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FOREWORD

This report presents results of routine bacteriological water quality surveys of shellfish growing
areas in the Maritimes as carried out by Environment Canada (Environmental Protection). The
objective of these surveys is to determine if the water quality is acceptable for the harvesting of
shellfish. From a public health standpoint, the principal purpose is to detect the occurrence of
disease-causing organisms that may be accumulated by shellfish if domestic sewage or animal
wastes reach their environment.

The public health safety of shellfish and shellfish harvesting waters in Canada is judged presently
by bacteriological standards. The standards require that the "most probable number (MPN) of
fecal coliforms in water not exceed a median or geometric mean of 14 per 100 ml and that no
more than 10% of the samples exceed 43 fecal coliforms per 100 ml in areas approved for
shellfish harvesting".

It should be emphasized that bacteriological examination of shellfish growing waters is used only
as an adjunct to the sanitary survey to show the extent of fecal pollution affecting an area. Fecal
contamination is often intermittent and may not be revealed by the bacteriological examination
of a single water sample. The most a bacteriological report can prove is that, at the time of
examination, bacteria indicating fecal pollution did or did not grow under laboratory conditions
from a sample of water. Therefore, if a sanitary survey shows that the waters in a shellfish
growing area are obviously subject to contamination from direct fecal wastes, radionuclides or
harmful industrial wastes, the shellfish area should be closed irrespective of the results of
bacteriological analyses.
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ABSTRACT

The objective of this report is to re-evaluate the bacteriological water quality and classification of
shellfish growing areas on the Bras D’Or Lakes in Cape Breton, Nova Scotia. Studies are carried
out by Environment Canada, to ensure that the water quality of approved shellfish growing areas
remains acceptable for the harvesting of molluscan shellfish for direct marketing.

RESUME

Une étude de la qualité bacteriologiqué des eaux a été menée par Environnement Canada dans
des aires de croissance de mollusques de la Nouvelle-Ecosse. Cette révision annuelle avait pour
but de determiner si la qualité de ces eaux coquilléres est toujours acceptable aux fins de la
cueillette de mollusques bivalves pour la mise en marché directe.
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INTRODUCTION

This report updates the sanitary and bacteriological water quality conditions in shellfish growing
areas on the Bras D’Or Lakes of Cape Breton (Figure 1), (i.e., Nova Scotia Shellfish Growing
Area/Sectors 7-010 to 7-040). The objective of this report is to re-evaluate the classification of
these areas for the harvesting of shellfish.

Bacteriological water quality samples are collected at 313 key stations established in the study area.
The sanitary conditions of the area are updated through an annual file review and a shoreline re-
evaluation of the actual and potential pollution sources every three years.

Table A gives a breakdown of the sampling coverage by year for the twenty-four subsectors that
contain areas that are approved for shellfish harvesting in this zone. The water quality data
presented in this report consist of fecal coliform densities, surface water temperature, and salinity
for at least the last fifteen sampling runs.

TABLE A. CAPE BRETON - BRAS D’OR LAKES KEY STATION SAMPLING COVERAGE

Shellfish Location Current Recommendations [No. of sampling runs / Year Total runs
Area Status ‘87 '88 '89 '90 '91 '92 93 '94 '95 '96 | (1990-96)
07-010-003 Bras D'Or (Centre) 2 Closures No Change 7 1 5 16
07-010-004  Bras D'Or (East) Approved  No Change 10 5 15
07-010-005  Baddeck Bay (St. Pat. Channel) 1 Closure 12 5 17
07-010-006  Nyanza Bay (St. Pat. Chamel} ' - -2 Closures 13 5 18
07-010-007  Little Narrows 4 Closures 12 10 22
07-010-008  Wycocomagh Bay 3 Closures 15 10 25
07-020-005 Gr. Bras D'Or/ Grand Narrows 1 Closure 12 5 17
07-020-006 Gr. Bras D'Ox/ Christmas Is. 1 Closure 12 5 17
07-020-007 Gr. Bras D'Or/ Shunacadie Approved 12 5 17
07-020-011 North Basin/ The Boom 2 Closures 13 15 28
07-020-012 Denys Basin 1 Closure 15 - 15 30
07-020-013 Malagawatch Hbr. Approved 10 5 15
07-020-014 MacKinnons Cove/ Marble Mtn. Approved 10 5 15
07-020-015  West Bay (Head) 1 Closure 10 5 15
07-030-001 West Bay / Dundee 1 Closure 10 5 15
07-030-002  West Bay / Pringle Hbr. Approved 10 5 15
07-030-004 St. Peters Inlet/ Chapel Is. 1 Closure 10 5 15
07-030-005  |St, PetexsFnlet - .. <. - -.. -4 Closures 10 11 5 26
07-030-006 Hay Cove/ Red Is. 3 Closures 15 5 20
07-040-001 Irish Cove/ MacPhersons Pd. Approved 11 5 16
07-040-002 East Bay/ Big Pd. Approved 11 5 16
07-040-003 East Bay/ Ben Eoin Approved 11 5 16
07-040-004  East Bay (Head) 2 Closures 1 5 16
07-040-005  Eskasoni 2 Closures  No Change 12 5 17
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METHODS AND MATERIALS

Bacteriological Sampling

All water samples for bacteriological analyses were collected from a boat in sterile wide-mouthed
polyethylene bottles at a depth approximately 20cm below the water surface. In 1996 all water
samples collected were held in an insulated cooler and transported to Fisheries & Oceans laboratory
in Sydney. Bacteriological analyses were carried out within six hours of sample collection.

