgpid dispersd.
Within the doughs, additiona pesticide will need to be added to maintain required concentration.
Propased additiord amountsare wdl within labd limits.

Pegticide concentrations are expeded to drop downstrean dueto degadation, dilution, bindingto

sediment and soil, and pedicideuptakeby plants. Thelevelsthat wouldbepresat downstreanwould be
less than normd treament concentrations, and therefore wdl under the levels of concen. Asa
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precaition, the permit will sipulate that downstrean aress must be monitaed for impads to
vegeation.

Concentrationsof fluridone devnstrean are expected to be nedigible. No herbicidd effedsare
anticipated to occur downstream of treadment area. DEC is satisfied that there will be no
unreasonable adverse effectsto areas downstrean of tredment aress.

Na+TargetOrganars

Within treament areas, impadsto nontargd organismsare notexpeded to be sgnificant.
Fluridone fas been used anumler of timesin recent yeasin Alaskan lakeswith no urreasonable
adverse effedsidentified. Fluridonehas been extensvely used in smilar gpplicationsin other sates,
with no sgnificantimpadsto nontargd organisms.

Fluridone desnot appea to have any apparent short-term or longterm effedson fish a normal
goplicaion rates (Washington DN R, 2012)When used &t label rates, there are no anticipated
impadsto birdsor mammasfrom fluridore. Fluridoneshows moderate toxicity to aquetic
invertebrates. Invertebratesthat are affeded wouldbe expeded to repopukte treded area once
treament was completed.

Asthe permit goplicaion aknowledges, somenontarge plantswill be aff ected by the proposed
pesicideuse. In pradicd gpplicaion, Elodea has been foundto bemore susceptibleto the effeds

of fluridone tlan many native plants, so effedsto non-targe plantsare expected to belimited.
Elodeareproduces by fragmentation and meintainsan extensiveroot system. Many retive aquatic
plantsare seal produwce's, and seadswill not beaffected by thefluridone teament. Studes of other
lakesin Alaskatreded to control aguetic invasive plantshave shown that native plantsusudly remver
within ashort period of time. Negaiveimpadsto native plant communitiesare expeded to
beminorand short term in nature; overdl the project is expeded to restore native plant
communitesand benefit fish habitat.

DEC issatisfied that use of fluridonein thisprojed is not likely to resultin an urreasonable adverse
impadsto invertebrate, fish, or other anima popuktions, vegeetion, or other nontarge organisms.

WaerQudity

Effedsonwaer qudity parameters such as clarity, disolved oxygen, and nurient levels, which may
be im@aded by decaying plant matter, are expeded to return to norma over ashort period of time.
Thetreament is propased during summer monts when there is high lake turnover. Thismixingis
expeded to result in arapid return to norma oxygen levelsin lakes. For the doughs, srean flows
woulddso result in rapid return to norma oxygen levels.
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Enirannantal Benefitd PestideA ppictian

The main environmentd benefit of the proposed action is to diminate Elodeg which is an invasive
aquetic weel. The control of invasive spedesis a priority for environmental management agencies
and groupsacossthe gate. Elodea is irtluded on UAAG Alaska Exotic Plants Information
Cleainghowse (AKEPIC) list of Non-Native Plant Spedes, developed in coordination with the U.S.
Forest Service Nationd Park Service Bureal of Land Managenent, U.S.Fish and Wildlife Service,
Department of Naturd Resources Plant Materid Center, and AlaskaN aturd HeritageProgram. There
isevidenceto show thet Elodea posesathred to naturd habitats.

Allowing Elodeato remain in someareas, includingthe propaosed tredment areg could resultin

spreal to additiordl waterbodiesaaossthe sate. It iscommonfor plant fragmentsto adhereto
boats, planes, and other equipment, and therefore betransported to other locations.

Socialand Econamic Costs and Benefits

Sccd a EanaricCasts

Thepotentid ecnomi/ socid costs of gpplying herbicide under the proposed projed are;

A tempaary loss of theuse ofsmdl quantities of irrigation water used by resdentsadjacent to
treament aress, and

A dedineof property vauesdueto potentid negetive perceptionsof herbicide use.

No sgnificant users of irrigaion waer have been identified; DNR has not issied any water use
permitsto dlow thisadivity. DEC does not believetha thetempaorary loss of the use of amall
guantities of irrigaion waer represent a gnificant economicor socid impad. These users should
beable touse an dternative source such aswdl water during thetreament period.

Theproposed herbicideis not expeded to impact drinkingwater wels, which could affed property
vaues. Herbicidesand aher pesticides are routingy used by homeowners, and thisuse has not been
shown to adversdly affed property vaues.

Waer qudity in Chena $ough isdrealy sgnificantly compromised. Neaby areas are knawn to have
somecontamination from sulfolane. It has been included on Alaskad sdion 303(d)ist of impaired
waters snce 1994dueto excessve sediment loads. Recent sudies dso foundanumler of semi-
volatile organic compownds, PCBs and hgtoricd DDT in itssediments, aswdl as dlevated levels of
phosphorous, sulfate, and chlorides (Kennedy, 20®). As aresult, the perception of the waer quality
in Chena Slogh isdrealy somewhat negdive.

Fluridone bindsealily to suspended sediment soilsand arganic matter. Onceit adheresto soil
particles, fluridone isunavailableto digperse or to continueto ad as an herbicide. Fluridone fasan
edimated hdf-life in waer of only 20days (EPA, 1986)and ahydrosoil haf-life of gpproximetely
119days (NCBI, 2005)As aresult, fluridoneremanspresent in theenvironment for only alimited
time.
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DEC doesnot bdlieve tha short term additionof fluridonewill change the perception or cause any
sgnificant additioral concern regadingthewaer qudity in Chena Slogh. DEC is satisfied that that
the proposed projed is not likely to result in anegativeimpad to property vaues.

Socd a EanaricBeefits

Thepotentid ecnomt/ socid benefits of applying herbicideunder the proposed projed affed both
the spedfic treament areg, and thestatewideefforts to eradicae invesve elodea At the treament
areg benefits of the propaosed projed are:

A improved navigdion and safety for boat and float planetraffic and other reaedion;
A reduced st build up dudo trappingin elodeavegéation mats, and
A improved fish habitat, resultingin enhanced fishingoppatunity.

On alarge scde, control of invasve spedesisapriority for environmenta management agencies and
groupsacossthegate. Elodeaisincluded on UAAD AlaskaExotic Plantsinformation Cleainghouse
(AKEPIC) list of Non-Native Plant Spedes, developed in coordination with theU.S.Forest Srvice
Nationd Park Service Bureal of Land Managenent, U.S.Fish and Wildlife Service D epartment of
Naturd Resources Plant Materid Center, and Alaska Neturd HeritageProgram. There isevidenceto
show thet Elodea poses athred to naturd habitats and retive spedes.

Allowing Elodea toremain in someareas, includingthe proposed tredment areg couldresult in
spreal to additiord waterbodiesaaossthe gate. It iscommonfor plant fragmentsto adhereto
boats, planes, and other equipment, and therefore betransported to other locationswhere it
bemmes established.

Thepotentid economt/ socid benefits over alarge area of gpplying herbicideunder the proposed
projed include:

A Preventingnegaive impactsto water quality such asreduced levels of disolved oxygen
caused by excessve lodea growth;

Deaeased st trappingfrom elodea vegdation mats,

Improved navigaion and safety for boat traffic and other reaedion;

Reduced impadsto streanflow;

Protedion of native plant communites;

Preventingsevereimpad to nativefisheries; and

Spnificantly reduced costs of controllingelodea now when it is confined to discrete
popuktions, as oppased to cogts of controlling after it has spreal to additional waerbodies spreal
over alarge area.

o Do Do Do Do Do

DEC remgnzestha someindividus are opp@ed to herbicideuse, and theapplicaion of herbicides
for eodea control will concern them. The benefits of gpplicaion are Sgnificant, however,

given the damagecaused to waer bodies by dodes, and theredigtic thred of spreal to other areas.
Thisrepresents a seriousenvironmentd risk, in additionto potentia socid and economicimpects.

Evauation Results
Based on thisanadyss, there is no evidenceto indicae that conditionsin Alaskaor a the propaosed
goplicaion steswould gnificantly affed the persstence fate, mobility, or adion of these products
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and wouldresult in urreasonable adverse effeds. The EPA evauation and registration processisin
itsalf sufficient to ensure no urreaonable adverse effeds shouldbe expeded from the proposed use
of pegticides spedfied in thepermit goplicaion for the FarbanksArea Elodea Control Projed. In
addition,fluridone lasbeen used anumkber of timesin recent yeasin Alaskan lakeswith no
unreasonable adverse eff ects identified. Fluridone tas been extensively used in smilar applicaionsin
other states, with no dacumented sgnificant impadsto humen hedth, nontarge organisms, or the
environment.

Asadditiordal protedive measures, the permit will includethefollowing stipulations:

A Reguire a specific schedulefor testing for the presence of fluridone in dinkingwater wells.

A If fluridone inexcess of 20 ppb isdeteded in drinkingwater wells, additiord fluridone
aoplicaion will be prohibited until spedaficaly authorized by DEC.

A Reguire weekly visua monitoringfor damsor blockagein Chena Slowgh.

A Reyuire ingalation and monitaing of two strean gaugesin Chena Slowgh.

A Reyuire investigdion of any unexpeded changesin strean flow indicaed on srean flow
gauges.

A Prohibitionagang gpplying additiord fluridone drringfloodingeventsor if dammingor a
blockageis present

A Reguire visuad monitaing of downstrean areas for impadsto vegéation.

A Regurre that theautometic drip station controlsin ChenaSlaugh be lacated in aseaure,
locked box capable of containingany le&kswhich might ocaur a thedigributionste.

A Reguire weekly monitaring of the drip station to ensure proper functioning.

A Reguire basdine meaurement of waer quality parameters such as clarity, dissolved oxygen,
and nutient levels, prior to tredament.

A Reguire notificaion to resdentswho may use treded watersfor irrigaion, cautioningthem
to use an dternativeirrigation source for thewee& immediately following trestment.

Conclusion

The Pegticide Program has reviewel the permit applicaion materids and determined that the
propased projed isunlikely to result in any unreaonable adverse effedsto humans, animds, or the
environment, based on consderation of eanomrt, socid, and environmentd costs and benefits of
the use of the herbicide.

When used in accordance with label ingtructions, no urreaonable adverse effeds are expected with
these products. Simibr gpplicaionshave keen sucaesstilly completed in other statesand Alaska,
with no problemsobserved.

Based on these findings, the Pesticide Program will grant a Pesticide Use Permit for the above
referenced projed.
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8.2.2 Responsiveness Summary

Department of Environmental Conservation
Division of Environmental Health

Department of Natural Resources
Application for
Permit to Use Pesticide
For Control of Elodea
In the Fairbanks Area

Public Noticed
May 2 through June 2, 2016

RESPONSIVENESS SUMMARY
November 9, 2016
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INTRODUCTION

Project Description

On April 27,2016 the Alaska D epartment of Naturad Resources (DNR), Divison of Agriculture
submitted an gpplicaion for apermit to apply terbicideto control invasive Elodeain Chenal ake,
ChenaSlaugh, and Totchaket Slowh in theFarbanksarea

Elodeais an invasve aqudic plant that hasthe potentia to grow abundantly and compromise waer
qudity, hinder boat and float planetraffic, reduce dissolved oxygen, and impect fisheries. Control of
thisinvasive plant isnecesry to prevent spreal to other locaions. Physicd or mecdanicd controls
are ingppropriate, asthese methodsbrea the plant into fragnentswhich can then reproduce

Theproposed productsinclude:

A Sorar GENES S,with EPA regstration number 6769654 and sate of Alakaregdtration
number AK-1600001;

A Sorar ONE, with EPA regigtration numker 676®-45;and

A Sorar H4C, with EPA regdration number 6769-61.

All products have the adiveingredient fluridone. Treament is propased to ocaur between May and
October throughoutthe duration of the permit.

Fluridone isasdledive systemic herbicidelabeled for use in controllingaguetic vegeation in a
variety of aguetic stes. Fluridone killgarge plantsbyinhibitingtheformation of caotene. In the
absence of caotene, chlorophyll is degaded by sunlight, preventingthe plant from
phatosynthesizing.

Liquidproduct (Sorar Genesis) will be gpplied from motorboats usng aweghted trailing hose to
injed liquid herbicideinto thelower portionsof thewater column(Chena Lake, Totchaket Slowgh)
or via acontinuoudrip sysem (ChenaSlowgh). Pelleted product (Sorar One, Sorar H4C) will be
applied from motorboats usngaforced ar blowe system, or gpplied by hand dongshorelines.

Public Comment

Notice of the permit gpplicaion was published in the FarbanksDaily News-Miner on May 1 and 2,
2016 Noticeincluded information aboutthe oppatunityto submitcommentson thepermit
goplicaion. TheAlaskaDepartment of Environmenta Conservation (DEC) ako posted the public
notice onlineat www .akeek.us/dec/tdl pesend wwweec.ateak.us/pudic_ndiceltm

Thepubliccomment period for the permit gpplicaion bega on May 2,2016and ended June2,
2016 DEC recaved 25written comments within the comment period.

