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I Lake or Pond (unsurveyed)
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Todayos Al 'S Wor kshop:

1) Introduction to aquatic plants and AIS

2) How and why are AIS a problem?

3) Finding AIS in Rhode Island

4) What can you do about AIS in your lake?

5) Watershed Management vs Lake Management Plans
6) Lake Management Plan Considerations

/) AlS Management Goals & Control Strategies
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(macrophytes, weeds)

Pawcatuck River, Bradford Landing, R



Benefits (!!) of Native Aguatic Plants

. -

1. ' Provide habitat and protection A

Y

2. Act as foad sources

3. Help recycle oxygen and CO,
y

Prevent shoreline erosion

elp improve water clarity

. YiIlle Pond. North Kinasto



What are Aquatic Invasive Species?

£ l ¥ - . et :
« ® Valley Falls Pond, Central Falls, Rl
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Usuallynon-nat i ve or e X0

http://www.dem.ri.gov/programs/benviron/water/quality/surfwg/pdfs/identify.pdf



What are Aquatic Invasive Species?

SucCessfuI Invasive Plants
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5) Watershed Management vs Lake Management Plans
6) Lake Management Plan Considerations

/) AlS Management Goals & Control Strategies
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How are AlS a problem?

Limit Ecological Function of Lake

Do To Io Po

Outcompete beneficial native species
Decrease biodiversity (and angiing opportunities)
Reduce water quality

Decompose slowly & reduce O,

May degrade conditions for fish



How are AlS a problem?

Impede Recreation

A Reduce aesthetics/visibility

= T L9




How are AlS a problem?

Impede Recreation

Reduce aesthetics/visibility
Become entangled around motors

Obstruct access to boat ramps/lanes

Do To o Do

Snag fishing lines



How are AlS a problem?

Cause Economic Harm

Require substantial funds to manage
May devalue waterfront property

Threaten tourism/recreation

Do To o Do

Damage infrastructure (shellfish)



POTENTIAL IMPACTS OF EXOTIC OR
INVASIVE PLANTS

FISH, WILDLIFE & NATIVE PLANTS WATER QUALITY

Reduction in feeding success of
predatory fish

Reduction of openwater

A Displacement of native plants A Temperature & oxygen
A Displacement of endangered, fluctuations
threatened or rare aquatic plants A Increased phosphorus (nutrient)
A Habitat loss for fish & wildlife loading
A Change in spawning site A Alteration in plant and algae
availability communities
A Change in fish distribution A Accelerated eutrophication rates
A
A

Source: Areport from the Milfoil Study Committee on the Use of Aquatic Herbicides
to Control Eurasian Watermilfoil in Vermont. VTDEC, March 1993



POTENTIAL IMPACTS OF EXOTIC OR INVASIVE PLANTS
(continued)

RECREATION LOCAL COMMERCE & REAL

A Risk of swimmer ESTATE
entanglement Reduced property taxes

A Reduced access for boating & Declining property values

A
A
fishing A Renters fail to return for a
A Reduced aesthetics second season
A Slowed business for marinas,
etc.
A

Declining attendance at
lakefront beaches and parks

Source: Areport from the Milfoil Study Committee on the Use of Aquatic Herbicides
to Control Eurasian Watermilfoil in Vermont. VTDEC, March 1993



How are AlS a problem?

ARRIVE

Plant is introduced
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GROW & SPREAD
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Stages of an Invasion
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Stages of an Invasion

ARRIVE

Plant is introduced

1

ESTABLISH

A

GROW & SPREAD

DISPLACE NATIVES

DOMINATE ECOSYSTEM oo AR et T g S
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Where are invasives in RI?
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Where are invasives in RI?
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Where are invasives in RI?

RIDEM AIS Monitoring
(includes cleaning off boats!




Where are invasives in RI7?
RIDEM AIS Monitoring and MAPPING
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Where are invasives in RI?