Bacteriological Procedures

Fecal coliform levels in water samples were determined by the multiple tube fermentation technique
as described in the APHA Laboratory Procedures for the Examination of Seawater and Shellfish
(APHA, 1985). The culture medium used was the A-1 medium, as described by Andrews and
Presnell (1972). This medium and the method described below were accepted by the U.S. National
Shellfish Sanitation Program (NSSP) as the method of choice for the enumeration of fecal coliforms
in shellfish growing areas in 1978. The A-1 medium contained 5.0g lactose, 20.0g tryptone, 5.0g
sodium chloride, 0.5¢ salicin, and ImL triton X-100 in 1 litre of distilled and deionized water. The
pH of the medium was adjusted to 6.9 + 0.1 before autoclaving for 10 minutes at 121°C
(Centigrade).

The 'modified A-1' technique involves the inoculation of a series of dilutions of the water sample
into A-1 medium. Ten millilitre volumes of water samples were inoculated into five fermentation
tubes containing 10mL of double strength A-1 medium, and sample volumes of 1mL and 0.1mL
were inoculated into five tubes each of single strength medium. The tubes were incubated at
35+0.5°C in an air incubator or water bath for 3 hours and transferred to a water bath at 44.5+0.2°C
and incubated for a further 21 + 2 hours. All gassing tubes with growth were considered to be
positive. The most probable number (MPN) of fecal coliforms for each water sample was computed
using the MPN Table in Standard Methods (APHA, 1985).

Physical Parameters

Salinity measurements were made on representative water samples using an American Optical
refractometer which has a resolution to the nearest 0.5 part per thousand. Air and water
temperatures were recorded using a mercury field thermometer specified by the National Bureau of
Standards (NBS). Rainfall data recorded at Port Hawkesbury, Baddeck and Sydney, Nova Scotia
were obtained from the Atmospheric Environment Service.



DISCUSSION BY SUB-SECTOR

Sub-sector Name (Number):

Great Bras D’Or (Centre) (NS-7-010-003)

Date surveyed:

No. of sampling runs:
Shellfish Classification:
Sampling station locations:
Fecal coliform resuits:
Salinity data:

Water temperature data:

Area Description

1990-96

16

Figure 1A
Figure 1B
Tables 1A & 1B
Table1C

Table 1D

Great Bras D’Or provides the Bras D’Or lakes with one of two access channels with the
Atlantic Ocean. It is the only one capable of providing access to large gypsum vessels
which navigate the lakes. The fact the area is important for navigation makes it less suitable
for aquaculture. There is however, a large finfish culture operation near the Seal Island
bridge. One shellfish lease has been issued in the area. The habitat appears suitable for the
american oyster (Crassostrea sp.),and mussels (Mytilus sp). There are anecdotal reports of
recreational oyster harvesting. The small tidal amplitude of the Bras D’Or lakes provides a
limited intertidal zone and therefore a limited habitat for soft-shell clams (Mya sp).

The sub-sector was last evaluated in 1991 (Richard & Walter, 1991a). The current classification
(Figure 1A) includes two shellfish closures as follows:

Closed

That portion of Big Harbour, Great Bras d'Or, inside of a line drawn from grid
reference 8240 1235 to grid reference 8245 1235. Refer to map Baddeck 11K/2.

The foreshore and the tidal waters within 120 m of grid reference 8749 1495 at Great
Bras d'Or. Refer to map Baddeck 11K/2.

Approved

The remaining classified areas of the sub-sector beyond the closures described above.
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Sanitary Conditions

No shoreline sanitary survey has been conducted for this subsector.

Bacteriological Water Quality

Eighteen of the nineteen key sampling stations (Figure 1B) surveyed on more than sixteen
occasions since 1990 (Tables 1A & 1B) continue to meet the water quality criteria for an
approved classification. At station 19 elevated fecal coliform levels are observed, but not such
that a change in the classification is warranted. Station 21 which does not meet the approved
criteria, is located within a shellfish closure.

TABLE 1A GREAT BrAS D’OR (CENTRE)- (NS-7-010-003) - FECAL COLIFORM SUMMARY
STATISTICS
Stafion] Samples Period ax ean an >
1 16 1990-1996 1.9 23 2 1.9 5 0
3 16  1880-1996 1.9 5 2 1.9 3 0
4 16  1990-1996 1.9 8 2 1.9 4 0
5 16  1990-1996 1.9 2 1.9 1.9 1.9 0
7 15  1990-1896 1.9 130 3 1.9 13 7
9 16  1990-1996 1.9 2 1.9 1.9 2 0
12 16  1990-1986 1.9 2 1.9 1.9 2 0
14 16  1990-1996 1.9 1700 3 1.9 31 6
17 16  1990-1996 1.9 8 2 1.9 3 0
19 16  1990-1996 1.9 70 3 1.9 177 TS
21 16 1990-1996 1.9 920 8 2 26f 48}
22 16 1990-1996 1.9 5 2 18 3 (1]
23 16  1990-1996 1.9 79 2 1.9 8 6
26 16 ~  1990-1996 1.9 920 3 1.9 27 6
28 16  1980-1996 1.9 79 3 1.9 9 6
31 16  1990-1996 1.9 23 3 1.9 7 0
32 16 1990-1996 19 1.9 1.9 1.9 1.9 0
34 16  1990-1996 1.9 49 3 1.9 13 6
37 16  1990-1996 1.9 33 4 2 14 0
Recommendations

