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Preface

On April 29. 1992, Goverrior Thompson signed the
budget adjustment bill (Act 269) into law. Section
9142 requires the Wisconsin Department of Natural Re-

.sources, in consultation with the Aquatic Nuisance Control

Council, to prepare a report to the Legislature on zebra
mussels by June 30, 1994. The Governor directed WDNR
and the Council to examine additional staffing needs for ze-
bra mussel activities and to develop recommendations on
an appropriate funding level and potential non-general pur-
pose revenue funding sources for consideration in the ‘

- 1995-97 budget bill.

Specifically the report was to ideﬁtify the follo‘ﬁn‘ng key is- -

"~ sues related to zebra mussels:

©The current and potential economic and
environmental impacts;

©The potential control strategies;
@The geographical areas. public facilities or éctivities
which need technical or financial assistance to reduce

the environmental, public health or safety risk caused -
by this species; and '

SThe adequacy of existing state resources and staffing
to address the problems posed by zebra mussels.

This report was compiled to meet those requirements.

iii
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 EXECUTIVE SUMMARY

_ Zebra mussels are small, fresh water, fingernail-sized
' mussels native to the Caspian Sea region of Asia.
They were first discovered in North America in Lake St. -
Clair near Detroit in 1988. Tolerant of a wide range of en-
vironmental conditions, zebra mussels have now spread to
portions of all the Great Lakes and the Mississippi River -
drainage system. In Wisconsin, zebra mussels are found
in the nearshore areas of Lake Michigan from Racine to :
‘Washington Island, Green Bay, Superior Harbor, the Mis- -
sissippi River, and a few other inland waters (see page 2).

Zebra mussels concern surface water users because they .

Zebra mussels hq Ve | clog the water intake pipes of power plants and water treat-
already had a major ment facilities. They can also taint and contaminate pota- .

- financial impact on | ble water supplies and inhibit commercial navigation and
- Surface water users recreational boating by encrusting the hulls of boats and
in Wisconsin, | . ships. .

- Of particular concern are the-effects zebra mussels will
likely have on the environment. Aquatic communities will
be transformed when zebra mussels invade. Although sci-
entists cannot accurately predict the environmental im-
pacts, the effects on biodiversity and community structure
will, in many cases, alter the ecosystem in undesirable - o

‘ways. Lake St. Clair, for example, has seen a decline in its
walleye population. and the primary plankton productivity

- in'Lake Erie has been reduced significantly, thereby reduc-
ing the amount of food available lower in the food chain.

Zebra mussels also have the potential to cause species ex-
tinction: in particular they threaten native mussels. ‘

Zebra mussels have already had a major financial impact
on surface water users in Wisconsin, but facilities have
| learned to live with the problems by developing appropri-
| ate control strategies. Chemical control has been the most
. common treatment method used by water utilities and
power plants. No effective toxicant, like the chemical TFM
used against sea lampreys, has been developed to sclec-
tively control zebra mussels in the environment. Although
certain species of fish and diving ducks prey on zebra mus-
sels. they have not demonstrated their effectiveness in help-
ing to control this invader. '

The goals of Wisconsin's zebra mussel program are: .

) protect our native flora and fana;

&1, slow, énd if possible, prevent the spread of zebra -
mussels; s .

%1, provide technical assistance to surface water users
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for dévelop}ng long-term, cost-effectiy
environmentally safe solutions;

S and to inform and educate recreation;
that it is important to maintain clean .
our waters against unwelcome invade;
musse].

The funding recom
vide the resources necess.
education efforts, additio
creased technical ass

projections of the resources needed to adec
the problems zebra mussels pose.

Efforts by the Wisconsin Department of N:
Sources and the University of Wisconsin Se:

tute have focused on monitoring, technical ;

water treatment facilities and information a:

- activities. Existing resources do not adequs:
the problem. WDNR and UW Sea Grant Ins
cated roughly 1.5 full-time employees (FTEs
830,000 annually for zebra musse] activitie:
three years. To effectively deal with the curr
Wisconsin, it will require a minimum of 4.0
$580,000 in annua] funding. .

il
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T v

What Is A Zebrii
Mussel?

Why Are Zebra
Mus_sels A Problem?

Zebra Musse!
(Enlarged)

'BACKGROUND AND
INTRODUCTION

Zcbra mussels, Dreissena polymorpha, are small,
freshwater. bivalve mussels native to the Caspian Sea

- region of Asfa. They have alternating dark and light

stripes on their shells that range in color from brown to

. black and white to yellow. Adults vary in length from .03

to 2 inches with the average mussel usually about one half
inch {13 mm). The zebra mussel has up to 200 “byssal
threads,” or elastic fibers that are formed one-by-one, at
the base for attachment to a structure. The zebra musse}
can attach to almost any hard surface such as rocks,
wood, boats, docks, pipes, other aquatic species with hard
shells or exoskeletons, or semi-hard surfaces like plants.

Zebra mussels pose a major problem pfimarﬂy for raw

- water users and dam operators. The mussels can obstruct

intake and distribution pipes, screens, and condensers at
municipal water treatment and power plant facilities and
other industries using raw water. Thick aceumulations of
mussels can corrode steel and cast iron pipes. -
They can also taint and contaminate potable -
water supplies, encrust hulls of boats and ships,
and foul commercial fishery trap nets. '

In harbors, zebra mussels create a nuisance to
boat operators by coating the rungs of ladders
that lead down the side of docks and tires fas-
tened to the docks as boat bumpers. Zebra
mussels also colonize concrete bridge pillars,
greatly increasing the erosion of these structures
and reducing their life expectancy.

After zebra mussels die, theijr sharp shells
wash ashore and accumulate on beaches where
they can injure unprotected skin and produce
noxious odors. Using the shells of native clams.©

- and crayfish as anchors, zebra mussels can also
accumulate in large numbers and suffocate the

‘host animals. Research shows zebra mussels can harm

many native species of mussels.

Through filter feeding, zebra mussels reduce the amount
of phytoplankton (microscopic plants and many types of al-
gae) in the water column. This can lead to declines in
other species that depend upon phytoplankton for food.
Zebra mussels are likely (o transform aquatic ecosystems,
In particular the fisheries, but the effect and magnitude of
those changes are difficult to predict. ' :
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Where Did Zebra

~ Mussels Come From
And Where Are They
Now? =~ ©

- ‘How Can They
-Spread And Where
-~ Are They Likely To -
Go In The Future?

"sels at this site,

The zebra mussel is native to the Black, Caspian, and
Aral seas. Through the 1700s and 1800s it invaded the

European inland waterways. Zebra mussels appear to

have been introduced to the Great Lakes in 1985 or 1986, -

- although they went undiscovered until June, 1988, when

they turned up in Lake St. Clair between lakes Huron and
Erie. Zebra mussels were transported in the ballasts of
ships originating from European {resh water ports, and
well;e discharged with the ballast water into the Great -
Lakes. . . -

. By 1991, three years after their initial discovery, zebra
mussels had spread throughout the Great Lakes, including

the connecting channels. Figure 1, with information com-
piled by New York Sea Grant, shows the present range of
the zebra mussel in North America as of September 27,
1994. In Wisconsin, zebra mussels are found in Lake -
Michigan including Green Bay, and in the Mississippi

River. Snrall numbers have also been observed in the Su-
perior Harbor but do not appear to be a reproducing popu-
lation. In August 1993, a small population of zebra '
mussels was discovered on the Flambeau River about

3 miles northeast of Ladysmith, but subsequent field inves-
tigations in the summer of 1994 revealed no zebra mus- -

Also in the summer of 1994, zebra mussels made their
first significant move into inland Wisconsin lakes. Adult -
zebra mussels turned up in Elkart Lake in Sheboygan -
County, Silver Lake in Kenosha County and Racine Quarry
in Racine County. Veligers, the zebra mussel larvae, were
discovered in a plankion sample from Okauchee Lake in
Waukesha County but subsequent surveys failed to turn
up adult mussels. AR ' S

‘In addition, Zebra mussels turned up in three large rivers
in Wisconsin. Veligers occurred in samples collected from
the Fox River several miles aboveé its confluence with

‘Green Bay. A moderate density of veligers, 1.500 per cu- "

bic meter, was collected in a “plankton tow” south of.the
De Pere Dam .on the Fox River. In a piankton tow. an ex-
tremely fine net is pulled through the water to collect the - -
microscopic free-swimming larvae. Reports of cooling sys-

- tem blockages at facilities along the Milwaukee River also

indicate that zebra mussels have successfully colonized the
river several miles upstream from Lake Michigan. In addi-
tion, in the summer of 1994, zebra mussels were found at-.
tached to several isolated boat hulls in the lower St. Croix -

" at Hudson, Wisconsin arid at Afton, Minnesota.

* Zebra mussels can be transported from infested waters

both naturally and by humans. The spread of veligers
from waterbody to waterbody is enhanced by the release of

- ship and barge ballast water, boat (railers and live bait con-

fainers takenfrom infested waters. Larvae can also -
spread by currents and perhaps, to a lesser extent, by at-
taching themselves to waterfowl or other wildlife. Adult -
mussels can transport themselves by attaching to boat and

2
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What Is Unique
About The Zebra
Mussel’s Biology
And Ecology?

‘What Is Their
Preferred Habitat?

barge hulls.

Zebra mussels will likely inhabit most areas of North -
America south of central Canada and north of the Florida
panhandle where conditions are suitable for their growth,
Wisconsin is included in the future habitat range of zebra
mussels although not all state waters may be conducive to

“musse] populations.

The life span of adult zebra mussels averages about two
years within a range of one to five years. Their reproduc-
tive system is unique to freshwater mussels. Unitke native
mussels, zebra mussels do not require a host fish to com-
plete their life cycles, thus enhancing their reproductive po-
tential. Frequently, native mussels may have only one or
several fish species for hosts, which means the abundance
i)f the native mussels is proportional to the host fish popu-

ations..

Zebra mussels have extremely high fecundity rates, vary-
ing from 30.000 to 40,000 eggs per female per year, with
reports as high as one million eggs per year. The species
is separately sexed with reproduction occurring when
water temperatures reach and maintain about 12°C (54°F).

Over two to three days, eggs hatch into larvae called velig-
ers. The free swimming veligers develop quickly, and over
a span of 8 to 12 days, have the rudiments of a shell and
start developing a foot. Over several weeks, the shell be-.
comes heavy enough that the veligers slowly sink. Upon
setiling, the juvenile's foot further develops, and they are
able to crawl on hard structures, or substrate. After the
shell becomes fully formed, the young zebra mussel will
produce elastic attachment fibers, known as byssal
threads. At this point they become sedentary.

Adults can attach to any hard surfaces and densély colo-
nize areas. It is not uncommon to see more than 100,000
zebra mussels per square meter in European lakes or the

-Great Lakes. In the summer of 1993 Green Bay experi-

enced densities of more than 200,000 per square meter of
settled veligers. By July, 1994, suspended samplers that
provide structure for the mussels to colonize had densities
of settled veligers that peaked at 350,000 per square meter
in southern Green Bay, indicating that the zebra mussel
population there was still expanding. :

In contrast to Green Bay, zebra mussel densities have sta-
bilized in Lake Michigan. In August, 1994, veliger concen-
trations were observed at 55,000 per cubic meter at the
Pleasant Prairie Power Plant and 30,000 per cubic meter
at the Point Beach Nuclear Power Plant. Concentrations of
adults found on the suspended substrate samplers in Lake
Michigan were actually lower in 1994 compared to the last -
few summers. -

In general, zebra mussels require well-oxygenated water
with high levels of suspended organic material and a rea-
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- -How Are Zebra
Mussels

Transported? |

sonahbly hard substrate, the structure upon which they set- ~

tle. Various physical characteristics such as substrate
availability or water current, and chemical parameters -

. such as low levels of dissolved oxygen in the water, tem-

perature, pH or calcium, can limit the spread of the mus-
sels. - -

Zebra mussels are generally found attached to rocks or
other hard surfaces in 6 to 30 feet of water, but actual colo- .
nization depths vary depending on light intensity, water
temperature and the availability of food. They prefer water
temperatures between 20°C and 25°C (68°F and 77°F)
and water currents slower than 6 {eet per second.

Zebra mussels require calcium for shell development.
Calcium concentrations greater than 15 parts per million
are needed for proper growth. Recent data show that pH -
levels are very important in zebra musse! physiology. Ze-
bra mussels have difficulty growing and reproducing in wa-
ters with pH levels below 6.5, suggesting that their
distribution may be limited in northern Wisconsin lakes
that have naturally lower pH and calcium levels.

There are a number of potential ways, either through -
natural or human means, that zebra mussels may be trans-
ported to a new aguatic environment. The spread of zebra.
mussels into Wisconsin's inland water bodies is most
likely due to factors listed in Table 1 {Carlton, 1993} un-
der "hurman-mediated” mechanisms. While all of these dis-
persal mechanisms are possible, not all are equally o
probable. This is particularly true of natural transport by
birds and other animals, regarded as uniikely dispersal
mechanisms (Johnson, L., 1994). :

The dispersal mechanisms listed in Table 1 under “ves-
sels/navigation” are the most likely methods of transport
to inland water bodies. Recreational boats, crafts and com-
mercial vessels, such as ships and barges, have been re-
sponsible for most zebra mussel infestations into the -
navigable water bodies of North America since their intro-.
duction into Lake St. Clair. Small recreational or pleasure
boats can unintentionally transport zehra mussels from in-

fested to uninfested waters: this is one of the more prob-

able modes of dispersal. Similarly, work boats and barges
used by industrial contractors are another probable trans-
port method, as well as diving equipment used by contrac-
tors and recreational divers. :

Standing water in wet wells, bilges and other compart-
ments of small boats can maintain zebra mussel veligers.
Anchor systems may also preserve small mussels in a
moist environment as can navigation buoys. fishing and
diving equipment, stocking water and bait buckets. These
are all potential vectors, or mechanisms, for short- and ~
long-distance transport of zebra mussels because the velig-
ers can survive in any residual water source or in moist
conditions for up to 14 days. Adult zebra mussels can
also live out of water for several days in moist places, and
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Table 1. Potential
Dispersail Mechanisms

' they can survive for up to two weeks in any compartment
-containing standing water. - S .

Natural vectors are those over which humans have little

: for the Different Life or no influence. Examples of natural vectors include dis-
Stages of Zebra persing larvae downstream via water currents and water-
Mussels (Dreissena fowl or amimals.1 Recen;t] stuccilies have shown that ducks -

can transport veligers short distances over land (Johnson
fggg;mrpha) (Carlton, : et. al., 1994), but %vaterfowl are probably not a major
_ mechanism for zebra mussel transport. The natural dis-

j .

‘ Life Stage

| . .

‘ Planktonic ~ Sedentary

i Dispersal Mechanisms Eggs and Larvae  Juveniles Aduits

{Natural o

+1. Currents’ X X X

12, Birds? X? X X

33. Other animals X2 X X

{ Human-Mediated c

|Waterways _

l4. Canals': vessels, irrigation X X X

| Vessels/Navigation )

15. Ballast water® X X

B. Vessel exteriors’ : X - X

i7. Vessel interiors X - X

i8. Fishing vessel wells X X

9. Navigation buws.3 : X X

110. Marina/boat yard equipment® X X

LEr‘sherfes -

111, Fishing equipment X X

t12. Fish cages?  ° - X X

113, Fish stocking water X X

{14. Bait and bait-bucket water - X X X

_Other Industry :

|15. Cormmercial products’ X X

|18. Marker bauys and floats® X X

17. Firetruck water X X X i

{Other ' : ' i
" 118 Intentional movements! X X

$19. Aquarium rejeases’ X X X

{20 Amphibious planes X7 - X X

[21. Recreatiohal equipment X X |

'!22. Litter (garbage)® X X

;23 Scientific research X X X

Note: ? = Uncertain whether this life stage would be associated with the indicated mechanism’
! Dispersal by this mechanism has been documented ‘
? Dispersal by this mechanism is sdspected to have occurred
3 Zebra mussels known to aceur on If'he animal or object
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" What Is A Quagga
Mussel?

persal mechanisms listed under 1-3 in Table 1 are not con-
sidered controllable. Many of the hurman transport mecha-
nisms, however, are more manageable and consequently -
have been the focus of public awareness efforts to slow the
spread of zebra mussels. - -

A second mollusk, closely related to the zebra mussel, -
was discovered in Lake Erie in-1992. This new species,
Dretssena bugensis, was named Quagga after an extinct Af-
rican relative of the zebra. The Quagga mussel and zebra
mussel look similar and are difficult to distinguish to the
untrained eye. The main physical difference between the
two species is that the zebra mussel has a flat ventral, or
bottom, surface, unlike the quagga which rounder.

