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Executive Summary

Given the number of waters infested witlyuatic invasive speciesl in the Adirondacks, particularly
ones in close proximity to Upper Saranac Lahke within the same watershedhe large numbers of

boats moving between these waters, and the large numbers of boats moving into the region from other
places, it is inevitablthat Upper Saranac Lake will become infested with a number of AhBwia
comprehensive prevention and eradication pldihis report describes such a comprehensive plan that
has the one goal of preventing new AIS from becoming established in Uppea&asdw®. Achieving

this goal will require significant investments and actions, with some of the actions likely causing
inconveniences for boatersThiscomprehensive plan also requires actions at several scales, or lines of
defense, that collectively agf the highest level of protection

There arecurrentlyten invasive aquatic plant species and seven invasive aquatic animal species
identified as AIS species of concern for our regidhof these organisms are known to be transported

by boats, trailersand/or associated equipment and gear, and it is now widely recognized that boats are

a major vector for AIS movement. Prevention actions are required at the Regional, Watershed, and Lake
Scaledo minimize the likelihood of new AIS entering Upper Sardake.

1 Regional Actionsenforcement of the NYS Prevention Law and prevention efforts coordinated
through the Adirondack Patkvasive Plant Program

fTWatershed Actionsactive prevention at the NYS DEC boat launch sitegran&c Inn and Fish
Creek Pondonsising of boat inspections and decontamination of boats not meeting@hean
DrainDrystandard, and passive preventionaher public access points

9 LakeActions- a multilevel early detection surveillance program that ranges from-iaikie
monitoring to more focused monitamg atpublic access points

Lake actions are coupled to a rapid response process that would be initiated in the event that a new AIS
is detected. This process includesnfirmingAlSand notifying authorities, determining theextent of

invasion, developing a response plan, obtaining necessary permits, performing control, and monitoring
the outcome.

With rapid action, lhere is a good chance that a newly detected population of AIS plants can be
eradicated Unfortunately, givenheir high reproductive ratesnethods of spreadand limited means of
control, there is a poor chance of eradicating a new detection of AIS animals. This reality underscores
the need for a strong prevention program.

Hand harvesting is recommended as thenary eradication method for all AIS planthe technique is
appropriate for all AlS plants listed, it is completely selective towards the target species, a permit can be
obtained rapidly, and Upper Saranac Lake already has an experience conffacg@ted use of benthic
barriers should be considered as the second option to achieve rapid control of very small infestations.
Owing to more restrictions on their use, the slowness of receiving a permit, and the greater expertise
and logistics behind ugygnthem, aquatic herbicides should be considered as the last option.

Full implementation of this comprehensive plan does not guarantee that new AIS will not establish in
Upper Saranac Lake, but lack of implementation guarantees theyTw#.changes tthe ecology and
enjoyment of the lakevill be profound andvill compromise current efforts to manage water quality

Paul Smith's Collede
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Introduction

Nonindigenous aquatic plants, animals, and microorganisms are serious threats to the Adirondack Park.
Non-native organisms ardistributed outside of their indigenous range mostly througimanactivities

FYR Oty 0S02YS Ay@lFLaArgdsS Ay (GKSANI ySg SYy@ANRYYSyila
to introduced locations and causes detriment to the economy, environnartt/or human health

(Clinton, 1999) It is estimated that aquatic invasiggecies (AlS)ost economies over a billion dollars

per year(Pimentel, Zuniga, & Morrison, 2005; U. S. Congress,)1%gRlitionally nonindigenous species

can become pestiferous arhnhave irreversible effectsroaquatic ecosystems.

TheAdirondack Parkontains ove3,000 lakes and ponds and more than 1,200 miles of rivers fed by an
estimatedadditional30,000 miles ostreams. These waterwagseate a diversity of aquatic

environments that support a variety of high values uses (e.g. recreatiarism, shorelingroperty,

and drinking watey® 2 A0K adzOK KAIK @I fdsSa 2y (obhSawareéadl] Qa | |
current and encroachinglSto better understandtheir potential effects ando design appropriate

prevention andnanagemenstrategies Some of the top aquatic invasive species of concern in the

l RANBYRFO]l tIN] o0FaSR 2y andeflogyh@udeR SNR& OdzNNBy G RA

Animals/Microorganisms Asian clamorbicula fluminea Rock snot/didymafidymosphenia
geminatg, Quagga mussebfeissena bugengjsZebra musseDfeissena polymorpRaSgpny
water flea Bythotephes longimanys VHS (Viral hemdragic septicemia)

Plants Brazilian waterweedHgeria densgBrittle naiad Najas mino), Curly leaf pondweed
(Potamogeton crispysEurasian watermilfoilNyriophyllum spicaturyy European frogbit
(Hydrocharis morsusanaé), Hydrilla Hydrilla verticillatd, Fanwort Cabomba caroliniana
Variableleaf milfoil Myriophyllum heterophyllui Water chestnutTrapa natany Yellow
floating heart Nymphoides peltatp