The present evaluation indicates there is no major change in the sanitary or bacteriological
water quality conditions in the area. The classification of the area (Figure 1A) should remain

unchanged.
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Sub-sector Name (Number):
Great Bras D’Or (West) (NS-7-010-004)

Date surveyed: 1990-96

No. of sampling runs: 15

Shellfish classification: Figure 2A

Sampling station locations: Figure 2B

Fecal coliform results: Tables 2A & 2B
Salinity data: Table 2C

Water temperature data: Table 2D

Shoreline sanitary observations: Table 2E & Figure 2C
Area Description

Great Bras D’Or provides the Bras D’Or lakes with one of two access channels with the
Atlantic Ocean. Itis the only one capable of providing access to large gypsum vessels
which navigate the lakes. The fact the area is important for navigation makes it less
suitable for aquaculture. The habitat appears suitable for the american oyster
(Crassostrea sp.),and mussels (Mytilus sp). The small tidal amplitude of the Bras D°Or
lakes provides a limited intertidal zone and therefore a limited habitat for soft-shell clams

(Mya sp).

The sub-sector was last evaluated in 1991 (Richard & Walter, 1991b). The current classification
(Figure 1A) is described as follows:

Approved
The classified areas of the sub-sector.

Sanitary Conditions
Refer to Shoreline Sanitary Survey (Table 2E) below.

Bacteriological Water, i

The eight key stations (Figure 2B) surveyed on approximately fifteen occasions since 1990
(Tables 2A & 2B) continue to meet the criteria for an approved classification. At station 4
elevated fecal coliform levels are observed, but not such that a change in the classification is
warranted. '
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TABLE 2A.  GREAT BRAS D’OR (WEST) (NS-7-010-004) - FECAL COLIFORM SUMMARY

STATISTICS
Station] Samples Period MINFC MaxFC  GMean Median P30 % > 43|
2 12 1990-1986 1.9 1.9 1.9 1.9 19 0
4 14 1890-1896 1.9 240 4 2 3677 BN
5 15 1980-1996 1.9 8 2 1.9 R 1
6 15 1980-1996 1.9 33 2 1.9 6 0
7 13 1990-1996 1.9 350 3 1.9 18 8
8 15 1990-1926 1.9 70 3 1.9 9 7
10 15 1990-1986 1.9 130 3 1.9 13 7
13 15 1980-1986 1.9 2 1.9 1.9 2 0
Recommendations

The present evaluation indicates there is no major change in the sanitary or bacteriological
water quality conditions in the area. The classification of the area (Figure 2A) should remain
unchanged.
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Sub-sector Name (Number):

Baddeck Bay / St. Patrick’s Channel (NS-7-010-005)

Date surveyed: 1990-96

No. of sampling runs: 17

Shellfish classification: Figure 3A &4A
Sampling station locations: Figure 3B

Fecal coliform results: Tables 3A & 3B
Salinity data: Table 3C

Water temperature data: Table 3D
Shoreline sanitary observations: Table 3E & Figure 3C
Area Description

Baddeck is the most populated community on the Bras D’Or lakes. The water quality in
the area adjacent to the town is unsuitable for shellfish harvesting. However, recreational
shellfish harvest is active between Birch & Plaster Points at Washabuck. The habitat
appears suitable for the american oyster (Crassostrea sp.),and mussels (Mytilus sp). The
small tidal amplitude of the Bras D’Or lakes provides a limited intertidal zone and

_ therefore a limited habitat for soft-shell clams (Mya sp).

The sub-sector was last evaluated in 1991 (Richard & Walter, 1991c). The current
classification (Figure 3A) includes a large shellfish closure near the community of
Baddeck. The current classification is described as follows:

Closed

That portion of Baddeck Bay and St. Patricks Channel inside a line drawn from
grid reference 7635 0822 to the navigation light on Kidston Island at grid
reference 7448 0720, thence along the inside shore of Kidston Island to grid
reference 7388 0659 on Kidston Island, thence running parallel and 300 m ‘
seaward of the shoreline to grid reference 6815 0420, and thence to the shore at
grid reference 6815 0457. Refer to map Baddeck 11K/2.

Approved
The remaining classified areas of the sub-sector beyond the closures described above.

Sanitary Conditions
Refer to Shoreline Sanitary Survey (Table 3E) below.

Bacteriological Water Quality

Fourteen of the seventeen key stations (Figure 3B) surveyed on seventeen occasions since 1990
(Tables 3A & 3B) continue to meet the criteria for an approved classification. The stations
which fail to meet the criteria are within the shellfish closure described above.
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TABLE 3A. BADDECK BAY/ ST. PATRICK’S CHANNEL (NS-7-010-005) - FECAL COLIFORM

SUMMARY STATISTICS
\ ! [ Station] Samples . Pericd MInFC MaxFC  GMean  Median PO0 % > 43
1 17  1990-1996 1.9 4 2 1.9 3 0
3 17  1990-1996 1.9 49 2 1.9 7 6
20 17 19901996 1.9 2500 - 7802 .- {700 AZGET - (78]
23 17 1990-1996 1.9 2500 7 T2 TR 14 18
27 17  1990-1996 1.9 49 4 2 YT g
29 17  1990-1996 1.9 240 6 197 46 LA
30 17  1990-1996 1.9 110 3 1.9 T3 e
31 17  1990-1996 1.9 7 2 1.9 4 0
‘ 32 17  1990-1996 1.9 22 2 1.9 5 0
34 16  1990-1996 1.9 23 ° 3 1.9 8 0
36 17  1990-1998 1.9 49 3 1.9 1 6
39 16  1990-1996 1.9 5 2 1.9 3 0
40 17 1990-1996 1.9 33 3 1.9 7 0
41 16 1990-1996 19 22 3 1.9 9 0
42 16  1990-1998 1.9 7 2 1.9 3 0
. 44 17  1990-1996 1.9 130 3 1.9 15 6
' 46 17 1990-1996 1.9 13 2 1.9 4 0
Recommendations

