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Preface

T he ecological relationships in our lakes, ponds and streams have resulted from of along, continu-
ous process of geologic change and biological evolution. As systems have evolved, communities
of aguatic plants and animals developed that are uniquely adapted to environmental conditions of
each system. The native aguatic plant communities that are integral to aquatic ecosystems provide food,
shelter, and nesting sites for many kinds of fish, waterfowl and smaller animals. Rooted aguatic plants
help secure and stabilize shorelines and play a major role in the cycling of nutrients, particularly nitrogen
and phosphorus, in aquatic ecosystems. In some cases, large aquatic plants help improve lake water
clarity by competing for nutrients with small (typically microscopic) aquatic plants, called algae, which
can form nuisance “blooms’ when excessive nutrients are present. Invasion of a system by a non-native
aquatic plant species, however, can quickly destroy the lake community that took so many yearsto
develop.

Aquatic weeds such as Eurasian watermilfoil, Parrotfeather, and Brazilian elodea, have invaded many of
Oregon’s lakes, reservoirs and streams. These invasive plants have spread quickly in the absence of dis-
eases, insects, and other environmental constraints that serve as natural controlsin their native regions.
Aquatic weeds have damaged the function and health of our aguatic ecosystems and degraded beneficial
uses (recreational, aesthetic enjoyment, fishery, irrigation, water supply, wildlife habitat, etc.). They raise
pH when they photosynthesize, deplete dissolved oxygen when they die, and ater the structure of the
aquatic ecosystem. They slow water movement, increase sedimentation rates, and accelerate filling-in of
lakes and reservoirs. Aquatic weeds often interfere with human use and enjoyment of a waterbody as
well. They clog propellers, snag fishing lines, and are a danger to swimmers and skiers who become
entangled in dense vegetation. Aquatic weeds block flow in irrigation and drainage systems and clog
water intake screens used for agriculture.

Aquatic weeds often form thick, single-species stands that can seriously damage the spawning and rear-
ing habitat of salmon and other fish. Since preservation and restoration of salmon habitat is a critical
issue in Oregon, invasive aquatic plants that affect their habitat must be responsibly managed (See
Appendix C-Watershed and Limnological Background Information).

Nuisance Native Aquatic Vegetation
This planning document focuses on management of non-native plant species in Oregon waters.
Under certain conditions, however, native aquatic plants can become a problem too. Causes of
abundant growth of native vegetation can be complex. Luxuriant growth often signals excessive
nutrient concentrations in the lake. High nutrient concentrations may originate in the lake itself
(internal loading), or from around the lake or elsewhere in the watershed (external loading). Such
water quality problems require intensive management approaches that may differ from those
needed to eliminate non-native plant invaders from a waterbody. Furthermore, management goals
for nuisance native plants emphasize reduction of problem growth, not elimination of the species
from the system, as may be required for non-native weed control.
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Invasive aquatic vegetation can be managed, and in some cases native vegetation can be restored, with a
well-planned management program that balances biological, social, environmental and site constraints.
Finding a remedy to nuisance aguatic plants that is effective, environmentally sensitive, and economical-
ly feasible is the goal of integrated aguatic vegetation management.

This manual is a guide to the steps needed to produce an integrated aquatic vegetation management plan
(hereafter called the Plan). Using an integrated management approach, citizens and organizations can
work together with awatershed council, special district, or

other group to produce a management plan to com-
bat a weed infestation in alake or reservoir.
The process described in this manual thus
represents a major step toward holistic

(lake and watershed) management of aquatic
plants in freshwaters of Oregon.

Material Covered In This Manual

By definition, integrated aquatic vegetation management requires incorporating information on many
aspects of awaterbody and its watershed into a unique planning document. The challenge in preparing
this manual was in condensing a wealth of critical information on the topic into a comprehensive but
simple format. It is a step-by-step guide, as the process of planning is broken down into separate but
interrelated steps. This manual is designed to cover a wide range of situations that might be encountered
while managing aguatic plants in Oregon’s public lakes, athough the principles and procedures can also
be applied to private waters. While the document does refer to scientific principles when needed, it is not
aprimer on limnology or lake management. Appropriate references, resources, and a contact list for tech-
nical assistance from local, state and federal agencies are provided.

This manual does the following:

* describes how to identify six invasive, non-native agquatic plants found in Oregon waters
* provides an understanding of aguatic vegetation functions in aquatic ecosystems
« explains methodology and appropriate use of various aguatic vegetation management techniques
* identifies constraints affecting application of agquatic vegetation management activities
(e.g., salmon habitat, use as a drinking water supply)
« offers guidance on mapping vegetation and collecting water samples
* defines and explains technical terms
* provides step by step guidelines on how to prepare a plan

Terminology

Many descriptive terms have been used for problem aquatic plants. They have been called inva-
sive, nuisance, noxious, exotic, alien, non-native, and non-indigenous. More colorful colloqui-
alisms include grass, sea weeds, moss, and frog moss. This manual deals primarily with aquatic
plants that degrade beneficial uses of aquatic systems, and which have been introduced to
Oregon by human activities. Throughout the manual, these plants will be referred to simply as
aquatic weeds.
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A Quick Walk Through The Manual
This manual is divided into four parts:

PART I: Introduction ToAquatic Plant M anagement
 Chapter 1, Introduction. This chapter defines the Plan and
presents the purpose and objectives of these Plans.

PART I1: Developing A Plan
» Chapters 2-12, Steps in the Planning Process. Using flow
diagrams and illustrations, these chapters give step-by-step
instructions for putting together a Plan.

PART I11: Implementing A Plan
e Chapter 13, | Have a Plan—What’' s Next? In this chapter,
the reader is offered guidance on how to use a Plan.

PART 1V: Technical References
* Appendix A— Glossary of Terms—defines technical terms used in aquatic plant management.

« Appendix B— Invasive, Non-native Aquatic Plant Fact Sheets—provides drawings, and features of
non-native (exotic) aquatic plant species that are or could be a threat in Oregon waters.

» Appendix C— Watershed and Limnological Background Information—briefly describes physical,
chemical and biological features of awater body and its watershed.

» Appendix D— Aquatic Plant Control Methods—summarizes agquatic plant control methods available
for Oregon waters.

» Appendix E— Resources and References—presents alist of resource agencies and organizations
that can provide technical information and assistance on aquatic plant management in Oregon. It
also lists technical reference materials that provide more detailed coverage of topics discussed in
this manual.

Throughout the manual, you will also find the following special notations:

RED FLAG: These alert the reader to the presence of a serious situation in the waterbody
requiring immediate or special action as part of the planning process.

TIP: These give extra information on important points or directions for particular tasks.
O These point out areas where you may need to revisit steps already taken after
gathering new information.

References and Resour ces:

» These appear at the end of each chapter and list names of agencies, organizations, and titles of litera-
ture that can provide more information on topics just discussed. Citations in the quick reference sec-
tions and text are numbered to correspond to the references, or lettered to correspond with the
resources, appearing in Appendix E.
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CHAPTER 1

INTRODUCTION

Does Your Waterbody Have
An Invasive Aquatic Plant Or
An Algae Problem?

This manual focuses on controlling nuisance
aquatic plants, occurring in Oregon lakes. To use
this manual, it is necessary to distinguish between
an aguatic plant problem, and a water quality
enrichment problem that typically resultsin exces-
sive algae production (See Box this page).

The most serious type of aquatic plant problem is

caused by invasion of a waterbody by a non-native
species. Non-native weed invaders may flourish in
suitable conditions and degrade habitat and other

3k

free-floating

beneficial uses. The biology and ecology of weeds
alows them to fluorish under a wide range of con-
ditions. Nutrient enrichment is not a prerequisite
for aguatic weed problems. Often, al that is need-
ed isto introduce an invasive species to a system.

Invasive weed species—Eurasian watermilfoil, and
Brazilian elodea for example—are listed as Noxious
Aquatic Plants by the State of Oregon (See Box
next page). Managini3g aquatic plant problems, par-
ticularly those resulting from non-native species
infestations, should follow the integrated aquatic
vegetation planning route described by this manual.

emergents
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and free-floating plants.

ed to the bottom by long, tough stalks.

connected to the sediment.

Aquatic Plants and Algae

Agquatic plants are large vascular plants that live in wet conditions. Aquatic plants (also called
macrophytes) usually possess true roots, stems and leaves, and look like plants in your yard. They
can be grouped into four types: emergent plants, rooted floating-leafed plants, submersed plants,

Emergent plants have a large portion of stems and leaves growing above (emerging from) the
water surface; they are found in shallow water (less than 2 feet deep) or along the shoreline.
Rooted floating-leafed plants have leaves that float on or just above the surface but are connect-

Submersed plants have most of their leaves and stems below the water surface, often with flower-
ing parts projecting above surface. They may be securely or loosely rooted in the bottom.
Free-floating plants float near the water surface with root systems dangling in the water, but not

Algae are simple, primitive plants that do not have true roots, stems or leaves. Many algal species
are microscopic forms that float in the water (called phytoplankton). Some appear as large, easily
seen upright forms, and are called macro-algae. Certain types of green algae can form stringy
colonies 3 feet or more in length. Nuisance algal growth commonly associated with nutrient prob-
lems often appears in the form of surface scums that are greenish or brownish in color.

Algae and free—floating plants get their nutrients from the water while rooted plants get their
nutrients from the sediment. Reducing excess nutrient inputs will have minimal impacts on
rooted vegetation and may increase the growth of light-limited rooted plants.

v.10/99
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Unlike noxious aquatic weed problems, algal blooms
and luxuriant growth of native plant species may be
caused by nutrient enrichment.

Management approaches and techniques dealing
with nutrient enrichment in lakes can differ greatly
from those described in this document. While the
planning process outlined in this manua can be
applied to managing excessive growth of native
species in awaterbody with nutrient enrichment
problems, other management measures are usually
needed (e.g., identification of nutrient sources, limit-
ing excessive nutrient inputs by using best manage-
ment practices (BMP) in the watershed, specific in-
lake restoration measures).

I dentification of the amount of nutrient input that a
lake or reservoir can sustainably receive requires sig-
nificant analysis of nutrient budgets and lake
processes. When alake exceeds Oregon water quali-
ty standards, the state must develop a Totd
Maximum Daily Load (TMDL). Development of
TMDLsfor lakes requiresintensive sampling and
often includes a modeling effort, which is beyond the
scope of this document. Contact the Oregon
Department of Environmental Qualify for more
information on TMDL development for lakesin
Oregon.

What Is An Integrated Aquatic
Vegetation Management Plan?

Designing a cost-effective and environmenta ly
sound aguatic plant management program is achal-
lenge. Identification of lake usesis fundamentally
important because management options for different
uses may be incompatible. Amanagement plan for a
drinking water reservoir, for example, will likely dif-
fer from one developed for aflood control reservoir.

Choosing the appropriate course of action in the
face of competing interests and solutions is the
ultimate goal of a management plan. A number of
control methods for aquatic plants (physical,
mechanical, chemical, and biological) are avail-
able. Like the noxious plants themselves, all man-
agement activities have potential negative environ-
mental impacts. They also vary widely in cost and
effectiveness.

Pulling together al the interests around alake, and
getting them to agree on a course of action can be
contentious and trying at times. Mapping a course
of action can be made easier by careful develop-
ment of an integrated aquatic vegetation manage-
ment plan (the Plan). The Plan provides a meansto
make informed decisions for managing aquatic
weeds that protect human health and the environ-
ment. It also assures that aguatic plant manage-
ment is consistent with other management plans
affecting the waterbody, such as watershed man-
agement or shoreline management addressed in
local, County, or State plans (e.g., the Oregon Plan
for Salmon and Watersheds-See Box next page).

A Plan must consider such concerns as:

How bad is the aquatic plant problem?

* At what level will plants become harmful and
when should action be taken to control them?
When is the best time of year to kill, remove, or
suppress the nuisance plant species?

What methods will best dea with the target
weed species, and for how long?

How will the treatment affect humans, native
plants, and wildlife?

* Are control costs reasonable and affordable?
* What modifications in management strategies
will be needed as nuisance plant conditions
change over time.

Fresh Water Aquatic Noxious Weed Species in Oregon

Common Name

Scientific Name

Growth Habit

Eurasian watermilfoil Myriophyllum spicatum submersed
Smooth cordgrass Spartina alterniflora emergent
Brazilian elodea Egeria densa submersed
Hydrilla Hydrilla verticillata submersed
Purple loosestrife Lythrum salicaria emergent
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When Is A Plan Required?

An integrated agquatic vegetation management plan
(IAVMP) is necessary to deal with nuisance (espe-
cialy noxious, non-native) aguatic plantsin lakes,
ponds, or rivers. Thisis particularly important
given the multiple uses of our lakes and streams
and the potential widespread negative impacts
these invaders can have on health and usage of an
aquatic system.

Plans may be required before certain aguatic plant
control activities may be initiated. For example, in
sensitive salmonid-bearing waters described in the
Oregon Plan for Salmon and Watersheds, a plan
should be completed that addresses the multiple
objectives of controlling nuisance plants and pro-
tecting other aquatic species

Balancing Act

Consideration of site-specific factors is necessary
when choosing management methods for a specific
waterbody. There is no magic bullet. For example,
no method exists that can completely remove an
exotic species infestation and at the same time be
inexpensive and have no effect on the local ecolo-
gy. Thus, the planning process should carefully
balance al these concerns to develop a plan that
meets the needs of the community while preserv-
ing the health of the ecosystem.

Adaptive Document

The Plan should be flexible and allow for change.
An adaptive document provides for modification of
the Plan in response to new information or chang-
ing circumstances. Factors that could affect the
Plan include changes in the aquatic plant problem,
water use priorities, and watershed activities that
influence aguatic plant growth. Also, plant control
technologies as well as government policies and
regulations may change over time and affect the
Pan.

Taking theLong View

Aquatic plant management is a long-term venture;
achieving management goals for a waterbody can
take many years. Even after main goals are
attained, some form of management, if only

A Look At The Oregon Plan for
Salmon and Watersheds

Initiated in 1995, Oregon’s salmon restoration
initiative is designed to restore salmon to a
level at which they can once again be a part
of people’s lives. While the Oregon Plan
focuses on the needs of salmon and steel-
head, it will conserve and restore crucial ele-
ments of natural systems that support fish,
wildlife and people.

Government alone cannot conserve and
restore salmon and steelhead, so the plan
recognizes that conservation efforts must be
worked out by communities and landowners
in the form of watershed councils, soil and
water conservation districts and other grass-
roots efforts.