Once invasive species become establisineaihaging theipopulationthrough active controis fiscally

and, potentially, environmentally costly. Spread prevention and early detection through monitareg
excellent invasive species managemeptions used to reduce the negative effects of invaders ttued
needfor control(Mackey & Swarbrick, 1997}t is widely accepted that many aquatic invaders are
transport by humans through boats and aquatic equipm@oatinson & Carlton, 199624 & Mehrhoff,
Introduction of nonindigenous aquatic vascular plants in southern New England: a historical perspective,
1999; Padilla, Chotkowski, & Buchan, 199prevention efforts like boat inspectiorand/or
decontaminationstationsare presemhat launch sites, then fewer nonnative species can be introduced

into the watershed, and therefore even fewer, if any, can become established and invasive
(Rothlisberger, Chadderton, McNulty, & Lodge, 2011; Yarrow et al.,.2@&an Waters/Clean Boats
initiatives exist countrywide and recommend all boats and aquatic equipment be inspected and properly
cleaned or dried upon entering and after leaving a waterway. If these initiatives are properly practiced
then the spread of invasive organisms into neatgvways can be greatly dinished. This then

subsequent reduces expensive population control efforts and the associated negative impacts of the
invaders and their required managemedhieung et al., 2002; Leung, Finnoff, Shogren, & Lodge, 2005;
Yarrow ¢ al., 2009)
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Aquatic invasive species were recognized as an environmental issue in the Adirondack region in the mid
1990s, and groups have since come together to combat these harmful organisms under the umbrella of
the Adirondack Park Invasive Plant Rexg (APIPPvww.adkinvasives.com This program is one of

several Partnerships for Regional Invasive Species Management (PRISM)dpitédo provide

regional coordination of AIS manageméhRigure 1) The work of APIPP and its partners is guidechby t
Adirondack Park Aguatic Nuisance Species Management Plan (Kelting et al. 2006). This plan was
developed over a two year period with input from multiple stakeholders and vetting at a stakeholder
conference, and it has been endorsed by local governmamtsthe Adirondack Park Aggn The goals

of this plan ardo:

1) Prevent new introductions ofi@ into waters of the Adirondack Park.

2) Limit the spread of established populations t8 &to uninfested waters of the Adirondack Park.

3) Abate negati ecological, socioeconomic, and public health and safety impacts resulting from
infestations of AS within the Adirondack Park.

The goal of this Prevention Plan for Upper Saranac Lake is the same as goal #1 above for the Adirondack
Park, just appliedpecifically to Upper Saranac Lake. Achieving this goal requires understanding the AIS
that may invade the lakehe potential entry points for these AIS irttte lake andthe options available

to prevent these AIS from becoming established his reporprovides a review of the above and

presents recommendations for amprehensive plan developed thérem to preventthe

establishment of new AIS pper Saranac Lake.

Partnerships for Regional
Invasive Species Management
2008

Capital-
Mohawk

Finger Lakes

Western NY

Figurel. Locations of eight Partnerships for Regional InvasSpecies Management
(PRISM) in New York State.
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Overview of Aquatic Invasive Species

There argen invasiveaquatic plantspeciesand seveninvasive aquatic animapecieddentified as

species of concern for our region (Table A)species of concern is a roative organism that has the
potential to cause significamtamage to the environment, economies, or human healif the ten

invasive aquatic plant species, only Brazilian elodea and Hydrilla are yet to be detected igiaur @f

the seven invasive aquatic animals, fishhook waterflea, Quagga mussel, and Round goby are yet to be
detected in our region

Tablel. Invasive aguatic plant and animal species of concefar the Adirondack region (APIPP 2011

Aquatic Plants Aquatic Animals

Common name

Scientific Name

Common name

Scientific Name

Braziliarelodea
Brittle naiad

Curly leaf
pondweed

Eurasian
watermilfoil

European frogbit

Fanwort

Hydrilla

Variableleaf
milfoil

Water chestnut

Yellow floating
heart

Egeria densa
Najas minor

Potamogeton crispus

Myriophyllum spicatum

Hydrocharis morsus
ranae

Cabomba caroliniana

Hydrilla verticillata

Myriophyllum
heterophyllum

Trapa natans

Nymphoides peltata

Alewife

Asian clam

Fishhook waterflea

Quagga mussel

Round goby

Spny water flea

Zebra mussel

Alosa pseudoharengus
Corbicula fluminea

Cercopagis pengoi

Dreissena bugensis

Apollonia
melanostomus

Bythotrephes
longimanus

Dreissena polymorpha

Based on survey data collected by APIPP and PSCAWI, there are 97 lakes and ponds in the Adirondack
Park known to harbor aquatic invasive species (Figureseventysix of these lakes and ponds only have
oneAlSreported, 15 have twd\ISreported,three have threeAlSreported, one has fourAlSreported