RIDEM AIS Monitoring and MAPPING
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Where are invasives in RI7?
RIDEM AIS Monitoring and MAPPING

www.dem.ri.gov/programs/water/quality/surface-water/aquatic-invasive-species.php
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Home About Us Offices & Divisions Online Services Events In the News Contact Us
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& |ntroduction to Aquatic Invasive Species S oLt N

e g . Nutrients in Lakes
Aquatic invasive species (AIS) are

non-native plants and animals that
have been introduced (accidentally or § \  Aquatic Invasive Species
intentionally) into lakes and rivers, B

. and whose introduction threatens the ]
% diversity or abundance of native «| Lake/Pond Water Quality
&N species, the stability of the g

. ecosystem and/or the use of the infested water body. AIS are a major threat to our freshwater
By ecosystems and a significant management concern because of their ecological and socio-
| economic costs.

Cynobacteria

Recreation
8
4 3 i, How o Protect My Lake
| - # o —— e
,’, Contact

Invasive Plants Invasive Animals

Office of Water Resources




Where are invasives in RI?
RIDEM AIS Monitoring and MAPPING

www.dem.ri.gov/programs/water/quality/surface-water/aisplant.php

e

Aquatic Invasive Plants

MNafive aguatic plants are an essential part of
- afreshwater ecosystem, praviding many
@l benefits to wildlife as well as humans. These
I benefits include:

¥
7

Bt

« Provide habitat and refuge for aguatic
animals

8 - Actas food sources Tor wildlife

o, Recycle oxygen and carbon dioxide

« Reduce wave action, preventing shareline
erosion and improwving water clarity

[ Aquatic invasive planis are non-native

i species that can disrupt the ecosystem and

create nuisance conditions in freshwaters. Under the right condifions, aquatic invasive plants

are able to thrive in our waters and can out-compete beneficial native plants that are naturally

part of our aguatic ecosystems. Once invasive plants become well established, the density of

plant growth mot only degrades the native habitat, but often interferes with human enjoyment of

water bodies by limiting recrestional uses such as swimming, fishing and various boating

activities. Left uncontrolled, certain species can "choke” a waterway, completely covering what

g was once open water with plant material.

B The Problem with Plant Fragments

. IMost of Rhode Island's submergent invasive plants (found primarily under the surface) can
M| reproduce, grow and spread through fragmentation. Fragmentation is a simple form of S

b reproduction in which a plant is split into small fragments, and each fragment can then develop 4
inio a whole new plant. This means that even one smal

¥ trailecoreouinman wllaT=] perorntad tn o Hiffaront u

*l Which Aquatic Invasive Plants are in RI?

= or down naﬂ [ :E pﬂ ﬂocumenfa all g Compiled species-Specme dIStounon mMaps

| January 2013, allowing time for large file size due to maps and pictures.

Otherwise, you can see a summary of all invasives in the gy AIS distribution map and full list
| of infested lakes by town.

For more information about each species, click on link fo the species factsheet in the table
below, or click here for a packet of g all invasive species factshests.




»| State AIS Distribution Map & Lis

http://www.dem.ri. gov/programs/benwron/water/wetlands/pdfsllnvaswe pdf

Distribution Map of
Aquatic Invasive
Species (AlS) in RI
Updated 11/28/2017

TOTALS:
95 Lakes or Ponds
24 River Segments
!) 13 AIS plant species

- AIS documented (Surveyed)
- No AIS observed (Surveyed)
B Lake or Pond (unsurveyed)
[ ] watersheds

— Streams and Rivers

Note: Documentation based on surveys performed 2007-2017 by Rhode Island Department of
Environmental Management (RIDEM) Office of Water Resources. AlS refers only to those plant
species present in the floating and submergent plant communities. More information available
online: http://www.dem.ri.gov/programs/water/quality/surface-water/aisplant.php

