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change the landscape. After all that the river hasgivdm = A 1 Qa yAOS G2 asSS 2
joining together to protect and restore this magnificent resourée.

~ Fran Verdoliva
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Today the Salmon River corridor appears mutifferent than it did three years ago. As you walk
sections of the river banks there is noticeably much less knotweed. Visibility is greater and the area
seems more openJapanese knotweed populatiorean be effectively be suppressed but requires
multiple treatments. Sites where knotweed occurs in predominately shackascan be eradicated.

Sites that occur in predominately sunny areas can only be suppressed with limited to moderate efficacy.
Treated sites can be restored to more native plant communitigtsaoe generally site specific. Again in

shad/ sites one can expect moderate to excellent restoration whereas in sunny sites results can be
mixed.

The overall goal of this project was to improve the native ptdraracteristicof the Salmon River
riparian areas. To achieve thike following objectives were identified:

Objective No. &, Suppress populations of Japanese Knotweed within the estuary paiibn
the upstream portions of the river.

Objective No. 2 Restore treated areas by allowing for native regrowth and by intentionally
planting native species of riparian plants.

Objective No. & Implement an education & outreach effort to a targeted audience to garnish
informed consent and tprevent future introductions and the spread of
knotweed and other invasive species.

During the three years of project implementation we have trea®@8 acres of knotweed with
moderate to excellent suppression at most sites treatad! limited suppresion at several siteWe

have restored several sites by reseeding 51,500 squarenidietnative grass seednd by implementing

a live stake procedure with resident plant materialshieving &20% live stake survivaate. We have
reacheddozensof individuals including conservationists and anglers through the implementation of
diverse educational and outreach strategies. Based on these data it is reasonable to conclude that we
have met our objectives.
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The Salmon River and the Salmon River Estuary are important both ecologically and
economically. The Salmon River Estuary is a highly producésbwater habitat located along the
eastern shore of Lake Ontario. The estuary spans an area of approximéiedizs which includes 130
acres of emergent marshes, 110 acres of riverine wetlands, and 30 acres of shrub swamps. In the spring
and summer the Salmon River Estuary houses a variety of aquatic and terrestrial organisms, including
state protected birds sth as the piesilled grebesRodilymbus podicepandleast bitterns [xobrychus
exilig. The estuary not only provides nesting habitat for migratory birds, but provides habitat for their
food sources; aquatic insects, small fishes, and crustaceans glhedrfall months the estuary acts as a
staging area for the migration of Chinook salmddn¢orhynchus tshawytschaCoho salmond.

kisutch, Atlantic salmonSalmo salgy; steelhead @. mykisy and brown trout §. truttg), (Chapman,
Williams, & McHale, 2012)

The Salmon River is a highality tributary with a gravely bed that not only provides substrate
for salmonid egg incubation and protection, but a habitat for crustaceans andtiaguaects which
maturing fishwill consume. The river has an abundance of high quality riparian and ravine habitats that
contribute to the diversity of fishes. Water that flows through the Salmon River originates in the Tug Hill
plateau, one of the clegest and most heavifforested watersheds in New York State. In this report, the
upper Salmon River is defined as the area between the upper limit of the Salmon River Estuary and the
Lighthouse Hill Reservoir dam, spanning approximately 17 miles. The fleatein the upper Salmon
River is impacted by the discharge from the Lighthouse Hill Reservoir dam and several tributaries
(Chapman, Williams, & McHale, 2012)

The local economy benefits from the Salmon River, attriacts anglers from all over the world
in the fall during the salmon migration. An estimated 68% of all fishing within tributaries in Lake Ontario
occurs within the Salmon River alorMillions inlocal revenueoccursannuallyas a result of anglers
utilizing the Salmon River. The Pine Grove Boat Launch within the Salmon River Estuary is popular during
the summer months foanglers boaters, kayakers, and canoers. Most shoreline fishing traffic within the
estuary is concentrated around the New York Stétepartment of Environmental Conservation
(NYSDEC) public fishing access along the Route 3 Britlgeman, Williams, & McHale, 2012)

Upstream in the Salmon River fishing is concentrated along the shore, standiviig thi river,
or with the occasional nomotorized drift boat. Of the 17 miles of the Salmon River, 12 miles are
privately owned. Public Fishing Rights along these lands allow anglers to congregate and access the
river. The Village of Pulaski owns and mi&ins land adjacent to the river as it passes through the
village. Douglaston Salmon Run, which owns one of the largest private parcels along the Salmon River,
allows anglers to pay a fee to fish on their land. During thesedison the NYSDEC, which swhe
Salmon River Fish Hatchery, focuses on natural reproduction of Chinook, Coho and Atlantic salmon,
Steelhead, and brown troChapman, Williams, & McHale, 2012)

