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ZEBRA MUSSEL

BACKGROUND

Scientists believe that the European freshwater zebra nussel,

Drei ssena pol ynorpha, first appeared in North America in |late 1985
or early 1986. It is assuned that a ship from Europe di scharged
fresh water ballast, containing free-floating zebra nussel | arvae
into Lake St. Clair. During the sumer of 1988, these
free-floating | arvae were carried with the current, or on

i nterl ake shipping, through the Detroit River into Lake Erie.
Their presence has now been confirmed in isolated pockets in all

of the Great Lakes as well as in the St. Lawence River near

Cor nwal | .

Zebra mnmussels present the follow ng threats:

the cl oggi ng of water intake systens;

t he broader threat to the Great Lakes ecosystem (e.g., altering
establ i shed food chains, reducing fish popul ati ons by

col oni zi ng spawni ng areas);

the inpact on recreational activities (e.g. reducing beach
quality due to accunul ati on of washed-up shells);

t he inpact on navigational activities (e.g., sinking of buoys
due to this accunul ated wei ght of zebra nussels attached to the
buoy) .
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Native to t he Bl ack, Caspi an, and Azov Seas of eastern Europe, zebra
nmussel s have spread across Europe during the past two centuries. In
Eur ope, this speci es has an extensive history as a "bi o-foul er” of
muni ci pal and i ndustrial rawwater facilities. It's establishnment
in North American waters presents a threat to the operation of
industrial facilities using rawwater, includingfossil-fuelled and
nucl ear power stations.

The zebra nmussel popul ati on has grown rapi dly, because of i deal
conditions in the Great Lakes, including favorabl e tenperature
regi mes, abundant food supply (primarily pl anktonic al gae), and
calcium|levels required for shell formation. The burgeoning
popul ati on of zebra nmussel has subsequently ledtothe fouling of
wat er i ntakes. Four characteristics of the zebra nussel helpit to
i nfest raw water systens:

a free-floating |arval stage,

ability of larvae to attach to hard surfaces,
preference for flow ng-water environnments, and
producti on of |arge nunbers of eggs (35,000 per fennle).
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Free-swi mm ng zebra nussel | arvae remaininthe water columm for
about 10 days before settling. Duringthis periodthey are easily
di spersed by currents i ncl udi ng those enteri ng wat er i ntakes. They
use tough el astic byssal threads to attach thenselvestosilt-free
substrates i ncl udi ng ot her zebra nussels. The habit of attachingto
ot her nussel s | eads to t he devel opnent of thick | ayers of nussels
t hat bl ock pipes and ot her conduits.

The nost significant probl ens have occurred at pl ants usi ng wat er on
a once-through basis. Because of the |lack of registered pest
control products, zebra nussel s nust be physically renoved. The
hi gh cost of this treatnent has pl aced a heavy fi nanci al burden on
the affected industries.

Because they can survive out of water for several days, zebra
nmussel s can be transported on the hull s of boats fromone body of
wat er to anot her.

CONTROL STRATEGQ ES

Inthe spring of 1990, senior officers of the Ontario M nistry of
the Environment (OVE) net with representatives of the federal
gover nnent to di scuss neans of controllingthe zebra nmussel, inthe
absence of any product registered for this purpose. OVE proposed
t hat chl orine be used to control zebra nussel s during the sumrer of
1990 and provided the follow ng rational e:



1. The system nodification (change in injection |ocation),
requiredto prevent buil dup of zebra nussel s i nintake pi pes,
falls within existing requirenments and standards for
traditional potable water application of chlorine.

2. The sanme nmechani cal and engi neeri ng desi gn as for injection of
chl orine into potable water systens woul d be applicableto
industrial facilities. However, inthese cases, an additional
requi rement is superinposed, i.e., effluent/return water nust
neet traditionally recogni zed and accept ed envi ronnent al and
wat er quality objectives.

3. The chlorine treatnent rates i n bot h cases woul d be consi st ent
with rates for traditional potable water treatnent.

4. I n both cases, i.e., potable and industrial applications, the
proposed use of chlorine would neet existing Ontario and
federal health, environmental and aquatic objectives.

5. Aregul atory reginme for drinking water is already in pl ace
under the federal Food and Drugs Act. Applicabl e objectives
woul d be nmet in both potable and industrial water.

6. A second regi me exi sts under the Ontari oWAt er Resources Act,
whi ch i s applicabl e to both potabl e andindustrial water users.
Agai n, applicabl e objectives woul d be net for both types of
water treatnment facilities.

Fol l owi ng consultationwith the Ontario M nistry of the Environnent,
the Ontario Mnistry of Natural Resources, Agriculture Canada,
Heal t h and Wel fare Canada, and Environnent Canada, the use of
chlorine for the control of zebra nussel s was deened to be a m nor
nmodi fication of the current traditional chlorine treatnment of
pot abl e water. The Departnent of Fisheries and Cceans (DFO di d not
adopt the proposal but conducted a screening pursuant to the
Envi ronnent al Assessnent and Revi ew Process ( EARP) Gui del i ne O der
and concl uded that, due to mtigation by dechlorination or by very
substantial dilution, the use of chlorine will result in
insignificant fisheries effects.