The present evaluation indicates there is no major change in the sanitary or bacteriological water
quality conditions in the area. The classification of the area (Figure 3A) should remain
unchanged.
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FIGURE 3C (Cont.). SANITARY OBSERVATION SITE LOCATIONS, BADDECK BAY / ST. PATRICK’S CHANNEL (NS-7-010-005)
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Sub-sector Name (Number):

Nyanza Bay / St. Patrick’s Channel (NS-7-010-006)

Date surveyed: 1990-96

No. of sampling runs: 18

Shellfish classification: Figure 4A
Sampling station locations: Figure 4B

Fecal coliform results: Tables 4A & 4B
Salinity data: Table 4C

Water temperature data: Table 4D
Shoreline sanitary observations: Table 4E & Figure 4C
Area Description

Development in the area is typical of much of the rural areas of Bras D’Or lakes being
mainly residential or agricultural. The subsector includes the First Nations Wagmacook
community. Shellfish culture is active in the area. A large finfish culture site is located
in Nyanza Bay. The habitat appears suitable for the american oyster (Crassostrea sp.),
and mussels (Mytilus sp). The small tidal amplitude of the Bras D’Or lakes provides a
limited intertidal zone and therefore a limited habitat for soft-shell clams (Mya sp).

The sub-sector was last evaluated in 1991 (Richard & Walter, 1991d). The current
classification (Figure 4A) includes two shellfish closures, at Nyanza Bay and
MacRitchies Cove as follows:

Closed

That portion of Nyanza Bay inside a line drawn from grid reference 6170
0400 to the wharf at Nyanza at grid reference 6305 0598, and thence to
grid reference 6460 0513. Refer to map Baddeck 11K/2.

That portion of St. Patricks Channel (Hume River) inside of a line drawn
from grid reference 5960 0165 to grid reference 5970 0172. Refer to map
Baddeck 11K/2.

Approved
The remaining classified areas of the sub-sector beyond the closures described above.

Sanitary Conditions
Refer to Shoreline Sanitary Survey (Table 4E) below.

Bacteriological Water Quality

The twenty key stations (Figure 4B) surveyed on approximately eighteen occasions since 1990
(Tables 4A & 4B) continue to meet the criteria for an approved classification. During the last
three sampling runs in 1996 elevated fecal coliform counts were observed throughout much of
the area from the closure at Nyanza to the western limit of the sub-sector. These events are
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apparently unrelated to precipitation. It appears as if there may be a recent change in sanitary
condition. The classification of the area should be re-evaluated.

TABLE 4A.  NYANZA BAY/ ST. PATRICK’S CHANNEL (NS-7-010-006) - FECAL COLIFORM

SUMMARY STATISTICS
on] Samples "Period n ax ean an P90 % > 49]
1 18  1990-1996 1.9 17 3 1.9 6 (]
3 17  1990-1996 1.9 8 2 1.9 4 (i}
6 17  1990-1998 1.9 40 3 1.9 8 (]
8 18  1990-1996 1.9 33 4 1.9 15 0
9 18  1990-1996 1.9 70 4 2 21 6
10 18  1990-1986 1.9 49 5 2 27 8
12 18  1990-1996 1.9 350 7 517 B T
18 18  1990-1996 1.9 130 5 2 %6 6l
22 18  1990-1996 1.9 130 6 7 26 6
24 18  1980-1996 1.9 49 5 5 20 6
25 18  1990-1996 1.9 170 6 3 34 6
26 18  1990-1996 1.9 130 4 1.9 19 6
29 18  1990-1996 1.9 170 6 AT AT TN
30 18  1990-1996 19 70 6 I * 1 O 1
33 18  1990-1996 1.9 540 4 2 23 8|
36 18  1990-1996 1.9 49 4 1.9 15 6
38 18  1990-1996 1.9 33 3 1.9 10 0
39 18 1990-1996 1.9 49 3 1.9 8 6
40 18  .1990-1996 1.9 13 3 1.9 7 0
43 18  1990-1996 1.9 23 3 1.9 6 0
Recommendations

The present evaluation indicates there may be a change in the sanitary or bacteriological
water quality conditions in the area. The classification of the area (Figure 4A) should be re-
evaluated.
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FIGURE 4C(Cont.). SANITARY OBSERVATION SITE LOCATIONS, NYANZA BAY / ST. PATRICK’S CHANNEL(NS-7-010-006)



Sub-sector Name (Number): 3

Little Narrows (NS-7-010-007)

Date surveyed: 1990-96

No. of sampling runs: 21

Shellfish classification: Figure 4A & 5A
Sampling station locations: Figure 5B

Fecal coliform results: Tables 5SA & 5B
Salinity data: Table 5C

Water temperature data: Table SD

Shoreline sanitary observations: Table 5E & Figure 5C
Area Description

A large gypsum mine and associated wharf development and vessel traffic are a major
feature in the area. Other development is comprised mainly of residential or agricultural.
Shelifish culture is active in the area. A large finfish culture site is located in Denas
Pond. In the western end of the subsector, eleven shellfish leases have been issued and
four more are pending. The habitat appears suitable for the american oyster (Crassostrea
sp.),and mussels (Mytilus sp). The small tidal amplitude of the Bras D’Or lakes provides
a limited intertidal zone and therefore a limited habitat for soft-shell clams (Mya sp).