Japanese knotweed-@llopia japonica native toeastern Asia, was intentionally introduced as
an ornamental plant in the U.S. during the latef"1@ntury. It was a highly valued ornamental as a
result of its hardy nature and large, showy flower clusters. In the eaflyc@@tury homeowners were
warned to avoid purchasing and planting Japanese knotweed in their yards as it rapidly spreads and
would overtake gardens. Instead, it was recommended that homeowners plant knotweed alond out
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the-way areas, including streatvanks and pond edges. As a conseace of this recommendatign
WE LI ySaS 1y206SSR KIFa 0SSy 20aSNIBSR A (Chapieh, { I f Y2

Williams, & McHale, 2012)
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The colonization of the Salmon Ri\by Japanese knotweed has the potential to alter nia¢ive
plant community compositionJapanese knotweed has coloridzeparianareasalong portions of the
Salmon Rivecreating monoculturesvhich directly alter the ecosystem by shading @nd dominaing
more beneficiahative plant species, producing deep litter masses, and competing with native plants for
nutrients and water. The decline in native plant diversity could also cause diminished wildlife value of
riparian areas, as it alters the overadlofl web structure. Phytophagous (plafeteding) and detritus
feeding insects aranay beimpacted as a result of a loss of plant material to feed on. Japanese
knotweed would not only impact the food web structure, bauay impact the overall diversity and
abundance of native species. The reduction or loss of riparian trees and shmaypslirectly impact
organisms that rely on the vegetative structure, like threatened nesting shorebitsighe result of
these growing concerns along the Salmon River, ailbiggsStudy completed in 2012 recommended
that knotweedpopulations(Figurel, below)be suppressed and treated sitbe intentionally restored
to a native plant charaet (Chapman, Williams, & McHale, 2012)

Map prepared by Greg Chapman, 10/15/12

Japanese Knotweed Distribution and Survey History
Salmon River, Oswego County, New York
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previously surveyed.

Legend
. JKW Points - 2012 Survey
ee JKW Points - 2011 Survey
e :
° ., ® e N
Area surveyed Area not surveyed - Private property Area surveyed August 2011. Area not surveyed. Area surveyed Area not surveyed.
July 2012. (Douglaston Salmon Run) Additional samples taken Oct. 2012. Knotweed not known October 2012. Knotweed not known

Knotweed reported to be widespread, (Note long stretch with no to occur. to occur.
in similar densities to adjacent areas knotweed occurrences)

Area not surveyed.
Knotweed known to occur
in varying densities.

FigaJdJapanese knotweed distribution and survey history
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River Compartment Number | Avg. Patch Sizeg JKW Total Area] Compartment Density Calculated Total JKW
Of Patches (sq ft) (sq ft) Total Area (acreg (sq ft/acre) (sq ft)
Salmon River Freshwater Estual 8 1097.29 8778.31 8778.31
Port Ontario Open Braided Rive 17 2496.83 42446.04 35.05 1211.01 42446.04
DSR Open Braided River 115.97 140441.29
DSR Linear River 56.06 47360.87
Pulaski Linear River 22 448.91 9876.00 11.69 844.82 9876.00
Pulaski Non-Area Samples 21 9427.11
Altmar (Non-Surveyed) 59.46 12808.73
Altmar (Surveyed) 16 407.81 6525.00 30.29 215.42 6525.00
Estimated 271138.35
Total JKW ~6.37 Acres

Tablel: Data table used to estimate total Japanese knotweed area on the Salmon River. Calculated
values with red backgrounds indicate that the infested area for that compartment was estimated.

| AEAAOEOAO |1 &£ OEEO 001 EAAO
Three objectives were outlined in thalBion River Initiative Feasibility Study;

1. Firstwas tosuppress populations of Japanese knotweed within the estaadupstream
portions of the river.

2. The second objective focused on restoring treated areas by allowing native regrowth and/or
intentionally planting native species of riparian plants.

3. The final objeaveinvolved implementing education and outreach efforts to targeted audiences
to provide informed consent and to prevent future introductions of invasive species. This project
component was ined at anglers and those who use the estuary and river to avoid patches of
knotweed ando help reducdts spread along the estuaf€hapman, Williams, & McHale,

2012)

#1171 OO01 1 #=hidadoh donthindidnumresion)

The successful control of invasive species relies on the synergistic use of the following strategies:
prevention (i.e. the preclusion of new populations), early detection/ rapid response (i.e. the quick
discovery and eradication of individgain low abundancg and longterm management (i.e. the
containment and suppression of wastablished population€Chornesky et al. 2005).