Decision Process and Purpose of Responsiveness Sunmary

Thepurpose ofthisdocument isto respondto commentsreceved during the publiccomment
period. Information regadingD EC's evduation of the permit gpplicaion isincluded in aseparate
Deason Document. In itsdedson, DEC consders whether the propaosed pesticideuse complies
with requirementsof Title 18,Chapter 90 of the AlaskaAdmingtrative Code(18 AAC 90),and
whether the propased use couldresult in an urreasonable adverse effed, includingan urreaonable
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risk to humen, animds, or the environment, takinginto acountthe economt, socid, and
environmentda costs and benefits of the use of apesticide.

Thefollowing page provideinformation aboutDECG deason process asummary of the
comnmentstha were submitted during thepubliccomment period, and DECS response to those
comments.

Pesticide Product Registration Process

Before manufadurerscan sdl pesticidesin theUnited Stetes, the Environmenta Protedion Agency
(EPA) evauatesthe pesticidesthoroughly to make sure they can be wsed without posing herm or
ounreaonable adverse effedsd to humen hedth or the environment.

Pegticide products must undergo rigoroustesting and evauation prior to registration gpprova. EPA
scientists and andysts caefully review data to determinewhether to regster a pesticideproduct, and
whether spedfic redtrictionsare recessry. EPA usesinternd and externd reviewsinvolvingpeers
and thepublic through a comment process when condicting these evauations.

The scientific data requrrementsfor product regstration are very detailed. Required data includes
charaderizationsof the pesticided ahemistry and menufaduring process mammaian and eco-
toxicology; environmentd fate; resduesin oron hunan and livestock food or feal crops; applicéor,
ocaupationd, and bystander exposures, product efficag; and incident reports. Regstrantscan be
required to conduct and submitup to 100or more individud scientific gudiesfor theregstration of a
new pesticide.

By definition, dl pesticidesare toxicto somedegee Theleve of risk from a pesticidedependson
howtoxic or harmful thesubstanceis, and thelikelihoodof peopleor other nontarge organisms
cominginto contad with it. Uncatainty fadorsare builtinto therisk assesment. These fadors
crede an additiorl margin of safety for proteding peoplewho may be exposed to the pesticides.

In order for apegticideto beregstered, the EPA must determinethat the product can be used as
labdled without causng unreasonable adverse effedsto humensor the environment. If risksor
concansare icentified, appropriate risk mitigaion measures are required. These are impemented
through product label requirements, which may includereductionsin gpplicaion rates, restrictions
to approved sites or commodities, advisory siatements, implementation of spedfic management
pradices, and other restrictionsor limitationsdesigned to mitigae risk.

Theproposed product label must providethe adive pesticideingredients, gpplicaion diredions, use
regrictions, and warnings. Thislabd information is besed on theunderlying scientific data and
conclusonsabout potentid hazads, exposures, and risksfrom use acordingto thelabel.

EPA aso conduwctsregular reasesmentsof currently regstered pesticides. Through thisre-
regsration progam, EPA asesss new scientific sudiesand information aboutregstered prodicts.
If thereis new evidence documentingunreaonablerisk to humen hedth and theenvironment, the
dlowead usage is modfied and thelabd changed. When EPA identifies data gagps, new studiesare
required and reviewed.
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If new information or studies show thet a pesticiderepresentsan urreaonable risk even after a
changeof dlowable usage, EPA hastheautharity to cancd registration of products containingthat
pesticide. Whenever EPA determinesthere are urgent humen and environmenta risksfrom
pesticideexposuresthat require promptattention, EPA will take gppropriate regulatory adion,
regadless of thereggtration review statusof that pegticide.

EPAD extensve andyses of eat pesticide product, and incorporation of new scientific data
regadingsafety and use of existing products, is sufficient to proted humen hedth and the
environment from unreasnable adverse effeds if used in acordance with the labdl.

DEC doesathorough review of the propased gpplicaion to ensure that it complieswith label

ingructions. DEC dso evduatesthe proposed ste and conditionsto ensure there are nofadors
which might pose additiond risk.
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RESPONSETO COMME NTS

1 Comment Summary
Concansover hedth eff ects of fluridone:

A Fluridone isnot safe for consumption

A Theaccetableleve for fluridone in dinkingwater welsis zeo.

A We do not knowvhat levels of thisherbicideare safe for consumption.
A Thereare unknevn sdeeffeds of fluridone.

Fluridone isacacinogen (page61,Saar ONE MSDS).

To

Response:
Thehedth effeds of the proposed pesticide have been extensively studied and are wdl understood.
Thispegticidehas been regstered since 1986and hes been widely used agossthe United Sttes.

A complete humen hedth risk asesment for fluridonewas completed in support of the EPAG s
2004fluridoneTolerance Reasssnent Eligibility Deason (TRED). Thisasessnent found that the
food,drinkingwater and reaediond svimmer risksare notof concern separately or when
aggregaed.

One neaure of risk that the EPA consdersisthe Residentid Margin of Exposures (MOEs). MOEs
greder than 100are congdered to benot of concen. Thedrinkingwaer MOEsfor fluridoneand
degadates are gregter than 7,500Thereaediond svimmer MOEsfor fluridoneand degadatesare
greder than 4,8001n theavailable toxtity sudies, there was no indcaion that fluridore, isan
endacrinedisruptor, nor doesit impar immunefunction.

Dietary risk assssnent incorporates both expasure to, and toxcity of, agiven pesticide. Dietary risk is
expressd as apercentage of an identified level of concan. Thisleve of concanisreferred to as

the popuktion adjusted dose (PAD), and refleds an amountthat is predicted to resultin no
unreaonable adverse hedth effeds, includingsensitive memberssuch as children. Estimated risks

that are lessthan 100%of the PAD are kelow EPA& level of concan. For fluridore, theaaite

digtary exposure etimaesare kssthan 1% of theaate PAD. Thechronicdietary exposure
estimatesranged from 1% of the chronic PAD for thegenerd U.S.popuktion, to 3.6%of the
chronic PAD for children ages 1-2.

The EPA hasevduated fluridoneand hes determined that it likely does not cause cancer. Fluridone is
classfied asagroup E carcinogen, "evidence of non-carcinogenicity for humens.” This
classficaionis based on thelad of evidence of cacinogenicity in mice and ras.

TheMaterid Sfety DataShed (MSDS)for Sorar ONE which wasincluded in thepermit gpplicaion
datesfrom 20091t does state that the product containsmaterid which can cause cance'.

However, the current 2015 Sefety Data Shed doesnot includethis satement. Acoordingto
manufadurer SePRO, the satement wasrelated to aformuletion additive, not the adive ingredient
fluridore. Thereisno evidencethat the current formulation of Sorar ONE causescance'.
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Thereis someevidencethat the degadation product N-methyl formamide(NMF), causes birth
defeds. However, snce NMF hasonly keen deteded in thelab and notfollowingadud fluridone
treaments, EPA hasindicated that fluridone e shouldnot resultin NMF concentrationsthat
would adversdly affed thehedth of waer users. More dscusson of degadatesis foundunder
Comment 14.

DEC issatisfied that the propased projed would not result in any unreaonablerisksto humen
hedth.
+++ +++ ++++++ A+ R AR A A A+

2. Comment Summary

Regadinggeologic and hydrologic charaderigticsof thetreament area

There neadsto be morereseach and investigaion doneabouthow fluridonemowves
through groundvder.

A thorough groundhydrologystudyshouldberequred.

Not dl parts of ChenaSbugh have fine grained organic rich sediment as stated on page 28
of the permit gpplicéion.

Many areas within the treatment area have a gravel bottom.

The K of fluridonewill not apply toareas of the dough with aclean gravel bottom.
Fluridone nay travel onlyafew inchesthrough soilsrich in organicsand clay, but some
parts of ChenaSlowgh are gravel.

Thereisashdlow aguifer/ groundvaer in Chena Sough area

ChenaSlaugh and theaguifer are inerconneded/t he samewaer body.

ChenaSlaugh isnot adough, it isagroundvater seepagesystem with ahighly permeale
subgtrate and urconfined aquifer.

Groundwater hydrologyhas not been adequately studied.

Thepermit gpplica | adesofipgion of geplogicd and hydrologicd charaderigtics of the
dough isinadeguate.

BoPe PooPe PodoPe Do

Response:

Thegeplogyand hydrology of ChenaSlaugh and the rest of the proposed tredment area are well
understood. A large number of studies have been conducted over the yearsto providean extremely
wdl documented, comprehensive hydrologicand geologiccharacterizaion of the area.

Thereis sgnificant documentation that ChenaSbugh is underlain with organicrich, finegrained
sediment. Severd studiesnotethat Chena Slogh has extensive vegetative mats, rooted aquetic plant
growth, and excessve acumuktion of organic fines. A United Stetes Geologicd Saiety sudy
(Kennedy, 2009)concluded that, corganic rich fine-grained sedimentsacaimulate in Chena Slogh
becaise of theroad crossngimpoundnentsand flow velocitiesthat are not hgh enoughto flush
thefines downgtreand. Chena Slowh has been included on Alaskad sedion 303(d)ist of impaired
watersunder the Clean Water Act Snce 199; it islisted dueto excessve sediment loads.

Thesoil organic carbon partitioning coefficient, denoted as Ko, isameasure of thetendency of a
chemicd to bind tosoils. These vdues can vary substantidly, depending on soil type, soil pH, the
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properties of the pesticide, and thetype of organic matter in thesoil. Thelarge the Ko vaue, the
stronger the adsorption of the chemicd to soil, leadingto lower mobility.

In maost stuations, fluridoneis charaderized as binding quikly to suspended sediment soilsand
organic matter, resultingin modkrate to low mobility in soil. Pesticidesbind mae realily to fine
grained particles, dueto theincreased surfae areato which the molecules can adhere. Dueto
chemicd characterigtics, fluridoneadso tendsto bind maerealily to organic sediments.

In areawith finegrained, organic rich soils, such asthe ChenaSlaugh, the K of fluridone tasbeen
measured to be gpproximetely 2,700, which indicates low mobility, or ability to travel through soils
(Renert 1989)lt ispaossble (Athoughno dacumentation has been provided) that somelimited
locaionswithin the application area could be undxlain with gravel. TheKoc in theseimmediate areas
would belower. However, fluridonewould bind to other fine grained soilsas it movesthrough the
surroundingsubstrate.

DEC issatisfied that the hydrologyand geologyof the Chena Slaugh are adequately understood.
DEC isdso satisfied that conditionsin the dough would prevent significant migration of fluridone
into surroundinggroundwater.

e 2 o e i S S A B SR AR S o

3. Comment Summary
Regadingconcen over impadsto drinkingwater wdls:

A There nealsto be aguaranteethat fluridonewo n r@ad drinkingweter wels.

A Fluridonecontamination in wels wouldrequire use of awaer storage syssem which would
be \ery expensve.

A Theaccetableleve for fluridonein drinkingwaer welsiszeo.

Response:

Asdiscussd in detall in responseto Comment 2, fluridone isnot expeded to migrate through
groundwater sgnificantly, and will therefore not beexpeded to read drinking waer wells. The
behavior of the proposed pesticide has been extensvely sudied and iswdl understood. Fluridone
has astrongtendency to bind tosoil particles, which meansit is unlikely to migrate through the
groundinto neaby drinkingwater wdlls.

In acordance with label ingtructions, low concentrationsof fluridoneare dlowable even when
aoplied diredly to potablewater sources, arefledion of thelow risk to humen hedth from this
product. Thetarge concentration for fluridonefor thisprojed is 8 ppb,wdl below the dlowable
leve of fluridone in dinkingwater sources.

DEC issdtisfied that any potentid impadsto drinkingwater wells would not represent an

unreaonablerisk to human hedth.
4+ +++ +++F A AR A A R A

153 | Interior Elodea Eradication EA



Responsiveness Summary:
DNR Pesticide Permit Application Fairbanks AreaElodeaControl November9, 2016

4. Comment Summary

Regadinglabd regtrictionsnea potablewater intakes:

A Thelabels state that you may not gpply theproducts within %2 mileof any functioning
potablewaer inteke at applicaion rates greder than 20 ppb.

A Drinkingwater wels may not technicdly med the definition of apotable waer intake, but
ChenaSlaugh shouldtill be consdered a source of potablewaer becauseit isadudly a
groundvaer segage system and thesubstrate is highly permedle.

Response:

There are no potblewater intakesidentified in any of the propased treament area. Thefluridone
label prohibitsappliceion exceeding20 ppb within %2 mileof potable water intakes. Thetarge
concentration for fluridonefor thisprojed is 8 ppb, wdl below the dlowableleve of fluridone in
drinkingwaer sources.