In brief, the Oregon Plan involves the follow-
ing: (1) coordination of effort by all agencies,
(2) development of action plans with rele-
vance and ownership at the local level, (3)
monitoring progress of conservation and
restoration efforts, (4) making appropriate
corrective changes in the future and (5)
implementing measures focused on salmon
recovery and watershed health.

See: www.oregon-plan.org

minimal, may be necessary to maintain desired
agquatic plant conditions, or to prevent re-occur-
rence of non-native weed species.

TIP: Aquatic vegetation management plans for
other lakes may be available to use as mod-
els while you write your own plan. Please
contact Mark Sytsma, PSU Center for Lakes
and Reservoirs’. For a listing of Oregon lake
assciations, contact Oregon Lakes
Assaociation (OLA) "

v.10/99
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CHAPTER 2

GETTING STARTED

Organization Is Key

You are probably reading this manual because you
are concerned about an invasive or nuisance aquatic
plant problem in your favorite lake or river. Others
may share your concern. The first step in managing
aguatic plantsis to get organized. Begin by talking
with your neighbors to determine if they have sim-
ilar concerns about your waterbody.

The next step is to gather together a core group to
talk more about the problem. The gathering might
be an informal one, such as a potluck picnic or
barbecue, where concerns about aquatic plant
problems can be discussed at more length.
Important questions that will need to be considered
include:

* |s there an aquatic plant problem?

» What is the problem?

* Should anything be done about it?

« Should a community group be formed to address
the problem?

* Who will participate in the planning process?

The core group can then plan to meet with the
larger lake community to share their concernsin
amore formal setting. The local

watershed council can be key
to any aquatic weed con-

trol program that may be
implemented. The

watershed council has
representatives of vari-

ous user groupsin the
watershed that need to be
involved in the decision making
process. Posting a notice on the commu-

nity bulletin-board or in a newsdletter, or sending
out a one-page flier are simple ways to notify the
neighborhood of the location and intent of such a
gathering. Often, newspapers are willing to publish
a short article for folks organizing neighborhood
meetings.

The Steering Committee

The local watershed council can establish a special
steering committee headed by one or two key indi-
viduals. Throughout the planning process, the
steering committee should represent the larger
community of lake residents, as well as those with
management responsibilities and interests in the
lake. This group will be responsible for completing
the steps in this manual to produce a plan that will
utimately be presented for approval to the water-
shed council or other relevent body. Thus, it will
be important for the steering committee to remain
in touch with the lake community and watershed
council to share information and allow for partici-
pation of al interested individuals in the planning
process. This contact can occur through newsletters
or scheduled committee meetings or general meet-
ings open to the public.

To begin the process of “learning more about it,”
the steering committee should identify the problem
and start to assemble available background infor-
mation on the topic of aguatic plant management.

A first point of contact for existing lake informa-
tion should be with the local watershed coun-
cil, the Oregon Departments of Fish
and Wildlife, and the Department
of Environmental Quality, which
may have watershed or lake
data reports available. Past
studies or reports can be use-
ful, such as diagnostic investi-
gations called “Phase I” studies,
reconnaissance lake data reports,
and summaries such as found in the
Atlas of Oregon Lakes. These reports usually
include an aerial photo and depth contour map of
the waterbody.

| e

BN
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Planning Steps Summarized

Supplied with background information, the steer-
ing committee should begin to assess the aquatic
plant problem and the need for action by complet-
ing the steps described in Chapters 3-12 of this
manual.

The diagram on the following page illustrates the
steps needed to complete the Plan. The diagram
begins at the upper left-hand corner with the Lake
Steering Committee. The planning process consists
of two phases:

* Phase | (Problem/Site characterization)
* Phase |l (Control Strategies Development)

Phase | involves callecting information about
aguatic plants and other features of your project
area. Theright side of the diagram presents the
steps of Phase I:

* Develop Problem Statement (STEPA)
This step involves developing arealistic prob-
lem statement describing limitations on
beneficial uses of the waterbody.

* |dentify Management Goals (STEPB)
This step identifies reasonable aquatic plant
management goal s that maximize beneficial
uses yet are compatible with the waterbody’s
capacity to sustain the uses.

* |nvolvethe Public (STEP C)
This step offers guidance in bringing the com-
munity into the planning process.

¢ |dentify Water body/W ater shed Features
(STEP D)
This step investigates background features of
the waterbody and watershed to understand
the whole system.

* |dentify Beneficial Use Areas (STEP E)
This step focuses on identifying beneficial use
areas of the waterbody in a waterbody Use Map.

* Map and Characterize Aquatic Plants
(STEPF)
This step outlines how to perform an aquatic
plant survey to identify and map general plant
typesin awaterbody. This step also includes
translating survey data into a description of
beneficial and problem plant zones in a water

body.

The |€eft side of the diagram depicts Phase I,
which investigates aquatic plant control strategies
and applies Phase | results to fine-tune a specific
plan through the following steps:

* |nvestigate Control Alternatives
(STEPG)
This step investigates available control options
in terms of effectiveness, advantages, draw
backs, costs, permits and site specific factors.

* Specify Control Intensity (STEP H)
This step matches control intensity with appro-
priate plant zones in awaterbody, producing a
Control Intensity Map.

* ChooseIntegrated Treatment Scenario
(STEPI)
This step identifies critical factors for choosing
a combination of controls that best meet long-
term management goals with the least environ-
mental impacts.

* Develop an Action Program (STEP J)
The final step applies information from
preceeding steps to formulate a unique, long-
term action plan for management of nuisance
aguatic plants in the waterbody.

2-2
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For simplicity, the steps are presented in a recom-
mended order. For some waterbodies, having perti-
nent information from prior investigations might
provide shortcuts through a few of the steps.
Certain steps can be covered more generally for
water bodies with simpler problems (e.g., early
stage pioneering infestations of non-native weed
species) compared to those with more complex
matters (e.g., large-scale, establishment of non-
native plant populations). Also, as you move

through the planning process and more complete
information becomes available on your water

body, you may need to revisit earlier steps. For
instance, you may find it necessary to redefine the
original problem statement (Step A) or your initial
management goals (Step B). Points in the planning
process where such movements may be needed are
marked “Q” At the end of this chapter, a checklist
is provided to help you track your progress through
the planning process.

0 .
2
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PLAN CHECKLIST

(check here)
0)

0
0)
0)
0)
0

Step A- Develop Problem Statement (Chapter 3)

Step B- Identify Management Goals (Chapter 4)

Step C- Involve The Public (Chapter 5)

Step D- Identify Waterbody/Watershed Features (Chapter 6)
Step E- Identify Beneficial Use Areas (Chapter 7)

Step F- Map and Characterize Aquatic Plants (Chapter 8)

Q Checkpoint

Yes

No

After gathering this new information do you need to
redefine the problem statement and/or management goals?

Repeat steps A (if necessary), B, and C.
Proceed to step G

Continue to step G

0
0)
0

Step G- Investigate Control Alternatives (Chapter 9)
Step H- Specify Control Intensity (Chapter 10)

Step |- Choose Integrated Treatment Scenario (Chapter 11)

Q Checkpoint

Update watershed council/community
on recommended treatment scenario.

0
0)

Notes:

Step J- Develop Action Program (Chapter 12)

Submit draft Plan to watershed council for approval

2-4
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(STEP A)

What Is The Problem?

Before a group of interested people can make good
decisions about managing aquatic weeds, they
have to agree on the problem. Preparing a problem
statement is the first step for the steering commit-
tee. The problem statement should describe the
important uses of the waterbody that are being
impacted by aguatic weeds.

The committee’s first-draft of the problem state-
ment should be presented to the rest of the commu-
nity for further discussion and refinement. The
problem statement might be modified several times
before the Plan is complete.

How To Write A Clear Problem
Statement

The following steps can help you develop a
realistic problem statement:

1.Make alist of users of the waterbody.

2.Find out how users identify the problem.

3.Group the problems into categories.

4.Condense the main categories into a
problem statement.

Let's examine each of these tasks in more detail.

1. Makea list of users of the water body

It isimportant to identify everyone who has an
interest in the waterbody. The steering committee
itself may represent a variety of users and can start
with its own membership for ideas on who uses or
has an interest in the waterbody. Efforts should be
made to include as many different users as possi-
ble. (Read more about how to reach out to other
concerned users of the waterbody in Chapter 5-
Involve the Public.)

DEVELOP A PROBLEM STATEMENT

When is a Plant a Weed?

Determining whether a plant is a problem is
not always easy. In some cases, the reason
for desiring to eliminate a species is ecologi-
cal, as when a species, such as the non-
native, noxious invader Eurasian watermilfoil,
threatens the health of a lake. Sometimes a
plant is considered a weed for aesthetic (it's
considered unsightly or smelly), or economic
(it reduces property value) reasons . An indi-
vidual's attitude toward certain plants in the
waterbody can vary depending on human
usage and safety issues. For instance, sur-
face mats of shoreline water lilies may be
pleasing to some who might never venture
into the water, but not to those who swim in
the area. Dense growth of submersed vege-
tation may be a problem to the angler using a
motor-boat, but not to the pilot of a float plane
that skims the surface of the water. It is
important to recognize these factors about
aguatic plants when determining if a nuisance
condition exists in a waterbody.

2. Find out how usersidentify the problem
Different users will have different points of view
about the waterbody’ s problem. Therefore, it is
important to get a broad section of the public
involved; only then can you consider the full vari-
ety of perspectives and see to it that they are
included in the problem statement.

3. Group the problemsinto categories

This task involves grouping problem descriptions
according to what uses they affect. Some uses of a
waterbody that can be affected by nuisance aquatic
plant growth are:

* fishing

* wildlife habitat

* motorboat access

* visual enjoyment
* swimming
* ecosystem function

v.10/99
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Problems are often associated with the amount of
vegetation as well asits location in the waterbody.
Thick stands of submersed or floating plantsin
beach or shoreline areas may pose a serious safety
risk to swimmers or waders. Dense, surfacing
plants can be a hazard to those using non-motor-
ized craft (rowers, rafters, sailboarders). Launch,
marina and dock areas clogged by weeds can hin-
der motorboat access. Most importantly, the pres-
ence of invasive, non-native plant species in a
waterbody is a serious situation (See box). Left
unchecked, non-native weed species such as
Eurasian watermilfoil are aggressive competitors.
They can rapidly crowd out native vegetation,
creating serious nuisance conditions affecting
many beneficial uses.

4. Condense main categoriesinto a problem
Statement

The final task in Step A is to shorten the major cat-
egories into a brief description of the main prob-
lems posed by aguatic plants in the waterbody.
Describe the specific locations of problem plant
communities. Use numbers, if available, to
describe how the problems affect beneficial uses of
the waterbody. For example, “ The number of seri-
ous swimming accidents caused this year by prob-
lem plants near the swimming beach was X,” or
“The community lost Y dollars in revenue this year
because the annual rowing event had to be called
off due to excessive aguatic plant growth.”
Statements like these make the problem statement
specific for your waterbody and your community.

Example Of A Problem Statement

After completing Step A, you will end up with a
problem statement that might sound something like
this: “In 1994, Eurasian watermilfoil was found in
Lake Serene. In the following three years, milfail
spread throughout the boat launch area of the 100-
acre lake, forming dense shoreline stands out to 12
feet deep. In addition, dense stands of water lilies
choke the swimming area at the opposite end of
the lake.

Swimming, boating, fishing and other recreational
uses have been severely impacted. Local residents
are afraid to swim in the lake and are very con-
cerned about the safety of their children. A specia
rowing tournament held annually since 1975 on the
lake in mid-summer can no longer be conducted
due to surfacing plant growth. Cancellation of this
event resulted in an estimated |oss of revenue of X
dollars annually. In addition, the average number
of fishing days in Lake Serene declined from'Y
daysin 1994 to Z daysin 1997.”

References on Problem Statement Development

» The Lake and Reservoir Restoration Guidance
Manual*

» Management Guide for Lakes and Reservoirs®

Aquatic Weeds: How Did They Get Here?

Your lake is weed choked. How did it happen? A common means of introduction of aquatic weeds
is through stem fragments that are transported from lake-to-lake on boats, trailers, and fishing
gear. Non-native, invasive aquatic plants can be spread from one waterbody to another if “infected”
boating equipment is not properly inspected and all stem fragments removed. Sometimes, invasive
aqguatic weeds can be purchased from aquatic nurseries for water gardens and home aquaria.
These plants are adapted to grow well, and fast, under a variety of environmental conditions. Just
like terrestrial weeds they can cause problems when they escape to natural systems. Preventing
the introduction and spread of non-native and invasive species is critical to preserving the health of

Oregon’s aquatic resources.
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GCALS
(STEP B)

Setting Aquatic-Plant Management
Goals

Once a problem statement has been drafted for
your waterbody, the next step is to come up with
specific management goals. Management goals
define what the community wants to achieve in
response to the aquatic plant problems. Defining
goals helps in selecting the best methods, which
form the heart of the Plan.

Goals vs. Methods

It isimportant to understand the difference
between management goals and management
methods. The goals are conditions in the water-
body that the community wants to achieve, and the
methods are the means of attaining those condi-
tions. A goal, for example, might be to reduce
aquatic plant growth near a swimming beach so
that it is no longer a safety hazard. Mechanical
harvesting of the plants or a herbicide treatment
might be methods eventually selected to achieve
that goal. But the method cannot be chosen before
the community establishes its goals and examines
other critical aspects of the problem.

Goal-Setting Criteria

Goal-setting begins by identifying an initial set of
goals that is reasonable and realistic for the com-
munity and the waterbody. These initial goals must
address specific uses and be both practical and
attainable.

It may be useful early on to set specific criteriato
aid in goal-making decisions, such as:

* |f anoxious, non-native weed is present, give
highest priority to reducing or eliminating its
populations, if feasible.

IDENTIFY MANAGEMENT GOALS

* Give priority to keeping a particular area clear
of weeds, especialy where human safety is at
risk.

¢ Limit community outlay to less than X dollars.

* Reduce costs by using volunteer labor where
possible.

Matching What's Desirable With What's
Practical

Setting goals involves balancing user desires with
the natural limitations of the waterbody and the
financial limits of the community. A goal of
removing all native plantsin alakeis, under most
circumstances, a bad choice. A lakeisan active,
living system, not a sterile swimming pool. Native
aquatic plants play many important roles in the
aguatic ecosystem (See Preface). Lakes with deep,
rich sediments will likely continue to support nui-
sance plant populations unless aggressive measures
are taken in the waterbody. Furthermore, some
control measures are very effective, but may also
be very costly.