Quagga mussels have been found in lakes Erie and On-

. tario. in the Erie Canal and in the upper St. Lawrence

River. The two species are often found in the same habi-
tat, although the Quagéga mussels appear to be more toler- -
ant of salinity than zebra mussels and have been found at

‘greater water 'depths. An earlier study on Lake Erie

showed that Quagga mussels inhabit the deeper, softer
layer of sediments. More recent studies on Lake Erie, how- ..
ever, found Quagga mussels coexisting with zebra mussels -
in shallower waters. By contrast, zebra mussels have only .
been found to inhabit hard surfaces in shallower areas. If, -
as early research seems to indicate, Quagga mussels have
the ability to survive and grow in the soft sediments of
deeper waters, it would certainly not bode well {or the na-
tive benthic, or bottom-dwelling, organisms in the Great
Lakes. Many commercially and recreationally important

‘species such as chubs and lake trout depend on these ben-

thic organisms for-food during all or part of their develop-- -
ment. S

“The Quagga is still something of a mystery to researchers

-who continue to explore the differences between the two

species. Subtle biological differences between the two bi-

valves may be crucial to determining whether control meth-

ods used against zebra mussels will be as effective against
Quaggas. Yet, given the similarity between the two mussels
and recently completed research, scientists expect that ex-
isting control strategies will be effective in controlling both
species. ' : :
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II.  CURRENT WISCONSIN
— ~ EFFORTS ‘

Monitoring l l W Sea Grant Institute and several potentially affected
: &’ water and electric utilities and industrial facilities in-
itiated monitoring for adult zebra mussels and veligers in
| 1990. Since then. monitoring has continued at numerous
i locations along the Wisconsin coasts of lakes Michigan and
i Superior. With the detection of zebra mussels in the Mis-
| sissippi River in September 1991, the U.S. Army Corps of
. Engineers and the U.S. Fish and Wildlife Service began an
. inland monitoring program the following summer at all
- i locks and dams and in some of the major tributaries to the

......................................................... Mississippi. - :
L : i To date, monitoring has revealed a rather dramatic in--
Monitoring is being . crease in zebra mussel densities in Lake Michigan and the
accomplished . Mississippi River. Increases in zebra mussel populations
through a network =~ at these locations have raised concerns among water us-
of volunteers. i ers, especially “raw water” users whose intakes draw water

___________________ ,  directly from surface waters, to the possibility that inland’

~ waters may.soon be infested. As a result, a cooperative
monitoring program for Wisconsin's inland waters was es-
tablished in 1993 for sampling the rivers, lakes and '

- streams facing the greatest threat of infestation via boat
traffic from the Great Lakes or the Mississippi River.

The inland monitoring program is being accomplished

i through a network of various agencies and volunteers in-

- cluding WDNR, the U.S. Fish & Wildlife Service, UW Sea
Grant [nstitute and the National Park Service. In addition,
volunteers from lake associations, the Hydro Users Group, -
Wisconsin Valley Improvement Corporation member com- -
panies and water utilities are also participating in the sam-
pling program. In 1993, 112 sites were sampied statewide
for setiled zebra mussels. Figure 2 shows the location of
the zebra mussel monitoring sites in Wisconsin. '

The purpose of monitoring is to track the spread of zebra . .
mussels and document which waters are infested with this
invader. Monitoring also provides an advance warning sys-
tem for raw water users. There is about a 6- to 12-month
lead time from when zebra mussels are first sighted to

. when control devices need to be in place to prevent water
supply problems.

Data from the inland monitoring program is recorded on
reporting forms and then entered into the Geographic In-

Figure 2. (Following ,

i formation System (GIS) computer network so information
Page) Locatlri)n ot can be readily analyzed and provided to those who are in- -
Ze ra Musse . - |. terested. Key information on the exact location of where
Monitoring Stations In . (ke sample was collected, as well as the size and number

~ Wisconsin o | of zebra mussels observed, is stored in this'system. Cur-
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rent and historical data on the Great Lakes stations are
available though UW Sea Grant Institute.

Two substrate samplers are deployed at each sampling lo-
cation and are regularly inspected during the May throu%)h_
October sampling season to determine the presence or ab-
sence of zebra mussels. Population densities are esti- '
mated by careful inspection of the substrate samplers.
Guidelines for zebra mussel monitoring are contained in -

~ the “Zebra Mussel Monitoring Handbook for Intand Wa-
ters” published by the UW Sea Grant Institute in 1992.

Information and In conjunction with the Great Lakes monitoring effort, the
Education - UW Sea Grant Institute also initiated a campaign to alert in-

T dustries and the public about the mussels and their poten-
tial impacts on water users. Press releases, media
interviews and public presentations complemented the
wide distribution of wallet-sized zebra mussel identifica-
tion cards. About one million cards have been produced
and distributed throughout the eastern United States. Con-
tacts-for federal and state agencies are listed on the card,
as well as several industries. In Wisconsin, the card lists
both UW Sea Grant Institute and WDNR staff contacts.

: In the fall of 1990, UW Sea Grant Institute, WDNR and

| the state’s Coastal Management Program held regional
meetings in Ashland, Manitowoc and Milwaukee, apprising
more than 200 local officials of the pending mussel infesta-
tion and possible problems for water treatment facilities -
and community industries. Radio and television public
.service announcements and paid advertisements aired in
the state in the fall of 1992 in a cooperative venture be-
tween UW Sea Grant Institute and WDNR. - :

WDNR prepared a three-fold pamphlet warning boaters
) ' about zebra mussles and instructing them on how to clean
Information and their boats and fishing gear to minimize transporting the
education efforts are mussels to inland waters. Similar plastic boater advisory
aimed at slowing the signs were produced lor public and private marinas and
~ spread of this launch ramps and distributed around the state in counties
invader adjacent to the Great Lakes. Like the identification card,
L the advisory pamphlets and plastic signs identify both UW
Sea Grant Institute and WDNR as contacts for further infor-
mation.

A wealth of general information is available through the
Great Lakes Sea Grant Network, including fact sheets, vid-
eos and slide sets. -A Sea Grant graphics library exists as a
source for slides, photos, illustrations, etc., available for
users such as the news media. Two newsletters serve na-
tional audiences: : Information Re-
view, published by the New York Sea Grant program,
targets the research community: and the Zebra Mussel Up-
date, a free newsletter produced by UW Sea Grant Insti-
tute, reports on sightings and other information of a more
general interest. The Review also includes a map showing
current documented distribution in the United States and
Canada. _ - -
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More technical information is available as researchers in
industry, government labs and academia complete initial
research. Much of the available information on zebra mus- -
sels is related to their biology, impacts and controls. The
Great Lakes Sea Grant Network also maintains a research -
clearinghouse that is accessible for a small fee and that

. can be reached by dialing {800) 285-2285. A listing of the
more popular publications, as well as the conference pro-
- ceedings from recent years, are listed in Appendix A.

Information is readily available to Wisconsin citizens.
Through cooperative efforts of the UW Sea Grant Institute,
WDNR, industries such as the Wisconsin Electric Power .
Company and the West Shore Water Producers Associa-
tion, information has been freely exchanged and shared.
These organizations are to be commended for their collec-
tive cooperative efforts. '

Most of the information ta date has focused on the Great™ -

The major focus | Lakes where zebra mussels have gained notoriety. As the
now is to assure the mussels continue to move into inland waters, educational
- public that efforts in efforts will need to be adjusted to address this new audi-
' : ence and possible new problems, such as mussel effects
. f;einmgdl.;‘f)ats can on locks and dams. The U.S. Army Corps of Engineers,
axe a gi erencf: | the U.S. Fish and Wildlife Service and WDNR can expect to

assume a greater role in this effort.

The major focus now is to assure the public that efforts in
cleaning boats can make a difference. Because of exten-
-sive media coverage, many people believe that zebra mus-
sels are everywhere, or scon will be. The public reaction .
to requests for owners to clean boats and gear has often -
been that these individual efforts would make little differ-
ence, so why take the time. Public information. as well as
information to policy makers, must be factual. It should fo-
cus on the idea that zebra mussel migration can be slowed
or limited by public actions. - T -

In the future. additional funding.will be necessary to ade-
quately educate boaters and the general public on this is-
| sue. _

| Research And
Development

The first research response came from the electric power -
industry. In the late 1980s, when zebra mussels were dis-
covered.in the Midwest, Electric Power Research Institute -
(EPRI) quickly established a Zebra Mussel Advisory Group
consisting of member companies throughout the Great
Lakes, on both sides of the border. The first products
.| were intended to alert compariies to the potential problems
' they might face as zebra mussels spread throughout the
Great Lakes and eventually to inland waters. Studies were
also quickly initiated to evaluate alternative control meth- -
ods. Similarly, the American Water Works Association Re-
search Foundation, the research arm of municipal water
utilities, initiated studies of control methods suited for its
members. In addition to these industry-wide efforts, indi-
vidual power and water utilities and regional consortia of
both utilities, also conducted numerous studies of control

~
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.the most

options and made that information available to associates.

In 1990, Congress authorized increases for zebra mussel
research and outreach in several agencies’ budgets (see ad- -
Jacent illus- :
tration).

Perhaps Federal Agencies

Budgets (zebra musseis)

Important

factor in as (7

university 3l

research is

the process

used to set z

the re- 15

search - 1

agenda.

Sixteen or- y - : p——

ganizations “EFa PWs GLERL 56 GoF Glc o

were in- . Source” Cffice of Senator Glenn

volved in re- :

viewing and prioritizing 1992-93 proposals and estab-

lishing the direction for 1993-94 research. Sea Grant, and

other organizations such as the U.S. Environmental Protec-
tion Agency (EPA) and the Cooperative In--
stitute for Limnology and Ecosystem Re-

Univé'i'sity Apphed Rese arch search (CILER), have all used this vehicle

Control __
BSU

Environmental Impact ™
39.0%

Funding Level of NOAA Sea Grant funced prejects

Comparing
Wisconsin's Efforts
To Other States And
The Federal
Government

to select projects for funding. '

During the first two years, 31-applied re-
search projects, valued at $5,107,861, in- -
Prediction cluding $1,955,429 in matching state and -
" university funds, have been supported
Basic Biology through the national Sea Grant College
' Program. More than 20 universities are
Economic mpact INIVOLVed in this research effort; a major fo-
e cus has been environmental impacts and
~ zebra mussel control. While these are by
no means the only university research
projects under way, they represent the re-
. search stimulated through special Con-
gressional funding in response to the
zebra mussel infestation. -

It is likely that research on the biology and control of ze-
bra mussels will continue at the current pace both in in-
dustry and academia because of the tremendotts economic
impact the mussels have on power plants, water works,
certain industries, locks and dams, and the environmental
impacts to Wisconsin waters and fisheries. It is less likely
that special federal funding will continue in light of the
budget deficit and other domestic demands, such as. 1993 °
flood relief.

The response of state governments at this time has been
somewhat limited. With scores of other tasks facing them,
state management agencies have been hesitant to commit
major resources to the zebra mussel issue — or to the

11
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State Govei'nmexits

Boater Advisorles ‘

€CN, DE. MD, M, MN, NJ, VA, WI

Nonindigenous Commmées

- $(CN, MN, OH, WI

Statewlide Action Plans

SNy

One-time Research Funding

©SMm .

Légfsla_rlon Prohibiting Transport
- ©ONYy,MN -

Statewide Monitoring

1L, PA. WI

tion.

broader question of non-native species —
without a legislative mandate. And state legis-
latures, troubled by {financial woes of their
own, are cautious about authorizing new pro-

grams. Many view the zebra mussel infesta-

tion as inevitable and believe current efforts |
are satisfactory. o

-The major action of states has been to pro-
duce boater's advisories — as radio and televi-
sion public service announcements, through
one-page handouts, and as signs posted at
launch ramps and marinas, encouraging hoat-

ers to thoroughly clean their boats after leav-

ing infested waters. With cooperation from
boating and fishing clubs, this information
has been widely disseminated in the United
States and Canada. The slow pace at which
mussels are moving into inland lakes and riv-

ers, compared to the speed at which navigable

waterways are being infested, suggest that
these advisories are having a positive effect..

Minnescta recently passed legislation mak-
ing it illegal to transport zebra mussels and
other nuisance exotics. Though state actions
to date are limited, there is considerable coop-
eration between Wisconsin's management

agencies and the water users on permitting, and joint ven-
tures with Sea Grant to produce and distribute informa- .

12
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I1I.
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' Economic Effect On
' Water Utilities -

Total costs to
. Wisconsin utiiities
for controlling zebra
mussels in
-estimated to be
$6.46 million based
on 1993 figures.

- - FINANCIAL AND
- TECHNICAL IMPACTS

WIsconsin has 20 water systems operating 21 surface
: water treatment plants. Seven surface water treat-
ment plants have had chemical addition systems installed
in their water intake for the control of zebra mussels. The
capital costs to these plants are as follows: :

Green Bay $350,000
Oak Creek $200,000
Port Washington $225,000
Milwaukee (2 plants) $2,500.000
North Shore Water L
Commission $400,000
Appleton $200,000
South Milwaukee $200,000
TOTAL $4,075,000

The average capital cost excluding Milwaukee was ap-
proximately $265.000. Nine of the remaining 13 surface
water {reatment plants in Wisconsin may need to install
water intake chemical addition systems in the future.
Those water treatment plants are:. Ashland, Kenosha.,
Manitowoc, Sheboygan, Two Rivers, Marinette, King Vet
eran's Home in Waupaca. Neenah, and Oshkosh. Using an
average capital cost figure of $265,000, the total additional

_cost to these nine treatment plants would be $2,385,000.

Based on funds expended at seven facilities and projected
costs at nine others, the total capital cost for chemical
treatment for water utilities (based on 1993 figures) is esti-
mated to be $6.46 million dollars. In addition to capital

.costs, there will be annual operation and maintenance ex-

penses.

Cudahy, Racine and Kenosha have two or more water in-
takes. These utilities inspect their intakes in the fall and
switch to secondary intakes when they close down their
main intake. They then cover the intake openings, intro-
duce chlorine or sodium bisulfite, retain the chemical in
the intake for 30 or more days and then reopen the main
intake. Racine performs this with sodium bisulfite twice a
year. Kenosha did not treat during the winter of 1992-93. .
The chemically treated water is drawn through the plant.
The exception is Cudahy where it is pumped through in-
dustrial cooling water pipes. Racine and Cudahy currently

13
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‘Economic Effect On
. Power Plants

The cost for zebra
mussel control in
.1993 for these
. power companies
was approximately
$1 million.

have no ldng-term plans to-install pe'rmanent zebra mussel
treatment control measures. The annual operatton and
maintenance costs to all three facilities is $24,000. -

Another likely utility expenditure will be for inspection by
divers. Assuming water plant intakes will be inspected in
the spring and fall at a cost of $2,000 per dive, the yearly
diving expenses would be $76,000 for the utilities. This fig-
ure also assumes that Menasha and Superior will not re-

quire diving inspections.. Actual expenditures could. vary -

significantly because of the variable nature of the diving
work involved.

A number of power plants, particularly those along Lake

Michigan and the Mississippi River, have accurate cost esti-

rates available for zebra mussel controls. These costs in-
clude dollars spent on cleaning and inspection, chemical
additions, and operation and maintenance. The 1993 _
costs incurred are listed below for each facility where the
information is available:

Dairyland Power Cooperative

Flambeau Hydro Station  $10,000
Alma ' $75,000
Genoa - LaCrosse Boiling  $25,000
Genoa I | $75,000
Cassville - Stoneman
Station $25,000
TOTAL $210,000
Wisconsin Public Service Corporation
' Kewaunee $40,000
Pulliam $100,000
TOTAL $140,000
Wisconsin Electric Power Company
Pleasant Prairie 552,000
Oak Creek 887,000
Point Beach - $437,000
Port Washington $46,000
Valley Power Plant $18,000
TOTAL ' $640,000
Manitowoc Public Ultilities
' $9,000

The cost for zebra muSsel control in 1993 for these

power cormpanies was approximately $1 million. In addi- -

14
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Economic Effect on
Industrial Facilities

Effect On Locks And
Dams

~-By 1993, thick layers
- of zebra mussels’
were observed at a
number of the lock

and dam structures
on the Mississippi
River, indicating a

dramatic increase in

zebra mussel
densities.

A A AR AR

tion, capital cost outlays for zebra mussel control were ex-
pended for two factlities in 1991-92. Pulliam spent
$900,000 and Oak Creek $800,000. Although projected
costs are not available for 1994 and beyond for zebra mus-
sel prevention and control for all the facilities, estimates
are higher than 1993 figures. Cost estimates were not .
readily available for the Wisconsin Power & Light Edgewa-
ter facility because many of the expenditures incurred for
zebra control were internal to the operation. 3

Northern States Power’s French Island facility on the Mis-
stssippi River has not expended any funds yet on zebra
mussel controls because the mussels were first discovered
at the plant in late 1993. However, the facility is consider- -

- Ing warm water circulation and will likely incur some costs

to control zebra mussels in 1994 and beyond.

