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CHAPTER 2
GROW NG AREA SURVEY AND CLASSI FI CATI ON

| nt r oducti on

In order to mnimze the potential health risks associ ated
wi th consum ng bival ve nol luscan shellfish and to protect
public health, it is necessary that the water quality in
shel | fish growi ng areas be surveyed and that actual and
potential sources of pollution be identified. Follow ng
such surveys, the growing areas are classified as to their
suitability for the harvesting of shellfish according to
accepted water quality standards and general sanitary
conditions in the grow ng area. The foll ow ng sections
descri be the various types of surveys used to assess
shel |l fish grow ng areas, and the principles used in
assigning specific classifications to these areas.

Envi ronment Canada's Shel I fish Water Quality Protection
Programis the first line of defence in the sanitary
control of shellfish. The programis designed to identify
and evaluate all sources of pollution to shellfish grow ng
and harvesting waters. Since these waters are a pat hway by
whi ch pat hogeni ¢ m cro-organi sns and ot her contam nants are
introduced into shellfish, the classification of grow ng
areas with respect to their pollutant |evels (actual and
potential) is of paranmount inportance in determ ning the
suitability of shellfish for human consunpti on.

There is extensive evidence of illness in humans associ at ed
with the consunption of contam nated shellfish (Verber,
1983; Caneron and Hackney, 1994). The nore common of these
ill nesses include: typhoid, salnonellosis, gastroenteritis,
i nfectious hepatitis, Vibrio parahaenolyticus and Vibrio
vul nificus infections, paralytic shellfish poisoning (PSP),
and ammesi ¢ shel I fish poi soning (ASP) (Verber, 1983). The
positive relationship between sewage pollution of shellfish
growi ng areas and enteric di sease has been di scussed by
Hackney and Pi erson, 1994 and Burkhardt and Cal ci, 2000.

Pol l ution of shellfish growi ng areas can occur froma
variety of sources and under many different conditions.
General ly, pollution sources are divided into two broad
categories: point and non-point. A point source of

pol lution enters the receiving water at discrete,
nmeasur abl e | ocati ons such as in discharges from sewage
treatment plants, pulp mlls, food processing plants,
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sewage |ift station overflows, etc. Non-point source
pollution refers to contam nation fromsources related to
the activities of man and to natural processes in the
wat er shed which are diffuse or dispersed. Such sources do
not enter at discrete, identifiable |ocations and are
difficult to neasure or define. The United States Food and
Drug Adm nistration (USFDA, 1995) has descri bed ei ght types
of non-poi nt source pollution which may affect shellfish
growi ng areas. These include urban runoff, agricultural
runof f, aninmal faecal pollution, sewage di scharges from
boats, wildlife faecal matter, dredgi ng operations, m ning
(e.g., leaching), and silviculture practices. Both point
and non-point pollution sources can rel ease chem cal and/or
m cr obi ol ogi cal contam nants of public health concern.

The follow ng sections of this Chapter outline the

requi rements for growi ng area surveys and cl assification
For nore specific information please refer to the "Manual
for Gowng Area Surveys for the Canadi an Shellfish
Sanitation Progrant (in process).

Shel | fish G owi ng Water Surveys

Under the Canadi an Shellfish Sanitation Program (CSSP),
shel | fish grow ng water surveys formthe basis for
assigning and maintaining the classification of an area as
suitable for shellfish harvest. The type of survey required
for a given area depends on prior know edge of both water
quality and pollution source types. Surveys are

categori zed as:

> conpr ehensi ve;
annual review and
> re-eval uati on.

The requirenments for each of these surveys are outlined in
the follow ng text.

Conpr ehensi ve Surveys

The conprehensive survey is a detailed eval uati on and
assessnment of all environnmental factors including actual
and potential pollution sources which affect the water
quality in a shellfish grow ng area.

A conprehensive survey is conducted in areas where previous
data are non-existent or obsolete, or where significant
changes have occurred in the pollution status of the area
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which may affect its classification.

The requirenments for conducting a conprehensive survey are:

a)

b)

Speci

b)

a shoreline sanitary investigation designed to
identify and evaluate all actual and (potential)
sources of pollution affecting the shellfish grow ng
ar ea;

an eval uation of the neteorological and hydrographic
factors that may affect the distribution of pollutants
t hroughout the area; and

a bacteriol ogical exam nation of the growi ng waters
which is designed to determ ne the extent of faeca
contam nation, and provide quantitative data for the
classification of growing waters. \Were avail abl e,

ot her bacteriol ogical data/studies (e.g., sedinent,
shel | fish analysis, pollution inputs) should al so be
considered for classification purposes.

fic Requirenents for Conprehensive Surveys

Bacteriol ogical nonitoring should be conducted under
varied environnmental conditions. The nunber and

| ocation of sanpling stations selected should be
adequate to produce the data necessary to effectively
evaluate all point and non-point sources of pollution.