If the community chooses not to do anything to
manage nuisance aquatic plants, it is critical to
understand the possible consequences. Will there
be impacts on human safety, recreational uses, or
aquatic life and habitat if problem conditionsin the
lake are allowed to continue? Consequences of the
no action management goal become particularly
important when a waterbody is infested with an
invasive, non-native weed. In a shallow lake, these
invaders can wreak havoc on the local environ-
ment, recreational use, fish survival, and finances.
The establishment of desirable and acceptable
management goals results from conducting, from
the start, well-planned community meetings
backed by strong efforts to present all information
and gain broad based support.

v.10/99
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The Importance Of Public
Involvement

Example Of Aquatic-Plant
Management Goals

Here is an example of management goals for our TIP: As you move through the planning

imaginary Lake Serene: “ The management goals
are to maintain recreational uses and improve fish
habitat in the lake by removing milfoil from
known locations, and to keep swimming areas
clear of weeds for safety reasons. Additional goals
are to choose appropriate plant control methods
that are environmentally sensitive, and reduce

overall control costs by using volunteer labor when

possible.

process, you will continue to learn more
about your waterbody and plant problem.
With new or more complete information
available, you may need to revisit the goal-
setting step to refine your management
goals. An appropriate time for reviewing ini-
tial goals would be after presenting the initial
problem statement and goals at a public
meeting of the lake community. Another time
is after determining beneficial use areas in
the waterbody.
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(STEP C)

The Importance of Public
Involvement

Once an aguatic plant problem has been recog-
nized, it is crucial to bring al interested and affect-
ed parties together early on to participate in plan-
ning. Identifying people who have an interest in
the waterbody often requires a bit of searching
early in the process; although they have a tendency
to make themselves more apparent later on, most
often after al the planning has been completed. In
addition to local residents or property owners, the
waterbody may serve a variety of stakeholder
groups with sometimes conflicting interests.
Severa state, county, local, and federal agencies
may be involved. Private businesses or other inter-
est groups may have concerns about the waterbody
aswell. Fortunately, the local watershed council
includes representation of a broad range of stake-
holders, and thus provides an opportunity for iden-
tifying and bringing interested parties into the
aguatic plant management planning process.

Pulling al these parties together is like weaving a
piece of fabric; each group interested in the water-
body is like a different strand of thread. Asthe
strands are woven into the cloth, it becomes
stronger. The end product—achieving consensus
among the parties—is like strongly interwoven
cloth. The objective is to encourage cooperation
and gather support for the management program,
but the benefits of community participation go
beyond this.

Informed citizens, agencies and other groups who
become involved in a waterbody management
project learn about:

* The ecology of the aquatic system

* The management options for the system

INVOLVE THE PUBLIC

* Different government agencies
* Specia organizations with an
interest in fresh-water management
* L eadership, organization, and cooperation.

What is a Watershed Council?

A watershed council is a locally organized,
voluntary, non-regulatory group established to
assess the condition of a watershed and build
a work plan to implement enhancement and
protection activities. Watershed councils offer
local residents the opportunity to be involved
in making decisions that affect their water-
shed. Each watershed council is as unique as
the watershed they represent.

A watershed council becomes an official enti-
ty when it is recognized by a local govern-
ment, usually the County Board of Commis-
sioners. This official recognition makes the
councils better candidates for Federal and
State grants. Watershed councils should be
representative of a broad range of stakeholder
interests including conservation, recreation,
timber, agriculture, and other interests within
their basin. The state encourages councils to
be as inclusive as possible of the various
stakeholder groups within a watershed.

For more information on forming a watershed
council call or write to the Oregon Watershed
Enhancement Board (see contacts).

v.10/99
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Public Involvement Steps

Public involvement means participation of the
entire community. Important elements in the Public
Involvement Process are:

1. Work with the local watershed council
2. ldentify interested groups

3. Conduct public meetings

4. Keep the community informed

It isthe role of the steering committee to do the
initial leg work—gathering information to educate
the community, as well as working closely with the
watershed council to develop a draft management
plan for public comment and input.

1. Work with the local watershed council

The local watershed council is concerned with pro-
tecting resources within the bounds of its water-
shed. Thus, a management plan for a specific
waterbody should coordinate with the watershed
council. It is critical that the steering committee
maintain continuous links with the watershed
council and the larger community throughout the
planning process.

2. ldentify interested groups

The steering committee identifies interested groups
and compiles alist of appropriate contacts. The
committee should aready have a good handle on
potential user and interest groups, having consid-
ered thistopic in Step A. Some groups that may
have an interest in management of an aguatic sys-
tem are:

* Residents or property owners around the water

body

Special user groups (e.g., anglers, Trout

Unlimited, Oregon Trout)

Loca government

State and federal agencies (e.g., DEQ, ODFW)

Native American tribes

Water-related businesses (e.g., resorts, tackle

& bait shops, dive shops)

Elected officials

* Environmental groups (e.g., various fish
groups, Nature Conservancy, Oregon Lakes
Association)

3. Conduct public meetings

One of the best ways to reach the public is a meet-
ing sponsored by an existing lake association or
community club. These are usually made up of
property owners around the waterbody. If no lake
association exists, it is worthwhile to form one.
Public meetings are a good way to attract individu-
als from within and outside the association. Local
government officials, state agency personnel, local
tribes, business people, and environmental and
other user groups should al be invited to partici-
pate in these meetings.

Notes on Consensus Building

Consensus building in a diverse group can be
a most challenging task. It may be difficult to
get people with different interests to agree 100
percent on an issue. But it is critical to bring all
groups together in the planning process to
constructively discuss the issues and work
toward achieving a consensus. To lead the
effort, it will be helpful to identify individuals
with strong, steadying leadership qualities.
The following are some practical suggestions
for achieving a common goal in a group:

1. Acknowledge that each person’s
opinion is important.

2. Emphasize that this is a group
endeavor.

3. Use expert advice to clarify
misconceptions.

4. Emphasize the community
benefits of management actions.

TIP: Many of the identified groups consist of
volunteers who may have limited time to
participate in public meetings. It is a good
idea to contact these people well in advance
of the event so they can plan their time
accordingly. Meetings will most likely need to
be scheduled for evenings or weekends.
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Timing is critical. Public meetings should be con-
ducted at strategic stages in the planning process.
Critical points are:

1.At the formative stages, following completion of
StepsA and B

2.When possible plant control alternatives have
been identified by the steering committee (after
Step H)

3.After a control scenario has been selected, but
beforeit is carried out (after Step J)

4.During implementation of the control scenario

5.During post-treatment evaluation

Widespread support is needed for implementing
any action in a public waterbody. It is crucia that
the interested parties support and accept proposed
aguatic plant management actions. It is a good idea
to collect written documentation of this support to
have on record. Later on, the supportive documen-
tation can be useful for purposes of clarification or
emphasis.

4. Keep the community infor med

Newsletters sent to association members and other
interest groups and agencies are a good way to
keep the public informed.

The organization initiating the planning process
needs to stay in personal contact with these other
interest groups. Members of the steering commit-
tee or other association members, for example,
could accept invitations to participate in meetings
of groups interested in the lake and present infor-
mation on aquatic-plant management.

References on Public I nvolvement/L ake

Management Organizations

« Starting and Building an Effective Lake

Association®

The Lake and Reservoir Restoration Guidance

Manual (Appendix 3A)*

« Management Guide for Lakes and Reservoirs,
Chapter 3*

» Oregon Lakes Association”

North American Lake Management Society'

v.10/99
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Waterbody-Watershed Connection

A lake or river is adynamic, living system, teem-
ing with physical, chemical and biological activity.
The system extends beyond its shores to include
the surrounding land (the watershed) that drains
into the waterbody. A waterbody and its watershed
are inseparable. In fact, waterbody conditions

are very much influenced by what occursin

the watershed.

A watershed contributes nutrients to a waterbody
that are necessary for aguatic plant growth. These
nutrients—especially phosphorus and nitrogen—
flow to the lake from all parts of the watershed by
way of streams, ground water, and stormwater
runoff. In addition, activities in the watershed,
such as agriculture and forestry, road maintenance
and construction can &l contribute silt, debris,
chemicals, and other non-point pollutants to the
waterbody.

Nonpoint pollution sources arise from more wide-
spread, dispersed sources (Technically, some non-
point sources can enter a waterbody through a
point source, but that is generally not the case.), in
contrast to point sources such as pipes or outfals
that dump directly into the waterbody. Because of
these important land-water connections, integrated
aguatic plant management has to take alook at the
entire picture. A waterbody can’t be managed with-
out understanding what makes the whole system
work. Learning about the features of both the
watershed and waterbody aids in understanding
problems in the waterbody and in designing an
effective management program.

A Plan should consider watershed problems and
identify long-term measures to reduce them.
Controlling watershed inputs from these sources
can enhance the effectiveness of primary in-lake
control measures targeting aquatic plant problems.

IDENTIFY WATERBODY/

In addition, since aquatic plants are integral to the
functioning of aguatic ecosystems, management
activities that influence aquatic plant abundance
and species present in a system can aso impact
nutrient cycling in alake and exacerbate existing
nutrient-related problems. So, understanding the
way an aguatic system functions as part of a water-
shed is necessary for development of atruly inte-
grated management plan. It must be understood,
however, that managing nuisance growth of aquat-
ic weeds typically requires more than implement-
ing best management practices in the watershed.

How To Describe The Watershed
And waterbody

This planning step is composed of two tasks:

1. Describe the watershed
2. Describe the waterbody

This step is redlly afact-finding endeavor, which is
conducted by the steering committee. The commit-
tee may have already uncovered some of the back-
ground information recommended below in its pre-
liminary search for data (See Getting Started,
Chapter 1). In fact, the local watershed council
may already have some background data in its files
on the particular waterbody.

1. Describe the water shed

To understand awaterbody’ s problem, you first
need to identify features of the watershed. If the
waterbody isin a watershed with federal land in
the basin, there may be afederal watershed analy-
sis that includes the area of interest. Contact the
local office of the Forest Service of BLM. The
Watershed Council may also have conducted a
watershed assessment using the Oregon Watershed
Assessment Manual. These documents may have
information that can help your group understand
the watershed functions that affect the waterbody.

v.10/99
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It is important to note characteristics of the water-
shed such as:

* Size and boundaries of the watershed

* Tributaries, wetlands and sensitive areas
Land use activities in the watershed

* Nonpoint pollutant sources

* Existing watershed management, monitoring
or enhancement programs

The presence of rare, endangered or sensitive
animals and plants

Much of thisinformation is readily available as
documents, maps or data that can be obtained from
the local watershed council, local planning or
public works departments and state agencies.
Appendix C-Watershed and Limnological
Background Information—offers a more detailed
discussion on these topics and how and where to
collect information on your watershed.

2. Describe the water body

You probably know more about your lake than just
about anyone else. You can probably easily
describe your lake in general terms—you know
where the weeds are thickest, where the snags are

OPEN SPACE

OPEN SPACE
~~‘~~

hadl
WATERSHED
BOUNDARY

that can snap your prop or tangle your fishing line,
and where the big, hungry fish like to hang out.
The description of your lake that is required for a
Plan isreally no different from how you would
describe your lake to a friend. However, where
your description to a friend might include observa-
tions and information on how to avoid obstacles
and where to catch fish, the observations required
for a Plan describe what it is about the waterbody
that can affect the growth of plants. Understanding
the factors that influence weed growth is an impor-
tant step in controlling a nuisance weed situation.
Important waterbody features are:

* Location
* Lake basin morphology (size, shape,
and depth)
» Water sources
» Physical and chemical
characteristics (water quality)
« Biological characteristics (animals and plants)
* Shoreline uses
* Quitlet control and water rights.
» Size of littoral area potentially available to
aquatic plants

—"""_%W&W%ﬁm%\ p A

"WATERSHED SNAPSHOT"
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Because Oregon has such diverse climates, ranging
from inland desert to coastal plains to high eleva-
tion mountains, the location of your waterbody can
explain unique aspects of the problem and what
might work best in your situation. The size, shape
and depth of a waterbody determines where aquat-
ic plants can grow, and other biological and chemi-
cal processes occurring in the waters. These factors
are especially crucia to salmon and steelhead uti-
lization of your lake and watershed. A waterbody
isinfluenced by types and quantity of inflowing
and outflowing water sources. In addition, under-
standing water quality characteristics, such as tem-
perature, light, dissolved oxygen levels and nutri-
ent concentrations in the water, helps explain the
overall health and limitations of the system. From
afisheries habitat perspective, temperature and dis-
solved oxygen levels are critically important to fish
survival and reproduction. Finally, there are impor -
tant cultural factors on the shoreline (land use, reg-
ulating flow through the outlet) that further define
the waterbody. These physical, chemical, and bio-
logical features of freshwater ecosystems are
described in more detail in Appendix C-Watershed
and Limnological Background Information.

Getting Started In Your Search Of
The Waterbody

A number of inventories of Oregon lakes have
been conducted by various agencies in the past
several decades. Over 200 lakes in Oregon were
mapped by Portland State University and the
Oregon Department of Environmental Quality
(DEQ) during the early 1980’s. The results were
published in the Atlas of Oregon Lakes. Earlier
|ake reconnaissance surveys were also performed
in the 1970’s, led by Robert McHugh of DEQ. In
addition, the U.S. Geologica Survey, Water
Resources Division, conducted an extensive
statewide survey of lakes during 1973 to 1979,
publishing resultsin a six volume set entitled
Lakes of Oregon. The information in the earlier
surveys may be out of date, especialy with respect
to land use, but they can provide much of the basic
background information required for planning.

Sampling/Monitoring To Fill
Data Gaps

Some of the information you need to describe your
waterbody and develop a Plan may not be avail -
able. In that case, an organized information
gathering program might be necessary to fill in
background data gaps. Much information can be
collected by lake-area residents. Special sampling
equipment is often necessary to obtain some infor-
mation. |n these cases, seeking the technical assis-
tance of lake management professionals may be a
prudent decision.

Also, certain types of water samples require analy-
ses by approved analytical or biological |aborato-
ries. Refer to Water Quality Monitoring Technical
Guide Book® from the 1999 Oregon Plan for
Salmon and Watershed monitoring team.

State or local 1ake monitoring programs may be
sources of training and assistance in setting up a
sampling program for your waterbody. The Center
for Lakes and Reservoirs at Portland State
University can provide information on measure-
ment of basic water quality characteristicsin
Oregon’ s lakes and reservoirs.