Drinkingwater wdls are separated from the surface water by soilswhich present abarrier to
movement of pesticide. Drinkingwaer wdls are therefore not consdered potable water intakesas
defined by thelabel.

Thebehavior of the proposed pesticide has been extensvely sudied and iswell understood.
Fluridone fas a strongtendency to bind tosoil particles, which meansit is unlikely to migrate
through the groundinto neaby drinkingwater wels.

Asdiscussd in Comment 2 and 3 fluridone isunlikely to migrate to drinking water wells, and
DEC issdtisfied that any impadsto drinkingweater would not represent an urreaonablerisk to
humen hedth.

+++ +++ +++ +++ ++++H+H+ A A+

5. Comment Summary

Concean over effedsof high waer eventsor floods:

A Waer from thedough disdhargesto the surrounding groundwvaer during hgh flow events
such asstormsand bre&up.

There shouldbe dily inspedionsof eat culvert, and of waer levels, to ensure that corred
discharge and flow information is available.

Beaver damshave changed water levelsdragticdly in thepast. A dam could limit weter flow
and ircreae fluridoneconcentration.

Chenaand Totchaket Sbughsflood frequently.

If treded waersflow onto private property, it would affed lawns, vegetation, and gadens.

A large volumeof rainfdl in couldrase waer levels and contaminate wdls.

DoPe o Do D

Response:

Floodingeventsthat impact drinkingwater wells can result in contamination from numerous
sources, includingsewe/ septic sysemsand other types of contamination. Wels that have been
impaded from floodingshouldadways be cleaned and deinfeded prior to use, to ensure waer is
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safeto drink. Thetargd concentration for fluridonefor thisprojed is 8 ppb,wdl below the

dlowable leve of fluridone in dinkingwaer sources.

During high waer flow events, such as sormsand bre& up, theadditiord water flow wouldfurther
dilutethe concentration of fluridone. Terrestrid plantshave bsswaer permeale surface, and so
are notas suceptibleto the effeds of fluridoneas aquetic vegéation. In addition, fluridone mut be
in continuouscontad with vegéation for extended periodsin order to be effective (treament levels
must bemaintained for 4590days for lodeg. Asareault,impadsto terrestrid vegetation dueto
floodingwouldnot beexpeded.

There are noredrictionsfor irrigaion with treaded weter for trees, turf, or egablished plantswhen
levels of fluridoneare kessthan 10ppb. Plantssuch astomatoes, peppers, or newy seeded cropscan
be mae senstiveto treded water; the pesticidelabels limit irrigéion for these plantsif
concentrationsare greder than 5 ppb. Theincreaed waer flow during afloodingevent would
dilutethe concentration of fluridone tolessthan 5 ppb,so damage to terrestrid plantsfrom
fluridonewould not beexpeded. Many plantswould be expeded to drown during afloodingevent
in any case.

A dam or blockage couldresult in elevated levels of water with treament concentration of fluridone.
Asaprecaition,the permit will includea stipulation that requiresthe permit holder to monitor
visudly for damsor blockages weekly, as wdl asinvestigae any wnexpeded changesin strean flow
indicaed on strean flow gauges. The permit will also includea stipulation that additiordl fluridone
may not beapplied duringfloodingeventsor if dammingor blockageis present.

Asexplaned in Comment 2, fluridone bindsealily to suspended sediment soilsand arganic
matter. Fluridone isnot expeded to migrate through groundwater to impad drinkingwaer wdls,
even if water levelsrise as aresult of increased flow, flooding,or damming.

DEC issdtisfied that changesto strean flow or flood eventswill not resultin an urreasonablerisk
to humen hedth or theenvironment.
+++ +++++++ A AR AR A A AR+

6. Comment Summary
Who wouldbeliablefor damage to private property if wdlswere contaminated, treded waers
flowed onto property, or other damage occurred?

Response:

No unreaonable adverse effeds are expeded as aresult of the proposed projed. However, asa
gate agency, DNR is sdf-insured through the state. Asthe permittee DNR isresponsiblefor
ensuringthat dl pegticideregulationsand thetermsof the Peticide Use Permit are complied with.
e e S SRR S

7. Comment Summary

Thereare meny areas drealy contaminated with sulfolanethat le&ked acadentdly. We do notwish
to ded with the possbility of two contaminantsin thisarea
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Response:

We undrstand and gppreciate the concern aboutgroundwvater contaminetion in theNorth Pole
areg particularly with the sulfolane contamination in neaby area. In thecase of the proposed
fluridoneapplicaion to ChenaSlowgh, we do notbelievethere will beany concanswith impad to
groundvaer nea thetrestment area Fluridone tas an estimated hdf-lifein water of only 20days
(EPA, 1986)s0 it will notbe gesent beyondalimited time. See Comment 2 for further discusson
of impadsto groundwaéer.

+++ +++ +++ +++ -+ R S R

8. Comment Summary
Regadingidentificaion of drinkingwéer wdls.
A There are meny drinkingwater welswithin 200feet of Chena Slogh.

A There are realy 1000drinkingwdlswithin %2 mile of thetreament area.
A DNR did not doan acceptablejob in identifyingdrinkingwater wellsin thecurrent permit
goplicdion.

A Thelad of reseach shows nedigence for safety.

Response:

Asdated in the permit gpplicaion, DNR obtained drinkingwater wel information fromthe DEC
Sdfe DrinkingWater Information System aswdl as FairbanksNorth Ster Borough databaseslisting
improved parcds. DEC believesthat DNR made areaonableeffort to identify drinkingwaer wells
for this permit applicaion. Because of the characterigtics of fluridone, there are noexpeded impads
to drinkingwaer nea thetreament area See Comments 2 and 3for further discusson of impads

to drinkingweter wells.
e e o e aat b o O

9. Comment Summary
There are severa pondsand gravel pitswithin 200fed of ChenaSough.

Response:

Asexplaned in Comment 2, fluridone bindsealily to suspended sediment soilsand arganic
matter. Fluridone isnot expeded to migrate through groundwater to impad neaby pondsor gravel
pits. In thecese of afloodingor high water event that flowed into neaby ponds, the additiordl
water flow would dilute the concentration of fluridone tolevelstha wouldnot result in impadsto

thepondks.
e 2 e e ol ok o R SR S O

10. Comment Summary
Thelabe gatesthat the hydrologymust bethoroughly evauated when used in movingwaer. This
has not been dore.

Response:

Thelabeled gpplicaion rae is dependent on theaverageflow rate in movingwaer. Other than that,
thelabelsfor dl three productsdo notrequire athorough evauation of hydrology.
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Thegenlogyand hydrology of ChenaSlaugh and the rest of the proposed tredment area are well
understood.A large number of studies have been conducted over the yearsto providean extremely
wdl documented, comprehensive hydrologicand geologiccharacterizaion of thearea More
discusson of hydrologyof thetreament area sfoundunder Comment 2.

DEC issatisfied that the gpplicant has sufficient information on thehydrologyof the proposed
tredment areasin order to corredly determinegpplicaion rates.
+++ +++ +++ +++ +++H+H+H+ A A+

11 Comment Summary

Commentsreated to testing for contamination:

A There nealsto be aspedfic plan regadingtesting drinkingwater wdlsfor presence of
fluridoneand itsdegadates.

A The permit shouldprohibit further gpplicaion of fluridone ifit is deteded in any drinking
water wdls.

A Random egting of wdls shouldberequired.

Response:

Asdiscussd in Comment 2, fluridone isnot expeded to migrate through groundwaer or read
drinkingwaer wdls. However, as a precaution, the permit will stipulate a specific schedulefor
testing for the presence of fluridone in dinkingwater wdls. If fluridone inexcess of 20 ppb (Bbel
limit for gpplicaion within ¥ mile of potable water intakes) is deteded, additiond fluridone
goplicaion will be prohibited until spedficdly authorized by DEC. Thisis consdered to be highly
unlikely, asthetarge concentrationis 8 ppb.

+++ +++ +++ +++ ++++H+H+ A A+

12. Comment Summary
Concen related to totd amountsof pesticideto be gpplied:

The permit gpplicaion states that additiordl fluridonewill beadded to maintain therequired
concentraion in thetreament area.

There shouldbean upper limit for thetotal amountthat can be gpplied.

Some othecdculationsgiven in the permit are \ery closeto 150ppb Bbe limit.

The permit shouldspedfy the maximumtotd amount that can be gpplied.

If dl lisged products are applied, the combired tota will exceed 150 ppb.

If theconcentration islowe than expected dueto streanflow, they will need to add mae
pesticideand it could exceed the 150ppb limit.

o

o Do Do Do Do

Response:

Thepedticideproduct labds providespedfic limitson theamountof ead product that can be applied
eath yea. All of thetargeied gpplicdion rateslisted in thispermit gpplicaion are wdl below

thelabd limits.

+++ +++ +++ +++ F -+ e A

13. Comment Summary
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Theplan underestimatesthe anountof chemicad needed dueto streanflowin ChenaSlaugh.

Response:

Hydrologyand strean flow of ChenaSlaugh iswdl documented in anumber of sudies (see
Comment 2). Additiordl stream flow studies have been conducted by theagpplicantsin recent
monthsto ensure acarate data 1n addition,two strean gaugeswill be irstalled and montored as
part of theproposed projed.

Thepermit gpplicaion alowsfor additiord product to be added to maintain required

concentrations. However, anountsexceealing150ppb in oneyea are notpermitted.
+++ +++ ++++++ A+ R AR A A AR

14. Comment SUummary

Concean over degadates of fluridone ¢ompoundghat form asthefluridonebreasdown or
degades):

Degadates of fluridoneare ahedth hazad (Somr ONE MSDSHazad | dentificaion).
N-methyl formamide(NMF), adegadate of fluridone, travelsin waer.

NMF is classfied as a chemicd that can damage fertility, can harm an unban child, can
cause liver damage, and can cause respiratory damage. (pulchem database)
3-trifluromethyl benzoic acid is a degadate of fluridone.

How longwill degadatespersst in waer?

What are theeffeds of degadates?

55 S5 S S S

Response:

Aspart of its evduation of pegticides, EPA asssss potentid impads from degadates. There are
two magor compoundghat may result when fluridone @gades; 3-trifluromethyl benzoic aad and
NMF.

Thereis someevidencethat the degadation product NMF may cause birth defeds or other damage
to fetusesand may cause damage toliver or other cdls. However, NMF hasonly keen deteded in
thelab and hes never been observed as a brekdown product following adud fluridone teaments
in naturd conditiors.

The Stte of Washingtonperformed cdculationsto examinepotentid humen hedth effeds of NMF
(WSDOE, 2000)They foundthat the safety fadors for NMF expasure through drinkingwater and
through skin absorption are \ery high. 0Under worst case conditiors, a person would need to drink
15,853dlonsof treded drinkingwater per day to reat the No-Observed-Effed Level (NOEL) or
greder than 78,07 fdlons per day under redigtic case conditiors. For incidentd ingestion, aperson
would haveto swim in fluridonetreded water for 1,014yeas under worst case conditionsand for
>5,070/eas under redigtic case conditionsin order to be exposed to equa the NOEL6 (WSDOE,
2000).

Sirce NMF has never been observed in naturd conditionsfollowing fluridone teaments, EPA has

indicaed that fluridone @ shouldnot resultin NMF concentrationsthat would adversdly affed the
hedth of waer users (EPA, 2004).

158 | Interior Elodea Eradication EA



Responsiveness Summary:
DNR Pesticide Permit Application Fairbanks AreaElodeaControl November9, 2016

Theother primary degadate of fluridoneis 3-trifluromethyl benzoic add. Thereisno
documentation indicating hedth risksassociated with thisdegadate.

DEC issatisfied that degadates of fluridoneresultingfrom thisprojed are not liley to resultin an
unreasonable adverse eff ect.
+++ +++ +++ +++ -+ R S R

15. Comment Summary
Concean over property vaues.

A Any cetedion of chemicd in wdlswill make it impossblefor homeownersto sdll ther
homes.

A No amount of fluridone isaccgtablein wells.

Response:

DEC consdersthesocid and ecmnomiccosts and benefitsin determiningwhether a proposed
pesticide gpplication poses an urreaonableadverse effed. In generd, thisevauation congders both
the costs and benefits of gpplying pesticides, and thecosts and benefits of not gpplying pesticides
(effedively, costs and benefits of not tredingthe pest). Therisk of not controlling Elodeaand
dlowingit to spreal acrossthe gate is conddered to be sgnificant.

Theproposed herbicideis not expeded to impact drinkingwater wels (sse Comments 2 and 3.
Herbicidesand other pesticides are routinely used by homeowners, and thisuse has not been shown
to adversely affed property vaues.

Waer qudity in Chena Sough isdrealy sgnificantly compromised. Neaby areasare knawn to
have somecontamination from sulfolane. ChenaSbugh has been included on Alaskad sdion
303(d)igt of impaired waers since 1994dueto excessve sediment loads. Reent sudiesdso found
anumber of semi-volatile organic compound, PCBs and hstoricd DDT in its sediments, aswdl as
elevated levels of phogphorous, sulfate, and chlorides (Kennedy, 2009).