Agai nst t hi s background, the use of chlorineto prevent buil dup of
zebra nussel s inintake pi pes for both potabl e and i ndustrial water
was, and still is, considered acceptable wi thinthe context of the
follow ng federal and provincial statutes:



Food and Drugs Act (Health and Wl fare Canada)
Pest Control Products Act (Agriculture Canada)
Fi sheries Act (DFO and

Ontario Water Resources Act (OVE).
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PEST CONTROL PRODUCTS

The Pesticides Directorate of Agricul ture Canada has recei ved f our
applications for registration of products proposed for the control
of zebra nussels. These subm ssions involved the use of the
following chem cals individually or in conbination:

- Sodi um Br om de
- Al kyl di met hyl benzyl ammoni um chl oride, also known as ADBAC.
- poly [oxyet hyl ene(di methyliminio)ethylene
(di met hyl i m ni o) et hyl ene di chl oride], also known as WSCP.
- Dodecyl guani di ne hydrochl ori de, al so known as DGH.
- B- Bronp- B-ni trostyrene.

No zebra nmussel control products have been granted regi stration
because the data provided with the applications have not been
sufficient to enable a conplete assessnment of health and
envi ronnent al concerns. Several research permts, however, have
been granted to study the efficacy of various products.

Agriculture Canada has also received applications for the
registrationof anti-fouling paints for the control of zebra nussels
i n hol di ng tanks and on the hul | s of boats. These applications are
under review.

Regi stration requirenments for antifouling pai nts have been outli ned
i n Trade MenorandumT- 1- 254 and CAPCO Not es 89- 02 and 90- 08. These
docunments are to be updated in the near future.

NATI ONAL AND | NTERNATI ONAL | MPACT

The control of zebra nussels is not just aconcerntothe Canadi an
and Ontario governnents. It is a cause for concern to other
provi nces and has i nternational ram fications. This pest is not
limted by i nternational or provincial borders. The Pesticides
Di rectorate has recei ved requests for i nformati on fromQuebec and
Mani t oba. As well, products registered for useinthe United States
may not be registered in Canada, and vice versa.



A nmeeting between Canadian and U.S. authorities took place in
Washi ngton in Oct ober 1990. To avoid potential duplication of
effort and because of thedifficulty of tracking activities, this
meeti ng was convened t o di scuss prograns and t he possibility of
est abl i shing a coordi nati ng mechanism The neetingresultedin
nam ng representatives fromkey federal, provincial and state
departnments with responsibility for natural resource managenent.

| The U. S. del egates were | ed by Dwi ght Mason fromthe State
Depart ment (Bureau of Oceans, International, Scientific and
Envi ronmental Affairs).

DFOi s the | ead techni cal agency i n Canada. The Canadi an | ead
at the Washi ngton neeting was Ross G asgow, External Affairs.

Thi s i nternati onal meeting was preceded by a f ederal - provi nci al
meet i ng whi ch t ook pl ace i n Sept enber 1990 i n Toronto. The purpose
of this earlier nmeeting was to: 1) coordinate provincial and
federal activities with regard to zebra nussel, 2) discuss
appropriate future action and 3) determ ne representation at the
Washi ngton neeting. Two potential cooperative nmechani snms were
identified, i.e., the G eat Lakes Water Qual ity Agreenent (GWQA)
and t he Great Lakes Fi shery Conmi ssion (GLFC). Participants at the
Toronto neeting included representatives from the federal
Departnents of Environnent, Fisheries and Cceans, External Affairs,
Agricul ture and Transport (Coast Guard), as wel |l as representati ves
of the Ontario provincial Mnistries of Environnent, Natural
Resources and I ndustry, Trade and Technol ogy.

The zebra nussel i nfestation was viewed not only as a Great Lakes
probl embut one with strong potential to quickly spreadto other
basi n/ wat er systens.

As wel |, the international scope of this probl emhas been di scussed
at two I nternational (Canada, U S.) Zebra Miussel Conferences which
t ook place in February 1991 and 1992.

DATA REQUI REMENTS FOR PRODUCTS FOR THE CONTROL OF ZEBRA MUSSEL

No speci al data requirenments have been devel oped under t he Pest
Control Products Act for these products. All current guidelines
apply, including the foll ow ng:




Organi zati on of data, Menoranda T-1-237, T-1-239
Chem stry, Menoranda T-1-238, T-1-240

Toxi col ogy, Menorandum T- 1-245

Envi ronmental Chem stry and Fate, Menorandum T- 1-255

Canada does not yet have a guideline to cover environnental
t oxi col ogy. For information on environnmental toxicology data
requi renents, please consult Environnment Canada.

Any comments or other information should be forwarded to:

D. Mondor

Pesticides Directorate
Agricul ture Canada
Otawa, Ontario

K1A 0C6
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