No cost estimates are available for industrial facilities in
Wisconsin because they have been largely unaffected by ze-
bra mussels, to date. . The majority of the industrial facili-
ties are located inland or on large river systems like the

- Fox and Wisconsin where zebra mussels have either not in-

fested or not become a problem yet. Expenditures for pre-
vention and control of zebra mussels at the industrial
facilities are ltkely to be similar to those for the power com-
panies. -

The U.S. Army Corps of Engineers (COE) operates 10 ma-
jor locks and dams on the Mississippi River bordering Wis- -
consin. COE’s St. Paul district operates Lock and Dams 3,
4, 5, 5A, 6,7, 8, 9 and 10 while the Rock Island district of
the COE operates Lock and Dam 11. In September, 1991,
the first zebra mussel in the river was discovered, attached .
to a native pig toe mussel in the Mississippi River near La
Crosse. Another specimen was discovered at Lock and
Dam 8 in January, 1992, during a routine inspection of
the dewatered lock. :

The Corps of Engineers has initiated a program to control
zebra mussels in and around public facilities. As part of
this effort. the St. Paul district began monitoring for zebra
mussels in 1992 to track their spread through the upper
Mississippt River. Monitors were installed at each lock :
and dam between the Lower $t. Anthony Falls at Minneapo-
lis and Lock and Dam 10 at Guttenberg, lowa. In addi-
tion, divers looked for zebra mussels during routine yearly
inspections of the lock and dams.

- Monitoring results from 1992 indicated the presence of

.- zebra mussels at all COE locks and dams on the Missis-

sippt River except the Upper St. Anthony Falls Dam at Min-
neapolis. By 1993, thick layers of zebra mussels were
observed at a number of the lock and dam structures, indi-
cating a dramatic increase in zebra mussel densities. .

To date. no dollars have been spent for zebra mussel con-

‘trol or cleanup at COE facilities. The only monies spent

were approximately $15,000 dollars in 1992-93 for zebra
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Economic Effect On
. The Clamming
Industry

mussel mbnitoring efforts at both the St. Paul and the

Rock Island districts. The funding level continued at about
$15,000 for mussel monitoring efforts in .1994. :

" The Waterways Experiment Station (WES} of the COE has
been actively involved in researching zebra mussel control

-and cleanup techniques. This research has identified a

number of potential effects on lock and dam structures, in-
cluding: o - ' '

‘/Critical compoﬁents of water level gauging stations - ‘
intake, stilling well and float. . '

\.'

Raw water systems - fire prevention systems, screens,
cooling systems.

\

Measurement systems - transducers, gauge wells,
_piezometers. S

<

Large gates and valves - miter gates, vertical lift gates,
control gates, culvert valves.

\

Lock chamber - concrete surfaces, lock culverts,
- chamber walls. '

‘/Navigétion aids - buoys and trash booms, mooring
bitts, ladders. '

‘./Submersible racks and gates - trash racks,
wicket-type gates.

/Special devices - air vents, bubbler systems. -

Potentially, all underwater lock and dam components are
susceptible to infestation. Cleaning of infested compo- = .
nents would be labor intensive, costing possibly millions of
dollars for complete or partial dewatering of a lock and
dam structure to remove the attached zebra mussels.

In addition. COE vessels and dredges are also susceptible
to zebra mussel infestation. Hulls, ballast tanks or sea
chests, piping systemns, keel coolers and dredging systems
are all potential areas for zebra mussel colonization.

1 Cleaning and prevention measures will likely be expensive.

Early research from Lake St. Clair and Lake Erie, where
zebra mussels have been established for a longer time, in-

dicates that the native mussel species are being severely af-

fected. This does not bode well for Wisconsin waters -
because zebra mussels are expected to do well in most
river systems in the state where native mussels are abun-
dant. o

16.
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Likely to be particularly hard hit is the clamming indus-
try on the Mississippi River. The mussel harvest from the
Mississippi in 1992 was worth about $828.000, with Wis-
consin's share $326,000, or 39 percent of the total. The

- 1992 figures are down considerably compared to the last
five years. From 1988-92, the mussel harvest on the Mis- |
sissippi was worth an average of $2.85 million. Wiscon-
sin’s share of the average over that same period was
$451,000, or 16 percent.

Only the Mississippi River remains open for commercial
clamming; all inland Wisconsin waters were closed for
clamming in 1990 due to the potential threat of overhar-
vesting native mussel populations.

Commercial clamming provides a livelihood for a number
of harvesters in Wisconsin and the upper Midwest. This
could change if zebra mussels become well established
and severely affect or eliminate native mussel populations.
Three possibilities exist: 1} zebra mussels could eliminate
native mussels from clamming sites until none remain for
harvest; 2) zebra mussels could reduce native populations.
until harvesting would be limited to preserve the species,
makin% commercial clamming unprofitable: or 3) zebra
mussels could become established, but at low levels that
would not harm the native mussel populaticns or the clam-
ming industry.

Based on available research from the eastern United
States. the prognosis for the clamming industry in Wiscon-
sin is nnot good. It will probably be hit hard by the zebra
mussel invasion. S : :

Eﬁommmon | Most of the data add ffects on fisheries have b

; ost of the data addressing effects on fisheries have been

Commezrcial And derived from Lake Erie studies. Within two vears of be-

Recreational FiShi."_lg coming established in western Lake Erie; zebra mussel

- densities on spawning reefs exceeded 100,000 per square’

meter. The concern was that walleye would not spawn
over zebra mussels or that their eggs would not survive in-
cubation due to the suffocating effects of waste produced

- by the mussels. Actual survey data has not shown this to
be the case. In fact, zebra mussels may be providing a
good spawning substrate.

Although the short-term observation is that there have
not been any negative effects on walleye spawning on Lake
. Erie, the long-term verdict on walleye populations is still
out. Data results indicate that walleye patterns were af-
fected in Lake Erie due to increased water clarity: the walil-
eye moved from shallow, nearshore areas to deeper water
habitat.

‘Yellow perch is an important component of the Canadian
commercial fishery in Lake Erie. There is concern that fall-
spawning fish, such as’lake trout and whitefish, may be af-
fected because they have a longer egg incubation period
and are more sensitive to spawning substrate require-
ments. Lake Erie data over a five-year period from 1989
to 1993 indicated that the commercial catch for yellow
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Data from
Lake St. Clair
suggests that zebra

mussels may be
causing a shift in
the lake’s fish
community from
perch and walleye to
bass and pike
(Griffiths, 1994).

The multi-million
dollar, commercial
and sport fishing
industry in lakes
Michigan and
' Superior may be
affected by zebra
mussels. '
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perch had declined, possibly due, in part, to the zebra
mussel invasion. The Canadian commercial harvest of yel-
low perch declined from 11.8 million pounds in 1989 to
3.9 million pounds in 1993. Quotas, which are based on
the projected availability of yellow perch,, declined over the-
same period. The quota dropped significantly from 6.9
million pounds in 1993 to 3.7 million pounds in 1994
(Paine, 1994). The irend in declining perch abundance

has resulted in a reduction of the economic contribution of
an important commercial fish species in Lake Erie.

Data from Lake St. Clair suggests zebra mussels may be
causing a shift in the lake’s fish community from perch
and walleye to bass and pike {Griffiths, 1994}. :
Lake St. Clair is also clearer, with fewer phyteplankton
and more aquatic planis due to the zebra mussel invasior.
This, in turn, may favor a population of bass and muskel-
lunge that prey on walleye. The fisheries of many hard
water, inland Wisconsin lakes may be susceptible to simi- -
lar changes if infested, particularly those lakes similar to
Lake St. Clair. ' :

Several other changes to the ecosystem resulting from the
invasion of zebra mussels could have undesirable effects
on fish species’ composition and abundance. Through
their efficient filter feeding systems. zebra mussels can re-
move much of the seston, the minute living and non-living
floating particles in the water. increasing water clarity. -
This allows new stands of aquatic plants to form in areas

' that were historically devoid of them. In addition, there is

a tendency to shift from “pelagic.” or free floating, organ- .
isms to bottom dwelling inverfebrates. The pelagic, or
open water zone of a lake, is dominated by plankton, such
as phytoplankton and zooplankton, microscopic plants

and animals. By contrast, the benthic, or bottom zone of a
lake, is typically inhabited by aquatic insects, flatworms
and crustaceans such as crayfish. Reductions in phyto- -
plankton as a result of zebra mussel filter feeding have ap-
parently caused declines in zooplankton upon which young
fish feed, but this has not. as yet, reduced the growth of
young-of-the-year walleye in Lake Erie. In many cases, fish-
ery impacts will be difficult to assess unless adequate data
are available on fish species composition and abundance
prior to the invasion of the zebra mussel.

In 1988, the U.S. Fish & Wildlife Service projected future
economic losses to the Great Lakes fisheries in the range
of $400 million per year with most of the impacts accruing
to Lake Erie. These projected financial impacts are highly -

- speculative, and have not been realized thus far.
- Several species of fish, including fresh water drum, white-

fish, sunfish and lake sturgeon, are likely to feed on zebra
mussels. The extent that these species will be able to con-
trol zebra mussel populations.is unknown; it is not likely
they will be effective in controlling them. - '

Based on what has happened in Lake Eri¢ and - '
Lake St. Clair, it is likely that zebra mussels will transform
the fisheries and aquatic ecosystems in many inland Wis-
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Costs And Concerns
With Disposal

Options for disposal
of zebra musseis
include landfilling, -

landspreading,
-composing,
consumptive uses
and non-
consumptive u

f.

consin waters and the nearshore area of Lake Michigan
and possibly Lake Superior by altering the native commu-
nity structure and species composition. What remains un-
clear is how these changes will affect anniual fish yields
harvested by commerctal and sport fishermen and what
the economic impact will be. In all likelihood, the most
productive fishing areas are those most likely to be se-
verely affected since zebra mussels will colonize exten-
sively in those areas due to the food availability. Thus,
areas such as Green Bay and Lake Winnebago, with abun-
dant fisheries, may be at a greater risk. Monitoring results
from Green Bay in 1993 and 1994 indicated a major zebra
mussel invasion was under way. It is, however, still too
early to assess the potential effects on the Green Bay fish-

ery.

There are several options for the disposal of zebra mus- . ‘
sels including disposal at a municipal solid waste landfill,
disposal by landspreading or composting. Each of these
options has advantages and disadvantages. '

‘Many of the larger power plant facilities such as Detroit
Edison and Ontario Hydro are landfilling zebra mussels.
There are a number of concerns associated with landfilling
including: 1} proper shipment to eliminate odors: 2) waste
dewatering: 3) acceptance by the landfill owner or opera-
tor; 4) requirements for covering to suppress odors; and
5) analytical tests to ensure that contaminant levels in the
mussels are acceptable for landfilling. Disposal costs will
range from $15 to 830 per cubic yard, and analytical costs
will be in the range of a flat fee of $100 to $300 to deter-
mine if the waste is acceptable. Another potential cost is a
$600 review fee that WDNR would charge if a plan modifi-
cation is necessary in order for the landfill to accept the
waste. .

Another option for disposing zebra mussels is landspread-
ing, which will likely be considered by facilities already
landspreading water treatment plant studge. There are sev-
eral concerns for landspreading: 1) temporary storage:

2) purchase or lease of the property to be used: 3) pur-
chase or lease of the equipment needed to operate the land-
spreading operation: 4) assessment of the potential
environmental impacts including acceptable soil loadin
rates; 5} transportation costs to the site: 6} odor control
measures; and 7) closure and long-term care of the facility.
Many of the costs associated with landspreading would be
variable. For example, preparation of an adequate environ-
mental impact statement could cost in the range of $5,000
to $10,000. Testing requirements to ensure acceptable
soil loading rates could range from $300 to $1,000 with a
WDNR review fee of $600. '

Waste composting, another disposal option, creates sev-
eral other concerns and costs: 1) rental or purchase of-
land for composting operations: 2) rental or purchase of
composting equipment which is likely to be variable in
cost: 3) transportation costs to the site: and 4) draining of
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Recreational
Concerns

Shore Usé

the wastes of all liquids and covering immediately to pre-
vent odors. The finished product could be given away, sold
or landspread. If the finished product is landspread, the
previously mentioned costs apply.

Possible uses for composted zebra mussels include con-
sumptive uses, such as in chicken or cattle feed, or in non-
consumptive uses such as fertilizer, soil conditioner,
cement or road construction. The volume of the wastes
and the level of contaminants in the waste would affect the
consumptive uses. -

-State and federal agencies, as well as the private sector,
are investigating options for the disposal of zebra mussels.
Waste disposal is not only a concern for utilities and indus-
tries that may choose mechanical control options for re-
moving mussels, but also for owners of fishing vessels or
barges who may need to dispose of mussels scraped off
hulls. :

WDNR already has rules in place that would address ze-
bra mussel disposal. - Large quantities of zebra mussel
waste have not yet been generated in Wisconsin primarily
because of efforts by WDNR and UW Sea Grant to alert
water treatment facilities early of potential problems and
because of an active treatment program by surface water
users.

Reports from Chio in 1990-91 described wind rows of ze-
bra mussels washed on shore as waves dislodged the mus-
sels from nearshore colonies. Shoreline fouling causes
two problems to shore users and local governments. First,
rotting mussels on the shore produce offensive odors. In
addition, colonies in the Great Lakes typically have been
comiposed of animals about a half inch long. The shells
are small and sharp. The potential is high for beachgoers
to cut their feet on washed-up shells. and the small size of
the shells may make beach cleanup difficult. It is also pos-
sible that nearshore colonies in public swimming areas
could endanger swimming because of the sharp edged
shells. - :

On the positive side, zebra mussels remove some un-
wanted materials from the water column. To shore users
this could mean the water is clearer and more attractive |
for shoreline activities. Swimmers and boaters will be able

" to see to greater depths, enhancing the aesthetics of the re-

source.

In Wisconsin, the most dramatic impacts are likely to oc-
cur within Lake Michigan harbors and in Green Bay. As -
mussels move into inland waters, water clarity, especially
in small water bodies, will markedly improve. While this

- may enhance some recreational uses, the mussels will also

filter the water of the food needed to support other organ-
isms in the food chain, which in turn support fish species
sought by recreational anglers. '
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Marina Operdtions’

 Boaters

Summary Of -
'Economic Costs

Docks and other in-water structures, such as ladders or
tires fastened to docks, provide suitable surfaces for mus-
sels. Depending on the physical conditions of the water
body, encrustation of such structures is probable. Like
other nearshore areas, marinas will likely see improved
water clarity at the expense of sharp shells on structures,
ramps and rocks. Dense colonies of mussels could affect
the buoyancy of floating structures. WDNR has received
few reports, however, of problems with flotation equip-
ment. Increased costs in maintenance are probable be-
cause mussels must be removed from structures. This

- may result in the decreased useful life of items in contact

with the water, such as ropes, docks, and buoys. For ex-
ample, the chemistry of the zebra mussel's byssal thread is .
highly corrosive to metal piping and can create holes in
pipes if left unchecked. Erosion of concrete structures is -
also greatly increased when colonized by zebra mussels.

Boats provide hard surfaces for mussels to attach to and
foul hulls and possibly affect boat performance. Sorme
paints, waxes or other coatings can reduce the amount of
settling.. More frequent cleaning or on-land storage are
other options for controiling this problem.

Another concern for boaters is young mussels settling in
the small orifices of an engine cooling system or inside the
seachest. Within a few months, the settled mussels could
grow large enough to block the flow of water and cause ir-
reparable engine damage. Only a few isolated cases have:
been reported over the past three summers in the Great
Lakes region. and routine engine use, along with hot water
flushing, can control settling mussels.

Fresh water boaters have been free of many of the prob-
lems common to salt water boaters. As zebra mussels in-
fest more fresh water areas, that difference will diminish.
It is likely that the time and dollars spent in maintaining a
boat will increase. o

Aside from water utilities and power plants, there have

‘been no significant financial impacts from zebra mussels,

to date. Projected costs are more difficult to quantify, and .
in most cases, are unknown. The long-term costs, how-
ever, especially to the environment, are likely to be greater
than the short-term costs now experienced by surface
water users. Table 2 summarizes the actual and projected
costs to Wisconsin surface water users and to the aquatic
environment as a result of the zebra mussel invasion. .