The sub-sector was last evaluated in 1991 (Richard & Walter, 1991¢). The current
classification (Figure SA) includes five closures as follows:

Closed

That portion of MacDonalds Cove inside of a line drawn from grid
reference 6242 9985 to grid reference 6220 0015. Refer to map Baddeck
11K/2.

That portion of Little Narrows in Victoria County between a line drawn from grid
reference 5582 9510 to grid reference 5625 9540 and a line drawn from grid
reference 5578 9470 to a church at grid reference 5578 9502. Refer to map Grand
Narrows 11F/15.

That portion of St. Patricks Channel (Little Narrows Gypsum Plant) inside of a
line drawn from grid reference 5765 9583 to grid reference 5735 9615 thence to
grid reference 5792 9665 and thence to grid reference 5830 9627. Refer to map
Baddeck 11K/2.

That portion of Denas Pond within 120m of a small brook at grid reference
5466 9577. . Refer to map Grand Narrows 11F/15.

That portion of Whycocomagh Bay inside of a line drawn from grid reference
5585 9102 to grid reference 5585 9092. Refer to map Grand Narrows 11F/15.

Approved
The remaining classified areas of the sub-sector beyond the closures described above.
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Sanitary Conditions
Refer to Shoreline Sanitary Survey (Table SE) below.

Bacteriological Water Quality

The twenty-eight key stations (Figure 5B) surveyed on approximately twenty occasions since
1990 (Tables 5A & 5B) continue to meet the criteria for an approved classification.

TABLE 5A.  LITTLE NARROWS (NS-7-010-007) - FECAL COLIFORM SUMMARY STATISTICS
— Stafion] Samples ___ Period MInFC WMaxFC  GMean  Median P80 % > 43]
2 21 1990-19986 1.9 33 3 1.9 11 0
4 21 1990-1996 1.9 49 2 1.9 7 5
5 21 1990-1996 1.9 130 3 1.9 9 5
6 21 1990-1996 1.9 23 2 1.9 4 0
7 21 1990-1996 1.9 7 2 1.9 3 -0
10 21 1990-1996 1.9 5 2 1.9 3 0
12 21 1990-1996 1.9 8 2 1.9 4 0
14 20 1990-1996 1.9 2 1.9 1.9 1.9 0
16 21 1990-1996 1.9 ) 2 1.9 3 0
21 19 1990-1996 1.9 11 2 2 4 0
22 19 1990-1996 1.9 49 3 1.9 7 5
23 19 1990-1996 1.9 11 3 1.9 6 0
24 20 1990-1996 1.9 7 2 1.9 3 0
26 20 1990-1996 1.9 27 2 1.9 5 0
28 19 1990-1996 1.9 33 3 2 8 0
31 20 1990-1996 1.9 2 1.9 1.9 2 0
36 20 1990-1996 1.9 14 2 1.9 4 0
38 10 1990-1996 1.9 2 1.9 1.9 1.9 0
40 19 1990-1996 1.9 5 2 1.9 3 0
41 20 1990-1996 19 5 2 1.9 3 0
42 19 1990-1996 -1.9 2 1.9 1.9 2 0
43 20 1990-1996 1.9 27 2 1.9 5 0
45 19 1990-1996 1.9 8 2 1.9 3 0
46 20 19980-1996 1.9 17 2 1.9 5 0
48 20  1990-1996 1.9 7 2 1.9 3 0
61 10 1996-1996 1.9 1.9 1.9 1.9 1.9 0
62 10 1996-1996 1.9 2 1.9 1.9 1.9 0
63 10 1996-1996 1.9 2 1.9 1.9 1.9 0
Recommendations

The present evaluation indicates there is no major change in the sanitary or bacteriological
water quality conditions in the area. The classification of the area (Figure 5A) should remain

unchanged.



Suisny MoT - U1 Buyreg Mo =41 fopiL MoT =171 Swsny PIA - YN
Bumred PIA = IN ‘opLL PIN =1LIN ‘Buisny y8IH - YH ‘Bured y3iH = 4H ‘opIL Y81H =1LH
TWOOI/NdIN T> stussaxdar 6'1  “¢gI'Nl
0 ¥ 8Y 101 0 0 0 0 0 0 0 0 0 0 0 YzL-0
0 8T 0 8’6 0 0 0 0 0 0 0 0 0 0 0 4si-0
0 9l 0 (A ] 0 0 0 0 0 0 0 0 0 0 0 U$Z-0
| () wpeg

IHAN AN WT-LT  AH-IH JTAN  MHUN WNYT ANH TN . - WNAT  AW-AH opLL
61 61 61 6’1 €9
lex 61 61 61 79
6’1 6’1 6’1 6’1 19
6’1 6’1 6’1 6’1 6’1 6’1 61 [ 6’1 6’1 61 6’1 [4 61 114
6’1 6'l 6l (4 61 61 6’1 6’1 61 Ll 61 6’1 L 6'1 9p
61 61 61 6’1 61 61 61 61 61 8 61 6’1 61 194
6’1 61 61 6’1 61 61 6l 61 61 6’1 L 6’1 61 61 (37
61 61 61 61 61 61 61 61 61 61 z 61 z (43
Ja._ 61 61 6’1 (4 6’1 61 61 6l 61 (4 (3 4 6’1 iy
61 T 4 T Y C 6’1 61 6’1 6’1 6’1 [ 6’1 10v