DEC doesnot bdieve tha short term additionof fluridonewill change the perception or cause any
ggnificant additioral concern regadingthewaer qudity in Chena Slogh. DEC doesnot believe
that there will beany significant negaive impad to property vaues as aresult of the projed.

e 2 e e i o A B S S SR S

16. Comment Summary
Fluridoneis banned in Europeand Jepan.

Response:

Thisinformation isincorred. Dueto lack of demand and economicbenefit, the manufadurer
generdly did notregster Sorar productsfor sdein Europeor Japan. Sorar has never been
regstered for sdein Jgpan. Of European countries, theonly country Sorar was previoudy regstered
in was France
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Themanufadurer voluntrily withdrew the regstration in France when the expense of new data

requirementsto maintain regstration excealed the market oppartunity (persond communcaion,
SPRO). Once aproduct isremoved from the market in theEuropean Union,it is consdered
banned and cannotbe sold; however, it isimpartant to understand that thisban isnot based on

environmentd or toxicologicd reasons.
+++ +++ +++ +++ -+ R S R

17. Comment Summary
Regadingned to control Elodea

A More reseach is neaded on Elodea

A Dedsonsover whether to eradicae Elodeashouldinvave hydrologets, geologsts,
chemigts, environmenta consultants, etc.

A Elodeaneedsto beeradicated, not just controlled, or it could spreal to other areas.

Response:

Control of invasive spedesis apriority for environmental management agenciesand groupsaaoss
thegae. Thenea for control of Elodeaiswdl documented in theugtificaion portion of the
Pegticide Use Permit gpplicaion.

Elodeaisincluded on UAAG Alaska Exotic PlantsInformation Cleainghowse (AKEPIC) ligt of
Non-Native Plant Spedes, developed in coordination with the U.S.Forest Service Nationd Park
Sarvice Bureau of Land Management, U.S Fish and Wildlife Service Department of Naturd
Resources Plant Materid Center, and AlaskaNaturd HeritageProgram. There is evidence to show
that Elodeaposesathred to natura habitats.

+++ +++ +++ +++ ++++H+H+ A A+

18. Comment Summary
Commentsregadingefficagy of projed:

A It will not be pesbleto tred al areas of Chena Sbugh to eradicae dl Elodea

A ChenaSlaugh isthe perfed habitat for Elodeg so even if it is eradicaed it will return.
A ThereisElodeain theChenaRiver. It will dlow Elodeato return to treded areas.
Response:

Fluridonehas been used extensively for aguetic vegatation control for many years. Charaderistics
and behavior of fluridone poducts have been widely studied and are well understood. Fluridone fas
been successtilly used to control Elodeain nurrerouslocaionsin Alaskain receat yeas. Thereis
no evidencethat the proposed tredment area under this permit are sgnificantly diff erent such that
use of fluridonewouldbeineffedive.

While itispossblefor Elodeato repopukte atrested areg thegod for Elodea inAlaskais
eradicaion. Downstrean areas, such asthe ChenaRiver, are unikely to provideareservoir for

repopuktion unlessthe Elodeais moved by mechanicd means.
o i e o e o e R

19. Comment Summary
Concensregadingefficacy of products.
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A Thereisno evidencethat use of fluridonewill be successtil.
A Theproduct label statestha Elodeais often tolerant to fluridone.

A Thetypeof Elodeafoundin theproposed tredment area isnot listed on theproduct labdl.

Response:
Fluridone fas been used extensively for aguetic veggtation control for many years. Charaderistics
and behavior of fluridone poducts have keen widely sudied and are well understood. Fluridone fas

been successtilly used to control Elodeain Alaskain nunerouslakesin recent yeas.
+++ +++ +++ +++ -+ R S R

20.Comment Summary
SEPRO istoo involved in promotingthisprojed. It standsto profit from use ofits products.

Response:
It isunlikely that the smdl quantities of product proposed for thisprojed represent asignificant
profit for the manufadurers.

Regadless of who isfunding the projed or who may stand to profit, DECS ®le in thiprocessisto
determinewhether or not thepropased projed islikely to result in urreasonable adverse effeds, and
then issieor deny the permit based on thet evauation.

+++ +++ +++ +++ ++++H+H+ A A+

21 Comment Summary
Fourto fiveyeasistoo long atimeto haveachemicd continuotgy gpplied to thewater.

Response:

Asgated in thepermit gpplicaion, the god isto maintain treament levelsfor 45-90days per
seaon. After thesemndseaon, the neal for additiona applicationswill be evduated.

+++ +++ +++ +++ ++++H+H+ A A+

22.Comment Summary
Fluridonewill movewith the current to other areas, and impad other resdents.

Response:

Chenal akeisaclosed waer system. Totchaket Slowgh and ChenaSlowgh are both redarged primarily
by upwdling groundwater, and have limited outflow. Totchaket Slaigh streanflow was measured in
2015with an average 8.5cubicfed per ssond. ChenaSlowh streanflowwas measured in 2015with
an average 52.0cubicfed per se@ond.

Thelabd for fluridonedlows for gpplicaion to flowing waer aress. While somepesticide will flow
downgtrean of thedoughs, therdatively low streamflow is not expeded to result in rgpid dispersd.
Within the doughs, additiond pesticide will need to be added to maintain required concentration.
Propased additiord amountsare wdl within labd limits.

Pegticide concentrations are expeded to drop downstrean dueto degadation, dilution, bindingto
sediment and soil, and pegicideuptake by plants. Thelevelsthat wouldbepres@t downstreanwould
be less than norma treament concentrations, and therefore wdl under the levels of concen. Asa
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precaition, the permit will gipulate tha downstrean aress must be monitaed for impads to
vegeetion.

Concentrationsof fluridone devnstrean are expected to be nedigible. No herbicidd effedsare
anticipated to occur downstream of treadment area. DEC is satisfied that there will be no

unreaonable adverse eff ects to area downstream of treament aress.
+++ +++ +++ +++ +++H+H+H+ A A+

23.Comment Summary

Concen over impadsto nontarge vegéztion:

A Fluridone isnon-seledive and will kill native plants, includingtrees and willows.

A Native vegetation may not be able tore-establish themselves.

A The2011document 6 Gntrol Optionsfor Elodea spp. In theChenaSlowghé gatesthat
fluridone fas a potentid to kill desirable aguatic vegetation and couldimpad other non-
targd organisms.

Response:
Fluridone Ias been used extensively for aguetic veggtation control for many years. Charaderistics
and behavior of fluridone poducts have been widely studied and are well understood.

Asthe permit gpplicaion aknowledges, somenontarge plantswill be aff ected by the proposed
pedticideuse. In pradicd applicaion, however, Elodea has been foundto bemore susceptibleto the
effedsof fluridone ttan many native plants, o effedsto nontarge plantsare expeded to be
limited. Elodeareproduces by fragmentation and meintainsan extensveroot sysem. Many retive
aquetic plantsare seal produce's, and sealswill not be affeded by thefluridonetreament. Studes
of other lakesin Alaska reded to control aguetic invasive plantshave shown that native plants
usudly remver within ashort period of time. Negaiveimpadsto native plant communitesare
expeded to beminorand short term in nature; overal the projed is expected to restore native plant
communites.

Fluridone isnot expeded to have any short or longterm effeds on invertebrates, fish, or other
animasthat are exposed to norma tredament concentrations. As described abowve, impadsto non
targd plant communites are expected to be minorand short term in nature. Asaresult, no negdive
impadsto invertebrate, fish, or other anima popuktionsare expeded.

Effedsonwaer qudity parameters such as clarity, disolved oxygen, and nurient levels, which may
be im@aded by decaying plant matter, are expeded to return to norma over ashort period of time.

Thereis no evidencethat the proposed use wouldresult in an urreaonable adverse effed, including

an urreaonablerisk to animas or the environment.
4+ +++ +++F A AR A A R A

24.Comment Summary
Concean over impadsto animas:

A Inseds and mcroorganismshave ircreased mortdity rates dueto fluridone.
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A Cumuktive exposure to low levels of fluridone oer severd years could have adetrimental
effed onfish and brd popuétions.

A The2011document 6 Gntrol Optionsfor Elodeaspp. In theChenaSlowgho satesthat
fluridone fasapotentid to impad nontarge organisms.

A Moose that are rervested downstrean of the dough could beimpaded.

Response:

Within tredament areas, impadsto nontargd organismsare notexpeded to be sgnificant.
Fluridone fas been used anumler of timesin recent yeasin Alaskan lakeswith no urreasonable
adverse effedsidentified. Fluridonehas dso been extensively used in smilar gpplicaionsin other
gates, with no significant impadsto nontarge organisms.

Fluridone desnot appea to have any apparent short-term or longterm effeds on fish a normal
gpplicaion rates (Washington DN R, 2012)When used at labd rates, there are no anticipated
impadsto birdsor mammasfrom fluridore. Fluridoneshows moderate toxicity to aquetic
invertebrates. Invertebratesthat are affeded wouldbe expeded to repopukte treaed area once
treament was completed.

Negaiveimpadsto native plant communites are expeded to beminorand short term in nature
(see Comment 23); overdl the projed is expeded to restore native plant communitiesand benefit
fish habitat. Asaresult,no negaive impadsto fish ortheir habitat are expected from the proposed
pesticide.

+4++ +++ +++ F 4+ R A R+

25.Comment Summary
Thepopuktion density in theareawarrantsadditiorel concan.

Response:

DECS mle in thigprocessisto determinewhether or not theproposed projed islikely to resultin
unreaonable adverse eff ects, and then issueor deny the permit based on thet evauation. The
number of peoplein an areawould not changethat evauation.

There have bean anumber of fluridone @rmitsisaied in highly popuated aress, includingSand
Lake, Lake Hood,and other water bodies within Anchorage. No negetiveimpads have lbeen
identified as aresult of these permits.

e 2 o o S R SRS o

26.Comment Summary
Concen over use of dough water for irrigdion:

A Irrigaion from fluridonetreded waer may causeinjury to gadens, crops, and other
vegeation.

A Many peopleuse Chena $ough to water their gadens.

A EPA regtrictsirrigaion using fluridone teded water for 14days.
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Response:

Terrestrid plantsare notas susceptibleto the effeds of fluridoneas aquetic vegeation. However,
the product labels do establish somerestrictionson use of treded waer for irrigaion. In acordance
with the label for Sorar Geness, there are norestrictionsfor irrigaion to established turf and lawns,
edtablished crops, ornamenta plants, and mat other types of vegeation. Thelabelsfor Sorar One
and Somr HAC caution againgt usingtreded water to irrigae established crops, turf, plants, or trees
for seven days after treament. None of thelabelsrestrict irrigéion restriction for a period of 14
days.

All three product labels notethat damage may occur to seallingsor plantsin the nightshadefamily
(tometoes, pepper's, potatoes, tobaco, etc.), a concentrationsof 5 ppb orabove.

Under Alaska Sttute 46.15, resdentsmust obtain awater rights permit from the D epartment of
Naturd Resources prior to diverting or withdrawing significant quantities of waer (greaer than 500
gdlonsper day for ten or more days), includingwatersfrom Chena Slogh. Asof duly, 2016 DNR
Waer Resources has notissied any permitsfor this adivity.

There may beanumler of userswho withdraw smaller quantities of water from ChenaSlowgh to
irrigae gadensor landscgping. These individuds may need to use an dternative source of water
duringthetreament period, such aswdl waer. Any resdentswho use wéaer from ChenaSlowgh to
irrigae will becautioned to use an dternativeirrigaion source for the wed immediately following
tredments.

+++ +++ +++ +++ ++++H+H+ A A+

27.Comment Summary
Fluridone teded water may be dangerousto reaediona waer users.

Response:

Thelabelsfor the proposed pesticides spedfy that thereis no waer use regtriction following
goplicaion for fishingor svimmingat the proposed concentration. No quarantineis required after
goplicaion. Thereisno evidencethat the proposed use wouldresult in an urreaonable adverse
effed, includingan urreaonablerisk to humens.

+4++ +++ +++ HH+ A+ A A A

28.Comment Summary
Commentsreated to use of fluridone totrea Elodeain other lakes:
A Fluridone fas been successtilly used to tred Elodeain Bed, Danids, and Sormy Lakesin
Kena, and shouldadso besuccesstl for this projed.
A Sweeesstul use of fluridonein other areasis not an indicaion that it wouldwork in Badge
Slowh. Badge Slowh isunique, so usingfluridone in tlat locaion would be experimentd.

Response:

Resultsfromthe Kena area bkes Elodea eradication show good results, with sgnificant reductions
in mcst test areas. |n addition, resultsfrom the Kena area Bkesdo not indcae any problemswith
the use of these productsin typicd Alaskalakes. Thereisno evidencethat the proposed treament
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area under thispermit are sgnificantly diff erent such that use of fluridonewouldresultin
sgnificantly diff erent results. Thereis no evidencethat the proposed treament wouldresultin an

unreaonable adverse eff ect, includingan urreaonablerisk to humen, animds, or the environment.
+++ +++ +++ +++ +++H+H+H+ A A+

29.Comment Summary
Thisprojed istoo expensive.