Refer ences and Resources on Lake, River and

Reservoir Monitoring and Ecology

* Appendix C-Watershed and Limnological
Background Information

» Water Quality Monitoring Technical Guide
Book*

* Atlas of Oregon Lakes®

* Lakes of Oregon’

* Center for Lakes and Reservoirs®

» The Lake and Reservoir Restoration Guidance
Manual*

* Volunteer Lake Monitoring: A Methods Manual®

» Limnology?

» Oregon Dept. of Environmental Quality staff

» Watershed council

« Loca governments

* Freshwater limnologists/chemists

v.10/99
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IDENTIFY BENEFICIAL USE AREAS

(STEP E)

In terms of human enjoyment, freshwater systems
are popular outdoor recreational places for swim-
ming, boating, and fishing. They also offer a vari-
ety of economic benefits such as tourism, food
supply, and transportation. Their capacity to pro-
vide aesthetic enjoyment can be immeasurable.
Freshwater bodies perform vital functions such as
flood protection, providing drinking water, and
generating electricity. More importantly, freshwater
systems provide habitat and food for aguatic life,
including fish, waterfowl and other animals.

Beneficial Uses are Protected

Lakes have multiple beneficial uses, but foremost
among them is the preservation of salmon habitat
as described in the Oregon Plan for Salmon and
Watersheds. Any management activities occurring
in freshwater systems in Oregon must be compati-
ble with this statewide salmon conservation and
restoration program.

Beneficial uses of water bodies are protected by
Oregon State statutes. Under the State Surface
Water Quality Standards, protected beneficial uses
include fish and shellfish rearing, spawning and
harvesting, swimming, boating, navigation, irriga-
tion, wildlife habitat, and domestic, industrial, and
agricultural water supply.

Balancing Multiple Uses

Desired uses of awaterbody must be compatible
with it's capacity to sustain those uses, both human
and natural. Unfortunately, a single waterbody
often supports many different desirable uses,
which sometimes conflict with each other. The
management challenge involves identifying and
agreeing on uses that complement each other, and
realistically managing for these uses.

How To Determine Beneficial Use
Areas Of Your waterbody

This step focuses on identifying zones for each
beneficial use on a map of the lake. Often, the
process of defining these areas reveals the potentia
for conflict. Step E consists of two tasks:

1. Identify present waterbody use areas
2. Produce a waterbody usage map

1. Identify present waterbody use areas

Thefirst task is to identify the areas of your water-
body presently employed for beneficial uses. You
can begin this identification with the list of uses
compiled by the steering committee in Chapter 3.
For each use from that list, identify the areas
where it is most common in the waterbody.
Additional information about use areas might be
available in the zoning, wetland, or resource inven-
tory maps you created in Chapter 5. Common use
areas include:

» Conservancy areas, including habitats that
are integral to the lake ecosystem, such as
nesting sites, fish rearing or spawning areas,
or locations of rare plant communities

 Boating and boat access areas (launches,
ramps)

« Water skiing zones

» Beaches and swimming areas (public, private)

* Fishing areas

 Areasfor specia aguatic events (e.g., sailing,
rowing, mini hydroplane races)

 Parks, picnic areas, nature trails, scenic over
looks

* Irrigation/water supply intakes

* Other shoreline uses
(e.g., residential, commercial)
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2. Develop a waterbody usage map

The next task is to draw the current waterbody use
areas on amap of the lake. This waterbody usage
map shows primary human uses, as well as habitat
areas for fish, waterfowl, and other wildlife utiliz-
ing the waterbody. As you develop this map, look
for potential conflictsin use, such as a water-skiing
zone coinciding with afishing area.

Example of a Waterbody
Usage Map

The following is a waterbody usage map drawn for
the imaginary Lake Serene.

Launch

’ ' Als

conservancy area

BENEFICIAL USE AREA MAP
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What Is An Aquatic Plant Survey?

Depending on a waterbody’ s size, depth, and other
characteristics, aquatic plants can cover extensive
areas or occur in small, localized areas. In order to
design an effective management program specific
to your waterbody, the types of aquatic plants, their
location, and abundance must first be determined.
This can be accomplished by performing an aquat-
ic plant survey. A survey involves systematically
traveling around the waterbody and shoreline and
noting aquatic plant presence and abundance. An
important part of the survey is collecting samples
of aguatic plants to verify the species.

How To Map Aquatic Plants

Mapping aguatic plants in your waterbody involves
the following tasks:

1.Conduct a systematic survey of the waterbody
2.Produce an aquatic plant survey map

3.Describe beneficial and problem plant zones

1. Conduct a survey of the water body
Aquatic plant surveys are usually conducted at crit-
ical stagesin the growth cycle of plants. Ideally,
surveys should be performed early in the growth
season (spring), at mid-season (summer), and late
in the growth season (fall). But this often can’t be
done because of time and financial limitations. A
survey at the height of the growth season (August),
when plants are most obvious, provides a practical
and valid aternative. A simple aguatic plant survey
consists of :

A. ldentifying major types of aquatic
plants

B. Drawing amap of aguatic plant types
and locations in the waterbody

MAP AND CHARACTERIZE
AQUATIC PLANTS

C. Estimating relative abundance of aguatic
plant types

D. Coallecting samples of plant species

E. ldentifying substrate types

A. ldentifying major types of aquatic plants
Before you start your survey, you will need to
become familiar with various types of aquatic
plants. There are generally four kinds of aguatic
plants that inhabit freshwater (See Box pg. 8.2).
The types are categorized according to how they
are attached to the sediments. The four groups are
emergent (such as cattails), freely-floating (not
rooted to the sediment, such as duckweed, coon-
tail), rooted floating-leaved (such as water lilies),
and submersed forms (such as milfaoil). The four
plant types may occupy different regions of the
lake, with emergents and floating-leaved plants
confined to shoreline margins, while submersed
and free-floating plants can extend to deeper, open
water areas. Species representing the different
plant types may aso occur together in mixed com-
munities at a specific site (e.g., rooted, floating-
leaved lilies with rooted milfoil). In general, aguat-
ic plants tend to inhabit shallow, near-shore areas
of the waterbody. In shallow water bodies, profuse
aguatic plant growth may occur throughout the
system.

B. Drawing a map of aquatic plant types and
locations in the water body

You will need the following basic supplies and
equipment for your survey:

Oamap of your waterbody

Oarope marked off in feet to measure water
depth

Oaweighted rake with rope attached for
collecting samples

Oa notebook, pencils, and waterproof marker

Olabeled plastic bags for samples

Oan anchor
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Keeping the four basic plant typesin mind, tour the
entire waterbody by boat, noting where plants are
near or at the water surface. Y ou may also find it
helpful to walk around the shoreline, especially if
near-shore areas are clogged by weeds and make
boat passage difficult. Sketch the locations of plant
growth for the four types on alarge-scale map

of the lake, preferably one that indicates water
depth intervals and includes major landmarks for
reference.

An aeria photograph of the lake may be helpful in
determining the distribution and cover of emergent
and floating-leaved aquatic plants. Aerial photos
used for vegetation mapping should be taken during
mid- to late-summer when plants are at their maxi-
mum biomass. Y ou will probably need to check on
the identity of plants you see on aerial photos by
checking the area from the ground—called “ ground-
truthing” in the remote sensing lexicon. Aeria pho-
tos may not be very useful for submersed aquatic

vegetation mapping because turbidity in the water
may obscure the plants.

C. Estimating relative abundance of aquatic
plant types

The relative abundance or prominence of the aguat-
ic plants types often indicates the overall health of
the system. A healthy aquatic system usualy has a
variety of types and species of plants. The presence
of only afew species of plantsin awaterbody may
occur where shoreline areas have been disturbed
(by an influx of sediments or other contaminants)
or have been invaded by exotic species.

In order to determine relative amounts of aguatic
plants, you will need to look at the plant beds at
representative points within the waterbody. Before
leaving shore, establish survey lines, caled tran -
sects, at appropriate points along the shoreline. For
asmall lake, you can mark off transects, say every
300 feet, al the way around the shoreline. Draw

How to Recognize the Four Types of Aquatic Plants

Emergent aquatic plants grow rooted in saturated soils around the shoreline or in

water up to about 3 feet deep. Mature emergents’ stems, leaves, and flowers extend
well above the water surface. Many look like terrestrial plants. Soft rushes, bulrush-
es, cattails, and iris are typical emergent species.

Free-floating aquatic plants float on or under the water surface. Their root sys-
tems, if present, generally hang beneath the plant and are not attached to the
bottom. This diverse group ranges from large plants like coontail and water

hyacinth to very small surface-floating plants like duckweed. They are usually T
found in protected areas or where water currents are very slow. Since they

absorb nutrients entirely from the water column, these aquatic plants are

frequently found where nutrient content is high. o
Rooted floating-leaved aquatic plants grow attached to the sediments in oy
water depths from 1.5 to 10 feet. They are recognized by oval or circular .."'""-hl"?n-.--

leaves that float on or project just above the water surface.The floating leaves

are connected to the bottom by long, flexible, fairly rigid stems. Water lilies are
common floating-leaved plants.

Rooted submersed aquatic plants grow at water depths where light is sufficient.
Submersed plants grow with stems and leaves underwater, although some forms
also have differently-shaped floating leaves (e.g., broad-leafed pondweed). Sub-
mersed species usually have long, thin, flexible stems that are supported by the
water. Submersed plants show a variety of leaf forms, from long ribbons (long-leaf
pondweed) to feathery whorls (milfoil). Most submersed aquatic plants produce flow-
ers above the water surface.
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these lines on the lake map extending them perpen-
dicularly from shore out to where the water is
about 20 feet deep (typically the outer limit of
growth), or its greatest depth if the lake is less than
20 feet deep.

In a boat, follow each of these lines looking at the
submersed plants through an underwater viewer.
These can be obtained at diving shops or recre-
ational supply stores or built. At regular points
along the transect (e.g., at increments of 3 feet of
water depth), make an estimate of plant abundance
by counting the number of visible plants per unit
area of lake bottom. Estimate plant abundance as
sparse (afew plants per square yard), moderate
(5-10 plants/square yard), or dense (more than 10
plants per square yard). Where lake water clarity is
poor, or an underwater viewer is not available, a
more general characterization of plant beds can be
obtained by deploying the sampling rake at regular
intervals and depths around the lakeshore, and
noting plant species brought up on the rake.

D. Callecting samples of plant species

I dentifying aguatic plant species isimportant for
several reasons. For one thing, different species
often respond differently to the same control tech-
nigues. A management technique that is very effec-
tive on one species may not work at all on another
species. It is also important to determine whether
any rare or sensitive plants are present. These
species are protected and some control techniques
may damage them.

Itiscrucia to find out whether any invasive, non-
native plants are present so atimely, aggressive
control program can be started. A small population
of an exotic aquatic plant species should be elimi-
nated to prevent habitat destruction, particularly if
aplant or animal species listed under the Endan-
gered Species Act occursin the waterbody. To help
acquaint you with some non-native plant invaders,
Appendix B includes illustrated plant identification
factsheets of six exotic species of concernin
Oregon waters.

RED FLAG-If an invasive, exotic (non-
native) species is present in your water-
body, notify staff at Department of
Agriculture, Noxious Weed Program. A more
intensive survey should be conducted to
determine the precise locations of the exotic
plant populations. In addition, special mea-
surements should be taken to determine
status of infestation regardless of whether it
is in a beginning or an advanced stage

RED FLAG-If an endangered, rare or
sensitive aquatic plant is present in your
waterbody, a more intensive survey is
recommended to determine the precise
locations. See discussion on the Oregon
Natural Heritage Program in Appendix C
page C4.

Samples of aquatic plants should be collected at
points along the survey transects. From the boat or
shoreline you can cast a weighted rake to the lake
bottom and pull up aquatic plants. Be sure to note
the transect line number, the location on the tran-
sect, and depth from which the sample was taken
(use your calibrated rope). Specimens collected in
this manner can be bagged and sealed for later
shipment to a specidlist for identification. The box
on the following page describes how to collect and
prepare an aquatic plant sample for verification.

It is also advisable that you preserve a sample of
important plant species in your waterbody for a
permanent record. Oregon Lake Watch staff or the
Department of Agriculture can help you with ideas
on preserving plant specimens.

TIP: Many problem plant species can repro-
duce and spread by fragments. Be sure to
remove all plant fragments from the boat
and trailer when leaving the water. Dispose
of the fragments in a garbage can to avoid
creating new colonies of nuisance plants
within the lake or transporting the plants to
another lake.

v.10/99
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E. Identify sediment types

Sediment types are generally classified as:

— mucky, organic

— Sandy

— compact, clayey

—gravely
Sediments in the waterbody can be identified
by either collecting a bottom sample with a
small sampling dredge, by pushing a PV C pipe
into the bottom, or by examining sediment
brought up with an aquatic plant sample.

2. Produce an aquatic plant survey map
of the water body

Using field notes and maps from the aquatic plant
survey, construct an aguatic plant map of the
waterbody. The aquatic plant map should show:

« Water depth contours, in feet or meters (this
type of datais presented on bathymetric maps)
» Approximate location(s) for each of the four
types of macrophytes
—emergents
—free-floating
— rooted, floating-leaved
— submersed

« Highlighted locations of non-native
invasive aguatic plant species, if present

 Highlighted locations of rare, sensitive, or
endangered aguatic plant species, if present

* Locations of wetlands/conservancy areas

» Genera sediment types

* Tributaries/outlet(s)

* Open areas

3. Describe beneficial and problem plant
zones

Once you have mapped the aguatic plantsin your
waterbody, the next step isto use that information
to write a description of beneficia and problem
plant zones. Characterizing the aguatic plant zones
allows you to determine where special control
actions are reguired. Task 3 consists of the follow-

ing steps:

A. Describe plant types

B. Determine problem areas and beneficial
plant zones

C. Determine need for special action

A. Describe general plant types
The purpose of this step is to write a description of
the main types of aguatic plants occurring in the

How To Collect And Prepare An Aquatic Plant Sample For Verification

Step 1. Obtain an aquatic plant sample by dropping a weighted rake to the lake bottom and
pulling up the vegetation snagged by the rake. Remove the plants from the rake, sorting out the
different plant types. To keep the plants from drying out, sort them in a shallow pan filled with

water.

Step 2. Rinse a few healthy specimens of the plant types of concern with water from the lake.
Carefully lay the plant specimens between two pieces of dry paper towel, place them in a plastic
bag and seal the bag securely. Label the bag clearly with the date, name of waterbody, location
and depth of sample, and your name and telephone number.

Step 3. Mail the samples to a recognized aquatic botanist** for identification as soon as possible.
Dry plant specimens in a plastic bag can be easily mailed in a regular envelope.