61l (4 6’1 61 6’1 6’1 6’1 61 6l 61 8¢
6’1 6’1 [} 6’1 (A 61 ~ 61 61 61 6’1 1 6’1 S 61 9¢
ﬁa._ 61 61 61 61 61 61 61 (A 61 [4 (4 61 6’1 £
6’1 61 (4 6’1 61 T 6’1l 6’1 6’1 61 T (A L1 8C
61 61 61 61 61 61 61 61 61 61 61 61 Lz 61 9z
(A L 61 6’1 61 61 6l 61 61 [4 61 61 (4 61 } 74
6'1 61 61 6’1 61 L 61 61 6’1 S 6’1 8 61 14
61 61 7 61 61 8 6l 61 61 6v 61 s 61 (x4
6’1 4 < T 6’1 6l 6’1 (4 S 6’1 4 41 61 1T
6’1 61 6'1 6’1 61 6’1 6’1 4 < 61 4 S 6’1 6’1 6’1 91
6’1 6l 6l 6’1 61 6’1 6’1 61 61 6l 61 6’1 61 6’1 141
[4 61 61 6'l Y 61 6’1 61 61 6’1 6’1 6’1 6’1 S 61 (Al
T 61 61 (4 61 (4 61 61 61 61 S 6’1 61 [4 6'l 101
61 61 61 6'1 61 61 61 61 61 61 z 61 61 S 61 L
6’1 61 61 6’1 6’1 6’1 61 61 6’1 61 [4 6l 61 61 61 9
6’1 6’1 6’1 61 < 61 61 6l 6’1 6’1 A b4 (4 14 61 [
6l 61 61 6’1 61 61 6’1 61 61 61 (A 61 6’1 (14 61 14
S 6’1 61 6'1 [4 61 61 61 6’1 6’1 L1 61 61 Ll 6’1 [4
06UNf T 96 UNL 07 96 UL O 96 ABINZZ 0699560 0630y 8Z 063V EZ 065NV 11 06 EZ O06IMFZT  06IDFZ0 06 UNF 8T 06 UNf €1 06 Unf SO 06 ABN LZ |wopms

("TNO0T/NdIND SELLISNA( WIO0ATI10D TVOF] - (L00-010-L-SN) SMOYYVN #1LLI'T

LS .

‘g¢ A1EVL



Suispy MoT- YT Buypreg MoT =41 opLL MOT=L'T Suisny PIA - WN

‘Burfed PIA = 4N *3PLL PIN =1IN *Buisn YS{H - YH ‘3upiied YSIH = AH *opLL Y81H =ILH
TWOOI/NAIN T> sesaxder 61 "g'N
T6 9T 0 (44 9'8¢C 80 uzL0
T6 0 0 0 98T 80 80
0 0 0 0 9'8C 0 ue-0
(o) ey
WASLAL IHAIH  LFLT  LTET LN LHN [epiL
61 61 61 61 (4 61 £9
61 61 61 61 (4 61 (42
61 61 61 61 61 61 19
L 61 61 61 61 61 8y
(4 61 61 61 3 61 9
61 61 61 61 T . 6l 44
61 61 61 61 LT 61 £
61 61 61 61 (4 61 w
61 61 61 61 S 61 v
61 61 (4 (4 14 61 or
8¢
(4 (4 61 61 (4 61 9€
61 61 61 61 61 (4 1€
S S 14 (4 €€ 61 14
61 61 61 61 (4 61 9T
61 61 61 61 (4 61 14
61 (4 3 1 (4 61 %4
61 61 61 61 61 61 w
61 61 (4 (4 (4 61 1z
61 (4 (4 z 3 61 9
61 61 61 61 (4 61 vi
(4 61 z 61 8 61 (Al
(4 61 (4 61 61 61 o1
61 61 61 61 L 61 L
61 61 61 (4 (14 61 9
61 61 61 61 0€1 61 S
61 61 (4 61 Ll 61 v
61 (A z €€ (¥4 61 (4
963NV 1 963NV €1 968NV 90 961N ST 961N ST 961N 20 [uonels