1 Rhode Island Freshwaters with A Invasive Pl
g rivers listed first, then lakes listed hy city or town, alphabaﬂcally
Town Waterbody Common Name
29
Spring Lake (Herring Pond) fanwort
inflated bladderwort
variable milfoil
30
Sucker Pond fanwort
M
Wakefield Pond fanwort
32
Wilson Reservoir inflated bladderwort
Central Falls
33
Valley Falls Pond Eurasian milfoil
fanwort
variable milfoil
water chestnut
Charlestown
34
Watchaug Pond inflated bladderwort
Coventry
35
Arnold Pond Brazilian elodea
36
Carbuncle Pond fanwort
mudmat
variable milfoil
37
Coventry Reservoir (Stump Pond) variable milfoil
38
Flat River Reservoir (Johnson Pond) fanwort
inflated bladderwort
variable milfoil
39
Maple Root Pond fanwort
40
Tiogue Lake fanwort
spiny naiad
variable milfoil

RI Freshwaters with Aquatic Invasive Plants as of 1/9/2018

Page 3 of 10




Where are invasives in RI1?
RIDEM AIS Monitoring and MAPPING

www.dem.ri.gov/programs/water/quality/surface-water/aisplant.php

Which Aquatic Invasive Plants are in RI?

4 Aguatic invasive plants are widely distributed in Rhode Island freshwaters. See the table below Fax: (401) 2

R for individual species-specific distribution maps and lists (click links in the column on the right) &8 DEM. Wa
B or download the pdf document of all g compiled species-speciiic distribution maps as of

B January 2018, allowing time for large file size due to maps and pictures.

Otherwise, you can see a summary of all invasives in the gg AIS distibution map and full list

mF imEmete |mleme e Feviam
L I-l :"t;".- |5|:E |.- y LI

4 For more information about 2ach species, click on link to the species factshest in the table
| below, or click here for a packet of ggg all invasive species factsheets.

g Species Present in Rhode Island

Common Name / Fact

Sheet Species Name Distribution Map

tma variable milfoil Myricphyilum heterophylium =l Click for pdf map
= Eurasian milfoil Myriophyilum spicatum e Click for pdf map
it pamot feather Myrmophyilum aquaticum tea Click for pdf map
it fanwort Cabomba caroliniana tea Click for pdf map
tea Brazilian elodesa Egena densa tea Click for pdf map
= mudmat Glossosligma cleistanthum tea Click for pdf map
f= spiny naiad Najas minor tea Click for pdf map




Where are invasives in RI?
RIDEM AIS Monitoring and MAPPING

www.dem.ri.gov/programs/water/quality/surface-water/aisplant.php

Which Aquatic Invasive Plants are in RI?

- _ Aguatic invasive plants are widely distributed in Rhode Island freshwaters. See the table below Fax: (401) 2
Sk for individual species-specific distribution maps and lists (click links in the column on the right) &8 DEM. Wa

%ﬁ‘f Otherwise, you can see a summary of all invasives in the g AISNEiribution map and full list

1 [ of infested lakes by town.

g Species Present in Rhode Isl

&l compiled species-specific distribution maps

gﬁ:ﬂ?on MLt 2 | Species Mames | Distribution Map

&=l variable milfoil Myricphyilum heterophylium =l Click for pdf map
&=l Eurasian milfoil Myriophyilum spicatum =l Click for pdf map
f=ml parmot feather Myrmophyilum aquaticum k=l Click for pdf map
k=l fanwort Cabomba caroliniana k=l Click for pdf map
f= Brazilian elodes Egeria densa k=l Click for pdf map
f=m mudmat Glossosligma cleistanthum k= Click for pdf map

t= =piny naiad Najas minor iml Click for pdf map




Compiled Species-Specific Distribution Map

http://www.dem.ri.gov/programs/benviron/water/quality/surfwq/pdfs/aisridist.pdf

Overview and Contents

& z 2 X Between 2007 and 2017 the Rhode Island Department of Environmental Management, Office of Water

FreShwater Aquatlc |nvaS|Ve SpeCleS in RhOde lSIand Resources (OWR) has been documenting the presence of aquatic invasive species (AlS) in lakes, ponds and
. e . aviea g rivers, statewide. RIDEM OWR monitors approximately 20 lakes or ponds during the summer season by visually
Species-specific Statewide Distributions January 2018 surveying for invasives, and as resources allow, may visit additional ponds in response to public concems. To

date, RIDEM has visited 157 lakes or ponds, and visited hundreds of sites on streams.