Step 4. If delivering a fresh (wet) sample in person, store it in a plastic jar filled with lake water in
the refrigerator in the interim, and then transfer it to a small cooler with an ice pack for transport
to an aquatic plant expert**. Plant samples can usually be kept fresh in this way for up to five

days.

**To whom do | send an aquatic plant sample for identification?

It is critical that the plant sample be accurately identified by an aquatic botanist or a trained fresh-
water management professional. Contact the Department of Agriculture, Noxious Weed Program
(503-986-4621) or the PSU Center for Lakes and Reservoirs (503-725-3833) for assistance in

plant identification.
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Example Of Aquatic Plant Map

The following is an example of an aquatic plant survey map produced for Lake Serene.

Legend
s wetland(emergent)

B

¥
4t

water lilies
(floating-leafed)

watermilfoil
(submersed)

Yy pondweeds/elodea
(submersed)

waterbody. Give the general locations of plant beds
and the maximum depth of growth. Also estimate
how much of the surface areais occupied by
plants.

B. Determine problem areas and beneficial
plant zones
Identify the parts of the waterbody affected by the
following problems:
» The presence of invasive exotic species
» Excessive native plant growth that interferes
with important waterbody uses as swimming
or boating.

Beneficial plant zones

Identify conservation areas, fish-rearing habitat
(especialy salmon) or native vegetation considered
beneficial to fish, waterfowl!, and other wildlife.
Non-native and invasive aquatic weeds are not
considered beneficial habitat for fish. A lake lit-
tora area (aguatic plant zone) with a diverse native
plant community providing complex, multi-level
underwater structure makes ideal habitat for
salmon. Aquatic weed-infested |akes are often

dominated by one, canopy-forming species. The
high biomass and reduced light levels under an an
agquatic weed canopy may result in oxygen concen-
trations and pH levels that degrade habitat quality.

Rare, endangered, or sensitive plants may be pre-
sent in some lakes. Zones containing these plants
should be protected. These special habitat areas
may limit use of certain aquatic plant control meth-
odsin or near the waterbody.

C. Determine special need for action in the
water body

The presence of a pioneer population of non-
native, aguatic plant species signals an urgent
situation. Because of the nuisance potential posed
by these weedy invaders, and detrimental impacts
on critical habitat, immediate action may be
necessary.

v.10/99
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Example Of Written Description
Characterizing Aquatic Plants

A description of the aquatic plantsin Lake Serene
might read like this: “Aquatic plant growth in this
lake is confined to a narrow band around most of
the shoreline, extending out to 12 feet in depth.
The total area of the lake occupied by aquatic
plantsis estimated to be about 40 acres (or 40%
of the entire lake area). Some isolated patches of
emergent plants, such asiris, cattails, and other
reeds and rushes occur along the shoreline. A large
water lily bed occupies the end of the lake where
the swim beach is located. The submersed plant
community is composed of sparse stands of naiad,
common elodea and small-leaf pondweed in the
shallows, and moderately-dense beds of big-leaf
pondweed occurring throughout the deeper water
areas. A large, surfacing stand of (non-native)
Eurasian watermilfoil also occurs near the boat
launch. In addition, a few scattered stands of non-
native milfoil plants are present at the opposite end
of the lake (near the swim beach), intermingled
with the other submersed plants.

The entire bay with the boat launch as well as the
near-shore region at the opposite end of the lake
are highest priority problem zones because of the
presence of the noxious, non-native weed milfoil.
These milfoil areas require special control action.
Another problem zone is the swim beach area
which is heavily populated with water lilies; these
surfacing beds make shoreline access as well as
actual swimming most difficult and dangerous.

L ake Serene supports a planted trout fishery and
nesting blue herons. The native beds of pondweed,
elodea, and naiad form an important source of food
and refuge for these and other aquatic wildlife.
Also, the wetland near the swim beach is classified
as a conservation area while recognized as a bene-
ficial zone, and protected in the overall aguatic-
plant management plan.”

In completing the planning steps to

this point, you may have uncovered

new and critical information on the
nature and type of aquatic weed problems in
your waterbody. This new information may
affect some of your initial objectives. For
instance, you may have discovered the exis-
tence of noxious, non-native plants or sensi-
tive plants in your waterbody. These condi-
tions will affect your choice of management
goals and control options. If this information
wasn't available to you as you started the
planning process, it may be necessary to
revisit STEP A and STEP B and refine the
Problem Statement and Management Goals.
Once the necessary revisions are made, they
should be presented to the larger community
for approval through the public process. Now
it is time to look at available control options.

Refer ences and Resour ces on Aquatic Plant

I dentification

 Oregon Natura Heritage Program®

» Department of Agriculture, Noxious Weed

Program*

Aquatic Plant Identification and Herbicide

Use Guide®

Wetland Plants of the Pacific Northwest*

Wetland Plants of Oregon and Washington®

» Common Marsh, Underwater & Floating-
leaved Plants?
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Control Alternatives Available
in Oregon

A variety of methods are currently being used for
controlling nuisance agquatic plants. The following
isalist of aguatic plant control alternatives avail-
able for use in Oregon:

Physical Methods
 Hand-pulling/cutting
* Bottom barrier application/sediment covers
Water-level drawdown
» Watershed controls
» Water column dyes

Mechanical Methods
» Harvesting and cutting
 Bottom tillage (rotovation)
« Diver-operated dredging
* Weed Rolling

Biological Methods
* Grass Carp (irrigation and
drainage canals only)
* Milfoil weevil

Chemical Methods

 Fluridone  Glyphosate
* Diquat  Endothall
» Copper compounds e 24-d

Control Alternatives Summarized

With so many techniques to choose from, how do
you sort out the options? First, you'll have to
become familiar with the advantages and disadvan-
tages of each control alternative. Table 9-1 summa-
rizes important economic, environmental, and
logistical factors for the management techniques.
Having a basic understanding of the capabilities

of each option will help you choose the best
combination of treatment methods.

T INVESTIGATE CONTROL
8 ALTERNATIVES (STEP G)

More complete and in-depth information on these
control methods is available from other sources.
Appendix D of this manua describes each option’s
mode of action, effectiveness and duration of con-
trol, advantages, drawbacks, costs, required per-
mits, and provides other comments. Aquatic Plant
Management in Lakes and Reservoirs, prepared by
the North American Lake Management Society and
Aquatic Plant Management Society is a useful
resource for both the layperson and professional on
control methods as well as other aquatic plant
management topics. The manual provides a thor-
ough, concise, and up-to-date summary of the cur-
rent science and practice of aguatic plant manage-
ment in North America. Other references and
resources are listed at the end of this chapter.

No action alternative

Aquatic plant management usually involves “ doing
something” in the waterbody to correct the prob-
lem. Sometimes, however, control options may not
be as appealing as simply “doing nothing.” It is
important to consider possible consequences to the
waterbody if no action is taken against problem
aquatic plants. The choice of no action may have
serious impacts on the agquatic ecosystem and relat-
ed human uses when problem infestations are due
to non-native, invasive species.

It's important to consider the potential for nuisance
non-native plants to impact fish and wildlife.
Aquatic weeds affect fish and wildlife by altering
the structure of the underwater habitat. These
effects are difficult to observe, but are none-the-
less important. Dense weed beds can aso produce
changes in the water’s dissolved oxygen concentra-
tion, temperature, and pH that can be harmful to
aguatic life.

Continued on page 9-6

v.10/99

9-1



IAVMP Manual

Chapter 9

syweyd

onenbe jsowr £q pasn

saroads pajoor
-uou 35eINOISIP
pue pajoox

95emooud Aey o
Kyrenb

S90INOS JUINY [ I9JEM UT JUSW sjonuoD
ON SSAIPPE JOU SIO(] » -dao01dwt wis)-3uog o MO MO w9y SUC[-dUON eIS-[[PUS payslarepy
syoedurr (yenqey [(moj
RIQIIIAUT JIYIUIY o I21eM) SIUSSIdWRD JO
JSBAIIIP IMOIS OUBYUD ABJA o
UIZASO PIAJOSSI(] o saInpnns
$901N0SY UOTJBIIOAI JO SSO] » pUe® SAUIIOYS
e Jo dagq spuepom joedwr ACJA e JO SourURIUTEUT
SAX o1j109ds s9109ds JON] e Aredar 10J [njos) e Alqerrep MO AUON Jeos a8Ie] umopmel(
O] MO[ Sasned ABI(T »
parmbar soueuUTE]Y « SUOT)ONIISqO
$)S00 TRLIJLIA » punore [nJasy) e uone[[eIsul
syoedur oyroadg g o 101 13 bs/c/ 0%
WSTUESIO OTIUY o J[qesnal S[RLARI « O} (0§ [BLIdTRW 10]
SUON o1J103ds $9103ds 10N « [esowdI Jue[d SreIpawi] «  1J'bs/cL 708 01 CT'0$ St SIBOA €01 T J[eds-[[ews SIdLLIRE Wonoyg
§)500 2onpaI
K)prqrny ur pInom I0qe[ I39UNOA
JSBAIONT WLISJ-UIOYS o [eAOUISX 1oqe] + juawdmba
QUON PoreIauas syuowsery « yuefd dyerpswrmy o 10} 000TS$ ©1 001$ BIIPOIN TOSEIS AU()> 9eds [[ewS Sumn)) puey
SSAUIATIOIJ JOINSAT
ued A)[IQISTA AL o SUOTIINISO T IS[) »
Jsearour syuerd aaneu uo SIAIP
A)IpIqIn) WI)-JOYS e yoedwT WNTUTWTA « 1rNUOd Kep/00TC$ (Tesowrax
darsradxd orj1oads soadg « 01 0SS ‘Toqe] 9191dwods YIm) sunyey
SUON QAISUIUT JOQE] ‘MO[S ® Jy1oads IS « I9UN[OA YIIM 0§ YSIH 01 ABIIPOIN I93UOT IO UOSeIg Jreog [[EWS Surng puey
eskyd
Aouaby oo o.uo (ualx3 Jo ealy)
Aiorenbay sabejueapesiq sabejuenpy 1809 o_ fu w:%: o_:o_ Eﬂ aleas poylel
/(s)huiad jo Ayisusiul g heind ajelidoiddy

NOOTIO NI ATIV TIVAV SHNOINHOAL INTWIADVNVIA LNV Td DILVNOV A0 AAVININNS
1-6 219%L

v10.99

9-2



Chapter 9

IAVMP Manual

Aunwwos paxmi uf
o1y193ds saroads 10N «

wnjoo I9jem ul

AIp1qiny pasearour

SIUIWIPIS JIXO} IO
POYILIUD JO [RAOULDX
‘oye[ Suruadasp jo

S1JatRq [eUONIPPYe

HOD/ISCAO pue JoueqInISIp
1oRIUO)) wopoq Arerodwa], e  sjoor Surpnpour Juefd A/ L5-T$
SOx A1500 AT/ » JINUI JO [RACWY o J5eIoA® ‘dIqRLIRA Y31 Suo] A[renuaod J[eos-o5Ie] 33paIp orneIpAHq
o1j109ds soroads JON «
asn | K)ISIOAIP
SuONONNSqo Wonog e S3103ds 3sLAIOUT KA »
O(] MO] s9sneo AB03(J e syoedur (quoumyean)
HOOTSAO powLIO] SIUSWSEL] o UOTBIIID] UOSLIS Jo eare pue K)susp
JoRITION) A1Ip1gIn) paIsearour JOUIUNS SIZIWTUTU yuefd uo spuadap) uoneAnmD
SO /90UBQINISIP WONOH o JUOUINEDT) IOTUIAL o 9I0¥/0S/T$ 01 000TS YSIH - 9JRIOPOIN SIBIA £ 01 ¢ Jeos-981e /UOIIBAOIOY
o1j109ds soroads JON «
IoYIEIM U0 syudLNu jo Surpeo|
puadap suronerad « [BUIIIUL SIINPIY o
poyrwt] yidap Sunered() « pasodwoo
¢ Teades enrur YSi o 3q AW STRLIRIA o
MO[S o oueqIMISIp
syoeduur WONOQ [EWIUIA o
91RIQIUIDAUL PUL USL] » (1) 8-+) smdap 1500 podsuen
PaWIO] SIUAWSRI] o Surno 03 [eAourar M ATea ABJAD Sunsoareyq
oN [esodsip juelq « yueld ojerpowni] o 2102/009% 9JRIOPOJN-MO] UOSEIS JUO URY) SSI] Jeos-981e [BOTURYIIIA]
Aeoap syuefd
UIYM SISLIIOIP O(Je
o1j1oads sar0ads 10N
I91eM
Vo poreuLIopo 1o ‘Surmoyy
‘a1qerod ur 9sn oN «
10BIU00 JoejIns Ieau sjuefd
O 10, UOYM SATIOOJI JON o popaou (SOpIOIQIdY Sk PoId)
AJUO SWISAS yjudwdinba eroads oN e 1331 a1e $9A(])
ON PIsO[d ‘MO[[eyS » OIXO}-UON] » 1J-2108/0G T T$ STIUOW 0] SYIIM 9Me0s-981eT  9Ap UWIN[OD IdBA\
etskyd
Aouaby (ualx3 Jo ealy)
Aiojeinbay sabejueapesig sabejuenpy 1809 o_m‘__ﬁ_w%: o_mw_:mhﬂ Jleos pouylein
/(s)huiad jo Ayisusiul g heind ajelidoiddy

NOOTIO NI ATIV TIVAV SHNOINHOAL INTWIADVNVIA LNV Td DILVNOV A0 AAVININNS

1-6 219%L

9-3

v10.99



IAVMP Manual

Chapter 9

vao
1J0RIUOD
"OJUT 10
ON

9TC WIoq
Vo sPA

SUIYSAS
[einjeu ur
9sn 10J JON

ATuo
s[eueo oSeurelp
pue UoneSLII
u1 9sn 10

MATO SIK

JUON

HOD/1SdO
1108000
P4 oG ey
ss9[ SulqInsIp
10J syruad oN

HEFIN'G)
POA[OSSIp PaseaIodp
pue 9se3[91 JUSINNN]
Jrqrssod
JUSWIAOU ATS-JJO) »
Eliigil
10B1U0D U0 SaImbay »

onads wmieords |y e
SPIaM RUTWID
A19191dwos jou [[ip «

ysiy
renusjod uoneoIpRId «
suewny 1o
AJupIim £q uonepard
0y s1qeydoosng «
swafqord armdesoy
91J103ds 9115 JON »
umouyun
syoedwr [eo150[007 «
SO110Xd I9A0 s9109ds
JATIRU JOJ JOUIIOJII] o
[onuod
UN-3uty 0] YN »
paystqelss [[om
10U SONISUIP SUNRYO0IS o