("TNOOT/NdIN) SELLISNE(T INNOATI0D) TVOES - (L00-010-L~SN) SMONIVN &'1LLI'T ‘(1Noo)ag ATAVL

8¢



0 v 8P 101 0 0 0 0 0 0 0 0 0 0 0 uzL-0
0 87 0 8'6 0 0 0 0 0 0 0 0 ()} 0 0 usp-0
jo 91 0 (4] 0 0 0 0 0 (i} 0 0 0 0 0 Uz-0
(ww) upey
LH-YA WAN-YN WT-LT  JH-IH dTdN YHAN YN-NT dN-AH THYNN JN-IH AAYT  AN-dH fopLL
61 61 81 81 £9
61 61 81 81 79
61 81 L1 91 19
114 0z 61 81 0z 1z #A (14 (174 (174 81 61 Ll ¥l 8t
{4 (174 61 91 (174 4 a4 0z 0z 0z 61 81 91 €1 o
1 (4 0z (174 Ll (174 (174 w 0z 114 81 61 61 9] (3%
0z 0z 91 9] 0z w (4 61 (174 81 81 81 91 1 X%
(174 (174 0z 9] (174 /4 iA |4 0T 81 81 81 81 w
0z 0z 61 Ll 0z w | €4 Ic 0z 81 )| L 81 1 112
61 0z 9] 91 0z (4 oA 0z (174 0z L1 91 91 oy
81 (174 (4 1C 0z 0z 0z L1 91 91 8¢
61 (174 8t 81 0z /A 0z 0z 0z 0z St 91 s1 3 9€
61 61 81 81 0z {4 0z 81 81 81 91 st 91 1 {3
81 61 o1 81 0z A (174 81 81 81 81 St 1 8T
(174 61 81 81 0z 0z 0z 81 0z 81 91 s1 s1 o1 9
61 61 81 L1 (174 0z 0z 81 (174 81 91 s1 81 4 A
61 81 Ll 81 (174 0z 0z 81 81 st 1 A 1 X4
61 81 1 st 0z 0T (4 81 81 3 S1 (4 4| (44
61 61 1 81 0z (4 0T 81 L L1 st 4 1 114
91 91 1 €l 81 81 81 £1 o1 S1 1 L1 YAl o1 o1 91
91 s1 1 ¥l 81 81 81 91 0z 81 31 1 Al 1" 1
91 91 91 s1 81 (i 74 61 81 81 61 8i si i 81 a Al
]| 61 L 91 0z w A (i74 0z 0z 81 91 91 L1 s1 lo
0z (174 61 8! 0z 4 £z 4 0 (4 8l 81 (174 81 1 L
0z 61 81 81 (4 4 iA 4 0z YA 0z 0z 61 (74 12 9
61 0z 81 L 0z x4 w (44 (174 114 (174 0z 0z 81 1 S
(174 0z 61 91 0z 74 w 0z (i74 (4 61 w4 61 81 1 v
loz L1 81 91 (ir4 44 £ _ 81 (i74 1z L1 61 61 81 ja! 4
loung vz 96 unr 0z 96 Unf 01 96 ABN TC 06 93S 60 063nY 87 063nY €2 0630V [1 061N € 061N TI 0620 06UNf8Z 06 UNM E1 06 Unf SO 06 AU LT [uopwis

6s

(094) SALLINI'TVS - (L00-010-L-SN) SMOWAVN F1LLI'

‘06 ATAV]L



(094) SHILINI'TVS ~ (L00-010-L-SN) SMOWNVN a1LLI']

09

T6 9T 0 7T 9'8T 80 UzL-0
T6 0 0 0 9'8T 80 u81-0
0 0 0 0 9'8T 0 urz-0

(o) upeyy
MASIN IH-IH  LTLT LTLT IHYWN JHYN [9piL
0z 0z 61 81 0z 61 €9
0z 0z 61 0z 0z 61 4]
0T 0z 61 0z 0z 61 19
114 | {4 (174 0z | (4 0z 1
44 12 0z 0z 1T 0z 9
1T 1T 0z 0z €4 0z (<%
1T 1T St 1 61 0z (3%
0z |4 0z 12 0z 0z Y42
(74 1T 61 0z €4 0z 112
0z 1T 61 61 1T 0z oy

8¢
0z €4 61 (4 0z 0z 9¢
0z 0z 61 0z 0z 81 1€
0z 81 9 L1 91 81 82
0z (174 81 0T 61 81 9z
(174 0z 61 0z €4 61 vT
0z 61 Ll S1 81 81 £
61 0z 81 81 0z 81 (44
0z 0z 61 1 {4 L1 1z
81 Ll 91 91 L1 ST 9]
81 8! 91 91 Ll 91 1
61 0z L 81 61 0z Al
0z 0z 81 (174 (4 (174 o1
114 1T IT 1z (174 0T L
1T |£4 81 0z 81 0T 9
1z Iz 1T 0z 81 0z S
0T 1T 81 0z 81 0z ¥
12 _ 81 81 1Z 1 0z (4
9630y SI 9630V €] 9630V 90 96INf ST 96INL ST 96 Inf T0 |uonms

(‘INOD)OG ATavy



0 14 8Yv 1'0L 0 0 0 0 0 0 0 0 0 0 0 Uel-0
0 8'c 0 8'6 0 0 0 0 0 0 0 0 0 0 0 us-0
0 ol 0 8 0 0 o 0 0 0 0 0 0 0 0 Uyz-0

(D,) NLVIAINAT SELVM - (L00-010-L-SN) SMOWIVN ALLLIT  'dS #IEV],

19



¢6 9%¢ 0 (44 982 80 yel-o

¢6 0 0 0 98¢ 80 ugi-0

0 0 0 0 082 0 Upe-0
(ww) urey
oplL

(44 (44 ve 02 8l 8l €9

[44 [44 14 02 6l 6l 29

[44 (44 174 6l 8l Ll 19

iC ¥4 A4 6l 8l 8l 14

ic (44 €C 0C 6! (114 o

Y4 44 174 02 6} 6l Sy

[44 44 2 A4 6l 6l 914

¥4 [44 ¥z 02 6l 8l (A4

\c e 1 44 (114 8l Ll 184

\c %4 144 174 8l Ll o¥
8¢e

XA A €C 6l 8l 9l ot

X4 [44 14 02 8l 6l e

174 ve oC (¥4 6l 6l 8¢

144 1 %4 1 44 0c 6l gl 9¢

(44 (44 14 0C 8l 6l 144

\c (¥4 [44 11 8l 8l 1 4

(¥4 [44 e 6l L 8l (44

ic 1574 1574 Ll 8l 6l A

44 174 ve 174 6l (174 ol

[44 1574 ve 4 6l 0C vi

12 (44 e 6l 8l 8l (4"