- Wisconsin's water utilities and power plants have spent

about $5 million from 1990 through 1993 on capital equip-
ment to control zebra mussels. The projected expendi-
tures for 1994 and beyond are likely to be greater than $5
million. Industrial facilities have been unaffected to date
because they are located on uninfested, inland Wisconsin
rivers. Future costs to industrial facilities for the installa-
tion of capital equipment to control zebra mussels are -

21



A Zebra Mussel Report to the Legislature

Table 2. A Summary Of | likély to be very similar to current expenditures for power

The Actual And le.aorcl:tlZ and darﬁs on the Mississippi a.nd Fox ri '
E;g::::gf;‘f;‘:al .also susceptible to zebra mussi? irl.?llf:'estationc;.c rT‘;fg f:_gg;
could run into the millions of dollars to dewater a single
Mussels On State lock and dam and remove and dispose of encrusted zebra
Water Users And The mussels. | -
Aquatic Environment. Although there have not yet been zebra mussel effects on
" Water User Sector Affected . 'Actual Costs ~ Projected Costs
Surface Water Users
Water Utiiities : ~ $4,075,000" $2,385,000°
~ Power Plants $999,000" >$1,000,000°
Industrial Facilies® ' | o »$1,000,000
Lock & Dam Operai:ions4
' Mississippi River unknown
Fox River unknown
Clamming Industry——Mississippi R. ol $451,000°"
Resource Users® II ': |
Spott Fishing | ol unknown:
Commercial fishing lf oi unknown |
Boaters ; OI unknown:
Marina opE{atbrs 0; Lnknown |
Disposal of Zebra Musset Wastes’ 0 unknown |
Environmental® .0 unknown |
TOTAL - ! - $5,074,000 >$4.836.000}

1These.ﬂgures are based on costs incurred frorm 1990-93 for capital improvement for Wisconsin facilities.
"’_These figures are projected expenditures for 1894 and beyond based. on the average capital improvement

costs to date and/or best available estimates.

3\ndustrial facilities are located inland primarily on large rivers and have nat been affected yet by the invasion of
Zebra mussels. Projected expenditures are similar to the power companies. :

" *Underwater lock and dam components are susceptible to infestation. Although figures are not available, clean-
ing of infested components would be labor intensive potentially costing millions of dollars for complete or partial
dewatering for a single lock and dam structure in order to remove the attached zebra mussels.

*This is an average of Wisconsin's annual share of the native mussel harvest from 1988-92. Projections are that com-
mercial clamming will na longer be profitable when zebra mussel become established in the Mississippi River. In the

worst-case scenario, Wisconsin could lase about $451,000 per year from clamming based on the latest figures available.

51n 1988 the U.S. Fish & Wildlife Service prajected a muiti-million dollar impact ta the commercial and sport fish-
ery industry of the Great Lakes as a result of the zebra mussel invasion. Any attempt to estimate the financial im-
pact to Wisconsin's fishery would be highly speculative. Maintenance costs for marina operations and boaters
will aimost certainly increase, but it is impossible to project what those costs might be.

At present, na large lcads of zebra mussels have gone to a landfill anywhere in the state. The current waste dis-
posal tipping fee in Wisconsin is about $30-$35 per ton. Without knowing the volume of zebra mussel wastes that
could be generated, it is impossible to project what the costs may be. A proactive treatment program by surface water
users in the state cauld avert mast, if not all the costs, that may be associated with disposal of the mussels.

8Many aquatic communities will be transformed as a result of the invasion ofthe zebra mussel. The effects on biodiversity
and community structure will, in many cases, alter the ecosystem in undesirable ways. Athough scientists have nct leamed to
quantify the financial impacts to the environment, they are no less real and may end up being more-costly in the long run.
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Wisconsin’s water
utilities and power
plants have spent
about 35 million
from 1990 through
1993 on capital
-equipment to
control zebra
mussels.
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Based on
Wisconsin’s share
of the native mussel

harvest over the last |

‘SiX years, the state
~ could lose $430,000
annually if the native
clam popuiations
were devastated and
the clamming
- industry was forced

the clamming industry on the Mississippi River., this is

- likely to change soon.” Based on Wisconsin's share of the

native mussel harvest over the last six years, the state
could lose $430,000 annually if the native clam popula-
tions were devastated and the clamming industry forced to
shut down.

Financial effects on the fisheries of Lake Michigan or the
Mississippi River where zebra mussel populations have
been established for several years have not yet been docu-
mented. While projected cost estimates remain specula-
tive, the multt-million dollar commercial and sport fishing
industry could potentiaily suffer serious financial conse-
quences if, or when. fish populations shift or decline. As
previously discussed, zebra mussels have the potential to
dramatically change the ecology of aquatic communities, in- -
cluding the fisheries, in ways that scientists cannot pre-
dict. Certainly boaters and marina operators will incur
Increased maintenance costs in waters infested with zebra
mussels. Boaters are already beginning to experience
Some increase in maintenance costs in certain areas alo
Lake Michigan where zebra mussels have been established
since 1990.

In Wisconsin, to date, no costs were incurred for zebra
mussel disposal since no large quantities of zebra mussels
needed to be landfilled. This situation could certainly
change in the future. The costs for landfilling zebra mus-
sels would be around $30 to $35 per ton and the disposal
costs would rise significantly if landfilling is not an option ,
due to high contaminant levels in the mugsel tissue.

Scientists have not yet learned how to quantify the envi-
ronmental impacts in dollar values, but this does not
make them any less real. In the long term. environmental
costs may be much higher than the short-term costs of -
maintaining existing standards for water users.

A recent report by the U.S. Conc%ress. Office of Technol-
ogy Assessment (OTA), estimated that cumulative losses
nationwide {rom selected harmful. nenindigenous species:
between 1906 and 1991 were $96 billion, more than $1.2
billion per year. Fish and aquatic invertebrates accounted -
for $1.67 billion of this total. These are COSts associated
with nonindigenous species control and lost opportunities
(Office of Technology Assessment. 1993). -

Less tangible are costs associated with the decline of in-
digenous species, species extinction and loss of biodiver-
sity, all of which are expected impacts from zebra musse]
proliferation. Invasions of zebra mussels will likely lead to
dramatic changes in the ecological functioning of aquatic
communities in terms of predation, prey availability, and
competition between species (Carlton., 1994).

Research scientists already report declines in native un-
lonid populations in the Illinois (Blodgett, 1994), St.
Lawrence (Riccardi. 1994}, and Mississippi rivers (Jen-
nings, 1994) and Lake St. Clair is beginning to show de-
clines in walleye populations (Griffiths, 1994).
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The National Biological Survey (Madenjian, 1994) esti- :
mated that zebra mussels are consuming 39 percent of the -
primary plankton production in western Lake Erie, greatly
reducing available food at the low end of the food chain.
Besides filtering food out of the water column, zebra mus- -
sels use native clams as substrate, which is a cause for-
concern for native clam populations.

Of particular concern is the endangered Maple Leal and

-Higgins-Eye clams on the $t. Croix River. Qut of this con- . -

cern argse a detailed zebra mussel response plan for the
St. Croix River, which serves as a border between Wiscon-
sin and Minnesota above the confluence of the Mississippi.
A multi-agency task force that includes staff from the U.S.
Fish & Wildlife Service. the National Park Service, and the
Minnesota and Wisconsin Departments of Natural Re-
sources, developed a specific action plan in 1993 to pro-
tect the St. Croix National Scenic Riverway from the threat:
posed by a zebra mussel infestation. The efforts are aimed
at reducing the risk of extinction to three federally endan-

_ gered native mussels including the Higgins’ eye pearly mus-

sel, the fat pocketbook mussel, and the winged mapleleaf

. mussel, as well as protecting more than 40 other species

of native mussels. :
Specific elements of the plan include: .

@An aggressive zebra mussel monitoring progr'ain:
®An information and education program;

San inspection program involving all watercraft
entering the St. Croix River at, or above the Arcola
Sandbar; and :

A remediation program that includes moabile .
equipment for boat washing to decontaminate vessels
that have been in infested waters. '

 The zebra mussel respanse plan on the St. Croix was an
interim program that was reviewed for effectiveness by all
the involved agencies in late 1993. It was decided at that
time that the program should remain in effect at least
through 1994. _ :

In September, 1994, zebra mussels were discovered on
boat hulls in the lower St. Croix. This will lead to a reevalu-

- ation of the existing program by the multi-agency task

force. This could lead to more restrictions on-navigation
in order to provide additional protection for the native
mussels in the upper St. Croix River. '

The OTA reports that nonindigenous species have beena

factor in listing 26 percent. or 160 of the 613 species-iden-
tified as threatened or endangered under the Endangered
Species Act. Zebra mussels could certainly increase the

number of endangered and threatened species in the fu-
. ture. : : :

As nofed in Table 2, many of the financial impacts cannot
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Environmental
Effects

Fishery Impacts

Griffiths predicts
that the
Thames River
walleye stock may
be gone by 1997 as
a resulit of the zebra

- mussel invasion,

which could cause

as much as a 50-per-
cent decline in the
walleye
population in
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be readily quantified, particularly those to the "équatlc envi-
ronment. However, this does not make them any less
costly to deal with in the longer term. '

Zebra mussels are likely to transform aquatic ecosys- .
tems, in particular the fishertes, but the effect and magni- . -
tude of those changes are difficult to predict.

As stated earlier, zebra mussels are very effictent filter
feeders, removing small particles out of the water column
like phytoplankton, small zooplankton such as rotifers
and water {leas, and detritus, bits of organic debris. Zebra
mussels can also filter and consume their own veligers.
Since plankton and detritus are major food sources in
aquatic ecosystems, fisheries-related effects could result
from zebra mussel! filtration activity.

By removing phytoplankton and detritus from the water
column, zebra mussels can cause a decline in the abun-
dance of zooplankton that feed on them. Further up the
food chain, larval fish of all species preying upon zooplank-
ton could face survival challenges as mussel populations
expand. Reduced larval fish populations and other food
web alterations could mean fewer predatory fish. -

Zebra mussel infestations may also adversely affect fish
populations through alteration of habitat and interference
with {ish spawning and recruitment. Increased water clar-
ity due to ftilter feeding by zebra mussels may weaken the -
ability of larval {ish to escape predation and can make
zooplankton more visible to fish predators. Certain spe-
cies of fish such as walleye, that like more turbid condi-
tions, will likely seek new habitat in deeper waters.

To date, research data from western Lake Erie has not
shown a perceptible effect on walleye spawning success de-
spite zebra mussel densities on spawning reefs that exceed
135.000 per square meter. Continued monitoring of wall-

- eye spawning areas is. however, necessary to document
. whether there are any future zebra mussel effects. Recruit-

ment of larval {ish species may decrease because of less
available food and increased predation, as shown by de-
clines in yellow perch populations in 1992 in Lake Erie.
Research in this area is far from complete.

Data from Lake St. Clair (Griffiths, 1994) indicate larval
walleye disappear from two to six weeks after they enter
Lake St. Clair from the Thames River because zebra mus-
sels have so radically altered the environment. Due to the
filter feeding of zebra mussels, Lake St. Clair is now
clearer, has fewer phytoplankton, has an increased abun-
dance of aquatic plants and a larger population of bass
and pike that prey on the walleye. Griffiths predicts that
the Thames River walleye stock may be gone by 1997 due
to the zebra mussel invasion, which could cause as much
as a 50-percent decline in the walleye population in
Lake 3t. Clair. - -

Although there is no research data available on smaller in-
land waters, the potential effect on the fisheries is may be.
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Effects On
Biodiversity And

Community Structure-

Water clarity will be
increased in
Wisconsin waters
that are infested
with zebra mussels,
but productivity of
those same waters
will likely decline.

Effects On Water
Clarity '

as severe, or more severe than to the Great Lakes because
the inland systems are less diverse and thus may have less
resilience to change.

Asis fr-equently the case with other non-native species
that successfully adopt new surroundings, zebra mussels

‘will likely change the structure of many of the aquatic com-

munities in which they are introduced. This could mean

that zebra mussels may out-compete some native species

and force them from their environment altogether, shrink
the niches of other species, or be responsible for the arri-
val of new species.

One group of orgamsms zebra mussels will likely affect
are native mussels. The sheer numbers of zebra mussels,
especially in areas of high infestation, may compete for
food and space and crowd out the approximately 50 spe--
cies of native mussels. Early research indicates that native
unionid mussel populations in Lake St. Clair and Lake
Erie are rapidly disappearing where excessive numbers of
zebra mussels have become established. Zebra mussels
have the potential to substantially reduce native mussel
species from Wisconsin's lakes and streams and possibly
drive some of these species to extinction,

- Other organisms; such as certain species of diving ducks
that eat zebra mussels, may become more abundant in cer-

‘tain areas because of the readily available source of food.

Organisms such as algae, zooplankton. aquatic insects, na-
tive clams. forage fish and certain species of sport fish
could all potentially decline if zebra mussel densities in-
crease significantly. In other cases, there may be a shift in
dominance and species composition. For example, :
aquatic plants will likely grow to greater depths due to in-
creased water clarity while open-water, or pelagic algal spe- -
cies may decline. In other cases, aigae and fish dominanee -
may shift from pelagic forms to bottom-dwelling, or ben-
thic forms.

Table 3 summarizes some potential effects zebra mussels

-may have on various aquatic 'organi_sms. It is impossible

to accurately predict how various species in an aquatic eco-

systemn will react to a zebra mussel invasion. Zebra mus- =

sels probably will, however, alter the aquatic environment
in ways we are not accustomed to and that are not neces-
sarily desirable.

Laboratory studies indicate that zebra mussels can effi-
ciently filter food particles down to 0.7 microns. Under op-
timal conditions, adult mussels can filter between one and

two liters of water per day. As previously discussed, stud-

ies have shown that this {iltration ability can significantly
increase water clarity. Since zebra mussels were intro-
duced in the western-basin of Lake Erie, researchers have
noted a two- to three-fold increase in water clarity and a
significant decrease in the amount of chlorophyll present.
Chlorophyll conient is an md:cator of the productivity of
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Table 3. impacts Of
Zebra Mussels On

Aquatic Ecosystems

an aquatic ecosystem, and it provides a measure of the
amount of algae present.

The extent that zebra mussels can change the water clar-
ity and productivity of Wisconsin waters will depend, in

(Simplified) part, on the degree of infestation and the trophic condji-
tians of a particular water body. The amounts of water fil- _
ORGANISMS : . PROJECTED IMPACTS
AFFECTED - OVERALL i, SPECIES COMPOSITION RECRUITMENT
: ABUNDANCE ' {Shift in Dominance} {Addition of hew individuals)
PRIMARY PRODUCERS: . ’ Algal dominance may shift from Dediine - pelagic forms
' aigae Decline Hoatng, pelagic forms (dedline) to |Increase - benthic forms
. lattached, benthic forms {increase)
macrophytes (aquatic plants) |Increase . ‘Macrophytes will likely increasa in |Increase
; . .dominance and grow 1o deeper
‘depths due to increased water.
‘darity .
PRIMARY CONSUMERS: o ;Zeoplankton dominance may shift | Potential decline in pelagic forms.
zZooplanidon . Deciina ‘frem maore pslagic forms to ! .
-benthic forms :Potential increasa in benthic forms
native mussels Decline Native mussels are kkely to Decline
) : idecline substantially because they |
will not be abie to successfuily
compete .
i . .
SECONDARY CONSUMERS: A likaly shift in apecies ,:Forage fish popuiations may be
i forage fish - - |Unknown compasition to forage fish species reduced by delays in recruitment
. ‘that can benefit from zebra or daciines in reproduction
mussels - potential
| i .
taquatic insects and invertebrates [Unknown i :
' Dominance of certain species will |Unknown )
likely shift ) k
1TOP LEVEL CONSUMERS: Overall abundance |Dominance may shift from pelagic ‘Passibly lower; zebra mussals
fish may be the same but .fish ta benthic figh . might limit spawning habitat and
] the compasition of ‘ iinterfere with fish egg and fry
specigs wiil likely shift. |daveiopmant

Accumulation Of
Toxins

tered may be different for rivers than for lakes; conse-
quently, the impacts are likely to be different as well.

Increased water clarity, as a result of zebra mussel ftlter-
ing, will allow greater light penetration thus providing the
opportunity for aquatic plants to grow to increased depths.
Relatively shallow lakes, like Lake Winnebago, could be af-

fected significantly as an increase in water clarity would

likely augment aquatic plant growth and undesirable at-
tached algal species.

Effects on the food chain from water clarity and productiv-
ity changes are described in Table 3. o :

Because zebra mussels can filter large volumes of water
in a relatively short time, they have the ability to build up,
or bicaccumulate toxic contaminants, as they ingest phyto-
plankton and dissolved organic carbon. Once zebra mus-

-sels have accumulated toxins, they can redistribute the

confaminants in the environment. This may mean in-
creased trace metals and toxic organic compounds in the
sediment where zebra mussel colonies are established.

27



A Zebra Mussel Report to the Legislature

The build up of
contaminants in
2ebra mussels, or
bioaccumulation,
will likely occur
along the Lake
Michigan shoreline,

Green Bay, the -
lower Fox River and
tributaries where

there are known
toxic hot spotls.

Figure 1. North
American Range Of The
Zebra Mussel As Of
September, 1994,

. Follows. Copyright
1994, New York Sea
Grant. Reprinted With
Permission.