The Nature Conservancy, in conjunction with the aforementioned strategies, utilizes the
following defined approadies to manage invasive species already known to be present in a region:
eradication, containment and suppressioBradicationis often not feasible for both technical and
financial reasons (Meyerson and Reaser 2002), for this control method requires thplete
elimination of all individuals in an area, including those plausibly residing latently in the seed bank. An
eradication effort is considered successful only after observing no invasive regrowth for three
consecutive years, posteatment (Rejmanek &Pitcairn 2002).Containmentinvolves reducing or, if
possible, completely preventing the dispersal of an already established population into new locations.
This method is often used to prevent the spread of an invader into Priority Conservation Are&s3RCA
when stable populations are known to be nearby or adjacent. Lasipypressiondenotes the reduction
2F |y AYy3INIF AY S Rbeloi dfzshol fo Pgirdein nddive gpediesd @r a desired ecological
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process. Suppressionis used frequently in conjunction with containment when infestations are
widespread or otherwise beyond the scope of eradication and regsgonse.

ObjectiveNo. 1 - Suppress populations of Japanese Knotweed within
the estuary portiorand upstreamportions of the river.

Target Level

Prior to its launch in 2013, a consent target of 80% of landowners needed to be met as requisite
F2N) GKS AYyAGAFGAGSQa | LIINBGIE® ! FGSNI GKAA GF NBS
proceed as initiayl outlined in the 2012 Feasibility Analysis (Chapman et. al 2012).

Techniques/Methods

The primary categories of invasive plant contiatlude mechanical, chemical, biologicahd
controlled burn. (Rejmanek & Pitcairn 200For this initiative hemicalcontrol was implementedising
a combination of stem injection and foliar application of Glyphosate ® and Activatot®8uppress
Japanese Knotweed populations along the Salmon River.

Sem injection was selected as the primary herbicide applicatiachméque after considering
factors such as cost, reported efficacy, distributi@izeand location of Japanese Knotweed patches
along the river, and the desire to minimize ntarget effects and spray drift within these riparian areas
(Chapman et al. 2012)This method was conducted using a speciddlgigned injection gun which
delivers a set amount of undiluted herbicide directly into the hollow cane of the tgigett (Chapman
et al. 2012). Injections were made perpendicular to the stem, below the #iialeground internode
(segment) of the targeplant. By applying the herbicide directly into the targeted individual above the
NRE20 ONRgyYys: GKS FoAfAde 2F GKS KSNBAOARS G2 GNIy
increased (JK InjectidBystems 2013). Five milliliters of herbicide or less is recommended per injection
by the product manufacturer (JK Injection Systems®) and each stem is marked upon injection, thereby
preventing duplicate injections (Chapman et al. 20E) larger populaions away from thes I G S ND &
edge, foliar application was used.

All aboveground surfaces of plants are covered by a waxy cuticle, which helps prevent water loss
and also provides protection against physical and microbial attacks (Wang & Liu 2007). Ttiereby,
cuticle also represents the greatest barrier to the penetration of herbicide uptake. Thetwap and
steminjection (Figure2) methodsavoid this barrier by physically cutting or piercing the stem, providing
direct access to the xylem and phloem for herbicide translocation. Surfactants are the most common of
herbicide adjuvants used to enhance the efficacy of foliar treatment. Surfackewts been known to
affect theherbicidaluptake processthe deposition of herbicid& 2 f dzi A2y 2y G 2andthkeS f S| F ¢
diffusion of solutionfWang & Liu 2007). Note, however, that the efficacy of surfactants depends on their
type and varies greatlwhen used in combination with different herbicides and even when applied to
different plant species. For this initiative, the namic surfactant Activator 90 was used for foliar
treatments.
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The reduction ofJapanese Knotweed pafations in an efforto maintain native species or a desired

ecological processas been generally favorable at both the estuary and upstream areas of the Salmon
River.

Suppression ResultSummary

V 8.68 total acres of knotweed treated
a minimum othree times over a
three year period.

V Moderate to excellent suppression a
most sites.

V Eradication at only a few sit€ao
regrowth during the third year)

Field Observations
o0 Plant mortalityat predominately

shade sites was noticeably greater
than at sunny sites.

o Stem injection delivery resulted in a
Figure2 - Dead knotweed stems after Y2 NB NI LJA Roff,dout igrg G
single treatment using stem injection. term there were no observed
differences in mortality between
injected sites and foliar treated sites

0 Soiltype played no role as there waj
no observed difference in mortality
between sites witlock soils verses
silty-loam sails.