Response:
Stte agency budgets are reviewed and gpproved through the state budyding process Costs
asociated with thisprojed are funded by the gpplicant.

DECO ®le in thigorocessisto issiethe permit dlowingthe activity, if it is determined that no
unreasonable adverse eff ect is expeded as aresult. Expense of the projed is not acongderation in
determiningif unreasonable adverse effeds might ocaur.

++++++++++++++H+H+H+H+ A A+

30. Comment Summary

We were led to believetha Elodeawas athred to graying spawning, butthe environmenta
asessnent for the Alexander Lake Elodea eradicaion projed statesthat Elodea providesan
excdlent nursery habitat for northern pike.

Response:

Elodeahasthe potentid to grow abundantly and crowd out native plant spedes. It amplifies aquetic
habitat by dgpladng native vegeation, dters nutrient availability, and reduces disolved oxygen. Its
growth can deaease strean flow and increase sedimentation, which can degrade spawninghabitat.
While invasive northern Pike may benefit from these changes, native saimonid spedes, including
grayting, are negaively impaded by Elodea

+++ +++ +++ +++ ++++H+H+ A A+

31 Comment Summary

Regadingthreat from Eloded spreal of Elodea

A Wating to addressthisproblem could lead to Elodea sprealingto other lakes and streans,
with possbly disastrous consequences, includingsafety risk to boats and float planes,
degadation of aquetic habitat, loss of sdmonhabitat and seriousimpads downstrean in the
YukonRiver drainage

A Elodeais a seriousthred to freshwaer emsystemsin Alaska It will spread and cause
permanent damage tolakes, rivers, and fisheries.

A Elodeadoesnot impad locd homeowners.

A Elodea has been present in Chena Slaugh much longe than theten years stated in the
permit goplicaion. It islikely not aseasly soreal asindicaed in thegpplication.

A ThereisElodeain theChenaRiver.

Response:
Control of invasive spedesis a priority for environmentd management agenciesand groupsaagoss
thedate. Theneal for control of Elodeaiswdl documented in theJugtificgion portion of the
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Pegticide Use Permit gpplicaion.

Elodeaisincluded on UAAJ AlaskaExotic PlantsInformation Cleainghowse (AKEPIC) list of
Non-Native Plant Spedes developed in coordination with the U.S.Forest Service Nationd Park
Sarvice Bureau of Land Management, U.S Fish and Wildlife Service Department of Natural
Resources Plant Materid Center, and AlaskaNaturd HeritageProgram. There is evidence to show
that Elodeapaosesathred to natura habitats. Allowing Elodeato remain in someareas could result
in spreal to other aress acossthe gate. It iscommon for plant fragnentsto adhereto boets,
planes, and other equipnent, and therefore betrangported to other locdions.

+++ +++ +++ +++ +++H+H+H+ A A+

32.Comment Summary
Based on information from an integated pest managament plan for the Kena Peninsula, Elodea
growth levels out after severa years. Applicaion of chemicds may not be recessxy.

Response:

Control of invasive spedesis apriority for environmental management agencies and groupsaaoss
thegate. Theneal for control of Elodeaiswdl documented in thedudtificetion portion of the
Pegticide Use Permit applicaion.

Elodeaisincluded on UAAG Alaska Exotic PlantsInformation Cleainghowse (AKEPIC) list of
Non-Native Plant Spedes developed in coordination with the U.S.Forest Service Nationd Park
Sarvice Bureau of Land Management, U.S Fish and Wildlife Service Department of Natural
Resources Plant Materiad Center, and AlaskaNaturd HeritageProgram. Thereis evidenceto show
that Elodeapaosesathred to natura habitats. Allowing Elodeato remain in someareas could result

in spreal to other aress acossthe sate.
+4++ +++ +++ F 4+ R A R+

33.Comment Summary

Conceansover whether this permit follows labd requirements:

A Thispermit was not prepared acordingto the product label.

A Themanufadurersrecommended use (for Sorar products) does not apply.

Response:

In itsevduation, DEC reviewsthe pesticide product labels and compeares them to the proposed
projed. No conflicts were identified; the proposed projed complieswith labd requirements.

+++ +++++++ A AR AR A A AR+

34.Comment Summary
Alternative controlsshouldbe used.
A Medanicd methodsof control are proven successul.
A Increaingwaer flow could control Elodeg sinceit grown in still or dow-movingwater
(Integated Pest Management Plan for Eradicaing Elodeafrom the Kena Peninsula).

Response:
Control optionsfor Elodea have been wdll reseached in Alaskaand other locaions. It iscommon
knowledge that Elodeais very difficult to control. Becaiseit can reproduce and spreal from small
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plant fragnents, most mechanicd methodsadualy result in further sprealingof the pest. Water
draw downs, increaing stream flows, and other dternatives have significant impads and asciated
challenges.

DECS deason on whether to issiea permit is based on whether or not theproposed use could

resultin an urreaonable adverse effed. It isnot dependent on other potentia control methods.
e 2 S e e i B B L SR S o

35.Comment Summary

Regadingrisk from use of fluridone:

A Therisk from use of fluridone idow to non-existent.

A Theprimary impad to locd residentswill be irgbility to use dough water to irrigae gadens.
A Therisk from pegticideuse is not founded, whilethe risk from spreal of Elodeaislarge

Response:

Thened for control of Elodeaiswdl documented (see Comment 31). Fluridone tas been used
extengvely for aguetic vegetation control for many yeas. Charaderistics and behavior of fluridone
products have been widely studied and are well understood. Thereis no evidence that the proposed
usewouldresultin an urreasonable adverse effed, includingan urreaonablerisk to animasor the

environment.
O O T T T S A A A A A SN 1 = N R SRR A ANAS

36.Comment Summary
Speaingpelletswith acdibrated spreader isdimpradicd. 6

Response:

Thepermit gpplicaion statesfluridone @letswill be gpplied usngacdibrated forced air blower
mountd on amotorboat. Thismethod has been successtully used for severd other Alaska
fluridone pojeds. Thereisno indcaion that circumstances are significantly diff erent for this
projed.

+++ +++ +++ +++ ++++H+H+ A A+

37.Comment Summary

Thepermit gpplicaion statesthat liquid gpplicaion will be conducted by an autorretic drip system,
which will be controlled based on current discharge realings. There are no dscharge metersingaled
in ChenaSlaigh.

Response:

Two strean gaugeswill beingdled and monitaed as part of the proposed projed. This
requirement will be stipulated in thepermit.

+++ +++ +++ +++ F b A A A R

38.Comment Summary
Thetesting schedulefor fluridoneconcentration dlows for up to4 wedsbetwea sampling.This
woulddlow incorred concentrationsto persst for too long. Testing shouldbe required each week.
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Response:
The permit gpplicaion statesthat water ssmpleswill be eken at approximetely 2,4,8,12,and 16
wedsintervals.

Over time, concentrationsare expected to diminsh, dueto degadation, adsorptionto sediments,
and dilutionfromincomingwater. Althoughfluridone mt be maintained a the corred
concentration for 6.50 13wedk to beeffedive, thereisno requirement or conce'n from an

environmentd or hedth perspediveif levelsdiminish below the eff edive concentration.
+++ +++ +++ +++ -+ R S R

39.Comment Summary
The permit shouldrequire sediment sampling.

Response:

Asexplaned in Comment 2, fluridone bindsealily to suspended sediment soilsand arganic
matter. Once it adheresto soil particles, fluridone isunavailable to disperse or to continueto ad as
an herbicide. It degadesover timein thesediment, with a hydrosoil haf-life of gpproximetely 17
we&ks(NCBI, 2005)As areault, fluridoneremains present in theenvironment for only alimited
time.

It would be expeded that fluridonewouldbe present in sediment samplesin thetreded areafor a
period of timeafter gpplication, and thet levelswould deaeaeto an undetedableleve over saveral
months. Testingfor the present of fluridone insediment is not necessxy, asit isarealy understood
that the product will be present.

However, the gpplicant has stated that they do intend to condct sediment profile samplingfor the
purposes of determiningthe depth that fluridone gnetratesinto the sediment.
+4++ +++ +++ HH+ A+ A A A

40.Comment Summary

Regadingconcansover thedrip station for ChenaSlowgh:

A Theremotecontrol drip station istoo risky.

A What happensif thereisalea or changesto water flows?

Response:

Thedrip gation controlswill belocated in asecure boxwhich will be lacked to prevent any
tampering. Thebox would contain any le&kswhich might ocaur a thedigributionste. The
gopplicant intendsto check the drip station wedkly to ensure proper functioning. These requirements
will be dtipulated in thepermit.

e e S SRR S

41 Comment Summary

The2011document 0 Gntrol Optionsfor Elodeaspp. In theChenaSlowho satesthat water flow
ratesin ChenaSlaigh might make use of fluridone ireffedive.
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Response:
Additiordal evduation of streanflow has been conducted since the cited document was produced.

Proper meteringand dasing have been cdculated based on updied streanflow data
+++ +++ +++ +++ -+ R S R

42.Comment Summary
The 201Hocument 6 Gntrol Optionsfor Elodeaspp. In theChenaSlowh gatesthat fluridone
couldimpad other nontarge organismsthrough changesin dis®lved oxygen and nutients.

Response:
Fluridone Ias been used extensively for aguetic veggtation control for many years. Charaderistics
and behavior of fluridone poducts have been widely studied and are well understood.

Asthe permit applicaion adknowledges, somenontarge plantswill be aff ected by the proposed
pesicideuse. In pradicd gpplicaion, Elodea has been foundto be more susceptibleto the effeds
of fluridone ttan many naive plants, so effedsto non-targe plantsare expected to be limied.
Elodeareproduces by fragmentation and maintainsan extensiveroot syssem. Many retive aquatic
plantsare seal produce's, and sealswill not beaffected by thefluridone teament. Studes of other
lakesin Alaskatreded to control aguetic invasive plants have shown that native plantsusudly
recver within ashort period of time. Negaiveimpadsto native plant communities are expeded to
beminorand short term in nature; overdl the project is expeded to restore native plant
communitesand benefit fish habitat.

Fluridone isnot expeded to have any short or longterm effeds on invertebrates, fish, or other
animasthat are exposed to norma treament concentrations. As described abowve, impadsto plant
communites are expected to be minorand short term in nature. Asaresult, no reggtive impadsto
invertebrate, fish, or other anima popuktionsare expeded.

Effedsonwaer qudity parameters such as clarity, disolved oxygen, and nurient levels, which may
be im@ded by decaying plant matter, are expeded to return to norma over ashort period of time.
Problemswith deaeased disolved oxygen levelsare notexpeded with fluridonebecaiseit isavery
dow-ading herbicidewith eff eds ocaurring over alongperiod of time. Asa precaition,the permit
will gipulate that basdline meaurementsmust be made prior to tredament.

Thereis no evidence that the proposed use wouldresultin an urreaonable adverse effed, including
an urreaonablerisk to animds or the environment.
+++ +++++++ A AR AR A A AR+

43.Comment Summary
The permit gpplicaion does not address overdl eradicaion of Elodea

Response:

DNR, in asociation with other groups, does have a satewide plan for management of Elodea

However, pedticideuse pamitsare saed for spedfic projeds; in thiscese Elodea insomeareas

nea Farbanks.

+++ +++ A A A A A A A e A
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44.Comment Summary

Regadingthe experience and knowledge of gpplicants:

A Thepeoplewho completed the permit applicaion are notfamiliar with the propaosed
treament areaand are notexpertsin thisfield.

A Theapplicantshave experience over severd yearsin applying aquatic herbicidesin Alaskato

control Elodea

Response:

DEC doesathorough review of the propased gpplicaion to ensure that it complieswith label
ingructions. DEC dso evduatesthe proposed ste and conditionsto ensure there are nofadors
which might pose additiond risk.

Pegticide gpplication under a Pesticide Use Permit must be conducted or diredly overseen by a
catified pesticide gpplicaor. DNR listed severd qudified individwsin their permit gpplicaion.

In addition,the gpplicantshave experience with numerouspreviousaguetic pest control operations
in Alaskaand dsewhere.

DEC issatisfied that the permit gpplicaion contains sufficient information to alow for an adequate
evauation of ste and conditions. DEC isfurther satisfied that the permit gpplicantshave the
knowledge, training,and experience to compy with regulationsand requirements.

e 2 o e o i S SRR SR SR S o

45, Comment Summary
Thepubliccomment period wastoo short.

Response:

Asisstandard, a30day publiccomment period was provided to dlow the public toprepare and
submitcomments. DEC did rot recéve any requeststo extend the comment period. DEC is satisfied
that dl affeded parties had sufficient oppatunity to becmeinformed aboutthe proposed

permit and providecommentsto DEC.

+++ +++ +++ +++ ++++H+H+ A A+

46.Comment Summary
DNR did not doan acceptablejob in identifyingdrinkingweter wellsin theorigina permit
goplicaion.