Az of November 2017, at least one invasive species was documented by RIDEM staff at 98 lakes or
ponds (62% of the visited locations) in addition to invasives found at sites along 24 distinct rivers_ A map of this
data and list of each location by town, with the invasives species that were identified can be downloaded here:
hitp-/fwww dem ri.gov/programs/benviron/water/wetiands/pdfs/invasive pdf. Provided herein are maps showing
the species-specific statewide distribuion of 15 different invasive species (see page number below)
accompanied by a list of locations where the species was documented (plants in order below from least to most

COMMOon).
Number of Documented Freshwaters with Invasive Species
(as of December 1, 2017)
Invasive Species Lakes/Ponds Rivers Total Page Number
1. Parrot Feather - 1 0 1 (1)
2 Amari:x.;l._’nm:: 2 0 2 (3}
3. Yellow Floating Heart 3 0 3 (5)
4. mi:njjladaa 4 0 4 (7}
5. Water ljhlamr_llh 4 1 5 (g}
6. Inflated Bladderwort
i 6 0 6 (1)
7. Water Chestnut
2 8 0 8 (13)
8. Spiny Naiad
(s mina 9 0 9 (15)
9. Mudmat
' 9 1 10 (17)
10. Eurasian milfoil
! 8 2 10 (19)
11. Curly-leaf Pondweed
ol ook 12 5 17 21)
12 Fanwort 55 12 67 (24)
13. Variable Milfoil
» AAyriophyiun hatarmphytuy) 61 18 79 (30)
Rhode Island Department of Environmental Management 14. Asian Clam
o i s 11 3 14 (36)
ice of Water Resources 15. Chi Mystery Snail
235 Promenade Street — Room 200 m,-,,:."m — ,"a' = 1 . e
I n I - *some waterbodies have more than
Total waterbodies ‘
with at least one invasive® o8 — ;:I mHMnum

Providence, RI 02908




Compiled Species-Specific Distribution Map

http://www.dem.ri.gov/programs/benviron/water/quality/surfwq/pdfs/aisridist.pdf

(30)
Distribution Map of (31)
Variable Milfoil &w
(Myriophyllum heterophylium) @‘%‘
in Rhode Island river seg listed first alphabetically; then lakes listed by city or town
Updated 11/2/2017 o
5 Town Waterbody Name First documented Last Surveyed
RIVERS
1
Abbott Run Brook North & Tribs 5/13/2009 7/7/12009
<
Adamsville Brook & Tribs 9/7/2012 9/7/2012
tatewide Totals: ” Blackstone River (Seg A 7/22/2009 8122017
P 61 Lakes z i
y 15T 3
',4»18 River Segments Branch River & Tribs (Seg A) 7/15/2009 7/20/2009
v -4 1S 5
Branch River & Tribs (Seg B) 7/15/2009 7/15/2009
Clear River & Tribs (Seg C) 8/1/2007 6/11/2010
7
Clear River (Seg D) 8/1/2007 8/1/2007
o
Pawcatuck River & Tribs 8/6/2009 9/6/2012
9
Pawtuxet River (Main Stem) 6/28/2010 9/18/2015
Saugatucket River & Tribs 7/20/2010 7/20/2010
1
Tarkiln Brook & Tribs (Seg A) 7/20/2009 7/20/2009
12
Tarkiin Brook & Tribs (Seg B) 5/20/2009 7/20/2009
13
Ten Mile River & Tribs 8/10/2007 6/30/2011
14
Wood River & Tribs (Seg A) 7/9/2009 7/10/2009
15
Wood River (Seg B) 9/30/2008 8/212011
10
Woonasquatucket River & Tribs (Seg B) 6/1/2009 6/1/2009
17
Bl Lake or Pond Woonasquatucket River & Tribs (Seg C) 6/112009 8/25/2009
. Variable Milfoil present 18
; Woonasquatucket River (Seg D) 6/17/2009 6/17/2009
Streams and Rivers A
Burrillville
S, 19
Note: Documentation based on surveys performed 2007-2017 by Rhode Island Department of Echo Lake (Pascoag Reservoir) 9/12/2008 9/13/2012
Environmental Management (RIDEM) Office of Water Resources. AlS refers only to those plant
species present in the floating and submergent plant communities. More information available Rl lakes and river segments with variable milfoil as of 1/17/2018 Page 10f §
online: hitp://www.dem.ri.gov/programs/water/quality/surface-water/aisplant.php