(Hadlock Pondpne has fiveAlSreported (Lake George), amahe has eightAlSreported (Lake

Champlain). The most comméwSdetected too date are all aquatic plants, with Eurasian watermilfoil

(57 lakespnd Variabldeaf milfoil (35 lakes) being most common, followed by Curlyleaf pondweed (14
lakes). The fourth most commowiSdetected too date is the smatiodied organism, Spiny waterflea,

which has been detected Blakes: three of these were new @etions reported in 2014 (Lake Pleasant,
Piseco Lake, and Lake Champlafgian clam is present in Lake George and Zebra mugsebkint in

Lake Champlain

Paul Smith's Collegkdirondack Watershed Institute|
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Figure2. Distribution of lakes and ponds infested with aquatiavasive species (AlS) in the Adirondack
Parkin 2013 Red water bodies indicate at least one AlS has been detected. Data sources, Adirondack
Park Invasive Plant Program and Adirondack Watershed Institute.
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Theten aquatic plantspeciesf concernare ordeedin Figure3 based on their NYS Invasive Species
Ranking The NYS Invasive Species Ranking is a 0 to 100 numerical score derived from four broad
categories (ecological impacts, biological characteristics, distribution, and difficulty to control) (8brdan
al. 2012). The purpose of this ranking system is to distill these complex categories into a single number
to compare the relative potential impacts of these organisms. A complete description of this system is
provided as a supporting documeniote, only rankings foaquaticplants were availableEurasian
watermilfoil has the highest ranking, followed closely by Variddaé milfoil. As already mentioned,

these are the most common aquatic invasive plants found in the Adirondack Park. Hychilleeid

third, and also as already mentiondtis speciehias notyet been detected in the Adirondack Park.

Eurasian watermilfoil
Variable-leaf milfoil
Hydrilla

European frogbit
Water chestnut
Curlyleaf pondweed
Brazilian elodea
Yellow floating heart
Fanwort

Brittle naiad

| I ] I I

50 60 70 80 90 100
NYS Invasive Species Ranking

Figure3. New York State Invasive Species Rankings for invasive aquatic plant species of concern.

Detailed literaturereviews for each of thaquatic plantand animabkpeciegexcept the milfoilsBrittle
naiad the fishes, and Fishhook waterflagere conducted, with each review based on the primary
scientific literature versus secondary sources that are often lesblelifihesaletailedreviews are
available in the Appendix.

All of the aquatic plants can be moved by boaters, principally as fragments attached to boat trailers and
exterior engine partsAll of the aquatic animals can also be moved by boaters, someterias of

boats and trailers, but bilges, live wells, bait buckets, and fishing gear are additional modes of transport
for many. Boat inspection and decontamination programs must address all of these modes of transport.

Paul Smith's Collegkdirondack Watershed Institute| -
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Case Study

soenquane  Hydrilla (Hydrilla verticillata ) srop aquanc

HITCHHIKERS! HITCHHIKERS!

Hydrilla is probably the most well-known aguatic invader. Some even call it the
perfect aquatic plant because of its ability to adapt and aggressively compete in its
environment. Hydrilla is most notable for the economic and environmental
devastation it has caused in Florida (i.e. displaces native plants, clogs water intakes,
impedes boat traffic). Since 2011 and 2012, it has been found as far north as Cayuga
Inlet and the Erie Canal of New York, respectively.

The biology of hydrilla makes it a perfect aquatic plant with the ability to
outcompete and displace other hydrophytes. The growth habit of hydrilla encourages
competitiveness by growing up to one inch per day, and then branching copiously
near surface of the water. This enables the plant to effectively capture sunlight and
shade preexisting aquatic macrophytes. Hydrilla also displaces native aquatic plants
by its ability to utilize available nutrients for growth.

Axillary turions and tubers account for the majority of hydrilla’s reproductive
strategies and persistence. One single subterranean turion can grow into a plant that
can then produce in one summer over 6,000 new subterranean turions/m3. Turions
are extremely resilient, and they can remain viable for several days out of the water
and can successfully geminate after four years of dormancy in undisturbed sediments.
Turions have also been known to survive ingestion and regurgitation by water fowl,
and even some herbicidal applications have failed to kill the tubers .

Mechanical, biological, and chemical methods are used to control hydrilla.
Hydrilla is most commonly controlled using Fluridone, a systemic herbicide that is
translocated within the plant’s tissues and thus can be effective in controlling
regrowth from subterranean turions.

With hydrilla’s close proximity to the Adirondacks and its aggressive
characteristics, it is extremely important to be aware of this aquatic plant and the
consequences of its invasion.