Response:
DNR did submita previouspesticide use permit gpplicaion for this projed; that permit applicaion
was withdrawn to dlow for additiord information to begahered.

Thecurrent permit gpplicaion under congderation in thisResponsveness Summary included
adequete identificaion of drinkingwater wdls. See Comment 8 for additiord discusson of
identificaion of drinkingwaer wdls.
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47.Comment Summary
Theenvironmenta assessment for the Alexander Lake projed statesthat applicaion rates greder
than 20ppb within ¥4 miles of potablewaer intake are restricted.

Response:

DEC conduwtsan indivdud evaduation for ead pesticide use permit. Thisincludesathorough
review of the propased gpplicaion to ensure that it complieswith labdl instructions. DEC dso
evauatesthe proposed ste and conditionsto ensure there are nofadors which might pose
additiordl risk.

In April 2016 DNR receved a pesticide use permit to applyfluridone tocontrol elodeain
Alexander Lake. However, compearison to previouspermitsis not relevant to the evauation for this
permit.

Theproduct gpproved under a pesticideuse permit for Alexander Lakeis Samar ONE, oneof the
products proposed under the FairbanksElodea Control permit. Thelabd for thisproduct (which is
identicd for both theFarbanksand Alexander Lakes projeds) prohibitsapplicaion exceeling 20
ppb within %2 mile of potable water intakes.

Thereare no potblewater intakesin theproposed treament areas of either projed. Drinkingwater
wdlsare notconsidered potable waer intakes, asthey are separated by soil or other substrate which
inhibit movement of the pegticide. See Comments 2 and 3 for further discusson of impadsto
drinkingwaer wdls.

e 2 o i S S A B SR SR S S

48.Comment Summary

Theenvironmenta assessment for the Alexander Lake projed satesthat there are nocommercial
agicultura uses, human exposure thoughlivestock is unlikely, and thereare no private wdlswithin
200fed. Chena Slogh hasdrinkingwaer wdls, and resdentshave gadens.

Response:

DEC conduwtsan indivdud evauation for eat pesticideuse permit. Thisincludesathorough
review of the proposed gpplicéion to ensure that it complieswith labdl instructions. DEC aso
evauatesthe proposed site and conditionsto ensure there are no fadors which might pose
additiord risk. Comparison to previouspermitsis not relevant to the evaduation for this permit.

Concansrdated to drinkingwaer wellsand impads of irrigaion or damage to gadensare
addresed in Comments 2, 3, 5, ad 26.
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8.1Sonar Labels

Aquatic Herbicide

AN HERBICIDE FOR MANAGEMENT OF FRESHWATER AQUATIC VEGETATION IN PONDS, LAKES,
RESERVOIRS, POTABLE WATER SOURCES, DRAINAGE CANALS AND IRRIGATION CANALS.

Other Ingredients
TOTAL
Comtains 0.5 pounds active ingredient per gallon,

Keep Out of Reach of Children
DANGER/PELIGRO

sted no enti la etigy busgue a aky para que la explique a usted en detalle. (If
you do not understand find someon i
Refer to the label booklet for additional precautionary information and
Directions for Us: forage and Disposal.
NOTICE: t | = using. Use only according to label directions. Before
buying or using this pro Terms and Conditions of Use, Warranty Disclaimear,
Inherent Risks of Use and Limitation of Remedies inside label booklet.

n.
Suite 600 EPA Rep. No. 67690-54
FPL20121219

Carmel, IN 46032 U.SA.
Concentrated Formulation

PRECAUTIONARY STATEMENTS

HAZARDS TO HUMANS AND DOMESTIC ANIMALS

Corrosive. Causes irreversible eye damage. Harmiul if swallowed. Avoid contact with skin. Do
not get in eyes or on clothing. Wear protective eyewear (goggles, face shield, or safety glasses).
‘Wear long-sleeved shirt and long pants, socks, shoes, and chemical resistant gloves. Wash
thoroughly with soap and water after handling and before eating, drinking, chewing gum, using
tobacco or using the tollet. Remove and wash contaminated clothing before reusae.

KEEP OUT OF REACH OF CHILDREN
DANGER / PELIGRO

Si usted no entiende la etiqueta, busque a alguien para que se |a explique a usted en detalle. (If
you do not understand the labal, find someone to explain it to you in detail)

Hineyes  Hold eye open and rinse slowly and gently with water for 15 to 20
minutes. Remove contact lanses, if present, after the first 5 minutes; then
continue finsing eye.

Call a poison control centar or doctor for treatment advice.
If swallowed * Calla poison control center or doctor immediately for treatment advice.

Have person sip a glass of water if able to swallow.
Do not induce vomiting unless told to do so by a poison control center or

doctor.
Do not give anything by mouth to an unconscious person.

If on skin or = Take off contaminated c
clothing *  Rinse skin immediately with plenty of water for 15 to 20 minutes.
Call a poison control center or doctor for treatment advice.

NOTE TO PHYSICIAN: Probable mucosal damage may contraindicate the use of gastic lavage.

HOTLINE NUMBER

Hawlhamtmnarorlabalmlhywmmcalngamsmnm ocenter or doctor, or
going for In casa of life or property i jing this product,
call INFOTRAC at 1-B00-535-5053.

ENVIRONMENTAL HAZARDS

Do not apply to water except as specified on the label. Do not contaminate water by disposal of
equipment washwaters. Lowest rates should be used in shallow areas where the water depth is
considerably lass than the average depth of the entire treatment site, for example, shallow
shoreline areas. Trees and shrubs growing in water treated with Sonar Genesis aquatic herbicide
may occasionally develop chlorosis. Follow use directions carefully so as to minimize adverse
effects on non-target organisms.

DIRECTIONS FOR USE

Itis a violation of Federal Law to use this product in a manner inconsistent with its labeling. Read
all Directions for Use carefully bafore applying.

DO NOT apply this product in a way that will contact workers or other persons, either directly or
through drift. Only protected handlers may be in the area during application. For any
requirements specific to your state or tibe, consult the agency responsible for pasticide
regulation.

Ensure spray drift to nontarget susceptible species does not occur.

DO NOT apply Sonar Genesis Aquatic Herbicide in any manner not spacifically described in this
label.

Observe all cautions and limitations on this label and on the labels of products used in
ccombination with Sonar Genesis. DO NOT use Sonar Genesis other than in accordance with the
instructions set forth on this label. Keep containers closed to avoid spills and contamination.

IN CASE OF EMERGENCY
In case of large-scale spillage regarding this product, call INFOTRAC at 1-800-535-5053.
In case of medical emergency regarding this product, call:
+ Yourlocal doctor for immediate treatment
+ Yourlocal poison control center (hospital)
INFOTRAC: 1-800-535-5053
Shpshhsﬂ(mhmmmﬂbm:nspm
Dike and contain the spill with inert matedal (sand, earth, etc.) and transfer liquid and solid
diking material to separate containers for disposal.
+ Remove contaminated clothing, and wash affected skin areas with soap and water.
+ Wash clothing before reuse.
+ Keap the spil out of all sewers and open bodies of water.

PRODUCT INFORMATION

Sonar Genesis Is a selective systemic aguatic icide for aquatic
in ponds, lakes, rmdanagsumalsanhrgahmmﬂaniudrgd‘ywd&

watered areas of these sites. Smal&mm$atu-hniﬁmwakhyplarld’nixadﬁm

hydmsoil by the mots of aquatic vasoular plants. Forin-water

maspwﬁadcu'lcamahmofBunalesslsncurtaclmhlhalagatplamsforammmoﬂé

days. Rapid water or any which results in of Sonar Genasis in
treated water will reduce its effectiveness. hwmmmemmmmmm
of Inthe is rapidly by sunii

ight.

mdmemmnmmmﬁysmgmaum{uﬂm)uprﬁ

growing points in many susoceptible plant species. Under optimum condifions, a minimum of 30 to
Qﬁdaysnﬂyhsmqjadhsfushd*iﬂilmdmamﬂcﬂylmisadiwﬂi Plant
species susceptibility to Sonar Genesis may vary depending on ime of year, stage of growth, and
water movement. For bast results, apply Sonar Genesis prior to initiafion of weed growth or when
weads begin active growth. Application to mature target plants may require an appilication rate at
the higher end of the specified rate range and may take longer to control.
Sonar Genesis is not comosive to application equipment.
This label provides recommendaftons on the use of a laboratary analysis for the active ingredient.
SePRO Colpuanmrmnmmws of high-performance liquid chromatography (HPLC) for

ion of fluridone ions in water. It is recommended to contact SePRO

Corporation for the incorporation of this test, knownas a FasTEST, in a treatment program.
FasTEST is referenced in this label as the prefered method for the rapid determination of the active
ingredient inwater. C!hzmlmd’m.zlﬂmlyumhlhsaﬂhvarqﬂklnﬁyﬁh]hﬂlmi

Appilication rates and calculations of Sonar Genesis are i achieve a

of fluridons in parts per billion (ppb). The maximum application rate or sum of all application
rates is 90 ppb in ponds and 150 ppb in lakes, reservoirs and static canals per annual growth
cyde. For purposes of Sonar Genesis labeling, a pond is defined as a body of water 10 acres or
less in size. Alake or resenvoiris greater than 10 acres. This maximum conoentration is the amount
of product as ) lication rate, NOT ined by testing the concentration of
fluridone in the treated water.

Use Restrictions and Precautions
‘Obtain Required Permits: Consult with appropriate state or local pesticide and/or water
authorities before applying this product in or around public waters. Pemmits and posting or
treatment notification may be required by state orlocal public agencies.
‘Chemigation: Do not apply Sonar Genesis through any type of imgation system.
Hydropanic Farming: Do not use Sonar Genesis treated water for hydroponic farming unless
a FasTEST has been run and confirmed that concentrations are less than 1 ppb.
Greenhouse and Nursery Plants: Consult with SePRO Corporation for site-specific
recommendations prior to any use of Sonar Genesis treated water for irfgating greenhouse or
nursery plants. Without site-specific guidance from SePRO, do not use Sonar Genesis treated
water forimrigating greenhouse or nursery plants unless a FasTEST has been run and
confirmed that concentrations are less than 1 ppb.

Water Use F With Sonar Genesis (Days)
lww Drinking! | Fishi P - Livestock/Pet 9 "
Maximum Rate Sea imigation
{150 ppb) or less 1] L] 0 '] instructions
balow

* Note below, under Potable Water Intakes, the information for application of Sonar Genesis
within % mile (1,320 feet) of a functioning potable water intake.

* Note below, under Imigation, specific time frames or fluridone concentrations that provide the
widest salety margin for irrigating with treated water.

Potable Water Intakes: In lakes and reservoirs or other sources of potable water, do not

apply Sonar Genesis at application rates greater than 20 ppb within one-fourth mile (1,320

feat) of any functioning potable waterintake. At application rates of 4 to 20 ppb, Sonar

Genesis may be applied where functioning potable waterintakes are present. NOTE:

Existing potable water intakes which are no longer in use, such as those replaced by

potable water wells or connections to a municipal water system, are not considered to

be functioning potable water intakes.

Irrigation: Irrigation from a Sonar Genesis treated area may resultininjury to the imgated
Fallow these and inform irfigate from areas treated with Sonar
Genesis of the imigation ime frames or FasTEST requirements preseniad in the table below.
Follow the fallowing time frames and assay directions to reduce the potential for injury to
vegetafion imigated with water treated with Sonar Genesis. Greater potenfial for crop injury occurs
where Sonar Genesis treated water is applied Ib crops grown on low onganic and sandy soils.

DAYS AFTER APPLICATION
Established | Newly Seeded Crops/Seedbeds or

Established | Row Crops/ Areas to be Planted Including
Application Site Tree Crops | Turl/Plants | Overseeded Golf Course Greens

Ponds and Static Canals 7 30 Assay required
Canals 7 1a Assay requined
Lakes and Reservoirs 1 7 14 Assay required
Dry or De-watered Canals " 0 0 "

*  For purposes of Sonar Genesis labeling, a pond is defined as a body of water 10 acres or
less in size. A lake or reservoir is greater than 10 acres.

* In lakes and reservoirs where one-half or greater of the body of water is treated, use the
pond and static canal irrigation precautions. When applying Sonar Genesis to exposed
sediments of aquatic sites such as lakes and reservoirs, follow these time frames prior to
using water for irigation once sites are refiooded.
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1 When Senar Genesis is applied to exposed sediments of dry or de-watered irrigation
canals, treatments must be made at least 2 weeks prior to when the canals are o be
refilled, and allow canals to refill for a minimum of 24 hours before using water for imigation.