Toxic assessment data from lakes Erie, Michigan and
Huron (Kreis, 1994) have shown that zebra mussels bioac-
cumulate polychlorinated biphenyls (PCBs), polycyclic aro-
matic hydrocarbons (PAHs), some heavy metals (lead and
cadmium) and a few pesticides (DDT and dieldrin). The
greatest concentration of these contaminants occurs in
mussel tissue, not in shells. The data from the Great
Lakes show an average bioaccumulation rate inthe mussel
tissue of about 0.5 parts per million for PCBs, which will

. vary somewhat based on the time of year and location.

The actual bicaccumulation of toxins in the tissue of zebra -
mussels will depend on-the contaminant’s concentration in .
the water, sediment and food, and the animal’s physiologi-
cal state. . S

In Wisconsin, zebra mussels will likely accumulate some
PCBs and other contaminants in areas along the Lake
Michigan shoreline, Green Bay and the lower Fox River,
and tributaries where there are known toxic hot spots. Ze- -
bra mussels could affect the cycling of contaminants in -
some of the shallow areas along the Lake Michigan shore-
line and in Gréen Bay due to their high filtration rates,
bicaccumulation potential and fecundity rates. In inland-
Wisconsin waters, zebra mussel exposure to contaminants
will, in general, be less. Therefore, there is less of a.con-
cern that zebra mussels will bicaccumulate toxins, com-
pared to some areas within the Great Lakes. Toxic
assessments for zebra mussels will need to be conducted
on Wisconsin watérs in the future to document where prob-
lems are occurring. '
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Regardless what
chemical is used to
- conirol zebra
mussels, treatment
must be provided to

meet water quality |

. ~ standards at the
point of discharge.

EFFECTIVE CONTROL
STRATEGIES FOR RAW
- WATERUSERS

. m water users in Wisconsin are mainly power plants

and water utilities. Some other indusiries, mainly pa- |
per companies. draw surface water, but their use is rela-
tively low and other, more expensive, sources are usually

- available. The recommended control strategy for raw

water users is to treat for mussel veligers rather than the
adults. This eliminates concerns and costs associated with
fouling at the facilities and mussel disposal.

Power utili-
ties use large
quantities of
water for cool-
ing systems,
passing the
water through
the plant and
discharging it
back to the
same water
body, a proc-
ess called
once-through

cooling. For a

large electric
power plant
like the Point

-Beach facility :

near Two Riv-
ers, more
than 900 mil-
lion gallons
per day are
used in large
and small
heat exchang-
ers. Water
flow to this
equipment is

~ critical to the

safe and effi-
cient opera-
tion of the
plant and the

“continued . -
power distri-

“tion with the least environmental effects.

* can produce trihalomethanes. -

- duce trihalomethanes. Three times as

. odors. Has high capital, operation and

tion by-products.

Oxidizing Chemicals
Chiorine (Cl—A familiar. relatively in--
expensive chemical and a preferred op-

Most effective in summer when tempera-
tures are above 59°F (15°C). Not 100 % |
effective, corrosive to stainless steel and

Sodium Hypochlorite (NaOCl)—An ef-
fective oxidizer that will kill all adult ze-
bra mussels in 4-5 days at levels of 2.5
ppm. Highly corrosive. o

Potassium Permanganate
(KMnO4)— Effective at killing zebra
mussels without adversely affecting non-
target species. Produces fewer triha- -
lomethanes than chlorine. Turns water
pink at higher concentrations.

Chloramine—Not effective on veligérs
at lower concentrations (1.5 ppm pro-
duces 90% mortality).

Chlorine dioxide (ClO2)—Less effec-
tive than chloramines but does not pro-

expensive. as chlorine: : :

Ozone—The most effective oxidizer.
Can improve water taste and control

maintenance costs: is technically diffi-
cult to control: and can form disinfec-
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- Chemical Control

In Wisconsin, as is
the case in many
other states and
provinces, some

. chemical treatmenis
are simply not
environmentally
acceptable
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bution to several million people.

By comparison, the city of Milwaukee uses about 150 m:l-
lion gallons per day to supply residential and industrial us- -
ers. Water in municipal supplies must be both potable and
palatable. Off-odors, tastes, or colors are unacceptable to

.. residential users. Chemicals must be added or treatment

provided to remove odors. Chemicals used to control zebra
mussels must be approved by the National Sanitation Foun-
dation for use in drinking water and must be compatible
with the water treatment process for each utility.

In an extreme case in 1989, zebra mussels plugged the
water intake of Monroe, Michigan, and shut down the city's
water. Monroe is on the western shore of Lake Erie.

To date, chemical treatment has been the most common
zebra mussel control method due to its cost effectiveness
and familiarity. Initially, chemicals used at oceanside com-
munities to deal with other mollusks were sought as'a
quick response to the problems caused by zebra mussels
in Lake Erie. Molluscicides, developed specifically for mol-
lusks, were mvestl%ated by the power industry as well as
general chemicals, like chlorine and potassium pérmanga-
nate. Regardless what chemical is used to control zebra _
mussles. treatment must be provided to meet water quality
standards at the point of discharge.

Chemicals can be used to deter settling, or to achieve
some desired mortality. They can be fed intoc a water in-
take system intermittently at high levels during and after
the breeding season, or continuously at low levels through-
out the reproductive season. In some cases, facﬂmes use
chemical feed throughout the year.

While a variety of chemicals can be used for control each
has its strengths and weaknesses. Thus far, the least ex- .
pensive chemical option for utilities in the United States
and Canada is chlorine. But even chlorine has problems.
Water clarity, improved by the filtering action of zebra mus
sels, can reduce chlorine demand. For power plants this
may result in high enough doses to kill the mussels, but
that requires removal prior te discharge so no residual

‘chlorine remains in the waste stream.

Although the zebra mussel is a simple organism, it is able
to sense undesirable substances and close its siphons for up
to two weeks at a time, sugbesuamj{ that continued low doses
are more effective for total mort ity. Chemicals can also be
employed with other strategies to increase the effectiveness.
In Wisconsin, however, as is the case in many other states
and provinces, some chentical treatments are simply not en-
vironmentally acceptable. Currently, seven of Wisconsin's
municipal water utilities use chemical control options atan
average capital cost of $265,000. Milwaukee spent a total of
$2.5 million to install chemical treatment systems in its two
water treatment plants (Hahn, 1993).

Chemical treatment, even if it were enwronmentally
friendly and 100-percent effective, does not completely
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Physical And ~
Mechanical Controls

Coatings

- Sand Filters

Heat

Oxygen Deprivation

solve the problem. Dead mussels can break loose individu-
ally or in clumps and still block intake filters or heat ex-
changes. Mussels must be periodically removed from the
outside part of the intake structures which are not chemi-
cally treated. . ' oo

Coating surfaces with various materiais is an approach
used to deter settling of mussels. Various paints and
waxes have been used on surfaces like boat hulls. Coat- ' -
ings can be applied to a number of in-water uses. The ad-
vantage of coatings is low maintenance costs, but the initial
outlay may be quite expensive and some substances may
also be toxic. Applied research continues in this area, but
as is the case for other control strategies, no completely ef-
fective, low-cost coating has been found. :

Some of the most desirable long-term solutions to zebra
mussel problems are physical controls. One option is to
filter the incoming water through a bed of sand. The initial
cost is high, but sand filtration not only eliminates zebra
mussels, it also filters out other impurities as well.

Sand filtration is an old idea. The city of Superior installed
such a system in 1899 drawing water through a horizontal
layer of sand on the bed of Lake Superior.” The citles of Mani-
towoc, Wisconsin Rapids and Biron use a vertical filter called -
a Ranney Well; other configurations also exist. While larger
systems are feasible, sand bed filters are usually employed
by communities with withdrawal rates of less than 10 million

- gallons per day, which includes nine of the 14 Wisconsin

Great Lakes communities. Lake bed geology and relatively

~ higher capital costs will likely limit practical installation for

most Wisconsin communities.

Water hotter than 100°F will kill zebra mussels. Water
temperatures near 130°F wiIl.causg instantanecus death,
whereas temperatures around 100°F require longer expo-

- -sure time to Kill zebra mussels. Some power utilities can

reroute discharge water back into the plant and raise tem- -
peratures high enough to kill both veligers and adults .
within the raw water systems. The Wisconsin Electric
Power Company (WEPCO) in Milwaukee s one example.
By periodically recycling discharge water, WEPCO is able
to keep two of its power plants free of mussels. This ap-
proach is environmentally {riendly. However, not all plant
designs allow for water recirculation.

The cities of Cudahy, Racine and Kenosha all take advan-
taﬁe of having multiple intakes. By alternating between in-
taKke pipes, these cities are able to close one intake, treat.

- the water with chlorine or sodium bisulfite and leave the

pipe sealed for 30 days or more. Sodium bisulfate re-
nroves oxygen from the water. Chlorine causes zebra mus-

‘sels to close their siphons. In either case, the mussels
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Scrqping Or Pigging

Micro-filtration

Disposable
Substrates

Microbes And o
Pathogens

Electric Shock,
Acoustics, _ Ultra-violet
Radiation and Oth_ers

eventually die from lack of oxygen. The pipe must be
flushed to remove dead animals before going back on line.
The cost is about $24,000 for operation of these three
plants. - :

A simple approach at power plants is to periodically scrape
intake wells using high pressure hoses and manual tools.
Within intake pipes, cylindrical “pigs,” or balls or sponges
that can be forced through the pipe under high pressure to
scrape the pipe walls, much as one does with a household
drain. However, pigging may not be suitable for some in-
takes where the pipeline design or obstructions in the pipe
may trap the pig. Like almost all control options, plant man-

. agers must also deal with the zebra mussel waste from these

operations. Finding a suitable disposal site for dead, decom-
posing zebra mussels can be a problem.

One of the most promising control options is mechanical
in-line filters. In 1993, reports at-the 3rd International Ze-
bra Mussel Conference by Ontario Hydro and the New
York Power Authority provided positive test results using.
15, 20 and 40 micron filters. Using both intermittent and
continuous backflushing approaches, the tests removed 99
percent of settling size veligers from the intake and service -
water system (EPRI, 1993). -

Fish netting and.other materials can be deployed near the
entrances to intake pipes as alternate substrate for young -

© mussels to settle. Once encrusted the nets can then be dis- -

posed of. This technique has been widely discussed but
few technical papers are available to evaluate its effective-
ness. It appears to be an appropriate option in areas with
native clam populations where it offers an alternative sub-
strate for attachment. '

The identification of bacteria or other micro-organisms
that selectively attack zebra mussels. but not other organ-
isms, is an area of continued research. To date there are
no reported successes in this field. The potential for work-.
able solutions exists, but obviously careful laboratory

study is necessary before solutions are applied in the ficld.

These control options currently have practical applica-
tion in limited situations but overall are presently more ex-
perimental than practical. A presentation at the 1st
International Zebra Mussel Conference in 1991 discussed
placing a small amount of explosive in the center of an in-
take pipe and crushing settled adults with the explosion.
The author, a college professor, was trying to stimulate.
creative thinking to demonstrate that even seemingly un-
conventional methods can work. It is hoped a break-
through in one of these areas will provide a practical, -
economic solution.
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ENVIRONMENTAL AND
BIOLOGICAL CONTROLS

<

No selective toxicant has been developed tc control ze-
bra mussel populations in the environment. To date,
TFM. also known as “lampreycide,” for sea lamprey con-
trol has been the only chemical successfully used to con-
trol'a pest. Research conttnues o develop selective
chemical pesticides that would be effective in controlling ze-
bra mussels, and which would also pose little or no envi-
ronmental risk to other aquatic biota. If a selective .
- pesticide is developed that proves effective for environ-
;nental control of this animal, it is likely to be years in the
uture.

Biological control agents could be effective in certain ar-
eas in helping to curb this invader. Zebra musse! larvae
are preyed upon by young fish and zooplankton, but by it-
self this type of predation may not be very effective. Adult;
zebra mussels are eaten by rough fish species such as
sheepshead of 18 inches or longer or carp, or by waterfowl
: such as certain species of diving ducks. The effectiveness
In Europe, ducks - of these species to control zebra mussel populations de-
have been important pe?ds on the number of thesebpredatorsi their willingness

. to feed more exclusively on zebra mussels, and upon the
predators of zebra density and reproductive rate of the mussels.

“““““““““““““““ Some research is under way to identify species that may -
' : be capable of functioning as a biological control for zebra
mussels. Data from Lake Erie (French and Bur, 1993) has
shown that the freshwater drum have changed their food
habits since the invasion of the zebra mussel. Zebra mus-
sels have become an important component of the drum
diet because they are so abundant in the lake and because
the drum have learned to eat them. Large adult fresh
water drum may actually reduce zebra mussel populations
in some habitats of Lake Erie. The high reproductive rate
of zebra mussels in Lake Erie. however, reduces the likeli-
hood that the drum could act as an effective predator in .
controlling mussel populations. Although present in Wis-
consin waters, fresh water drum populations are relatively
low and thus will probably not act as a significant control.

In Europe. ducks have been important zebra mussel
predators. A recent study from the Cook Nuclear Plant in-
Bridgman. Michigan (Mitchell & Carlson. 1993),-was the
first published account of ducks eating zebra mussels in
North America. Migrating scaup were first observed eating
zebra mussels from the water intake structures at the .
Cook Nuclear Plant in the summer of 1991. Scaup and
other diving ducks seem to search out new feeding toca-
tions during migration or winter to consume zebra mus-
sels when available. Diving ducks are likely to selectively
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Other biological
control techniques

under consideration

include the release
-of sterile males,
~ habitat-
enhancement for
endemic natural
predators, the
introduction of
natural enemies and
the release of
microbial agents.

prey on zebra mussels only during certain times of the
year and then only at specific locations. Consequently, div-
ing ducks are not expected to be effective in controlling ze-
bra mussel populations in North American waters.

- Other biclogical control techniques under consideration

include the release of sterile males, habitat enhancement
for endemic natural predators, the introduction of natural
predators and the release of microbial agents. Several re-
search labs are investigating naturally occurring patho-
gens, as opposed to genetically engineered strains, to
control zebra mussels. Molloy et. al. (1994) presented pre-
liminary survey results on the pathological effects of para-
sitic organisms on zebra mussels at the 4th International
Zebra Mussel Conference. The intent of such research ef-
forts is to isolate a microbe or “super bug” that will selec-
tively control zebra mussels without adversely affectlnrg :
other aquatic organisms. This approach was successfully
used to contrel black flies in the Appalachians. .

Biological control agents can themselves becorne pests
and therefore must be screened carefully before introdiic- .
tion. Any technique used to control this animal in the eco-
system in the future, whether it is chemical or biclogical, is
likely to have some adverse side effects. ' ' .

Realistically, a combination of chemical use and biologi-
cal methods may prove, from an environmental stand-
point, to be the best control approach. Based on past
efforts to control exotic species that have become wide-
spread, however, much success in controlling zebra mus-
sels where they have become established in the '

. environment is unlikely.
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VI

EXISTING RESOURCES'
TO DEAL WITH THE

'ZEBRA MUSSEL PROBLEM

Wisconsin‘s efforts to combat zebra mussel problems,
as described in Section II, were accomplished over
the last several years through the equivalent of one half-
time staff person at WDNR. No state dollars have been spe-
cifically targeted for zebra musse! activities since their -
original discovery here in 1990. There has been, however,
some minor realignment in priorities within the agency to
focus additional resources on zebra mussel problems.

In addition to WDNR efforts, UW Sea Grant Institute has
devoted roughly one fuil-time staff person over the last sev-
eral years to focus primarily on.zebra mussel monijtoring
and information and education efforts. Funding for UW
Sea Grant Institute activities has come from National QOce-
anic and Atmospheéric Administration (NOAA) appropria-
tions under the Aquatic Nuisance Prevention and Control
Act. UW Sea Grant Institute and WDNR have worked
closely together to establish a state zebra mussel program.
The primary goal of that program has been controlling the
spread of this aquatic invader. S

At the federal level. the Nonindigcnous Aquatic Nuisance

- Prevention and Control Act (Public Law 101-646) was en-

acted in 1990 in response to the zebra mussel infestation
and other concerns about nonindigenous aquatic species
introductions. The act.provides an intergovernmental
mechanism for the development of a cooperative national
program to:

®Reduce therisk of, or prevent the unintentional
introduction and dispersal of nonindigenous aquatic
species that may be nuisances:

©Ensure prompt detection of the presence of, and
monitor changes in the distribution of nonindigenous
aquatic species; and

Scontrol established aquatic nuisance species in a
cost-effective, environmentally-sound manner.