Gl1F@Ay3 62Ny SR f2y3a GKS NRGSY
see the progress made with knotwemgbpressionL G Qa Sy O2 dzN
the river begin to return to its original state which has attracted so many
Fy3ft SNE T2NJ I3SYySNIGA2yas o

~Marcus Roggie



Sites Wthout Permission

The success of this initiative relied heavily upon access to private lands beside the SalmantRoser
which, chemical treatment could not have been implemented. In areas where access was denied,
however, aconsistent effort was made to educate landowners about Japanese Knotweed as well as the
ecological and economic importance of the Salmon River to the local community. These property
owners were then further encouraged toanagetheir own Japanese Knotweguhtches.

SEOA 2A001 OAOET I
To restore sites treated by herbicide application as a method taediigp native plant regrowth, two

methods were selected for this project to include: 1) planting a fast germinating seed and 2) utilizing live
staking of omsite tree and shrulstems

ObjectiveNo. 2 - Restore treated areas by allowing for native regrowth
and by intentionally planting native species of riparian
plants.

Seeding of sites was achieved by using a cyclone hand spreader and at times broadcasting the
seed by hand onlyA mix of annual ryegrass, perennial ryegrass and little blues&ehigachyrium
scoparium at a 3:2:1 ratiavas usedThe seeding rate was apptimnately twenty five pounds per acre.

Live stakingFigure3 and 4 involvesthe insertion of live, vegetative cuttings into the ground in
a manner that allows the cutting (stake) to take root and grow (Darris 2002). The purpose of using live
staking almg the Salmon River was to expedite the regrowth of native riparian species at the treatment
sites. Each cutting was approximately three feet in length with a single severed end (i.e. where the
section was removed from the parent plant). The severed drahoh cutting was planted into the
ground. From the available native species, various specisgaioods andvillows were selected as
cuttings for this initiative due to their wellnown success as live stakes (Darris 2002).

To assess the restoration wéated sites along the river, thresites were chosen for active
restoration and monitoring. Althoughdditional sites were actively restored, these three sites were the
focusof restoration efforts so that the results could be better documented.

SiteDSRL: This site was located within the upstream section of the river between the braided stream
and the Village of Pulaski. The site was immediately adjacent to the river, consisted of rocky substrate
and full sunlight.

DSRz: This site was located judbwnstream of DSR, immediately adjacent to the stream and
consisted of rocky substrate and shaded from direct sunlight

DOT1: This site was located in the estuary just east of the Route 3 overpass along State Route 3 in Port
Ontario. It is characterizkby emergent marsh, full sunlight and $dam soils
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Site restoration ranges from moderate to good. Two monitored sites-D@&id DSR show 0%

knotweed regrowth and very good native plant and grass growth. This same olisengatoticed at
additional sites treated along the river

Site RestoratiorResultsSummary

V 51,500 sq. feet restored to native grass using
annual ryegrass, perennial ryegrass and little
bluestem mix at 21 locations.

V  20% live stake survival usingtive onsite plant
materials.

Figure 3: Preparing a live stake in
early spring along the Salmon River.

V Trees For Tril®restoration being pursued as
supplemental restoration.

Field Observations

o Site restoration ranges from moderate to good.
Two monitored sites D@ITand DSR showfittle
or noknotweed regrowth and veryood native
plant and grass growth. This same observation
noticed at additional sites treated along the rive
Site DSR shows good suppression, but some
knotweed regrowth.

o First native plants to volunteer at upstream site§
included; jewelweed, smarweed, ferns, grass andg
maple tree seedlings

o In general, the Salmon River corridor appears
much different than it did three years ago. As
walk sections of the river banks there is
noticeably much less knotweeadd the treated
areas have much differeplant communities.

Figure4: Showssuccessful live stake
at Salmon River.
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As withmany of the shady sites treated along the river, Site-R@Rgure & below), demonstrates that
knotweed can be eliminated from a given site and that the site can be effectively restored to a more
native character by way of intentional planting of native species.

Figure Sabove: Site DSR. Post restoration with 0% knotweed, 60% native gras
cover including germinating live stakes (insBtjor to project initiation this site
was 100% knotweed.

Figure 6 Above, Site DSR sunny site Left after initial treatment. Right shows area after three annu
treatments. About 20% knotweed remains.
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