A mnimum of 15 sanples shall be collected at each
station. In renote shellfish growing areas this
requirenent may be nodified if warranted by the
sanitary conditions in the area.

In certain circunstances, an alternative sanpling
strategy, systematic random sanpling, may be used. Al
sanmpling requirements, i.e. standards, sanpling
frequency, and data analysis are as outlined in the
"National Shellfish Sanitation Program Guide for the
Control of Molluscan Shellfish, 2002".

Annual Revi ew Survey

Annual review surveys update the classification of the

ar ea.
condl
still

They are conducted to confirmthat sanitary
tions have not changed and that the classification is
val i d.

The requirenents for conducting annual review surveys are:
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a) a file reviewto evaluate the changes in existing and
new pol | uti on sources; and

b) a shoreline sanitary investigation and/or
bacteriol ogical sanpling at representative stations if
deenmed necessary.

2.3 Re- eval uati on Survey

A re-eval uation survey updates the classification of the
area requiring an in depth assessnment of the el enents of
t he conprehensive survey. The conplexity and extent of a
re-eval uation survey will be specific for each area.

The requirenents for conducting a re-evaluation survey are:

a) a conplete re-evaluation of the classification of each
shel | fish grow ng area once every three years (this
requi rement may be nodified in renmote shellfish
growing areas if warranted by the sanitary conditions
in the area); and

b) when the annual review shows that the sanitary quality
of an area is likely to be significantly altered by
changes in the pollution sources. In this case a re-
evaluation of a shellfish growng area will be
performed within one year

Specific Requirements for Re-eval uation Surveys

a) Bacteriol ogi cal nonitoring should be conducted under
varied environnental conditions. The nunber and
| ocation of sanmpling stations selected should be
adequate to produce the data necessary to effectively
eval uate all point and non-point sources of
pol | ution'.

b) A mninmumof 5 sanples shall be collected at each
station.

C) The analysis of at |least the last fifteen water
sanpl es from each representative station and ot her
field works will be undertaken as deened necessary to
determ ne the appropriate classification for the area.

! Requirenents a), b), and c) will be different if systematic random
sanpling is used. Refer to the National Shellfish Sanitation Program CGuide for
the Control of Ml luscan Shellfish, 2002.
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. 2.4 Docunent ati on

a) A report shall be prepared for each survey containing
data and assessnents for conponents of the surveys
described in the previous sections.

b) A file containing all pertinent sanitary survey
information, including the dates and results of
precedi ng surveys and reports is naintained by the
shel | fish control agency for each classified shellfish
ar ea.

.3 Cl assification of G ow ng Areas

The CSSP recogni zes four major classification categories:
Appr oved;
Condi tional |y Approved;

Cl osed; and
Pr ohi bi t ed.

v v vy

Specific area classifications, and their boundaries, are
assigned to shellfish growi ng areas based on survey
resul ts.

.3.1 Approved

General definition - Shellfish growi ng areas may be

desi gnated as "Approved” if the area is not contam nated
with faecal material, pathogenic m cro-organi sns, poi sonous
or del eterious substances, or unacceptable |levels of marine
bi otoxins to the extent that consunption of the shellfish
m ght be hazardous. The follow ng conditions nust al so be
met :

a) t he nmedi an or geonetric mean faecal coliform Mst
Probabl e Nunmber (MPN) of the water does not exceed
14/ 100 nmL, and not nore than 10% of the sanpl es exceed
a faecal coliform MPN of 43/100 m., for a five-tube
decimal dilution test? or

b) t he bi otoxin, chem cal and bacteriol ogical |evels neet
the standards/tol erances outlined in Appendix Il and

Z0f systemati c random sanpling is used, the standard is based on the use of

the calcul ated 90'" percentile. Refer to the National Shellfish Sanitation
Program Gui de for the Control of Ml luscan Shellfish, 2002.
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Appendi x 111 of this Manual.

Evi dence of potential pollution sources such as sewage |ift
station overflows, direct sewage di scharges, septic tank
seepage, etc., is sufficient to exclude the growing waters
fromthe approved category.