Where the use of Sonar Genesis treated water is desired for imigating crops prior to the time
frames established above, the use of FasTEST analysis is recommended to measure the
concentration of fluridona in the treated water. Whens a FasTEST has determined that the
fluridone concentrations are less than 10 paris per bilion, there are no irrigation precautions
for irmgating established tree crops, plants, row crops or turf. For tobacco, tomatoes,
peppers or other plants within the Solanaceae Family and newly seeded crops or newly
seeded grasses such as overseeded golf course greens, do not use Sonar Genesis
treated water if are greater than 5 ppb. Furthermore,
when rotating crops, do not plant members of the Solanaceae family in land that has

beenp irrigated with flurid in excess of 5 ppb in the
rl'ﬂhls year without direct consultation with a SePRO Aquatic Specialist. Itis
recommended that a SePRO Aquatic Sy be |prior to

irrigation of these sites.
PLANT CONTROL INFORMATION
‘Sonar Genesis selectivity is dependent upon dosage, time of year, stage of growth, method of
ication and water The ir i U are
provided to describe expected efficacy under ideal reatmant conditions using higher to maximum
label rates. Use of lower rates will increase selectivity of some species listed as controlled or
partially controlled. Additional aquatic plants may be controlled, partially contrelled, or lerant to
Sonar Genesis. It is recommended to consult a SePRO Aquatic Specialist prior to application of
‘Sonar Genesis to determine a plant's susceptibility to the planned reatment.
Vascular Aquatic Plants Controlled by Sonar Genesis:

Submersed Plants:

naiad (Najas spp.)
[{ spp., except llinois
spp., i M. x hybrids)
Emersed Plants:
spatterdock (Nuphar luteurr)
water-lily (Nymphaea spp.)

watershield (Brasenia schraber)

Floating Plants:
comman duckwaad (Lemna minod)
Salvinia (Sahinia spp.)
Vascular Aquatic Plants Partially Controlled by Sonar Genesis:
Submersed Plnnls

Hinois
&mupl’ia {memms ssssﬂ‘ioﬂ)
eeigrass

Emersed Plants:

alligatorweed (Alternanthera philoxaroides)
American lotus (Nelumbo lutea)

cattail (Typha spp.)

creaping L (Ludwigia

waterpurslane (L udwigia palustris)

Floating Plants:
common watermeal ( Wolfia columbiana)

Shoreline Grasses:

bamyardgrass ( Echinochioa crusgail)
giant cutgrass ( Zizaniopsis miliacea)
reed canarygrass (Philaris arundinaceas)

southern {

torpedograss (Panicum repans)

* Consult with a SePRO Aquatic Specialist about techniques to enhance efficacy of watermeal,
including incorporation of Galleon 8.C. Aquatic Herbicide into a Sonar Genesis treatment
program, in dificult to control sites.

MIXING AND APFLICATIDN DIRECTIONS

The aquatic plants present in the site should be identi to
determine their susceptibility to Sonar Genesis. lrs-rrm'tadtnddsmmlhsaaa(aass)mha
treated and the average depth in order to select the proper application rate. Do not exceed the
maximum labeled rate for a given treatment site per annual growth cycle.

‘Sonar Genesis may be applied or metered directly into the treated area or diluted with water prior
to application. Add the specified amount of Sonar Genesis to water in the spray tank during the
filling operation. Surface and subsuriace application of the spray can be made with conventional
spray equipment. Sonar Genesis can also be applied near the surface of the hydroseil using
waighted trailing hoses. Aminimum spray volume of 5 to 100 gallons per acre may ba usad.
‘Sonar Genasis may also be directly metered into the pumping system whera it is diluted with
water.

Tank Mix Directions

Sonar Genesis may be tank mixed with other aquatic herbicides and algaecides to enhance
eﬁnacyxdplarladaimlyptmdadﬂﬁlﬂhslahdlhssrﬂptﬂnﬂslﬂ!mnng Whan tank
mixing, read and follow the labsled for use, weads controlled,
and other restrictions for each tank mix product. Use in accordance with the most restrictive
label and of the used in the tank-mix. No labeled rate or
dose should be To ensure tibility, a jartest is before fiald
application of any tank mix combination. It is recommended to consuit with SePRO Corporation
for latest tank mix recommendations.

NOTE: Tank mixing or use of Sonar Genesis with any other product which is not specifically and
expressly authorized by the label shall be at the exclusive risk of the user, applicator and/or
application adviser, to the extent allowed by applicable law,

Application Rate Calculation

The amount of Sonar Genesis to be applied to provide the desirad ppb concentration of active
ingredient in treated water may be calculated as follows:

Sonar Genesis gallons required per treated surface acre = surfaces acres X average water
depth of treatment site (fest) x desired ppb concentration of active ingredient x 0.0054.

[For example, the amount per acre of Sonar Genesis required to provide a concentration of 30 ppb
of active ingredient in a 1 acre pond with an average depth of 5 feet is calculated as follows:

1 acre x 5 feet x 30 ppb x 0.0054 = 0.81 gallons per treated surface acre
or
0.81 gallons x 4 quarts/gallon = 3.2 quarts per treated surface acres

or
0.81 gallons x 128 ounces/gallon = 104 ounces per treated surface acre

Application to Ponds
‘Sonar Genesis may be applied to the entire suriace area of a pond. For single applications, rates
may be selected to provide 30 to 90 ppb to the treated water. Use the higher rate within the rate
range where thera is a dense weed mass, when treating more difficult to control species, and for
ponds less than 5 acres in size with an average depth less than 4 feet. Application rates
nacessary o obtain thesa concentrations are shown in the following table. For additional

rate i refer to the Rate Calculation section of this label. Spiit or
multiple applications may be used to control more difficult target plants and/or where dilution of
treated water is anticipated; however, the sum of all applications must not exceed a total of 80 ppb
|per annual growth cycle.

Average Water Depth of Gallons of Sonar Genesis per Treated Surface Acre!
Treatment Site (feet) 30 ppb 90 ppb
1 018 0.48
2 0.32 0.97
3 0.48 1.45
4 0.64 194
5 0.81 243
] 0.97 29
7 1.13 3.40
8 128 388
9 1.45 437
10 1.62 4.86

* To calculate the number of quarts of Sonar Genesis required, use the calculation as follows:
gallons per surface acre x 4 quarts/galion = quarts per surface acre

For example: targeting a concentration of 30 ppb in a one acre pond with average depth of 5 feet
would require 0.81 gallons or 3.2 quarts.

Application to Lakes and Reservoirs

The following treatments may be used for treating both whole lakes or reservoirs and partial areas
of lakes or reservoirs (bays, etc.). For best results in treating partial lakes and reservoirs, Sonar
Genesis treatment areas should be a minimum of 5 acres in size. Treatment of areas smaller than
5 acres or treatment of narmow strips such as boat lanes or shorelines may not produce
satistactory results due to dilution by untreated water. Rate ranges are provided as a guide to
include a wide range of environmental factors, sud’las.talgdq)sum,planlswuep\ixiy‘

selectivity and other aquatic plant rates and methods should
be selected to meet the specific aq,lam: plant goals.
A. Whole Lake or Reservoir Tmm;ns(umnm:- MNo Water Discharge)

cation to Whole or

Whare single applications to whole lakes or reservoirs are desired, apply Sonar Genesis at an
application rate of 10 to 80 ppb. Application rates necessary to obtain these concentrations in
treated water are shown in the following table. For additional rate calculations, refer to the

Rate C: section of this label. Choose an application rate from the table
below to meat the aquatic plant management objectiva. wnmyampmmwb
desired such as when choose

an application rate lower in the rate range. Furclharplartspwm llslscurrmandsdm
contact a SePRO Aquatic Specialist for determining when to choose application rates lower in
the rate range to meet spedific plant management goals. Use the higher rate within the rate
range where there is a dense weed mass or when treating more difiicult to control plant species.
Retreatments may be required to control more difficult to control species or in the event of a
heavy rainfall avent where dilution of the treatmant concentration has occurred. In these cases,
a second application or more may be required; however, the sum of all applications cannot
exceed 150 ppb per annual growth cycle. m«mmsmmmmmm Spiit or

Muitiple Applications to Whole Lakes or | and i rate allowed.
SINGLE APPLICATION OF Sonar Genesis
Gallons of Sonar Genesis per
Average Water Depth | Trgated Surface Acre to Achieve!
of Treatment Site
L=y 10 ppb. 90 ppb
1 0.05 0.48
2 0.10 0.97
3 0.16 145
4 0.21 1.94
5 027 2.43
] 0.32 291
7 037 3.40
8 0.43 3.88
9 0.48 437
10 054 485

* To calculate the number of quarts of Sonar Genesis required, use the calculation as follows:
gallons per surface acre x 4 quarts/galion = quarts per surface acre

[For axample: targeting a dose of 10 ppb in a 20 acre laka with average depth of 5 feat
would require 0.27 gallons per surface acre or 1.0 quarts.
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mlmm’@mmMmeLﬂgumE
To maet certain plant ives, split or multiple may ba desired in
making whole lake treatments. &ilunlﬁﬂsa;ﬂmhnptgansasdﬂsmﬂsﬂmh
objective is to use the minimum effective dose and, through the use of a water analysis, e.g.
FasTEST, add additional Sonar Genesis to maintain this lower dose for the sufficient time to
ensure efficacy and enhance selectivity. Water may be treated at an initial application
congentration of 4 to 50 ppb. tional split applications should be to maintain a
for a mini of 45 days or longer. In controlling Eurasian
and mdwnmgmmmmbdm,
choose an application rate lower in the rate lulga. Fotomarplant epams&
recommended to contact a SePRO Aquatic i in
apmumalsmarlrahmsa’d&mngufapcioaﬁmhnastspwﬁcplatnml oals.
When utilizing split or multiple applications of Senar Genesis, the utilization of FasTEST is
strongly to ine the actual tion in the water over time. For split
or multiple icati. the sum of all must not exoeed 150 ppb per annual
growth cycle.
NOTE: In treating lakes or reservoirs that contain functioning potable water intakes and the
application requires treating within 4 mile of a potable water intake, no single application can
exceed 20 ppb. Additionally, the sum of all applications cannot exceed 150 ppb per annual growth
cycle.
B. Partial Lake or Reservoir Treatments

Whare dilution of Sonar Genasis with untreated water is anticipated, such as in partial laka or
reservoir treatments, split or multiple applications may be used to extend the contact time to
the target plants. The application rate and use frequency of Sonar Genesis in a partial lake is
highly upon the area. An fion rate at the higher end of the
specified rate range may be required and of i will vary upon
the potential of untreated water diluting the Sonar Genesis conoentration in the treatment area.
Usa a rate at the higher end of the rate range where greater  dilution with untreated water is
anticipated.

Treatment A Greater Than Y Mile from a Fi Potable Water Intake

For single applications, apply Sonar Genesis at application rates from 30 to 150 ppb. Split or
multiple applications may be made; however, the sum of all applications cannot exceed 150
ppb per annual growth cycle. Split ications should be to maintain a
concentration in the target area for a period of 45 days orlonger. The use of a FasTEST is
recommended to maintain the desired concentration in the target area over time.

Potable W ntake
a potable water intake, no single application can
excead 20 ppb. When utilizing split or multiple applications of Sonar Genesis for sites which
contain a potable water intake, a FasTEST is required to determine the actual concentration in
the water. il the sum of all lications cannot exceed 150 ppb per annual growth
cydle.

Application to Sediments of Dry or De-Watered Aquatic Sites
ﬁrauimnmﬂf&rﬂr(hlmmsﬂimlsufdymdsmalzmaq.ﬂmumuﬂuig
exposed of lakes or igation canals, i tion canals and drai
canals, apply a maximum of 4 gallons of Sonar Genesis per surface acre per annual growth cycle.
Apply Senar Genesis evenly to the sediment surface, with a minimum spray solution of 30 to 100
gallons per surface acre. High levels of organic matter in treated sediments may reduoe efficacy.
SmarGansslsmaybaapdladwlhdhataqﬂhcmhndaslabaladforhausa Itis

recommended that a SePRO Aquatic be for further use
Direct foliar app to g, topped-out and ged
vegetation

[For application of Sonar Genesis to floating, topped-out and emerged aquatic vegetation in ponds,
lakes, reservoirs, drainage canals and irigation canals, including dry or de-watered areas of thase
sites, apply a maximum of 4 gallons of Sonar Genesis per surface acre per annual growth cycle.
Apply Sonar Genesis evenly to the treatment area using properly calibrated broadcast equipment
in a minimum spray solution of 20 to 100 gallons per surface acre. Fortreatment of vegetation in
or on water, do not exceed a water concentration of 150 ppb. Spot treatments can be made with
up to 5% Sonar Genesis by volume when application rate does not exceed 4 gallons Sonar
Genesis per surface acre. It is recommended that a SePRO Aguatic Specialist be consuited for
site specific recommendations.

Application to Drainage Canals and Irrigation Canals
In static drainage and irgation canals, apply Sonar Genesis at the rate of 30 to 150 ppb per

treated surface acre. The maximum application rate or sum of all application rates cannot exceed
150 ppb per annual growth cycle.