9sN W] Ued

SUOIONNSQO WONOH

sjue[d juswiSerj AN o
SWISTUeSI0

oruaq syoeduwy «

o1y193ds saroads 10N «

K)Ip1qIny pasearour

pue 20uUBqIMISIP
wopnoq Arerodwra], «
UONBIUAWSEI] [BIUI0] »
MO[S ‘9AISUIIUL JOqET »

OTX0)-TON »
sare1 uonesrdde 3001
-100 im Aorjroads

s9109ds WO o
$10078/81001 S[[TY

‘SIPIOIQIIY JTWIISAS o

ony1oads wniedrds |y e
BOLIQUIY "N O} 9ATIEN »

P3I3A00 B3IR owhd\nh .
oULUNUIBW MO o

Wy I9AO
oIS jueld sassa1dng
1509 Sunerado Mo e

SI[OBIS(O TBIU PIS[) o
syutensuoo Yidap oN e
ony10ads s2103dg «
oiy10ads NS o

A1%/00+1$01 006%

JUSWSSIsSe AIIqeIns
9IS pUE SULIOUOUWL
snfd QoOT$ WUy

(Aysuap
Sunyoo3s uo spuadap)
319%/00T$ 01 0SS

1500
Sunerado Tewrurwr
000T$ dseyoInd

(Kysuap yued
uo spuadop 95eI9400)
Aep/00tT-00T1$

Y31H

RIIPOIN-MO]

YSTH-M0]

IBIIPOIA

YSTH-21RI9POIN

(uonezruojodax

10] sansedoxd jo £y
-I[Iqe[rese uo spuadap)
TBA [ <

Suof A[renuajog

Suo] A[renuaod

I9[[ot 3 Jo I YT,
wiIN-3uo0|

UONEBZIUO[OOL
Ioj sarnSedord
Jo Ayipiqeyreae
uo spuadacy)
Suo] A[renuaod

J[eos-adIe

9[eos 98Ie]

9[eos-a5Ie]

J[eOs-[[ellS

J[eOs-[[ellS

UOPLIN]

[eoTWaYD

[TA99M TIOJITIN

died ssein

Tednsororg

SuI[o1 paop

5paIp
parerado-19A1(]

[eOTURYDIA
Aouaby (ualx3 Jo ealy)
Aiorenbay sabejueapesiq sabejueapy 1809 _o_mu_twh%mm:_ FO_NM“MWD o[eog pouURn
/(shiwiod : : ojendoiddy

NOOTIO NI ATIV TIVAV SHNOINHOAL INTWIADVNVIA LNV Td DILVNOV A0 AAVININNS
1-6 219%L

v10.99

9-4



Chapter 9

IAVMP Manual

[AEIRENE)
$9109ds 1951R1-TON] *
SILIBA
Aniqndaosns sa10ads e
vao JUSUITOTTATD 1S00 MO o
Bl 311(¢4) UT JU)ISISIA] » parmbar
"oJur 10 I9em [d mor ur WM 10BIUOO UOYS o (S3103ds uo spuadap) (saroads uo spuadap)
ON 1918313 ysij uo AJIXO], e SUOTOIIISAI I8N ON e 1080164 01 0TTS  YSIY 01 SeISPOA SYIUOW O} SYOIM 9[eos-931e] sarerayod 1addop
Isn INEM
YO0ISIJT] ‘onsoWop
SuiAelds ‘Sunesun
10J SUOTIOLI]SII IS() e
uone1a3aa Appnw Io1eM
vao 10 I91eAM PIQIN] UT wolj uonedIssip 1se «
:J0BIUOD P2oNPAI SSAUIATIIVYJH o KJIOTXO) MO o
"OJuT 10 Ko®BOTJJo UIIN-)IOYS e poarmbar
ON IPIAIQIAY JOBIUOD) » WN 1OBIUOD UOYS o 19%/0001$ 01 009% IRIIPOIN SYIUOW 0] SYII J[e0s-931e ] yenbI(g
[SIJ 0} OTX0) 210U
SUOTR[NIIIO] I2YISH e UOTR[NULIOY
Jrqrssod JumE Jo AJOTX0) MO e
vao JUDWIAOW ANTS-JJO) » soyer uoryeorpdde (uonEeZIUO[093X
:J0RIU0D I9JBM ONSOWIOP  1O9MIOD UM AJo1jIoads 10§ sonsedoid jo £y
“OJur 10 Y001S9AT] ‘UONES LLIT sa109ds awog « -1[Iqe[reae uo spuadap) (19Y)s3 pue suTwE)
oN 10J SUOTIOM)SII IS() » IPIOIQIIY OTISAS o 319%/0001$ O 00LS St Tedk T< o[eos-931e ] P+T
Isn INEM
JTISOTOP pUE UONES LT
vao ‘aondwnswoo ysiy uonedissip 1Se] «
:J0BIUOD UO SUOTIOMNSII [9qE T o KJIOTXO) MO o
‘oJur 10q 10919 Arerodwag, o paxmboar
ON IPIAIQIAY JOBIUOD) » WN 1OBIUOD UOYS o 19%/00L$ 01 00SS$ IRIIPOIN SYIUOW 0] SYII J[e0s-931e ] [[eyqpopuy
1S00 MO o
Jumsy ‘SunuuImMs uo
vao SUOTIOLIISAI [9qR] ON e (UONEBZIUO[00X
1J0RIU0D JIX0}-UON] » 10j sa[n3edoxd jo £y
“OJur 10 Aquo syuefd JuoSIowy e $1001[S/S1001 S[[TY -1[iqe[reae uo spuadap)
ON IPIINQIIY JATIOI[IS-UON] » JPIOIQIIY OTWIISAS o AI0R/0STS ySI ek | < J[e0s-35Ie | desoydAn
[edTWdT
Aouaby (quaix3 1o ealy)
Aiojeinbay sabejueapesiqg sabejuenpy 1809 _mb:oo [ohuoy aleoss poueiN
/(shuied jo Ayisusiul jo uoheing ajeldoiddy

NOOTIO NI ATIV TIVAV SHNOINHOAL INTWIADVNVIA LNV Td DILVNOV A0 AAVININNS

1-6 219%L

9-5

v10.99



Chapter 9

IAVMP Manual

Economic impacts should also be considered.
Weeds can negatively affect tourism and commer-

cial activities associated with use of the waterbody.

In summary, before a decision is made to “do
nothing” to control nuisance plants, the potential
consequences of that decision on beneficial uses of
awaterbody must be carefully considered.

Refer ences and Resour ces on Aquatic Plant

Control Alternatives

 Noxious Weed Program Coordinator, Oregon
Department of Agriculture®

» Aquatic Plant Management in Lakes and
Reservoirs’

» Aquatic Plant Identification and Herbicide Use
Guide, Vol 11

» Aquatic Plant Management Program, FSEIS

 Restoration and Management of Lakes and
Reservoirs®

 Lake and Reservoir Restoration Guidance
Manual*

9-6
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This step of the Plan development involves deter-
mining how much control is needed for particular
plant problems. Are there plant zones around the
lake that should be left alone (no control)? Where
should alow level of control be applied to preserve
some intermediate level of plant growth? And
under what circumstances would a high level of
control be necessary, such as where aminimal
amount of nuisance plants can be tolerated?

What Are The Different Levels of
Control?

No Control

It is best to leave specia habitat areas containing
native aquatic plants untouched. In areas such as
sensitive salmonid-bearing waters described in the
Oregon Plan for Salmon and Watersheds and
shoreline wildlife conservancy areas that serve as
nesting and forage sites for waterfowl and other
animals, management actions may cause more
harm than good. Native plant beds that function as
fish spawning sites are best |eft alone or subjected
to minimal treatment. In some cases, the presence
of native plants may have aesthetic value to the
surrounding community. When noxious weeds are
present, however, some management action can be
taken that will benefit the aguatic system.

Low Level of Control

Low levels of control or partial removal of vegeta-
tion might be all that is needed to attain your man-
agement goals. For instance, in lakes where a
warm-water fishery isimportant, using mechanical
methods to develop fish lanes through vegetation
can be valuable. Low-intensity control efforts are
also important in shoreline treatments where emer-
gent vegetation is to be protected. Low-level con-
trol maximizes enjoyment of a waterbody while
minimizing plant removal. A benefit of low-level

control using mechanical meansis the low treat-
ment cost per acre because less plant material is
removed.

High Level of Control

The occurrence of certain aguatic plants may
require aggressive control. The presence of inva
sive non-native plants may justify aggressive mea
sures to remove plants, especialy where critical
salmonid habitat may be degraded.

For safety reasons it may be necessary to clear all
vegetation from swimming or wading areas. Other
areas requiring intensive removal may include
areas around docks or boat ramps. It is important
to note that the latter two examples describe small-
scale, localized treatments. Lake-wide control
efforts affecting 100 percent of aquatic plants are
seldom appropriate, except perhaps in lakes where
invasive, non-native plants are widespread and can
be selectively removed with appropriate whole-
lake methods.

How to Determine Levels of
Control in a Waterbody

To determine appropriate levels of plant control
in your waterbody, refer to the waterbody usage
map and the aquatic plant map. The following
tasks describe how to use these maps to produce
acontrol intensity map.

TIP: If the maps are the same size and scale,
they can be overlaid. A blank map of the
waterbody showing just the shoreline outline
can be placed over these to produce the
control intensity map.

Task 1. On the usage map, identify use areas of
the waterbody that are not impacted by existing
aquatic vegetation growth. Make a list of these use
areas under the heading NO CONTROL.

v.10/99
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Task 2. Next, locate areas around the waterbody
that are or have the potential to be designated con-
servancy zones, or are confirmed sites inhabited by
rare, endangered, threatened or state listed sensi-
tive plant or wildlife species, particularly salmon.
Add these areas to the NO CONTROL list.

Task 3. On the usage map, identify use areas of
the waterbody that require some control of existing
aquatic vegetation growth. Make a list of these use
areas under the heading LOW CONTROL.

Task 4. Referring to the aquatic plant map,
recheck that low control areas do not contain
endangered, rare, or sensitive plant populations.
If they do, remove from low control list.

Task 5. On the usage map, identify use areas that
require maximal removal of agquatic plant growth.
Make alist of these areas under the heading HIGH
CONTROL.

Task 6. Referring to the aquatic plant map, locate
areas with invasive, non-native plant populations
(like Eurasian watermilfoil or Brazilian elodea).
Include these areas on the list of HIGH
CONTROL.

Refer ences and Resour ces on Sensitive Plants
and Animals

» Oregon Plan for Salmon and Watersheds®

» National Heritage Program®

Example of a Control Intensity Map

The end product is a map clearly showing zones of al three control intensities. Construction of a
control intensity map will aid in choosing appropriate treatment options for each area of the lake
(Chapter 11).
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The Integrated Approach—
A Juggling Act

This step involves choosing a combination of con-
trol efforts that best meet the management goals
and financia resources of waterbody users, and
produces the least impact on the environment. The
procedure consists of evaluating each control
option listed in Chapter 9 using an integrated vege-
tation management approach. This approach exam-
ines the alternatives with regard to such factors as.

e The extent of problem plant(s) infestation

 Scale, intensity, and timing of treatment

« Effectiveness against target plant(s)

¢ Duration of control (short-term vs. long-term)

* Human health concerns

» Endangered or threatened species impacts

« Other environmental impacts and the
associated mitigation, if needed

* Program costs

¢ Permit requirements (Federal, State, local)

Reviewing control aternativesin light of these and
other site-specific factors provides a means of nar-
rowing down the options into an appropriate man-
agement package. No management program, how-
ever, is without impacts or consequences. No man-
agement program is inexpensive, 100% effective
and 100% environmentally friendly. Choosing a
management program requires a careful weighing
of all the factors. Thetrick in deciding a course of
action is to achieve a balance between expected
management goals and cost, that results in a net
environmental benefit.

CHOOSE INTEGRATED
TREATMENT SCENARIO (STEP 1)

A Procedure For Choosing An
Appropriate Treatment Scenario

Using the Control Intensity Map, match each con-
trol zone (no control, low control, high control)
with an appropriate control method. The following
considerations are important:

* Thetype and extent of plant growth and
timing of treatment.
In reviewing control options, it isimportant to
understand both the extent and the life cycle of
the problem plant species. What is the area of
problem growth? If the infested areais small
(say, 0.25 acre), then large-scale methods, like
mechanical harvesting, may not be appropriate.
The same logic applies for large-scale problems
treated with small-scale methods. What is the
plant’ s typical life cycle? Some plant species
with early-season growth are more susceptible to
treatment in the springtime. In other situations,
winter treatment may be most effective.

* Probable duration of control.
How long will the plant be controlled? Is
duration of control short-term (a month, a
growing season) or longer term (1 year, 2 years,
more)?

* Site-gpecific constraints that might affect use
of control method.
Does the site have alot of submerged logs,
bottom debris, or water intake pipes that would
hamper bottom treatments like rotovation or
bottom barrier application? Are there many
surface obstacles such as docks or buoyed areas
that could interfere with surface operations of
mechanical cutting or harvesting?

v.10/99
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» Capital costs and oper ation/maintenance
costs.

If specialized equipment is to be purchased for
the control project, determine the cost of buying,
operating and maintaining it, including staff
wages and replacement costs.

Human safety and health concerns.

Will the control option restrict use of the water
body after treatment by banning water contact or
ingestion (swimming, fishing, drinking or irriga-
tion use)? Does the operation of large machinery
or equipment occur at a peak time of recreational
use? Does this control option represent a severe
safety hazard or interfere significantly with
normal use?

Fisheries, waterfow! or wildlife statusand
general ecology of water body.

Does the aquatic system have important fish
spawning sites? If so, control activities that
disturb the bottom would be prohibited during
certain critical life cycle periods. Furthermore,
the presence of endangered, rare, or sensitive
plants or animals, especially salmon species, that
may utilize aguatic plant beds could prevent or
limit the use of certain control methods. The life
cycles of the desirable plant and animal species
have to be considered and the timing of control
activities adjusted to minimize impact.

Balancing enhancement of beneficial human
uses with environmental protection.

What are the projected short-term and long-term
impacts on the local environment? Isthere arisk
that control for the sake of maximizing human
use could seriously jeopardize an important
segment of the native aquatic plant or animal
community?

Possible mitigation techniques and costs,
including replacement of untargeted plants
that are removed.