An Aquatic Nuisance Species Task Force was established
to coordinate efforts related to nonindigenous aquatic spe-
cies in the United States. The task force consists of seven
federal agency representatives and eight ex officio mem-
bers that represent non-federal governmental entities. The
task force has established a national zebra mussel pro- '
gram to ensure coordination among the wide range of gov-
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ernment interests and other entities. The national pro-

gram addresses zebra mussel infestation through preven-
o _ tion, detection and monitoring and control efforts that also

Table 4. Estimates Of include protection of native species and ecosystems likely

The Total Funds Spent to be adversely affected. _
On Zebra Mussels, Per National funding for zebra mussel activities has been pro-

vided since 1990 when the Act was passed. Table 4 pro-

Fiscal Year, By vides an estimate of the-funding by each agency for zebra
Agency Via The 1990 mussels under the Nonindigenous Aquatic Nuisance Pre-
Aquatic Nuisance vention and Control Act. Funding has ranged from about

. " $1 million in fiscal year (FY) 1990 to about $10 million in
Prevention And . fiscal year 1993 although not all the monies were specifi-
Control Act (In Millions cally targeted for zebra mussel activities. The majority of
Of Dollars). ' dollars have been appropriated to Sea Grant and the U.S.
, Fish and Wildlife Service.

i . H | H B 18
I ! : | ; . :
1 ' AGENCY | FY90 | FY91 ; FY92 ' FYSe3 - FY94 : FY9S |
lus. Environmental Protection Agency P04 025 | 025 | 025 025 - 025
National Oceanic & Atm'csRheric Administraion . | | i !
o (NOARY. ! : | |
Great Lakes Environmantal Ressarch Laberatory | 0.1 10 1 10 09 | 09 | 09
{GLERL) _ , _
NOAA: Sea Grant - 0.4 20 ' 30 2.8 28 28
iDepartment of Interiar, U.S. Fish & Wildife Service 0.2 16 24 i 33 152 | 158
| Depariment of Interior, Bureau of Reclamation 0 0 0.2 01 | 005 : ID,OS
Department of Transportation,U.S. Coast Guard® 0.1 0.2 0.7 0.7 07 - 1.0
| Department of Defense, U.S. Army Corps of 0 0.1 -0.5 11 20 20
| Engineers _ ] ) .
I‘Tennessee Valley Authority . 0 0.1 08 12 . 10 = 1.0°
| TOTALS 08 525 | 885 ' 1035 | 092 95

1Only $2.4 miltion of the $2.8 million appropriated to Sea Grantin FY93 was actually spent. The balance of
$0.4 million carried over to FY34. : .

2In FY94, $3.8 million was appropriatéd to the U.S. Fish and Wildlife Service for the nonindigenous specieé pro-
gram of which $1.5 million was specifically targeted for zebra mussel activities. -

3In FYG5, $4.1 million was appropriated to the U.S. Fish and Wildlife Service for the nonindigenaus species pro-
gram, of which $1.5 million was targefted for zebra mussel activities. '

“The U.S. Coast Guard expenditures da not reflect funds spent only on zebra muss-el activities. Their efforts have '

peen focussed on the deveiopment of a ballast water and shipping initiative to control the introduction of nenindi-
genaus species into the Great Lakes. . .

SThe FY85 doaltars for the Tennessee Valley Authoriuty are projected expenditures.-

I
Under the provisions in the 1990 act. grants can be made

_available to states with completed aquatic nuisance species
implementation plans which the task force has approved.
Plans must identify management practices and measures
that will be undertaken to reduce infestations of aquatic
nuisance species. The federal cost-share assistance to the
states under this section of the act would not exceed 75
percent of the cost of implementing the plans.

As of fiseal year 1994, no federal funds had been appro-
priated for this purpose nor had any states requested fund-
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ing under the 1990 act. In fiscal year 1995, sp.e addo-

topma; fimdomg was appropriated for controls under the

act. The Aquatic Nuisance Species Task Force would like

. to use a portion of these monies to provide some funding -
in fiscal year 1995 to states with approved implementation -

plans. :

. _Legislatures from two Great Lakes states, Minnesota and .
New York, have directed their respective natural resource

management agencies to develop management plans for
aquatic nuisance species as specified in the federal act.
The New York Department of Environmental Conservation
completed a Nonindigenous Aquatic Spectes Comprehen-

- sive Management Plan in December, 1993. The Minnesota
Department of Natural Resources is now developing a simi-
lar plan that is expected in late 1994. Several other states

~have expressed interest in this process but have not yet in-
itiated development of the plans. The task force approved
the New York plan in March, 1994, and that state delega-
tion can now request funding for implementation of its
plan as part of the federal budget.

The WDNR is the agency responsible for developing Wis- -
consin’s implementation plan on aquatic nuisance species.
WDNR will soon be developing such a plan to guide state
actions in this area. The Eurasian water milfoil report sub- "
mitted to the Legislature in 1993 and this report will pro-
vide the basis for developing a comprehensive Wisconsin
plan for nonindigenous aquatic species.
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VIL.

Philosophy

Goals

Recommendations

GOALS,

RECOMMENDATIONS AND

RESOURCE NEEDS FOR
WISCONSIN'S ZEBRA
MUSSEL PROGRAM

he philosophy of Wisconsin's zebra musse! program -

has been to slow the spread of this aquatic invader
from infested to uninfested waters. Detecting the presence
and monitoring the distribution and density of zebra mus-
sels is essential in implementing effective control strate-
gies. Information and education efforts and technical
assistance are also essential in order to successfully slow
the spread of zebra mussels.

©Protect our native aquatic flora and fauna by reducing
- the threat that a zebra mussel invasion poses to the
natural balance of our aquatic environments.

©slow, and to the extent possible, prevent the spread of
zebra mussels. o :

Srprovide technical assistance to raw water users to
develop long-term, cost-effective and environmentally
safe solutions for controlling nuisance zebra mussel
populations. -

©Snform and educate recreational boaters of the
importance of maintaining clean boats to protect our

waters against unwelcome invaders like zebra
mussels. :

| Education

'™ Monitoring

0| T.échnical ass-istance
M Controls

M Integration
[ Regulation
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Education

Montitoring

Education efforts will focus on increasing public aware-
ness of the zebra mussel problem in Wisconsin and precau-
tions that should be taken to prevent the mussel's spread
and to control the animal when it does become estab-
lished. Education will also concentrate on improving the
public’s understanding of the function of native species of
aquatic animals and plants. : '

The following are examples of activities to be included as
part of an enhanced zehra mussel education program:

% creased emphasis on public service announcements,

“3illboard signs to alert boaters to follow good
boat-cleaning techniques, y

aDevelopment of videos for use by special interest
groups, _

< nformation packets for incorporation into school
curriculum,

“Signs at all the major boat landings, and

6Pamphlets and brochures for recreational boaters and
fishers.

Through our current information and education efforts, a
number of these activities are already being accomplished
to some degree. An augmented program will mean in-
creased public awareness on the zebra mussel issue.

Education efforts so far have relied almost exclusively on

- the Department of Natural Resources and UW Sea Grant

Institute to disseminate information on zebra mussels.

' This needs to change. In the future, the emphasis should

shift to a network system that includes sharing the burden
for an educational program. This means fishing clubs,
sporting organizations, lake associations, diving clubs,
utilities, schools, etc. will be part of a zebra mussel educa-
tion network. WDNR and UW Sea Grant Institute will coor-
dinate distribution of education materials such as

~ pamphlets, brochures and videos to various groups and or-

ganizations who, in turn, will assist in disseminating infor-
mation. This will result in a more effective public

* education program on zebra mussels.

The purpose of the monitoring program is to document
the arrival of zebra mussels, track their spread in Wiscon-
sin waters and determine their population growth and sea-
sonal abundance. Monitoring is important because it
confirms where zebra mussels are found and it can alert fa-
cilities or other affected parties of potential problems.

Current monitoring eiforts are being accomplished
through a network consisting primarily of volunteers. . This
monitoring network of trained volunteers enhances the
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Current data
management efforts
to track and

document the .
spread of zebra
musseis wiil need to
expand to include
evaluation of
impacts to native
species and the
effects of control

strategies.

TR A e

Technical Assis_tance

state’s ability to track the spread of zebra mussels, since -
professional staff time and funding are limited.

Professional monitoring efforts will be needed to supple-
ment the volunteer sampling pro%‘?vm. Monitoring by pro-
fessional biologists from WDNR, Sea Grant Institute,
U.S. Fish and Wildlife Service, and the U.S. Corps of Engi-
neers will follow more structured guidelines contained in
the latest scientific sampling methodologjes. and will in-
clude sampling of both adults and veligers (larvae). This
more rigorous approach to sampling on a number of select
waters by professional staff will increase confidence in the
sampling results. Professional biologists will also verify
new infestations identified through the volunteer program.

Objectives of the monitoring program are to:

‘/Improve the likelihood of early detection through a
ne;_twork of volunteer and professional sampling
efforts, :

hN

Monitor the spread of zebra mussels and the effects of
their population expansion on native species and
ecosystems and on human facilities and activities,

N

Provide timely notification to appropriate entities of
the detection and dispersal of zebra mussels and the -
potential effects of the mussels, and o

\

Assess appropriate management and control
techniques based on population levels and determine
the effectiveness of control strategies once they are in
place.

One means of accomplishing these objectives is through a
database network. Monitoring information is already be- -
ing entered into the state’s Geographical Information Sys-
tem (GIS). Current data management efforts to track and
document the spread of zebra mussels will need to expand
to include evaluation of impacts on native species and the
effects of control strategies. It will also be important for
Wisconsin to network with national monitoring efforts and
those of other states where zebra mussels are a problem.

Another component of the monitoring programs is evalu-

~ ation of toxins. Zebra mussels need to be collected and
"analyzed for toxins to determine whether contaminants are =
~ building up, or bioaccumulating in zebra mussel tissues,

and if so, where the problems are occurring, An addi- -

.tional need is to conduct follow-up tissue monitoring of ze-

bra mussels at those sites where bioaccumulation of toxins
has been identified. The monitoring data, collected over a
longer time, would be important in assessing trends re-_ -
lated to bioaccumulation of contaminants in zebra mussels.

. WDNR will continue to serve in a networking capacity for
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Controls

Integration

water utilitles, power plants, industrial facilities and dam
operators. As a conduit for information, WDNR will facili-
tate private sector efforts to develop environmentally
sound and cost-effective controls for dealing with zebra
mussels. WDNR, through its contacts with other states,
provinces and universities in the Great Lakes region and
at the national level, will provide information in the form of
literature references and technical contacts to municipali-
ties, utilities and industries requesting this type of assis-
tance. This approach will aid the private sector in
developing cost-effective, long-term solutions to problems
caused by zebra mussels.

The policy of the state should be to not provide {inancial
assistance to facilities for mitigating the impacts of the ze-

. bra mussel infestation, limiting its efforts to providing tech-

nical assistance, unless the invasion of an exotic species
has far-reaching consequences on the private sector. in-
cluding agriculture or industry.

A number of effective control strategies for raw water us-
ers are available and in use as described in Section IV. Ad-
ditional state dollars are not needed to conduct further
research on chemical, mechanical or physical treatment’

‘technologies. The private sector and other governmental

agencies in the United Staies and Canada are already
spending sufficient funding and efferts to develop zebra
mussel controls for raw water users.

What is needed is funding to develop controis for zebra
mussels in the aquatic environment. This effort should be
similar to the research that went into developing TFM for
sea lamprey control. Wisconsin should not undertake this
effort alone. The state needs to pool its resources with
other states and provinces to examine various effective
treatment options to limit or control zebra mussel popula-
tions in the wild. :

An effective zebra mussel control program must include -
an integrated approach on how to respond to unintentional
introductions of nonindigenous species in the state and in
turn how to.control and manage them. This will likely in-
clude administrative rules and internal WDNR guidance
that will form the basis of a consistent policy on nonindi-
genous species. This means that the overall policy. and ap-

" plication of that policy, would be similar for all
'nonindigenous species regardless whether it Is zebra mus-

sels, Eurasian water milfoil, the ruffe or any other species -
that the agency is trying to control. :

This is not to say that the management plans developed
for individual nuisance species would be the same. The fo- -
cus in terms of policy imaplications for management of the
various nuisance species would, however, be similar. For
example, any control program would have to minimize
harm to the environment and the public health and wel-
fare. In addition, any management controls would have to
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Regulations

The desired course
of action is for the
Natural Resources
Board and
Legislature to
consider fegisiation
that would reguiate
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only zebra mussels,
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indigenous species.

Funding
Recommendations

safeguard recreation and other human activities while
avoiding long-term, expensive control technologies at the -
taxpayers’ expense. : S :

There are currently no statutory regulations or adminis-
trative rules in place that control or Iimit the spread of ze-
bra mussels. Other states. such as Minnesota, have

- enacted rules on exotic species. The effectiveness of those
- regulations should be carefully examined. To the extent

possible, Wisconsin's rules should be crafted similarly so
they are integrated with other states, particularly in the
Great Lakes region. Minnesota regulations are attached to
this report in Appendix B as an example of model legisla-
tton on exotic species. : :

The key to a successful zebra mussel control prégram is
preventing their spread. Laws that prohibit the launching

of watercraft or trailers with zebra mussels attached could

certainly enhance efforts to slow the spread of this animal

~and should be seriously considered. But consideration

also has to be given to enforcement. In many cases, zebra
mussels are likely to be transported from one water body
to another in the larval form. Regulations that would

make it unlawful to transport the veligers may be difficult,
_if not impossible, to enforce. : '

Any future laws in this area need to have a strong educa-
tion component in order to gain public acceptance. In ad-
dition, any penalties should be reasonable based on the
seriousness of the violation. "

The desired course of action is for the Natural Resources

Board and Wisconsin Legislature to consider legislation
that would regulate the possession, transportation and in-
troduction of not only zebra mussels, but all harmful
aquatic nonindigenous species. '

The funding recommendations contained in this section
represent a statewide assessment for all Wisconsin waters
and are not limited to just infested waters or affected facili-
ties. Itincludes the best available projections of the re-
sources needed to adequately address the problems posed
by zebra mussels in Wisconsin. -

Based on best available estimates, the WDNR and UW Sea .

Grant Institute are devoting-about 1.5 full-time employees
(FTEs) and 830.000 per year to zebra mussel activitles.
This falls short of the annual projected level needed of 4.0
FTEs and $580,000 annually to implement the goals and

recommendations detailed in this report. Of the total level ‘

of effort needed, 3.0 FTEs and $530,000 are recom-
mended for WDNR and 1.0 FTE and $50,000 are recom- .
mended for UW Sea Grant Institute. Table 5 contains an
assessment of the available resources and the additional -
needs required for dealing effectively with the zebra mus-
sel problem in Wisconsin.

. The additional resourc'e_s needed for technical support,
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‘Suggested Funding
Sources

Table 5. {(Next Page)
Assessment Of The

. Available Resources
And Additional Level
Of Effort Required To
Deal Effectively With
The Zebra Mussel
Problem In Wisconsin

which includes information and education, monitoring and -
technical assistance, are 1.5 FTEs and $400,000. For pol-
icy management, which includes controls, integration and

regulation, the additional resources necessary would be -

1.0 FTE and $150,000.

These estimated requirements for staffing and funding
are based on the best available projections of the resources -
necessary {o deal with the problems posed by zebra mus-

_sels. As reflected in Table 2 in Section III, many of the fi--

nancial impacts are unknown, particularly to the
environment. Even though the financial impacts to the en-
vironment cannot yet be determined. they are no less real
and may end up being more costly in the long run. At
some future time, if or when these impacts can be quanti-
fied, the level of effort and resource requirements, as con-
tained in Table 5, will need to be reassessed.