Paul Smith's Collegkdirondack Watershed Institute|
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All of the aquatic plants can be controlled, though the recommended methods of control vary by
species. For example, Eurasian watermilfoil can be controlled using divethbavesting, while Hydrilla

is oftencontrolled using aquatic herbicideSiven tha control methods exist it should be possible to
eradicate any of these organisms from a water body if they are detected early (before a viable
population becomes established). The AWI successfully eradicated Eurasian watermilfolffaoch 2

4™ Lakes in the Fulton Chain of Lakes five years ago when only a few dozen plants were discovered
during a routine surveylhere are fewer practical options for controlling aquatic animals. For example,
eradicating a fish species would likedguire high dges of fish pesticides that may also be toxic to
native fish species, and there are no known methods to control Spiny waté¥flesz & Yan, 2010)

Most of the organismdisted in Table 1 coulthrive inUpper Saranac Lakand there are no limitations
to their growth beyondhe normal limitations to growth athe native aquatic plants and animalhe
two exceptions ar&ebraand Quagganusses, where low availability of dissolved calcium may limit
successful establishment tfese two invasive species. Minimum dissolved calcium thresholds for
establishment range from 8 to 12 mgfClaudi & Mackie, 1994ones & Ricciardi, 20p5The dissolved
calcium concentration in Upper Saranac Lake is currently less than 5 mg/L (Kwedtingxaon, 2014),
though this does not mean that these two species could not establish at isdtatations on calcium
rich substates (e.g. concrete foundations and piers).

Photo 1. Quagga mussels. Credit to 100thmeridian.org.

Paul Smith's Collegkdirondack Watershed Institute|
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Public Access to Upper Saranac Lake

Upper Saranac Lakes six public entry points where boats originating from outside of the lake can
access the lakérigured). Depending on the public entry point, boats may directly import AlS into

Upper Saranac Lakem populations established in upstream or downstream waters in the Saranac
River watershed, or boats may bring AlS into the lake from other places. Identifying the potential vectors
of AIS movement into Upper Saranac Lake is the first step in devekp&& prevention planThe

potential vectors for access points #1 and #6 are shown in Figuihe potential vectors for access

point #2 are shown in Figu& the potential vectors for access points #3 and #4 are shown in Fgure

and the potential ectors for access point #5 are shown in FigtirBetailsnarrativeson each follow.

© PublicBoatLaunch [ AIS Infested Lake

i
-
i
i
|
| | © Public Entry Point ~ mmmin Canoe/Kayak Carry
i
i
i
i
i
i
i
d

1
A { P
Q ! %% o5 O \‘. N 1 G J\‘\U
: > 2 \\'@F s s L AL L
Lk L_-_;___/b.. __________ .ﬁi__é_g_ F ’x ; o N2 4 Milgs
o ’ g

Figure4. Locations of public entry points to Upper Saranac Lake. Details on potential AlS vectors for
each public entry point are shown ioorresponding figures referenced in the insets.

Access point #1 is tHeYSDEC boat launch at the Saranac Inn located in Back BayJFigtaiered

boats can access this launch from points north or south via State Rout®i30ds generally considered

as the mairentry point for motor boats into Upper Saranac Lakecess point #6 is at the outlet of Fish
Creek (Figuré). Fish Creek drains a large network of ponds, most of which are infested with Eurasian
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watermilfoil and at least one of which is infed with both Eurasian watermilfoil and Variab&saf

milfoil (Square Pond). Motor boats can move freely into the lake from these infested water bodies.

There are 8 public boat launch sites located upstream of the Fish Creek outlet. Motor boats can launch
at 5 of these launches and the remainders are canoe/kayak launches. Two of the motor boat launches
are private ones located drish Creelond and the other 3 are NYS DEC launches. The NYS DEC launch
at Fish Creek Campground provides ready motorboat acoddpper Saranac Lake throu§guare

Pond, Fish Creek Pond dridh Creek. This launch site is the likely source of the Vatedfleilfoil

infestation that is expanding throughout Square Pond and would also be doing same in Fish Creek Pond
if not for active management. Small motor boats can also access Upper Saranac Lake from the public
boat launch on Follensby Clear Pond via Spider Creek, though this is a challenging route for a motor boat
and probably not regularly done. In the absence of any prevsmtaneasures it is a near certainty that

motor boats will transport AIS into the laka lower unitsthrough Fish Creek. In addition, given that

Fish Creek flows into Upper Saranac Lake, AlIS may be transferred into the lake hydrologically (previous
AWI stidy suggests low likelihood for AIS plants).

Figure5. Potential AIS vectors for the NYS DEC Boat Launch (Public Entry Paoint #1) and Fish Creek
(Public Entry Point #6).
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