Todayos Al 'S Wor kshop:

1) Introduction to aquatic plants and AIS

2) How and why are AlS a problem?

3) Finding AIS in Rhode Island

4) What can you do about AIS in your lake?

5) Watershed Management vs Lake Management Plans
6) Lake Management Plan Considerations

/) AlS Management Goals & Control Strategies

/



What can you do?

1. Identify problem
Know your enemy!

http://www.dem.ri.gov/programs/benviron/water/quality/surqu/pdfs/ientify.pdf



What 6s 1 n MY

URIWW InvasivesMonitoring Materials

Plant Monitoring Protocol (manual)

Aguatic Plant Identification Handbook
Glossary of terms

Key to Nornative and invasive species
How to use the Key

RIDEM Guide to Keying Out Plants

o To Io o Do I»


https://web.uri.edu/watershedwatch/learning-about-aquatic-invasive-species/

What can you do?

2. GET ORGANIZED!

Lake
Management
Plan




Lake Management Plans

R %
QA
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Written document for specific lake

Outlines & prioritizes specific goals
of management (eradicate or control)

lists factors at a particular lake that
contribute to a specific plant problem

Provides options and recommends
strategies for specific goals

Names which people will complete
management strategies

Provides a specific, measurable
timeframe with quantifiable endpoints



DEVELOPMENT OF A COMPREHENSIVE AQUATIC
VEGETATION MANAGEMENT PLAN

LAKE ASSESSMENT
* Water Quality * Biology * Watershed * Morphometry

MANAGEMENT OBJECTIVES
* Fisheries/Wildlife * Recreation * Aesthetics

EVALUATION OF MANAGEMENT TECHNIQUES
* Effectiveness * Environmental Effects * Compatibility with
Other Uses * Cost * Social Acceptability

R

a

FINAL DESIGN & PERMITTING

IMPLEMENTATION

MONITORING PUBLIC EDUCATION




Todayos Al 'S Wor kshop:

1) Introduction to aquatic plants and AIS

2) How and why are AlS a problem?

3) Finding AIS in Rhode Island

4) What can you do about AlS In your lake?

5) Watershed Management vs Lake Management Plans
6) Lake Management Plan Considerations

/) AlS Management Goals & Control Strategies
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Aquatic Plant Requirements

o AV A 4
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NUTRIENTS » V Q
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* Nutrients promote plant growth

NUTRIENTS

\

Work to reduce
nutrient loading in a
watershed! A




Watershed Management Plan

SourceReduction

A Agricultural BestManagementPractices
A Bank and SlopeStabilization

.# A Behavior Modifications -

A Stormwater / WastewaterManagement
A Zoning and Land!UsePlanning

Transport Mitigation ' j

A Buffer Strips | 5 T iy 1Y

A Catch Basinsand StreetSweeping L VY G Y

A CreatedWetlandsfor: Infiltration NP < )>’*

A DetentionPondsand [nfiltration ' Systems o i@,ﬁ«g"&
'«*’,
&5
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1) Introduction to aquatic plants and AlS

2) How and why are AIS a problem?

3) Finding AIS in Rhode Island
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Plant Requirements: In-lake considerations

NUTRIENTS @ |

B
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* Bathymetry (depth) I morphometry:
Important factor concerning sunlight

v A

T

_ A exposure
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* Bathymetry (depth) Is an important factor
concerning sunlight exposure

v A v A

Also Water Clarity!!