In order to deal effectively with the problems posed by ze-
bra mussels, funding from both the private and public sec-
tors is essential. The assessment of rescurce needs in

- Table 5 reflects only the public funding needed. The pri- .

vate sector has already invested considerable monies in
controlling zebra mussels. : '

Wisconsin's water utilities and power plants have spent
about $5 million on controlling zebra mussels through :
1993, with the future costs likely to increase (see Table 2}. -
State funds are not recommended for mitigation of the im-
pacts of zebra mussels for these facilities. In addition to
developing controls at their facilities, the private sector will
be responsible for a number of other activities inciuding:
research into and development of control options for raw
water users, monitoring at their facilities, contaminant
evaluations if mussel disposal occurs and assistance and -
participation with the public sector on information and
education efforts. '

Although there are no cost figures available to the private -
sector forlimplemenun% these specific activities, the {inan-
cial burden could significantly outweigh public funding
that will be required. Wisconsin will need an additional

- $725,000 annually in public funding, which includes -

money for staffing, to deal effectively with zebra mussel
problems. The suggested source for state dollars would be
50 percent general purpose revenue {GPR) and 50 percent
segregated funds. It is recommended that GPR monies be

_replaced by federal funding if they are available after the

state implementation plan is completed and approved as
required by the 1990 Aquatic Nuisance Prevention and
Control Act (see Section VII). Federal funding is not likely
to be available before fiscal year 1996. which means state
GPR funding would be necessary for at least several years.
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Categoryl Program Elements | % Staff Existing | Total Level of Additional
: _ ' Effort Resources Effort Needed® Resources
Needed'|  Available? | Required
Staffing [Funding Staffing Funding ;Staffing |Funding
-~ |Information and . 30 0.5) $25,000 1.01$325,000 0.5/$300,000
E § Education/Outreach B : s
28 '
- . .
an S Monitoring : :
E ; -Water Users "5 0 $2,500 0.1} $10,000 0.1| %$7,500
e W -Waterbodies _ 30 0.5 $2,500 0.8 $10000/ - 0.23i $7,500
£ |-Toxic Evaluations 5| o o 0.1 $85,000 0.1/ $85,000
2 - - —~
Technical Assistance 30 0.5 o~ 1.0 0 05 D
- - Controls. ! - -
5'§ .|-Raw Water Users® 1 = — $sM| - — - | — o~
E 8- -Aguatic Environment 20 0 0 0.2/$100,0000 -  0.2{$100,000
52 . .
g i i 5 . . . d . f
£ + |(Integration : 50 0 0 0.5} $50,000 0.5i $50,000
ar : : _
S < IReguiation 3 o 0 0.3 0 0.3 0
o : . ! . |
— . :
TOTALS - —-; 1.51 $30,000 ~4.0 $580,000; ' 2.5!$550.000
l - i .

"The p'ercent of total staff gffo'rt needed by specific category, either Technical Support or Policy Management.

2WDNR has realiocated one half-time staff person for zebra mussel activiteis over the fast several years and Uw
Sea Grant Institute has devoted roughly one full-time staff person and $25,000 over the same period, The dollars
spent on information and education are part of UW Sea Grant Institute’s funding under the Aguatic Nuisance Pre-
vention and Control Act.. . : :

3The total level of effort needed includes three fulltime staff equivalents and $530,00¢ for WDNR and ane full-
time staff equivalents and $50,000 for UVW Sea Grant institute.

‘Raw water users, which include primarily water utilities and power plants, spent about $5 million on controlling ze-
bra mussels through 1993, with the future costs likely to increase (refer to Table 2). Itis not recommended that state
funds be used to mitigate the impacts of 2ebra mussels on theése facilities {refer fo the discussion on technical assis-
tance in Section VIII). Thus, the funding and staffing for raw water users is not reflectied in the total resources
needed, . :

5This effort involves developing an integrated approach for responding to unintentional introductions of nuisance
aquatic exotic species in the state as well as coordination with other states and federal agencies, including the
Aquatic Nuisance Species Task Force. :
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APPENDIX B

Selected - |

* ompiled by the Minnesota Department of Natural Re- ‘
mesom Csources - Exotic Species ProgramRevised May 4, 1994
Exotic - |

' 2o : Subd.1. Transportation prohibited. Except as provided in.
- Spcc:es : subdivision 2, a person may not transport Eurasian or

Statutes Northern water milfoil, myriophyllum spicatum or exalbes-
_ - - cens, zebra mussels, or undesirable exotic aquatic plants
o . or wild animals identified by the corumissioner of natural -
resources on a road or highway, as defined in section
160.02, subdivision 7, or on forest roads.

MS 18.317 ' Subd.la. Placement Prohibited. A person may not inten-
e £C ' _ tionaily place undesirable exotic aquatic plants or wild ani-
UNDESIRABLE _ mals into public waters within the state. _ ‘
EXOTIC AQUATIC - Subd. 2. Exception. A person may transport Eurasian or
" PLANTS OR WILD Northern water milfoil, myriophyllum spicatum or exalbes-

ANIMALS. ~ cens, or other undesirable exotic aquatic plants or wild anij-

, ) mals identifled by the commissioner of natural FEsSources .
for disposal as part of a harvest or control activity con- -
ducted under a permit or as specified by the comimissioner. -

Subd. 3. Launching of watercraft with Eurasian or .
- Northern water milfoil or other Harmful Species prohib.-
- ited. :
i (a) A person may not place a trailer or launch a water-
craft into waters of the state if the trailer or watercraft has -
attached to it Eurasian or Northern water milfoil, zebra
mussels, or other undesirable exotic aquatic plants or wild
animals identified by the commisstoner of natural re- _
sources. A conservation officer or other licensed peace offi-
cer may order the removal of Eurasian or Northern water
milfoil, zebra mussels, or other undesirable exotic aquattc
plants or wild animals identified by the commissioner of
natural resources from a trailer or watercraft hefore being
placed or launched into waters of the state. .

(b) For purposes of this section, the meaning of water-
craft includes a float plane and “waters of the state” has
the meaning given in section 103G.005. subdivision 17.

(c) A commercial harvester shall clean aquatic plant har-
vesting equipment of all aquatic vegetation at a suitable lo-
cation before launching the equipment in another body of
water. -

Subd. 3a. Inspection of Watercraft and Equipment. Water-
craft and associated equipment including weed harvesters,
. that are removed from any waters of the state that the com-
missioner of natural resources identifies as being contami-
. - nated with Eurasian water milfoil, zebra mussels, or other
coe | undesirable exotic aquatic plants or wild antmals identi-
. fied by the commiissioner of natural resources, shall be ran-
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Ecologically Hnrmful

Species

M.S. 84.966
CONTROL OF -
PURPLE
LOOSESTRIFE.

M.S. 84.967

. ECOLOGICALLY |
 HARMFUL SPECIES;
DEFINITIONS,

M.S. 84.968
ECOLOGICALLY
HARMFUL SPECIES:
MANAGEMENT
PLAN; REPORT

domly inspected between May 1 and October 15 for a mini-
mum of 10,000 hours by personnel authorized by the com-
missioner of natural resources. Beginning in calendar year
1994, a minimum of 20,000 hours of random inspections

-must be conducted per year.

Subd. 4. Enforcement. This section may be enforced by
conservation officers under sections 97A.205, 97A.211,
and 97A.221, subdivision 1, paragraph (a), clause (1). and
by other licensed peace officers.

Subd. 5. Penalty. A person who violates subdlvismn 1,
la, 3. or 3a is guilty of a misdemeanor. A person who re-
fuses to obey the order of a peace officer or conservation of-
ficer to remove Eurasian or Northern water milfoil, zebra
maussels, or other undesirable exotic aquatic plants or wild
animals from a trailer or watercraft is guilty of a misde-
meanor.

Subd. 1. Definition: For the purpose of this section, “pur-
ple loosestrife” means Lythrum salicaria, Lythrum vir-

gatum, or combinations thereof.

Subd. 2. Establishment of Control Program:

The commissioner of natural resources shall coordinate a
control program to curb the growth of purple loosestrife.
The commissioners of agriculture and transportation must
aid and corporate with the commissioner of natural re-
sources to establlsh implement and enforce the control
program. -

Subdivision 1. Scope. For the purposes of sections

- 84.967 to 84.9692, the following terms have the meanings

given them. -

Subd. 2. Ecologically Harmful Exotic Species. “Ecologi-
cally harmful exotic species” means non-native aquatic
plants or wild animals that can naturalize, have high propa-
gation potential, are highly competitive {or limiting factors,
and cause or may cause displacement of, or otherwise
threaten, native plants or native animals In their natural -
communities.

Subd. 3. Limited Infestanon of Eurasian Watermilfoil.. _
“Limited infestation of Eurasian water milfoil” or “limited
infestation” means an infestation of Eurasian watermilfoil -
that occupies less than 20 percent of the littoral area of a
waterbody up to a maximum of 75 acres, excluding water
bodies where mechanical harvesting is used to manage .
Eurasian watermilfoil or where no Eurasian watermilfoil
control is planned.

Subdmsxon 1. Management Plan. {a} By January 1, 1993,
a long-term statewide ecologically harmful exotic species
management plan must be prepared by the commission of
natural resources and address the following:

(1} coordinated detection and prevention of acci_de_ntal in-
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‘troduction;

(2) coordinated diséeminaiion of information about .
ecologically harmful exotic species among resource man-
- agement agencies and organizations; B S

(3) a coordinated public awareness campaign re rciing.
ecologically harmful exotic animals dand aquatic plants;

{4) a process, where none exdts, to desig-nate and classify - |
ecologically harmful exotic species into the following catego-
ries:. o T

~ (i)undesirable wild animals that must not be sold, propa- |
- gated, possessed, or transported: and ' -

(ii) undesirable aquatic exotic plants that must not be
sold, propagated, possessed, or transported;

(3) coordination of control and eradication of ecologically
- harmful exotic species on lands and public waters; and -

(6) develop a list-of exotic wild animal species intended
{or nonagricultural purposes, or propagation for release by
state agencies or the private sector.

(b) The plan prepared under paragraph (a) must include -
containment strategies that include: - - o

(1) participation by lake associations, local citizen _
groups, and local units of government in the development
and implementation of lake management plans; D

(2} a reasonable and workable inspection requirement for
boats and equipment participating in organized events on
the waters of the state. : '

(3) allowing access points infested with ecollogically harm-
ful exotic species to be closed, for not more than a total of .
seven days during the open water season, for control or
eradication purposes. and requiring posting of signs

(4) provisions for reasonable weed-free maintenance of
public accesses to infested waters; and ' .

{5) notice to-travelers of the penalties for violations of
‘laws relating to ecologically harmful exotic species.

Subd. 2. Report . The commissioner.of natural resources
shall be January 1 each year submit a report on ecolog-
cally harmful exotic species to the legislative committees
having jurisdiction over environmentfal and natural re-
source issues. The report must include

(1) detailed information on expenditures for adminsitra- -
tion, education, eradication, inspections, and research;

{2) an analysis of the effectiveness of management activi-
ties condticted in the state, including chemical eradication,
harvesting, educational efforts, and inspections: ' ;

(3} information on the participation of other state agen-
cies, local government units. and interest groups in control
 efforts; - S

(4) informatiOn on managemen_t_efforts'in other states;
- () information on the progress made by species:
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MS.84.969
COORDINATING

" PROGRAM, GRANTS,

' AND REGIONAL
COOPERATION

M.S. 84.9691
" RULEMAKING

M.S. 84.9692 CIVIL
CITATIONS AND
PENALTIES.

(6) an estimate of future management needs. o

Subd. ]. Coordinating Program. The commissioner of .
natural resources shall establish a statewide coordinati
program to prevent and curb the spread of ecologically
harmful exotic animals and aquatic plants. '

Subd. 2. Grants. The coordinating program created in

- subdivision 1 may accept gifts, donations, and grants to ac-
- complish its duties and must seek available federal grants-

through the federal Nonindigenous Aquatic Nuisance Pre-
vention and Control Act of 1990. A portion of these funds
shall be used to implement the plan under section 10.

- Subd. 3. Regional Cooperation. The governor may coop-

erate individually and regionally, with other state gover-
nors in the midwest for purposes of ecologically
harmful exotic species management and controt.

(a) The commissicner of natural resources may adopt
emergency and permanent rules restricting the introduc-
tion, propagation, use, possession, and spread of ecologi- -
cally harmful exotic species in the state, as outlined in
section 84.967. The emergency rulemaking authority
granted in this paragraph expires July 1, 1994. :

(b) The commissioner shall adopt rules to identify bodies
of water with limited infestation of Eurasian watermilfoil:
The areas that aré infested shall be marked and prohibited
for use.

(c} A violation of a rule adopted under this section isa-
mlsdemeanor

Subdivision 1. Authonty to issue. After appropnate _
training, conservation officers, peace officers, and other

.- staff designated by the commissioner may issue warnings

or citations to persons who:

(1) unlawfully transport ecologically harmful exotic spe- '
cies on a public read:

{2) place a trailer or launch a watercraft w1th ecologlcally
harmful species attached into waters of the state;

(3) operate a watercraft in a marked Eurasian water mil-
{oil limited infestation area; or

(4) damage, remove, or sink a buoy marking a Euras1an
water milfoil infestation area.

Subd. 2. Penalty Amount. A citation issued under thls
section may impose up to the following penalty amounts:

_{1) $50 for transporting visible Eurasian water miifoil on

a public road in each of the following locations:

(i) the exterior of the watercraft below the gunwalcs in-

.. cluding the propulsion system:

(ii) any surface of a watercraft trailer:
(iit} any surface of a watercraft interior of the gunwales;
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Licences

M.S. 86B.401
WATERCRAFT
LICENCES.

(iv) any water container including livewells, minnow buck-
ets, or coolers which hold water; or -

(v) any other area where visible Eurasian water milfoil is
found not previously described in items (1) to (4);

(2) 8150 for transporting visible zebra mussels on a pub-

-lie road;

(3) 8300 for transporting live ruffe or live rusty crayfish

ona public road;

(4) for attempting to launch or launching into noninfested
waters a watercraft with visable Eurasian water milfoil or

“adult zebra mussels attached, $500 for the first offense

and $1,000 for a second or subsequent offense:

(5) $100 for operating a watercraft in a marked Eurasian
water milfoil limited infestation area other than as pro-
vided by law: .

(6) 8150 for intentionally damaging, moving, removing, or
sinking a milfoil buoy; or '

(7} $150 for launching or attempting to launch into in- .
fested waters a watercraft with visible Eurasian water mil-
foil or visible zebra mussels attached . -

Subd. 3. Payment of Penalty. If not appealed under sub-
division 4, civil penalties are payable to the commissioner

~ no later than 30 days after issuance. Fines collected under -

this section must be credited to the water recreation ac-
count.

Subd. 4. Appeals. Citations may be appealed under the
pracedures in section 116.072, subdivision 6, if the per-
son requests a hearing by notifying the commissioner
within 15.days after receipt of the citation. If a hearing is
not requested within the 15-day period, the citation be-
comes a final order not subject to further review. -

Subd. 5. Enforcement of Field Citations. Field citations
may be enforced under section 18.317.

Subd. 6. Cumulative Remedy. The authority of conserva-

- tion officers to issue field citations is in addttion to other

remedies available under law, except that the state may not’
seek penalties under any other provision of law for the inci-
dent subject to the citation, '

Subd. 11. Suspension for not removing water milfoil or
other undesirable exotic species. The commissioner , after
notice and an opportunity for hearing, may suspend for a
period of not more than one year the license of a watercraft
if the owner or person in control of the watercraft or its

trailer refuses to comply with an inspection order of a con- =~

servation officer or other licensed peace officer or an order
fo remove Eurasian or Northern water milfoil, myriophyl-
lum spicatum or exalbescens, zebra mussels, or other un-

- desirable exotic aquatic plants or wild animal species

identified by the commissioner from the watercraft or its
trailer as provided in section 18.317, subdivision 3.
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| M.S.86B.415
LICENSE FEES.

103G.617 EURASIAN
WATER MILFOIL -

" EDUCATION AND
MANAGEMENT.

Ecologically
Harmful |

Exotic Species

Emergency
Rules

Minnesota Rules
Chapter 6216

. (effective Aug. 12,
1993) '

6216.0100
DEFINITIONS.

Subd. 7. Watercraft surcharge A surcharge is placed on
each watercraft licenses under subdivisions 1 to 5, for con- -
trol, public awareness, law enforcement, monitoring, and
research of nuisance aquatic exotic species such as zebra
mussel, purple loosestrife and Eurasian water milfoil in "
public waters and public wetlands. The surcharge is $5 un-
til December 31, 1996, and $3 there after.

“Subd. 1. Deﬁnition.. For the purpocses of this section,
“Eurasian water milfoil” means myriophyllum spicatum.

Subd. 2. Inventory. The commissioner shail inventory
and monitor the growth of Eurasian water milfoil on lakes
in the state. The commissioner may use volunteers to aid-
in the inventory efiort.

" Subd. 3. Education. The commissioner shall publish and |

distribute informational materials to lakeshore owners
and boaters on the control problems of Eurasian water mil-

- foil. .
' Subd. 4. Management. The commissioner shall coordi-

nate a control program to manage the growth of Eurasian -
water milfoil with appropriate local units of government,
special purpose districts, and lakeshore associations. Tech-.
nical assistance may be prowded by the commissioner

upon request.

" . Subd. 5. Research. The commmissioner shall initlate coop-
" erative research with the University of Minnesota and other

public and private research facilities to study the use of
nonchemical methods, including biological control agents

- for controt of Eurasian water milfoil.

Subpart 1. Scope. The terms used in chapters
6216.0100 through 6216.0700 have the meanings given to
them in Minnesota Statutes , sections 84.967 and
97A.015, unless otherwise noted.

Subp. 2. Applicant. "Applicant” means any person who
applies for a permit pursuant to parts 6216.0100to
6216.0700.

- Subp. 3. Aquatic plant “Aquatic plant” means a plant,
including any part or seed of a plant, that can grow in
water or on a substrate that is at least periodically defi-
cient in oxygen as a result of water content.