Some aguatic plant control techniques pose
higher risks of removing non-target organisms,
particularly emergent vegetation along the shore
line. Estimates should be made of the types and

areas of plant species that may be affected by the
control techniques. Lost areas can be mitigated
by replanting with nursery stock plants or plants
harvested from local areas (check on local
harvesting restrictions). Volunteers can often

help with revegetation efforts.

* Local, county, state or Federal permit
requirements.
Find out what permits are necessary, whether a
feeisrequired, and the expected time it takes to
process the permit application(s). The length of
time involved in processing different permit
gpplications can vary enormoudy (See Table 11-1).
While most permits for aquatic plant control
work in freshwater are free, some have an
assessed fee.

* Obtain permission of owners.
Many small lakebeds are privately owned.
Larger ones may have public ownership due to
their “navagability.,” The Division of State Lands
is the management agency responsible for
publicly owned waterways.

Example Of Recommended
Treatment Scenario

The following is an example of arecommended
treatment scenario produced for Lake Serene:

LAKE SERENE RECOMMENDED
TREATMENT SCENARIO

* Whole-lake diver surveillance for milfoil
locations (Spring).
* In-lake treatment

—First-year milfoil treatment: Systemic herbicide
application in boat launch embayment with
bottom barrier application in swimming areas
(Spring).

—Second-year milfoil treatment: Diver hand
removal/bottom barrier application on residual
populations (Spring).

—Water lily treatment: Systemic herbicide/bottom
barrier (Spring).

* Watershed controls.

11-2
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You have come a long way in gather-

ing critical information and evaluating

plant control options with regard to
the specifics of your waterbody and user needs.
Now is a good time to update the community on

the status of the emerging plan. The information
can be presented to the community for discus-
sion and approval through the public process.
After obtaining group consensus on a treatment
scenario, the steering committee can finalize the
long-term action program.

Table 11-1. Who Permits What?

Permits/ Documents Required Aquatic Weed Control Acitvitiesin Oregon

Control Mimimum
. - . Process
Permit / Document Agency Description Activities Time
Remove and Fill Division of Permit required if more than 50 cu. yds of sedi- dredging, 45 Days
State Lands ment are disturbed. rotovating
Natural Heritage Program | The Nature Natural Heritage Program is a State repository of search should | 3-7 Days
Letter confirming search | Conservancy data on endangered, threatened, & sensitive plant be conducted
of datafor critical plant species, native wetland plant communities, aquatic | for any control
or animal species & non-vegetation wetland systems. activity.
Fish Planting Permits Dept. of Fish& | A permit isrequired for stocking of triploid (ster- grass carp 60 Days
Wildlife ile) grass carp in Oregon waters for control of stocking
aguatic vegetation. Currently only approved for
irrigation districts.
Local Permits Locd Permits may be required on the locdl level for vari- variable variable
jurisdictions ous activities, such as shoreline management or
Growth Management Act/Sensitive Area ordinance.
NPDESPermit 402 / 401 | Oregon Dept. Permit/certification may be required for return dredge material | Call
of Env. Quality | water from hydraulic dredging disposa site. disposal ODEQ
Section 10 Permit Army Corpsof | Dredging in navigable watersin the US. dredging Cal COE
Engineers
Section 404 Permit Army Corpsof | Disposal of dredged or fill material in waters of dredging, boat | Call COE
Engineers us. ramps, shore-
line armoring
APHIS Form 526 Oregon Dept. Application and permit to move live plant pestsor | importing mil- | Call ODA
of Agriculture | noxious weeds. foil weevils
v.10/99 11-3
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M

g7 DEVELOP AN ACTION PROGRAM

(STEP J)

Putting All The Pieces Together

The final task is to take all the information and for-
mulate a long-term action program (plan) for
aguatic plant management. This Plan provides the
community with guidance and direction for aquatic
plant management in their particular waterbody.
The decision to proceed with aguatic plant control
in awaterbody is just the beginning. Follow-
through is critical. Aquatic plant control is an
ongoing concern that requires long-term commit-
ment. Thisis particularly true of water bodies with
exotic plant infestations or with nuisance plant
growth that has developed over many years. In
these situations, achieving management goals
could take many years. The Plan should be flexible
and evolving. It should provide for regular check-
ing of how well the actions are working and allow
for modification as conditions change.

Components Of The Action Plan

While the integrated treatment scenario forms the
heart of the Plan, there are other activities that are
also essential components of the management pro-
gram. These include program budgeting, evaluat-
ing program effectiveness, organizing public out-
reach and exotic weed prevention programs, devel-
oping funding strategies, and identifying short-
term and long-term actions. These components are
all linked together by the critical element of time.
Appropriate start-up time and duration of each of
these activities can vary
widely. For these reasons, it
isimportant to divide the
action plan into short-term
and long-term program ele-
ments.

1.Review and recheck the recommended

integrated treatment scenario. The following

factors need to be determined:

* Costs

* Permit requirements

* Human safety/health

* Environmental impacts, particularly if critica
salmon habitat exists within the project site

* Mitigation, if needed

* Acceptability to waterbody property owners,
users and other interested parties

2.Compute costs and a budget to implement the
overall program.
In particular, identify:
* Planning costs
* Contracted treatment costs
» Capital costs (for equipment or materials)
* Operation and maintenance costs
* Equipment replacement costs
* Program monitoring/evaluation costs
* Mitigation costs
* Permit costs

3.Determine monitoring and evaluation

strategiesto evaluate the program’s success.

In particular, you will need to:

a.Determine methods to track short- and long-
term nuisance plant growth trends.

b.Evaluate the effectiveness of your annual
program with respect to meeting management
goals.

4.Plan a public outreach program.
Educational information about the aquatic plant
management program can be disseminated
through:
* Public meetings
* Newsdletters and media coverage
* Posted signs around the waterbody
* Special events highlighting management

v.10/99
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activities on the waterbody such as workshops
or lakefairs.

5.Plan an exotic weed prevention program.

The old adage “an ounce of prevention saves a
pound of cure” really holds true when it
comes to exotic weed invaders. The Plan
should contain an exotic (non-native) weed
prevention component to limit introduction
of non-native weeds to the waterbody and to
provide a means of quick response if exotic
weeds are sighted. Exotic weed invaders
such as Eurasian watermilfoil, Brazilian
elodea and hydrilla spread primarily by frag
mentation (breaking off of stem pieces) and
transport on boating equipment. Efforts to
halt the spread through educational means,
by a citizen watch for these invaders in the
water body, and by visual inspection of boats
entering and leaving the waterbody are
recommended.

6.Develop funding strategies.
a.ldentify community groups with an interest in
the waterbody.
b.ldentify the level and duration of needed
funding.
c.Assess dl funding options, including:
* Voluntary donations for aguatic plant control
* Formation of alake or property owner
association with the ability to collect
revenue
* Establishment of aweed control or water
improvement district or other taxing
district
* Grants or loans from public agencies or
other outside sources:
- Oregon Watershed Enhancement Board
- Oregon Department of Agriculture Weed
Program
- Oregon Department of Environmental
Quality 319 grant program
d.ldentify an action plan based on optimal short
and long-term funding sources to accomplish
the plan. Incorporate into points 7 and 8.

7.Construct a short-term action plan.

Some elements of the Plan may be initiated
immediately. Control methods like handpulling
are usually small scale and have no permit
requirements, so they can be implemented as
soon as plants begin to show growth in early
spring. Mechanical harvesting is usually
performed later in the season when plant growth
isat its peak so it isimportant to contact a har-
vester the winter before to schedule a treatment.

Volunteer efforts can be used for some activities.
Many home or property owner watershed con-
trols can be implemented right away. Public out
reach programs on scheduled management activ-
ities can be started immediately with little or no
cost.

8.Construct a long-term action plan.
Other elements of the Plan may require more
time for completion, to procure funding, or to
obtain permits. Certain techniques require repeat
treatments over several years for optimal effec-
tiveness (e.g., diver dredging, rotovation). The
timeframe for processing permits may be extend-
ed if multiple permits are required or several
agencies are involved in the review process. It
may take time to advertise for speciaized con-

tract services such as diver dredging.
L I |
The planning process results in a writ-

ten Plan that summarizes all the infor-

mation that you have gathered. The
written document provides the basis for annual
review of short-term and long-term elements of
the Plan. It is recommended that a three ring
binder with tabs for each planning step be used
to organize your planning document. In this way,
any new information, monitoring results and nec-
essary changes in the program can be easily
documented for future use. Your plan should
have the following written components:

O Problem statement

OManagement goals

OA list of waterbody and watershed charac-
teristics from previous studies or current
sampling work

12-2
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O A map showing beneficial and recreational
use areas of the waterbody

OA map showing types and locations of
aguatic plants

OA written description of aquatic plants

OA discussion of aquatic plant controls, exam-
ining pros and cons of use in the waterbody
(results can be presented in a matrix format)

OA control intensity map showing proposed
control areas in the waterbody

O Description of public involvement program,
including specific examples

OA list of action strategies, both short and
long-term, and time frames

OA description of the monitoring and evalua-
tion process to be used

OA description of the long-term action plan,
periodically modified to changing conditions
as indicated by the monitoring/eval uation
program

O A budget outlining how any potential funding
will be used

A written plan containing these elements will serve
you well in overall management of aguatic plants,
as well as in meeting regquirements of certain pub-
lic funding sources. This dynamic plan is your
guide to adaptive management, fine-tuned over the
years as conditions in or affecting your waterbody
change with time.

The Road Well Traveled

Congratul ations on completing your Plan!
Throughout the planning process, you have learned
about the workings of the waterbody and its water-
shed, as well as aguatic plant management in
Oregon and its applicability to your waterbody.
You have learned how to organize and work
together, and most of all, how to compromise.
Now you can begin the process of initiating the
aquatic plant management program uniquely
created for your waterbody.

v.10/99
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| HAVE A PLAN -

The period between development of an integrated
aguatic plant management plan and implementa-
tion of the plan is atime for excitement, paper-
work and patience! It involves scheduling, public
outreach, securing permits and funding, and
arranging for volunteer and contracted services.
The duration of this period largely depends on the
scale, intensity and complexity of the plant control
program. Once these necessary items have been
taken care of, you are indeed off and running!

Permits And Other Requirements

After the Plan has been approved and adopted,
steps can be taken to secure required permits for
control measures. The role of the permit processin
the protection and management of our State’s
freshwater resources is a necessary and important
one (See Box). The permits, fees, and notification
procedures depend on the control methods to be
used and the size, type or other special features of
the waterbody. (See Chapter 11 for summary infor-
mation on permits necessary for certain control
activities conducted in Oregon.) Often, severd
jurisdictions may be involved in the permitting
process for a project. As aresult, you may need to
make a few phone calls to secure information and
application forms.

WHAT'S NEXT?

Why Are Permits Needed?

Anyone planning aquatic plant management
activities in their waterbody should be aware
of the various State and local regulations pro-
tecting freshwater resources and aquatic life.
There is no single regulation governing
aguatic resources in our State, nor a single
agency wholly responsible for overseeing
freshwater activities. However, there are a
number of laws regarding water quality, fish-
eries, wildlife, and habitat, and many different
agencies responsible for administering these
laws. In most cases, authorities overlap on
both the local and State levels, and some-
times the Federal level, especially if critical
salmon habitat areas or navigable waters are
affected. You should check with local and
county public works or planning departments
on what permits are required for a particular
control activity in your lake or stream.
Personnel with Oregon Departments of
Environmental Quality, Agriculture, and Fish
and Wildlife can assist you with information
on permits required by State agencies.

Funding

Finding the right mechanisms for collecting funds
isimportant. If mgjor costs of the program are
being funded by private contributions, outline a
schedule for collecting committed donations. Local
funds may be provided by financing through spe-
cial community club or lake association assess-
ments. It is best to start such an assessment process
well in advance of the need for initial outlay of
funds. Forming a water improvement district isa
way to procure funds through special tax assess-
ments. Timely completion of grant applicationsis
critical if funding has to be secured through com-
petitive, cost-sharing grant programs such as those
administered by OWEB (Oregon Watershed
Enhancement Board) or DEQ' s 319 program.

v.10/99
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Implementation Needs
Management

Once the plan is approved by the planning commit-
tee and larger community, start lining up volun-
teers for parts of the program where citizen labor
can be used. It may be beneficial for your associa-
tion or club to expand the functions of the steering
committee or establish a specia aquatic plant man-
agement committee to oversee the long-term man-
agement program. Whether the project is large and
complex or small and simple, each facet of the
program will need to be managed.

Monitoring Program Effectiveness

A carefully designed aquatic plant management
program can be successful and satisfying. But it
also requires long-term commitment and flexibili-
ty. Depending on the severity of problemsin the
waterbody, it can take many years to achieve spe-
cific management goals. Furthermore, conditions
in the waterbody or community needs may change
over time. As aresult, an aguatic plant manage-
ment program must include a monitoring element
to regularly evaluate treatment effectiveness and
recommend program adjustments as needed. The
effectiveness of the overall program should be
assessed on an annual basis at a minimum.
Progress in meeting management goals can be
quantitatively tracked by directly sampling/measur-
ing problem plant populations at strategic times
during the year. Your local watershed council can
provide assistance in planning a monitoring project
for your waterbody.

On amore informa note, it may also be helpful to
conduct periodic surveys of the community to gain
their impressions of effectiveness of the program.
During the implementation phase, it's important to
be patient, be realistic in your expectations, and
keep the lines of communication open!

Keeping Everyone Informed

It is critical to keep the community informed about
the progress of the control project. In particular,
give advance notice of any inconveniences that
might be experienced by users of the waterbody as
a conseguence of in-lake activities. The communi-
ty will want to know about the findings of post-
treatment monitoring and evaluation of the control
effectiveness. In going through the planning
process described in this manual, you have aready
started the educational ball rolling. Through public
meetings, newsletters, barbecues, and local media
coverage, you' ve gotten word out that a problem
existsin your waterbody but there’s away to
tackle it. Continue to use informational avenues
that have worked for you to update the community
on important aspects or results of the control
program.

In following the planning steps in this Manual,
you have created a unique document—your
PLAN! The Plan describes the best path to inte -
grated aquatic plant management in your water -
body. Good luck in your aquatic plant manage -
ment effortg!
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v.10/99



APPENDIX A

Glossary of Terms



Blank IAVMP Manual




IAVMP Manual

Appendix A

GLOSSARY OF TERMS

Algae — Small aguatic plants containing chloro-
phyll and without roots that occur as single cells or
multi-celled colonies. Algae form the base of the
food chain in aguatic environments.