In clear, shallow ponds,
more sunlight can reach
the bottom of ponds to
promote plant growth



* Winter ice/snow Is also an important
factor concerning sunlight exposure

v A v A
o W

Colder Winters Milder Winter
Ice & snow Plants have longer
accumulate & time to access

provide shade sunlight



Shallow Lake Alternative States

A Nutrients drive growth

A In shallow lakes (< 10 |
m) where sunlightcan | .Y
reach the bottom e Ty L #
I Plant dominated
I Algae dominated

A Understand that we ne
to manage expectation| wueedas
& nutrients e




Lake Management Plans
What is the problem’P

Requires Data to describe:
- Target species information
- Plant distribution maps

- Plant abundance/coverage

- Lake information

Water quality

T

WATERSHED

Curly-leaf pondweed, RI




Lake Management Plans
What Is the problem?

Requires Data to describe:

- Target species information

- Plant distribution maps
- Plant abundance/coverage
‘ - Lake information

Water quality
Bathymetry

Size

Water volume/level
Flushing rate/method

Curly-leaf pondweed, RI Connectivity? Ramps?



Lake Management Plans

Where In the lake?




Lake Management Plans
Where? How Dbig Is the population?




Plan based on size of population:

ARRIVE

Plant is introduced

1

ESTABLISH

1

GROW & SPREAD

W -

DISPLACE NATIVES

DOMINATE ECOSYSTEM




Lake Management Plans

What is the goal?




ldentify the Stage, Goal & then plan

ARRIVE

Plant is introduced

1

ESTABLISH

—r.

GROW & SPREAD

y Y
By = W

DISPLACE NATIVES

+ STOP
DOMINATE ECOSYSTEM - PREAD,




Lake Management Plans

What is the problem?

Where In the lake?

What is the goal?
Who will do what?

U &



Lake Management Plans

EE
-
N

When will it happen?




Lake Management Plans

EE
-
N

How long will it take?
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AlS Management Goals & Strateqgies

e

ARRIVE

Plant is introduced

1

ESTABLISH

—l_—.

GROW & SPREAD

Y
By = W

DISPLACE NATIVES

DOMINATE ECOSYSTEM -




= Educate!

Boat Ramp Signs Website info

i nEM : Q
%) SHODE ISLAND JOBS

Home About Us Offices & Divisions Online Services =vents In the News Contact Us

THE SPREAD OF AQUATIC INVASIVE SPECIES

e M

Freshwater Aquatic Invasive Species in Rhode Island

Species-specific Statewide Distributions January 2018

iz

Carp

Vanaue Milfoil B

Famn AgQuatic Invasive specles (AlS)|
rﬁcb'al Water Eu'_‘sfan - 3 {)I : n2n~naf.|\."ze‘ plants gno ammafs
usse Chestnut  Milfoil e o7 \r' Goldfish have been introduced (accider]
% Inth T intentionally) into lakes and riv
Asian Clam Koi and whose introduction threate]
s diversily or abundance of naln|

BOATERS: INSPECT VESSEL CAREFULLY species, the stabilty of the
BEFORE & AFTER USE! . ecesystems and a significant management concem because of thelr ecclegical and socl

economic costs.

” g—:_ﬂ \J'*J “

* Remove ALL weeds and plant fragments
from watercraft & trailer before & after use

*Drain boat & motor far from water;
allow to dry before next use

«Clean off all waders, boots and
gear after use in any waterbody

* Do not release bait or aquanum fish R!:ode Islan(,! Department of Environmental Management
shellfish or plants & Office of Water Resources

235 Promenade Street — Room 200
For more informadion contact:
Providence, RI 02908

Invasive Plants Invasive Animals

3 RI DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
Ouvislon of Fish and Wildite
o (401) 783.0281 or (401) 7827481
m.dom.n.im

www.dem.ri.gov/programs/benviron/water/quality/surfwq



@& E» - Educate!

G.R.E.A.T. Boaters Program:

Greeting Recreationalists to Empower And Train
Boaters