Subp. 4. Commissioner. “Commissioner” means. the com-
missioner of natural resources or a designated employee.

Subp. 5. Department. “Department” means the Depart- -
ment of Natural Resources.

Subp. 6. Escape. “Escape” means an accidental introduc-
tion or escape of a spec:es from the control of the owner or
responsible party. - :

Subp 7. Exotic species. ° ‘Exotic species” means a species
that enters or is introduced into an ecosystem beyond its
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historic range, except through a natural range expansion,
including any such organism transferred from another
country into the state, unnaturally occurring hybrids, culti- -
vars, non-Minnesota genetic lineage or subspecies, geneti- .
cally engineered species or strains, or other genetically
altered species. ' '

Subp. 8. Exotic species importation and release per-
mit. “Exotic species importation and release permit”
means a permit issued by the commissioner to allow the
importation and release of an exotic species in the state.’

Subp. 9. Infested waters. “Infested waters” means bodies |
of water with populations of zebra mussels, Eurasian
water milfoil. ruife, spiny water flea, or white perch.

Subp. 10. Limited infestation of Eurasian watermiifoil.
“Limited infestation™ means an infestation of Eurasian wa-
termil{oil occupying less than 20 percent of the littoral
area of a water body up to maximum of 75 acres, exclud-
ing water bodies where mechanical harvesting is used to
manage Eurasian watermilfoil or where no Etirasian water-
milfoil control is planned. ¥ - :

Subp. 11. Littoral area. “Littoral area” means those areas
of a water body 15 feet or less in depth.

Subp. 12. Native species. “Native species” means any épe-
cies present in an ecosystem within its historic range, or
naturally expanded from its historic range. in the state.

Subp. 13. Naturalize. “Naturalize” means to establish a

.self-sustaining population of exotic species in the wild.

Subp. 14. Release. "Release” means an intentional intro-
duction or release of a species from the control of the
owner or responsible party.

Subp. 15. Transport. “Transport” means causing or at-
tempting to cause undesirable aquatic plants and wild ani-
mals to be carried or moved by a device and includes. but
is not limited to, accepting or receiving undesirable aquatic
plants or wild animals for transportation or shipment. ,
‘Transport does not include the incidental movement of un-
desirable aquatic plants or wild animals within a contigu-
ous water body. : '

Subp. 16. Undesirable exotic aquatic plant. “Undesir-

- able aquatic plant” means the following ecologically harm-

ful exotic speciesr .
A. Eurasian watermilfoil (Myriophyllum spicatum};
B. curly leaf pondweed {Potamogeton crispus);
C. flowering rush (Butomus umbellatus):

D. any variety, hybrid, or cultivar of purple loosestrife
(Lythrum salicaria, Lythrum virgatum. -or combinations
thereof); - :

E. water chestnut (Trapa natans): and
F. hydrilla (Hydrilla verticillata).

. Subp. 17. Undesirable exotic aquatic plant or wild ani-

mal permit. “Undesirable exotic aquatic plant or wild. ani-
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6216.0200
POSSESSION.

TRANSPORTATION,

PURCHASE, SALE,
OR IMPORTATION

OF UNDESIRABLE

EXOTIC SPECIES.

mal permit” means a permit issued by the department to
transport, possess, sell, purchase, import, take, or propa--
gate undesirable exotic aquatic plants or undesirable ex-
otic wild animals.

Subp. 18. Undesirable exotic wild animal. “Undesirable
wild animal” means the following ecologically harmful ex-
otic species:

A. white perch (Morone americana);
B. ruffe (Gymnocephalus cernual; _
C. grass carp {Ctenopharyngodon idella);

~ D. zander (Stizostedion lucioperca):

E. any strain of nutria (Mycocastor coypui);
F. Eurcpean rabbit (Oryctolagus cuniculus):

G. Asian raccocn dog, also known as finnraccoon |
(Nyctereutes procyonoides);

'H. Eurasian wild pigs and their hybrids (Sus scrofa sub-
specles and Sus scrofa hybrids ), excluding domestic hogs
(S. scrofa domesticus) ;

L. rusty crayfish (Orconectes rusticus);

J. zebra mussel species(all spectes of the genus Dreis-
sena ) .

K. spiny waterﬂea (Bythotrephes cederstroemi};

L. asiatic clam (Corbicula fluminea);

M. mute swan (Cygnus olor);

. Sichuan pheasant (Phasianus colchicus strauchi);
. sea lamprey {Petromyzon marinus);

common carp (Cyprinus carpio);

. tilapia species (all species of the genusTilapia };

. rudd: (Scardinius erythrophthalmus);

. tubenose goby (Protererorhinus marmoratus); and
. round goby (Neogobius melanostomus)

HOPWO VO Z

Subpart 1. Prohibition. A person may not transport, pos-

' sess, sell, purchase, import, propagate, or release undesir-

able exotic plants and animals in this state exceptas -
provided in subparts 2 to 4, and part 6216. 0300 subpart
o, or:

-A. under an aquatic nuisance control permit

‘B. under an undesirable exotic aquatic plant or wxld ani-
mal permit,

C. under a transportation permit as prcmded in Minne-
sota Statutes 17.4985, :

D. as provided by law: or

E. when these species are transported in direct passage,
through Minnesota in according to appropriate state and
federal regulations. :
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6216.0300 PERMIT
REQUIREMENTS

FOR UNDESIRABLE

' EXOTIC SPECES.

- following year..

Subp. 2. Control Activities. A person authorized by a o
permit issued by the commissioner may transport Eur- -
aslan water milfoil or other water transmitted harmful ex-

otic species identified by the commissioner for disposal as

part of a permitted harvest or control activity as specified
in Minnesota Statutes 18.317. Subd. 2. ' :

Subp. 3. Possession and transportation of dead unde-
sirable exotic species. A person may possess-and trans-
port dead undesirable exotic species to the department to
report their occurrence and for identification. _

Subp. 4. Common Carp. A person may possess, trans-
port. buy, or sell common carp as provided by the game
and fish laws. . : S

Subpart 1. Permits. Before a person may tr'ansport, pos-

sess, purchase, sell, import, take, or propagate an undesir-
able’aquatic plant or animal specified in part 6216.0100

for scientific, research, education, control, or exhibition' -

purposes, a permit must be obtained from the commis-
sioner. ' L

Subp. 2. Revocation of permit. Permits issued under -
this'part may be revoked by the commissioner if the condi-
tions of the permit are not met by the permittee or for any.
act or omission, including release or escape, that threatens
native plant and animal populations in the state.

Subp. 3. Expiration date. All permits shall expire on De-
cember 31 of each year, except permits issued less than 90
days before December 31 shall expire on December 31 the

“Subp. 4. Application period. Persons possessing undesir-
able exotic wild animals on the effective date of parts
6216.0100 to 6126.0700 must apply for an undesirable ex-
otic aquatic plant or wild animal permit under subp. 5.
within 60 days of the effective date of parts 6216.0100 to
6216.0700. - ' -

Subp. 5. Commercial purposes. The following species - -
may be possessed, sold, exported, taken, or transported
live for commercial purposes under an undesirable exotic

- aquatic plant or wild animal permit, a game farm license, a

commercial fishing license or permit, a commercial cray- .
fish harvest permit, commercial crayfish importation per-
mit, or aquatic farm or private fish hatchery license issued
by the commissioner: :

A. rusty crayfish; .

B. common carp:

C. wild pigs;

D. Sichuan pheasant; and

E. tilapia. ' _

Subp. 6. Inspection of permitted sites. Facilities for

“holding undesirable exotic wild animals and aquatic plants - |

for research. exhibition, education, or commercial pur-
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6216.0400
NOTIFICATION,

RECAPTURE, AND

DESTRUCTION OF
RELEASED
UNDESIRABLE
EXOTIC SPECIES.

6216.0500
RESTRICTED
ACTIVITIES ON
INFESTED WATER
BODIES. -

poses are subject to inspection at any reasonable time by:

.the commissioner.

Subp. 7. Contingency plans. Permitiees must prepare -
written contingency plans for eradication or recapture of .
released or escaped spectes as specified in their undesir-
able exotic aquatic plant or wild animal permit.

Subpart 1. Notice: actions to recapture or destroy. In the
event of an escape or a release of an undesirable exotic
wild animal or aquatic plant species, the owner must im-
mediately notify a conservation officer and is personally Te--
sponsible for the recovery or destruction of the plants or

. animals. The owner of an escaped undesirable wild animal

or accidentally introduced aquatic plants must immedi-
ately implement the actions specified in the contingency
plan required by an undesirable exotic aquatic plant or -
wild animal permit. If the owner is unable to recapture or -
otherwise destroy the released or escaped plants or ani- -
mals within ten days of the escape, the escaped plant or
animal may be captured or destroyed by the department at
the owner's expense. : :

Subpart 2. Department action. Released. escaped, or
other unconfined undesirable exotic wild animals or acci- -
dentally introduced aquatic plants, that have not been re-

‘ported to the department as provided in subpart 1, may be

captured or destroyed at any time by the department to
avoid potential establishment of naturalized populations.

Subpart 1. Prohibition on entry. Entry by boaters, an-
glers, or other water users and their associated equipment
into infestations of Eurasian water milfoil marked with yel-
low buoys according to part 6216.0600, on waterbodies
tdentified with limited infestations under part 6216.0600,
is praohibited, except for emergencies.

‘Subp. 2. Exceptions. Enforcement. emergency, resource

| - management, and other government personnel or contrac-

tors are exermpt from this part when performing official du- -
ties or authorized work as prescribed in part 6110.1200,
Subpart 2. itemm D, subitem. (3). Owners or leasees of land
adjacent to the control area, that do not have an alternative
route {or their watércraft from their property to reach wa-
ters may use the shortest and most direct route through.
the limited infestation when traveling to and {rom their
property. They shall also operate their watercraft in a man-
ner that would least disturb the aquatic plants in the
marked area. '

Subp. 3. Prohibition on taking bait from infested wa-
ters. The taking of minnows for bait purposes from all in-
fested waters in Minnesota is prohibited. _ ' :
'Subp. 4. Commercial fish nets used in infested waters.
Commercial fish nets that are used in infested waters in
Minnesota may only be used in other infested bodies of
water with the same species designation. In addition to the-
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6216.0600
IDENTIFICATION
AND MARKING OF
LIMITED

INFESTATIONS OF -

EURASIAN WATER
MILFOIL . :

6216.0700 .
IMPORTATION AND
RELEASE, OF
EXOTIC WILD
ANIMALS AND
AQUATIC PLANT
SPECIES.

information required under Minnesota Statutes, secti_ori
97C.351, commercial fish nets used in infested waters

- must be marked with the species designation of the in-

fested body of water. -

Subp. 5. Transporting water from infested waters. Own- .
ers or operators of watercraft leaving waters of the Missis-
sippi River downstream of St. Anthony Falls, Minnesota
waters of Lake Superior including waters of the St. Louis
River downstream of the Fond du Lac dam, waters of the
Minnesota River downstream of Shakopee and Island Lake
in St. Louis County, must drain livewells, bait containers,
other boating related equipment holding water, and bilges -
by removing the drain plug before transporting the water-
craft on public roads. This subpart does not apply to bal-
last water utilized by documented commercial vessels

-engaged in interstate or international commerce.

Subp. 6. Fish hatchery or aquatic farms in infested wa-
ters. Infested waters will not be licensed for private fish
hatcheries or aquatic.farm use.

Subp. 7. Designation of infested waters. Infested waters
shall be designated by the_commissioner by publishing an
official notice in the state register and posting all public ac- .
cess points. Water bodies may be removed from designa-
tion by the commissioner by publishing an official notice
in the state register and removal of posting at public ac-
cess points. )

Subpart I. Publication. The commissioner shall identify
bodies of water having limited infestations of Eurasian
water milfoil by publishing the names of those bodies of
water in the state register and a local newspaper. At any
time the commissioner may amend the list as additional
limited infestations are discovered or water bodies are de-
termined to no longer-have limited infestations. -

Subp. 2. Marking. Infestations of Eurasian water milfoil
on bodies of water determined to be limited infestations,
shall be marked by the department according to part
6110.1500 subpart. 7. The commissioner will mark areas
were Eurasian water milfoil control is planned. The mark-
ers will be removed after control actions are completed
and Eurasian water milfoil plants are no longer a threat to

fragment or transport by boaters, anglers, or other water

users and their associated equipment

Exotic species of wild animals or aquatic plants may not
be imported for release. or released unless they meet one
or more of the following conditions: -

A. it Is authorized to be released from a licensed shooting
preserve according to the conditions of the shooting pre-
serve license; or : o '

B. it is a ringnecked pheasant, gray (Hungarian} par-
tridge. or Chukar partridge, or quail: : :
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References to
Statutes or Rules

C. it is an exotic bird permitted for falconry under a state
falconry permit and registered by submitting a Federal

- Form 3-186A {Migratory Bird Acquisition/Disposition Re-

port);

D. it is a biological control that has been thoroughly
tested by United States Department of Agriculture, and ap-
proved by the Minnesota Department of Agriculture, and
the Department of Natural Resources;

E. released according to a plan approved by the commis-

sioner: :

F. it is imported and released according to Chapter .
17.4981 to 17.4997 and Commissioner’s Order 2450, sec-

" tion 1, chapter 6250, or its successor;

G. it is a game fish already present in Minnesota and re--
leased according to a fish stocking permit issued by the de-
partment: or

H. for an exotic species that is not an undesirable exotic
wild animal or aquatic plant, or not exempted in this part,
all the following steps must be completed to the satisfac-
tion of the commissioner:

(1) the applicant applies for an exotic épecies importation
and release permit ; :

{2) the applicant must submit health information and his-
tory for the animals to be imported:

-(3) the applicant must prepare an environmental assess-
ment worksheet including data verifying that the proposed -
introduction does not have the characteristics of an ecologi-
cally harmful species and indicating for what reasons spe-
cies native to the state are not an acceptabie alternative to
the proposed release:

(4) the commissioner determines it is in the best interest
of the state to release the species from captivity; and

{5) the commissioner issues an importation and release
permit to the applicant.

Ecologically harmful non-native species. "Ecologically
harmful exotic species” is defined in Minnesota Statutes
84.967. (“ecologically harmful exotic species” means non-
native aquatic plants or wild animals that can natural-
ize, have high propagation potential, are highly -
competitive for limiting factors. and cause displacement

‘of, or otherwise threaten, native plants or native animals

in their natural comumunities.) _ _
Minnows. “Minnows" is defined in Minnesota Statutes

' 97A.015, Subdivision 29. | |
- Possession. "Possession” is definéd in Minnesota Stat-

utes 97A.015, subdivision 36.

Private aquatic life. Private aquatic life is defined in Min-
nesota Statutes chapter 17. '

wild animal. “Wild animal” is defined.in Minneéqta Stat-
utes 97A.015, subdivision 55. (“'Wild animal” meansall =~
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living creatures, not human, wild by nature, endowed
with the sensation and power of veluntary motion, and
includes but is not limited to mammals; birds, fish, am-
phibians, reptiles, crustaceans, and mollusks.)]

Minn. Rules 6110.1500 Subp. 7. Milfoil areas. Buoys or
- signs indicating an area that is infested with Eurasian -
- water milfoil may be marked using a solid yellow sign or -
‘buoy. If a buoy is used, it shall be no less than SJour

inches in diameter and extend at least 30 inches above
the surface of the water. The words “Milfoll” or “Milfoil .
-Area” must appear on opposing sides of the buoy in at -
least two-inch high black letters. If a sign is used, it shall
be no'more than'12 inches in width or more than 18
inches in height and extend 30 inches above the surfuce
of the water at normal water level. The words “Milfoil” or
“Milfoll Area” must appear on the sign the sign in at least
two-inch high black letters.
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North American Range of the Zebra Mussel
as of 30 September 1954
© Copyright 1994, New York Sea Grant

Compiled by New York Sea Grant with information from: Empire State

Electric Energy Research Corp., Fisheries and Gceans Canada, Great Lakes Sea
Cirant Network, Iilinoes Natural History Survey, Ontario Hydra, Ontario Minisiry
of Natural Resources, Tennessee Valley Authority, US Army Corps of Engineers,
US Fish & Wildlife Service, and Utilities and others throughout North America,

Sitings:
i. Big Elkhart Lake, W1
) 2. Okauchee Lake, W1
3. Mississippi River, Davenport, JA.
4. Onondaga Lake, Syracuse, NY
5. Cayuga Lake — entire lake
6. Canandaigua Lake — entire lake
7. Keuka Lake, Penn Yan, NY

8. Tippecanoe Lake, IN
9. Allegheny River, river mile 45.7 (lock7), Kiztanning, PA,

10. Green River, river mile 74, Livermore, KY
11. Mississippi River. Poel L1, river mile 336, Debuque, 1A

North American Range of the Quagga Mussel
as of 30 September 1994
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