Conditionally Approved

General definition - Conditionally Approved is the
classification of a shellfish growi ng area deterni ned by
the shellfish control authority to neet the Approved
criteria for a predictable period. These grow ng areas are
subject to intermttent pollution caused by di scharges from
wastewater treatment facilities, seasonal popul ations, non-
poi nt source pollution, or boating activity. The period
nmeeting the Approved criteria is conditional upon
establ i shed performance standards specified in a nmanagenent
plan. A conditionally approved shellfish growing area is a
cl osed area when the area does not neet the approved
growing area criteria and is tenporarily closed by the
shell fish control authority. An area nay be designated as
"Conditionally Approved" if the follow ng conditions are
met :

a) during those tinmes when harvesting is permtted, the
area neets all of the requirenments of an "Approved"
area;

b) condi ti ons which preclude harvesting in areas
desi gnated "Conditionally Approved" nust be:

i) easily identified by routine measurenent and
reporting; and

i) predi ct abl e and/ or controll abl e.
Speci fic Requirenents

a) Shel | fish can be harvested in conditionally approved
areas only when:

i) an applicant has devel oped a harvesting plan as
descri bed in Appendix I X, "Protocol for
| npl erent ati on of the Managenent of
Conditionally Approved Areas”;

i) al | necessary neasures have been taken to ensure
t hat perfornmance standards will be net;
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iii) precautions have been taken to assure that
shellfish will not be marketed fromthe areas
during any period when the area fails to neet
t he performance standards or before the
shel |l fish can purify thensel ves of polluting
m cr o- organi sns; and

V) a docunent ed managenent plan for each
conditionally approved area has been devel oped
(refer to Appendix | X, "Protocol for
| npl erent ati on of the Managenent of
Conditionally Approved Areas"). This plan nust
contain a clear description of the
responsibilities and duties of all parties.

The conditionally approved area shall be imedi ately
closed to shellfish harvesting when the criteria
established in the nanagenent plan are not net. A
conditionally approved area which has been cl osed
shall not be re-opened to shellfish harvesting until:

i) the criteria established in the nmanagenent pl an
are fully met;

i) a tine has el apsed which is sufficient, under
environnmental conditions, to permt natura
bi ol ogi cal cl eansing of the shellfish; and

iii) wverification that the bacteriological quality of
the water and shellfish has again nmet the
approved standards.

Monitoring requirenments. In addition to the
verification nonitoring previously outlined,
nmonitoring is required to confirmthe Approved status
when open. When the conditional area managenent plan
is based on the operation and performance of a

wast ewat er treatnment plant(s), conbined sewer
overflows, or other point sources of pollution,

nmont hly sanples (mninumb5) are required during the
period when the area is in the open status. Wen the
condi ti onal area managenent plan is based on the
effects of non-point pollution, such as rainfall
events, stormmater run-off, and seasonal variations, a
m ni nrum of 5 water sanples shall be collected during
the period when the area is in the open status.

Seasonal closures based on the presence of boats may
not require analysis of water and shellfish before
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reopeni ng; however, there nust be verification to
ensure that the boats are no | onger present.

e) The conditionally approved area shall be eval uated at
| east once each year by the Regional Shellfish Area
Classification Commttee. The evaluation shall include
the review of the annual report provided by DFO (or
ot her agency by agreenment wth DFO), with input from
CFl A and EC, docunenting all data relating to the
operation of the conditionally approved area.

f) There shoul d be a conpl ete understandi ng of the
pur pose of the conditionally approved classification
by all parties concerned, including the shellfish
industry. If the cooperation of all interested parties
is not assured, federal agencies should not approve
the area for direct harvesting of market shellfish

9) Any failure to neet the conditions of the Managenent
Plan nust be immediately reported to and acknow edged
by the shellfish control agenci es.

h) If it is discovered that a failure to neet criteria in
t he Managenent Pl an has not been reported by the
operator of the sewage treatnment plant, the area wll
i mredi ately revert to a closed classification.

i) If at any tinme any party to the Managenent Plan fails
to fulfill the requirenents as set forth in the Plan
the area will imediately revert to a closed

cl assi fication.

i) Al data relating to the operation of a conditionally
approved area, including operation of sewage systens,
will be maintained in a file by the shellfish control
agency or agenci es.