Algal bloom — Heavy growth of algae in and on a
body of water as aresult of high nutrient concen-
trations.

Alkalinity — The acid combining capacity of a
(carbonate) solution, also describes its buffering
capacity.

Aquatic plant survey — A systematic mapping of
types and location of aquatic plants in a waterbody,
usually conducted by means of a boat. Survey
information is presented on an aquatic plant map.

BM Ps (Best M anagement Practices) — Practices
or methods used to prevent or reduce amounts of
nutrients, sediments, chemicals or other pollutants
from entering water bodies from human activities.
BMPs have been developed for agricultural, silva
cultural, construction, and urban

activities.

Bathymetric map — A map showing depth con-
toursin awaterbody. Bottom contours are usually
presented as lines of equal depth, in meters or feet.

Benthal — Bottom area of the lake (Gr. benthos
depth).

Biocontrol — Management using biological
organisms, such as fish, insects or micro-organisms
like fungus.

Biomass — The total organic matter present (Gr.
bioslife).

Bottom barriers — Synthetic or natural fiber
sheets of material used to cover and kill plants
growing on the bottom of a waterbody; also called
sediment covers.

Chlorophyll — The green pigments of plants (Gr.
chloros green, phyllon leaf).

Consumers — Organisms that nourish themselves
on particulate organic matter (Lat. consumere to
take wholly).

Contact herbicide -— An herbicide that causes
localized injury or death to plant tissues with
which it contacts. Contact herbicides do not kill
the entire plant. Aquathol® and diquat are contact
type herbicides.

Control intensity map -— A map of awaterbody
showing areas requiring no, low or high levels of
aguatic plant control. See Chapter 10.

Decomposer s — Organisms, mostly bacteria or
fungi, that break down complex organic material
into its inorganic constituents.

Detritus — Settleable material suspended in the
water: organic detritus, from the decomposition of
the broken down remains of organisms; inorganic
detritus, settleable mineral materials.

2,4-d (2-4-dichlorophenoxy acetic acid) —The
active chemical ingredient of the aguatic systemic
herbicides Aqua-Kleen® and Weedar 64°.

Diquat — The active chemical ingredient of the
aguatic contact herbicide Ortho Diquat®.

Dissolved oxygen — A measure of the amount of
oxygen gas dissolved in water and available for
use by microorganisms and fish.

Drainage basin — The area drained by, or con-
tributing to, a stream, lake, or other waterbody (see
watershed).

Drawdown — Decreasing the level of standing
water in a waterbody to expose bottom sediments
and rooted plants. Water level drawdown can be
accomplished by physically releasing a volume of
water through a controlled outlet structure or by
preventing recharge of a system from a primary
external source.

Dredging — Physical methods of digging into the
bottom of a waterbody to remove sediment, plants

v.10/99
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or other material. Dredging can be performed
using mechanical or hydraulic equipment.

Ecology — Scientific study of relationships
between organisms and their surroundings (envi-
ronment).

Ecosystems — Any complex of living organisms
together with all the other biotic and abiotic (non-
living) factors which affect them.

Emergent plants — Aquatic plants that are rooted
or anchored in the sediment around shorelines, but
have stems and leaves extending well above the
water surface. Cattails and bulrushes are examples
of emergent plants.

Endothall — The active chemical ingredient of
the aquatic contact herbicide Aquathol®.

Epilimnion — The uppermost, warm, well-mixed
layer of alake (Gr. epi on, limne lake).

Eradication — Complete removal of a specific
organism from a specified location, usualy refers
to anoxious, invasive species. Under most circum-
stances, eradication of a population from a siteis
very difficult to achieve.

Euphotic zone — That part of a waterbody where
light penetration is sufficient to maintain photosyn-
thesis.

Eutrophic — Waters with an ample supply of
nutrients and hence a rich organic production (Gr.
eu well, trophein to nourish).

Exotic — Refers to species of plants or animals
that are not native to a particular region into which
they have moved or invaded. Eurasian watermil-
foil, Brazilian €lodea, and hydrilla are exotic plant
invadersin Oregon.

Floating-leafed plant — Plants with oval or circu-
lar leaves floating on the water surface, but are
rooted or attached to sediments by long, flexible
stems. Waterlilies are examples of rooted floating-
leafed plants.

Fluridone — The active chemical ingredient of
the systemic aquatic herbicide SONAR®.

Flushing rate — Term describing rate of water
volume replacement of awaterbody, usually
expressed as basin volume per unit time needed to
replace the waterbody volume with inflowing
water. The inverse of the flushing rate is the
(hydraulic) detention time. A lake with aflushing
rate of 1 lake volume per year has a detention time
of 1 year.

Free-floating plants — Plants that float on or
under the water surface, unattached by roots to the
bottom. Some have small root systems that simply
hang beneath the plant. Water hyacinth and tiny
duckweed are examples of free-floating plants.

Glyphosate — The active chemical ingredient of
the systemic herbicide RODEQO®.

Grass carp — Also known as white amur, grass
carp (Ctenopharyngodon idella) is alarge, vegeta-
tion-eating member of the minnow family
(Cyprinidae). Originally from Russia and China,
these plant grazers are sometimes used as biologi-
cal agentsto control growth of certain aquatic
plants. Oregon permits grass carp in irrigation
canals and in lakes and reservoirs less than 10
acresin size.

Herbicide — A chemical used to suppress the
growth of or kill plants.

Habitat — The physical place where an organism
lives.

Hydraulic detention time — The period of deten-
tion of water in abasin. The inverse of detention
timeis flushing rate. A lake with a detention time
of one year has a flushing rate of 1 lake volume
per year.

Hypolimnion — The cold, deepest layer of alake
that is removed from surface influences (Gr. hypo
under, limne lake).

Integrated aquatic plant management —
Management using the best combination of plant
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control methods that optimizes target weed species
control, maximizes beneficial uses, minimizes
environmental impacts and optimizes overall costs.

Limiting nutrient — Essential nutrient needed for
growth of plant organism which is the most scarce
in the environment. Oftentimes, in freshwater sys-
tems, either phosphorus or nitrogen may be the
limiting nutrient for plant growth.

Limnology — The study of inland waters (Gr.
limne lake).

Littoral — The region of a body of water extend-
ing from shoreline outward to the greatest depth
occupied by rooted aquatic plants.

M acr o-algae — Large, easily seen (macroscopic)
algae. The macro-algae Nitella sp. sometimes
forms dense plant beds and can be a conspicuous
member of the aquatic plant community.

Macrophyte — Large, rooted or floating aquatic
plants that may bear flowers and seeds. Some
plants, like duckweed and coontail, are free-float-
ing and are not attached to the bottom.
Occasionally, filamentous algae like Nitella sp. can
form large, extensive populations and be an
important member of the aguatic macrophyte
community.

Mitigation — Actions taken to replace or restore
animals or plants that may have been damaged or
removed by certain prior activities.

M orphology — Study of shape, configuration or
form (Gr. morphe form, logos discourse).

Niche — The position or role of an organism with-
in its community and ecosystem.

Nitrogen — A chemical constituent (nutrient)
essential for life. Nitrogen is a primary nutrient
necessary for plant growth.

Non point (pollutant) source — A diffuse source
of water pollution that does not discharge through
apipe or other readily identifiable structure. Non
point pollution typically originates from activities
on land and the water. Examples of non point

sources are agricultural, forest, and construction
sites, marinas, urban streets and properties.

Non-tar get species — A species not intentionally
targeted for control by a pesticide or herbicide.

Noxious weed — Non-native plant species that,
because of aggressive growth habits, can threaten
native plant communities, wetlands or agricultural
lands. The Oregon State Department of
Agriculture, Noxious Weed Control Program has
the authority to designate certain plants as “nox-
ious’ in the state. Eurasian watermilfoil
(Myriophyllum spicatum) is a designated noxious
weed in Oregon.

Nutrient — Any chemical element, ion, or com-
pound required by an organism for the continua-
tion of growth, reproduction, and other life
Pprocesses.

Oligotrophic — Waters that are nutrient poor and
have little organic production (Gr. oligos small,
trophein to nourish).

Oregon Plan for Salmon and Water sheds —
Oregon initiative that focuses on increasing salmon
and steelhead populations, restoring habitat, and
improving water quality through cooperative
efforts of local communities, watershed councils,
and agencies and other groups with management
interest in salmonid fisheries.

Oxidation — A chemical process that can occur in
the uptake of oxygen.

pH — The negative logarithm of the hydrogen ion
activity.

Phosphorus — A chemical constituent (nutrient)
essentia for life. Phosphorus is a primary nutrient
necessary for plant growth.

Photosynthesis — Production of organic matter
(carbohydrate) from inorganic carbon and water in
the presence of light (Gr. phos, photos light, syn-
thesis placing together).

Phytoplankton — Free floating microscopic
plants (algae) (Gr. phyton plant).
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Point (pollutant) source — A source of pollutants
or contaminants that discharges through a pipe or
culvert. Point sources, such as an industrial or
sewage outfall, are usually readily identified.

Pollutant — A contaminant, a substance that is not
naturally present in water or occurs in unnatural
amounts that can degrade the physical, chemical,
or biological properties of the water. Pollutants can
be chemicals, disease-producing organisms, silt,
toxic metals, oxygen-demanding materials, to
name afew.

Primary production — The rate of formation of
organic matter or sugarsin plant cells from light,
water and carbon dioxide (Lat. primus first, pro-

ducere to bring forward). Algae are primary pro-

ducers.

Problem statement — A written description of
important uses of awaterbody that are being
affected by the presence of problem aguatic plants.
See Chapter 3.

Producers — Organisms that are able to build up
their body substance from inorganic materials (Lat.
producere to bring forward).

Public Awar eness/Outr each — Programs
designed to share technical information and data
on a particular topic, usually associated with activ-
ities (such as management) on or around a water-
body.

Residence time — The average length of time that
water or a chemical constituent remainsin alake.

Rotovation — A mechanical control method of
tilling lake or river sediments to physically dis-
lodge rooted plants. Also known as bottom tillage
or derooting.

Secchi disc — Typically a 20-cm (8-inch) diame-
ter disc painted white and black in aternating
quadrants. It is used to measure light transparency
in lakes.

Sediment — Solid material deposited in the bot-
tom of abasin.

Sensitive areas — Critical areas in the landscape,
such as wetlands, aguifer recharge areas, and fish
and wildlife habitat conservation areas.

Standing crop — The biomass present in a body
of water at a particular time.

Steering committee — A small group of people
organized to represent the larger community of
individuals, businesses, agencies and organizations
who have an interest in management of a particular
waterbody. The steering committee is responsible
for following the planning steps outlined in this
manual.

Stratification — See thermal stratification.

Submersed plant — An aquatic plant that grows
with all or most of its stems and leaves below the
water surface. Submersed plants usually grow root-
ed in the bottom and have thin, flexible stems sup-
ported by the water. Common submersed plants are
milfoils and pondweeds.

Susceptibility — The sensitivity or level of injury
demonstrated by a plant to effects of an herbicide.

Systemic herbicide — An herbicide in which the
active chemicals are absorbed and translocated
within the entire plant system, including roots.
Depending on the active ingredient, systemic her-
bicides affect certain biochemical reactionsin the
plant that can cause plant death. SONAR® and
RODEO® and Aqua-Kleen® (2,4-d) are systemic
herbicides.

Thermal stratification — Horizontal layering of
water in alake caused by temperature-related dif-
ferencesin density. A thermally stratified lakeis
generally divided into the epilimnion (uppermost,
warm, mixed layer), metalimnion (middle layer of
rapid change in temperature and density) and
hypolimnion (lowest, cool, least mixed layer).

Thermocline — (Gr. therme heat, klinein to
slope.) Zone (horizontal layer) in waterbody in
which there is arapid rate of temperature decrease
with depth. Also called metalimnion, it lies below
the epilimnion.

A4
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Topographic map — A map showing elevation of
the landscape in contours of equal height (eleva-
tion) above sea level. This can be used to identify
boundaries of awatershed.

Transect lines — Straight lines extending across
an area to be surveyed.

Tributaries — Rivers, streams or other channels
that flow into a waterbody.

Triclopyr — The active ingredient of a systemic
herbicide being evaluated in Washington for aguat-
ic plant control.

Triploid — A genetic term referring to non-repro-
ducing (sterile) forms of grass carp induced by
mani pulating reproductive genes. Reproducing
grass carp have two pairs of chromosomes and are
termed diploid. Triploid fish have three sets of
chromosomes.

Trophic state — Term used to describe the pro-
ductivity of the lake ecosystem and classify it as
oligotrophic (low productivity, “good” water quali-
ty), mesotrophic (moderate productivity), or

eutrophic (high productivity; “poor” water quality).

Vascular plant— A vascular plant possesses spe-
cialized cells that conduct fluids and nutrients
throughout the plant. The xylem conducts water
and the phloem transports food.

Water body usage map — A map of awaterbody
showing important human use areas or zones (such
as swimming, boating, fishing) and habitat areas
for fish, wildlife and waterfowl. See Chapter 7.

Watershed — The entire surface landscape that
contributes water to alake or river. See drainage
basin.

Water shed council — This council of individuals
isalocally organized, voluntary, non-regulatory
group established to assess conditions of their local
watershed and build a work plan to implement
enhancement and protection activities within their
watershed.

Water shed management — The management of
the natural resources of a drainage basin for the
production and protection of water supplies and
water-based resources.

Water shed snapshot — A simple drawing of a
waterbody and its watershed showing important
identifying features such as watershed boundary
lines, inlet and outlet streams, wetlands, landuse
zones and other site-specific characteristics. Thisis
asimple way of condensing background data and
information on a project area and displaying slect-
ed features in a picture.

Wetland — A generalized term for a broad group
of wet habitats. Wetlands are areas of vegetation
that are transitional between land and water bodies
and range from being permanently wet to intermit-
tently water covered.

The regulatory definition of a wetland used by
EPA, COE, and ODSL isasfollows:

“ Those areas that are inundated or saturated
by surface or ground water at a frequency and
duration sufficient to support, and that under
normal circumstances do support, a preva -
lence of vegetation typically adapted for lifein
saturated soil conditions. Wetlands generally
include swamps, marshes, bogs, and similar
areas.”

Zooplankton — Microscopic animal plankton in
water. Daphnia sp. or water fleas are freshwater
zooplankton.
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Eurasian watermilfoil
(Myriophyllum spicatum L.)

Key features:

» 12 to 16 leaflets on each leaf *No emergent leaves
* Leaves near surface may be *Milfoil leaflets ook like “feathers’
reddish or brown

» Emergent flower stalks sometimes during the summer
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