Moving Water Canals:

In slow moving bodies of wateruse an i ique that maintains a tion of 10

1o 40 ppb in the target area for a minimum of 45 days. Sonar Genesis can be applied by spilt or

multiple or by i nlhspl'tli!:llnpmlhﬂmliummzlmhmu{
to

STORAGE AND DISPOSAL
Do not contaminate water, food, or feed by storage or disposal.
Pesticide Storage: Keep from freezing. Store in original containeronly. Do not store near
feed or foodstuffs. In case of leak or spill, use absorbent materials to contain liquids and
dispose as waste.
Pesticide mspnsal Waetae lssmrgﬁmmaofhsplmn may be used according to label
at an waste disposal facility.

Cnnunuumug
Nonrefillable Container. DO NOT reuse or refill this container. Triple rinse otpraeeula rinse
container (or equivalent) promptly after ing; then offer for if

reconditioning, if appropriate, or puncture and dispose of in a sanitary landfill, or by mmahun
or by other procedures approved by state and local authorities.

Triple rinse containers small encugh to shake (capacity = 5 gallons) as follows: Empty the
remaining contents into application equipment or a mix tank and drain for 10 seconds after the
flow begins to drip. Fill the container 1 full with water and recap. Shake for 10 seconds. Pour
rinsate into application aquipment or a mix tank, or store rinsate for later use or disposal. Drain
for 10 seconds after the flow begins to drip. Repeat this prooedure two more timaes.

Triple rinse containers too large to shake (capacity >5 gallons) as follows: Empty the
remaining contents into application equipment or a mix tank. Fill the container % full with water.
Replace and tighten closures. Tip container on its side and roll it back and forth, ensuring at
least one complete revolution, for 30 seconds. Stand the container on its end and tip it back and
forth several times. Turn the container over onto its other end and tip it back and forth several
times. Empty the rinsate into application equipment or a mix tank, or store rinsate for later use
or disposal. Repeat this procedure two more times,

Pressure rinse as follows: Empty the lining contents into icati or mix
tank and continue to drain for 10 seconds after the flow begins to drip. Hold container upside
down over application equipment or mix tank, or collect rinsate for later use or disposal. Insert
pressure rinsing nozzle in the side of the container and rinse at about 40 PSI for at least 30
saconds. Drain for 10 seconds after the flow bagins to drip.

Contai Refill this iner with if only. DO NOT reuse this container for
any other purpose. Triple rinsing the container before final disposal is the responsibility of the
person disposing of the container. Cleaning before refiling is the responsibility of the refiller.
Triple rinse as follows: Tudaanlhsumtanarhafurefnﬂliqmsal,anﬂyﬂurmrg
contents from this iner into or mix tank. Fill the container about 10%
full with water. Agitate vigorously or recirculate water with the pump for 2 minutes. Pour or

pump rinsate into of rinsate system. Repeat this rinsing
procedura two more times.

When this containeris empty, replace the cap and seal all openings that have been opened
during use; retum the iner to the point of ortoa | location. This

container must only be refilled with a pesticide product. Prior to refilling, inspect carefully for
damage such as cracks, punctures, atlas'tla worn-out threads and closure devices. Cl’lli( for
leaks after refiling and before b rt. DO NOT if this iner is

leaking. if the container is damaged, or leaking, mmmmmrmmadmmmm
ppurchase or to a designated location, triple rinse emptied container and offer for recycling, if
available, or dispose of container in compliance with state and local regulations.

TERMS AND CONDITIONS OF USE

If terms of the following Warraniy Disclaimer, Inherent Risks of Use and Limitation of Remedies
ame not acceptable, return unopened package at once to the seller for a full refund of purchase
price paid. Otherwise, to the extent consistent with applicable law, use by the buyer or any other
user constitutes acceptance of the temms under Warranty Disclaimer, Inherent Risks of Use, and
Limitation of Remedies.

WARRANTY DISCLAIMER

SePRO Corporation warrants that the product tothe i iption on the label
and is easonably fit for the purposes stated on the label Mmussdmdn:tamudmmms
directions, subject to the inherent risks set forth below. TO THE EXTENT CONSISTENT WITH
APPLICABLE LAW, SEP RO CORPORATION MAKES NO OTHER EXPRESS OR IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY
OTHER EXPRESS OR IMPLIED WARRANTY.

INHERENT RISKS OF USE

Itis i ible to elimi all risks iated with use of this product. Plant injury, lack of
or other uni may result because of such factors as use of the
product contrary to label instructions (including conditions noted on the label such as unfavorable
soil atc.), {such as ive rainfal, drought,
1 i of othar ials, the manner of or other factors, all

of which ame beyond the control of SePRO Comporation or the seller. To the extent consistant with
applicable law, all such risks shall be assumed by buyer.

the herbicide based upon the flow pattern. The use of a FasTESTIs
the desired conoentration in the target area over time.

lic or Moving Water Containing a Fu Potable Water Intake
In treating a static or moving water canal which contains a functioning potable water intake,
applications of Sonar Genesis greater than 20 ppb must be made more than 4 mile from a
functioning potable water intake. Applications less than 20 ppb may be applied within % mile from
a functioning potable water intake; howaver, if applications of Sonar Genesis are made within 14
mile of a functioning potable water intake, a FasTEST analysis must utilized to demonstrate that
conoentrations do not exceed 150 ppb at the functioning potable water intake.

Application Rate Calculation — Moving Water Drainage and Irrigation Canals
The amount of Sonar Genesis to be applied through a metering system to provide the desired ppb
concentration of active ingrediant in treated water may be calculated as follows:
1. Average flow rate (feet per second) x average canal width (ft.) x average canal depth (ft.)

= CFS (cubic feet per second).
2. CFS x 1.88 =acre feat perday (water movement)
3. Acre feet per day x desired ppb x 0.0054 = Gallons Sonar Genesis required per day

LIMITATION OF FIEMEDIES

To the extent i Ik law, the remedy for lossas or damages resulting
from this product ﬁniuig claims based on coniract, negligence, strict liability, or other legal
thearies) shall be limited to, at SePRO Corporation's election, one of the following:

(1) Refund of purchase price paid by buyer or user for product bought, or

2 Haﬂacmufmurlofplmtwsd.

To the extent i I law, SePRO C: shall not be liable for losses or
danmgssrssmlgflmhamlrgmwsmlhs product unless SePRO Corporation is promptly
lmﬁadofuhbssssurdamagssnmmg In no case shall SePRO Corporation be liable for
or losses.

The terms of the Warranty Disclaimer, std&emmwmmwﬁmﬂss
cannot be variad by any written or verbal No k or sales agent
ofSaFHGOumahunurlhasalarlsmzadwmuramaadmmmoﬂha Warranty
Diselaimer or this Limitation of Remedies in any manner.

©Copyright 2013 SePRO Corporation

Sonar is a of SePRO G
SePRO Corporation
11550 North Meridian Street, Suite 600

Camel, IN 46032
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Aquatic Herbicide

cpeCNEN

An herbicide for management of aquatic vegetation in fresh water ponds, lakes,
reservoirs, potable water sources, drainage canals, irrigation canals and rivers.

Active Ingredient
fluridone: 1-methyl-3-phenyl-5{3-(tifluoromethyl) phenyil-4(1 H) pyridinone
Other Ingredients.

TOTAL.......ooe
Contains 0.05 pound aciive ingredient per pound of product.

Keep Out of Reach of Children

CAUTION/PRECAUCION

Siusted no entiends la etigueta, busque a alguien para que se la expligue a usted en detalla.
(Ifyou do not understand the label, find someone to explain it to you in detail )

Refer to the inside of the label booklet for additional precautionary information and
Directions for Use including Storage and Disposal.

NOTICE: Read the ertire label before using. Use only according io label directions. Before
buying or using this product, read Terms and Conditions of Use, Warranty Disclaimer,
Inherent Risks of Use and Limitation of Remedies inside labal bookiat.

Sonar is a regisiered rademark of SePRO Corporation.
SePRO Corporation 11550 North Maridian Street, Suite 600,

EPA Reg. No. 67690-45
Camel, IN 46032, U.SA

FPL20120928

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

CAUTION. Harmful If Swallowed. Causes moderate eye irritation. Wash
thoroughly with soap and water after handling and before eating, drinking,
chewing gum, or using tobacco. Avoid contact with eyes or clothing.
Wear protective eyewear.

KEEP OUT OF REACH OF CHILDREN
CAUTION/PRECAUCION

Si usted no entiende la etiqueta, busque a alguien para que se la
explique a usted en detalle. (If you do not understand the label, find
someone to explain it to you in detail.)

FIRST AID

If + Call a poison control center or doctor immediately for
swallowed | treatment advice.

Have person sip a glass of water if able to swallow.

Do not induce vomiting unless told to do so by a poison
control center or doctor.

Do not give anything by mouth o an unconscious person.
Hold eye open and rinse slowly and gently with water for
15 to 20 minutes.

Remove contact lenses, if present, after the first 5
minutes; then continue rinsing eye.

Call a poison control center or doctor for treatment advice.

If on skin Take off contaminated clothing.
or Rinse skin immediately with plenty of water for 15 to 20
clothing minutes.
Call a poison control center or doctor for treatment advice.
Move person to fresh air.
If person is not breathing, call 911 or an ambulance; then
give artificial respiration, preferably mouth-to-mouth, if
possible.
Call a poison control center or doctor for further
treatment advice.

HOTLINE NUMBER

Have the product container or label with you when calling a poison
control center or doctor, or going for treatment. In case of emergency
endangering health or the environment involving this product, call
INFOTRAC at 1-800-535-5053.

If in eyes

If inhaled

ENVIRONMENTAL HAZARDS

Do not apply to water except as specified on the label. Do not
contaminate water outside the intended treatment area by disposal of
equipment washwaters. Do not apply in tidewater/brackish water. Lowest
rates should be used in shallow areas where the water depth is
considerably less than the average depth of the entire treatment site, for
example, shallow shoreline areas. Trees and shrubs growing in water
treated with SonarOne herbicide may occasionally develop chlorosis.
Follow use directions carefully so as to minimize adverse effects on non-
target organisms.

DIRECTIONS FOR USE

Itis a violation of Federal Law to use this product in a manner
inconsistent with its labeling.

Read all Directions for Use carefully before applying.

PRODUCT INFORMATION

SonarOne herbicide is a selective systemic aquatic herbicide for
management of aquatic vegetation in fresh water ponds, lakes,
reservoirs, drainage canals, irrigation canals, and rivers. SonarOne is a
pelleted formulation containing 5% fluridone. SonarOne is absorbed from
water by plant shoots and from hydrosoil by the roots of aquatic vascular
plants. It is important to maintain SonarOne in contact with the target
plants for as long as possible. Rapid water movement or any condition
which results in rapid dilution of SonarOne in treated water will reduce its
effectiveness. In susceptible plants, SonarOne inhibits the formation of
carotene. In the absence of carotene, chlorophyll is rapidly degraded by
sunlight.

Herbicidal symptoms of SonarOne appear in 7 - 10 days and appear as
white (chlorotic) or pink growing points. Under optimum conditions 30 -
90 days are required before the desired level of aquatic weed
management is achieved with SonarOne. Species susceptibility to
SonarOne may vary depending on time of year, stage of growth and
water movement. For best results, apply SonarOne prior to initiation of
weed growth or when weeds begin active growth. Application to mature
target plants may require an application rate at the higher end of the
specified rate range and may take longer to contral.

SonarOne is not corrosive to application equipment.

This label provides recommendations on the use of a chemical analysis
for the active ingredient. SePRO Corporation recommends the use of
High-Performance Liquid Ghromatography (HPLC) for the determination
of the active ingredient concentration in the water. Contact SePRO
Corporation to incorporate this test, known as a FasTEST, into your
treatment program. Other proven chemical analyses for the active
ingredient may also be used. The FasTEST is referenced in this label as
the preferred method for the rapid determination of the concentration of
the active ingredient in the water.

Application rates are provided in pounds of SonarOne to achieve a
desired concentration of the active ingredient in part per billion (ppb).
The maximum application rate or sum of all application rates is 90
ppb in ponds and 150 ppb in lakes and reservoirs per annual growth
cycle. This maximum concentration is the amount of product calculated
as the target application rate, NOT determined by testing the
concentrations of the active ingredient in the treated water.

Use Precautions and Restrictions

+ Obtain Required Permits: Consult with appropriate state or local
water authorities before applying this product to public waters.
Permits and/or posting treatment notification may be required by state
or local public agencies.

+ New York State: Application of SonarOne is not permitted in waters
less than two (2) feet deep, except as permitted under FIFRA Section
24(c), Special Local Need registration.

+ Hydroponic Farming: Do not use SonarOne treated water for
hydroponic farming unless a FasTEST has been run and confirmed
that concentrations are less than 1 ppb.

+ Greenhouse and Nursery Plants: Consult with SePRO Corporation
for site-specific recommendations prior to any use of SonarOne
treated water for irrigating greenhouse or nursery plants. Without
site-specific guidance from SePRO, do not use SonarOne treated
water for irgating greenhouse or nursery plants unless a FasTEST
has been run and confirmed that concentrations are less than 1 ppb.
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