Cl osed

General Definition - A growing area where the harvesting of
shellfish is not permtted, except by special |icence for
speci fic purposes, due to contam nation by faecal naterial,
pat hogeni ¢ m cro-organi sns, poi sonous or del eterious

subst ances, or unacceptable levels of marine biotoxins to

t he extent that consunption of the shellfish mght be

hazar dous.

Shel | fish grow ng areas are classified as "C osed” under
any of the follow ng conditions:
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t he shoreline sanitary survey, other nonitoring
program data or other events, indicates that the area
is contam nated, or has the potential to becomne
cont am nat ed,;

the nmedi an or geonetric nean faecal coliform Mst
Probabl e Nunmber (MPN) of the water exceeds 14/100 mi,
and/ or nore than 10% of the sanpl es exceed a faecal
coliform MPN of 43/100 nm., for a five-tube deci mal
dilution test (see footnote 2); or

the biotoxin, chem cal or bacteriological levels
exceed the standards/tol erances outlined in Appendi X
Il and Appendix |1l of this Manual.

fic Requirenents

No shellfish shall be taken fromthese areas except by
i cence under the Managenent of Contam nated Fisheries
Regul ati ons (DFO 1990) whereby the shellfish nmust be
subject to a decontam nation plan (e.g., for
depuration, natural relaying, container relaying or
canni ng), which has been accepted by the shellfish
control authority. Such areas nust neet the criteria
outlined bel ow (see al so Chapter 10 Policy and
Procedures for Controll ed Rel aying and Depuration).
Harvesting fromcl osed areas can be allowed on a
limted basis by licence for the purpose of scientific
i nvestigation, for seed, or for spat.

The "cl osed” classification (or any sub-
classification) will not be revised upward w t hout at
| east a re-evaluation survey report indicating

i nprovenents in sanitary conditions and water quality
and upon neeting the appropriate classification

st andar ds.

Dependi ng on the degree of contam nation in the
growi ng waters, it may not be possible to adequately
depurate or naturally purify the shellfish. In these
cases, no harvesting is permtted under any

ci rcunstances. These areas are defined as Prohibited
Areas (see Section 2.3.4).

If an area within a Cosed classification is to be
used for Depuration or for Short-term Contai ner
Rel aying the following criteria nust be net.

i) The nedian or geonetric nean faecal coliform MPN
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of water does not exceed 88/ 100 nL and not nore
than 10% of the sanples exceed a faecal coliform
MPN of 260/100 nmL, for a five-tube decim
dilution test (see footnote 2).

e) If an area within a Closed classification is to be
used for Natural and Extended Container Relaying it
nmust not be within a Prohibited Area.

Pr ohi bi t ed

Ceneral definition - shellfish shall not be harvested from
prohi bited areas for any purpose, with the exception of

seed and spat which may be coll ected under special |icense.
1) The follow ng areas shall be defined as prohibited
areas:
a) the area within a m ninum 300 netre radius

around industrial, nunicipal and sewage
treatment plant outfall discharges;

b) the area within a m ninum 125 netre radi us
around mari nas;

c) areas where due to the degree of contam nation
in the growing waters (i.e., waters having
excessive concentrations of faecal material or
ot her poi sonous or del eterious substances), it
may not be possible to adequately depurate or
naturally purify the shellfish

2) The followi ng areas are prohibited unless defined
ot herwi se by the Regional Interdepartnental Shellfish
Conmi tt ee:

a) subject to b), the area within a m ninmum 125
nmetre radius fromwharves, finfish net pens,
fl oat homes or other floating |living
accommodation facilities; or

b) the area within a mninum 25 netre radius froma
fl oat home or floating |iving acconmodati on
facility located within a shellfish tenure/l ease
where a zero effluent discharge and appropriate
wast e managenent are a condition of the
aquacul ture license/l ease and where
verification, conpliance and enforcenent by the
licensing agency is reported annually to
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Envi ronnment Canada.

Process for Classification - Role of Regional
| nt erdepartnental Shellfish Conmttees

Envi ronnment Canada will present survey results and
recommendations for classification to the appropriate
Regi onal Interdepartnental Shellfish Commttee as soon as
practical after the surveys are conpleted. The Conmittee
wi Il consider the information and classify the area.

Docunenting the O assification

Al classifications will be docunented in the survey
reports (conprehensive, annual review, and re-evaluation).
Fi nal decisions by the Regional Interdepartnmental Shellfish
Committee will be reflected in the reports of the

conpr ehensi ve and re-eval uati on surveys and m nutes of the
regi onal neetings.