¥4 | ¥4 1 X4 6l Ll yA” 113

4 0z 1774 8l Ll Ll L

(¥4 174 1574 8l Ll 8l 9

¥4 (174 174 8l Ll 9l S

(¥4 Y4 ¥e 4 8l 8l 14

LZ 014 LZ 6l Ll Ll A

Bn 6n 6n n n n uonels

(D,) TENLVIAINEL JALVM - (£00-010-L-SN) SMOMAVN FTLLIT  “(INOD)AG FTAVL

9



A WO “9qISIA Id MOINO JO 3OUSPJAS ON UOHEPUNOJ PIsjel Uo SSNOY J4M XS ¢ d 1S 1 44
Eou JUOJ] U} 30 [UIS & OYf] SY0O] JEUA\ "6}iS U0 SuIeq PS[IUIYS PIO 7 _IMJUWT<UOEPUNO] PasTl UO OSNOY JYM IS d 1S £C
*(meaoBIA) "9[qISIA Id MO[JINO ON ‘OMIUWIN)] < ‘UONBPUNOJ PIsIel U0 9sNOY JYM XS T d 1S (44
“OJ1S U0 9SNOY [04 XIS Z/[ | pauopueqy ‘9[qISIA Id MOIINO ON "9MJW)€>UOKBPUNO] PasfLl Uo osnoy RANSZT 1 d 1S I
*9[qISIA "[J3 ALIMS (M [J BIP Ulp “SJWQQZ< ‘UOHBpUNO] Postel U0 asnoy Wiy J[q/AyM 1s /1 | d Id 0t
o_ems ‘Jo pbyj Afjows Jo LAypuenb [ems ‘AemySny £4q Y 01 Id ©Ip WY ‘SJWHE< ‘UONBPUNOJ pasiel UO SSNOY JYM XS oUQ d Id 61
‘PIog Wl
oqid smnuew [[ews “Poy Ul §9zi3 YIYM 8810y OUQ “O[qISTA [d MOJINO ON "OMJWIQQE< ‘UORBPUNO] PISFRl UO oSNOY WLy MIq/0310q 1S T d 1S 81
‘(omyoBN) JuBus) 0} SUIpI0oSL SZILYSSIP J93MIP YA Id Aujo vIp Uiy omjuig,, “dde ‘WonEpunoy pasyeI uo 9SNOY JYM IS T d id Ll
“OMJW(Z> BOIE J0M 0) punois ul [J woly oFemas Jo oFIeydsIp Joai( “omjuicy ‘dde uonepunoy pasiel uo 3snOY WY Y[GAYM 1S d Id 9]
“9[qISIA Id MopIno oN “syugz “dde jsod uo 93ey100 [BUOSEOS WL PaIAYM 1S OUQ d IS s1
‘(s10M0g) "OJqISIA [d MOIINO ON "SJUIGH *dde ‘oSej0o jeuosess Jgmpquid Jis ouQ d 1S 1
"(20p1ed) “o[qIsIA Id MopIno oN sywig/, “dde ‘sysod uo asnoy uny jqAYM S 3UQ d 1S €1
“(oopered) ‘o|qIsIA Id Mo[Ino oN sy, ‘dde ‘omoy S[Iqow JAAYM d IS Tl
*o10ys oysoddo uo jeuruLIo) A19§ 10 HO “SopIIoR} joop Anod smoxeN 9[- pue A19)0Wsd “YoInyd paju} d dN Il
*9]qISIA I Mopino oN ‘syuigs ‘dde ‘o8ered Jym |Im UOHBPUNO] PISIRI UO SSNOY JYM JRUOSEIS 1S T d IS 0l
‘(ATeag) *mopINO 30MIP YIIM SPOOM J[oBq 0}
Id SEV ©IP W ‘ISuMo 0} SuIp10998 ‘oARY Yjog "SYO0[q UO 9SNOY USPOOM MIQ KIS SUD "SJWI ()S< ‘S00]q U0 osnoy WLy wisAgm 1s Z/1 | d Id 6
“JA/5u01 O 01 A “TeYO SPUBRY PUB NOI} J00Iq INOI) MOqUIRI ‘UOUI]Ls SNULY
uLigy Aoy1 ‘py'Y SWLE UOW[ES JOP S ¥o0T “(WeUuNQ) O[qISIA Id MO[INO ON ‘Paq fesodsip pue LS Ajjfoej oxmjnosnbe us d dN 8
"SJUQ[> HO YIIM 031100 [BUOSESS JYM XS 5UQ d HO L
“OMJWOZ> ‘SIQISIA [d MOJFINO ON SJWOQE< ‘POYS PuR 3SNOY PIJSUIYS USPOOM IS 7 d 1S 9
*asnoy puyeq pieA deros ur s1ed
0L-09 01 dn sey Ajjensn JoumQ "Aysniq A10A Bose Inq S[qISIA I MOJINO ON "SJWIQ0p< UOHEPUNOJ 001 UO 5TIOY UILY J[QAYM XS Z/T | d 1S S
"9IqISIA
Id MO[JIN0 IO ON 'SPOOM 0} I 5vurelp pojeioysad BIp ULy OMJmQ[> ‘SJWOOS< ‘UORBPUNOCY PISIBI UO SSNOY WILY JYM/AIQ 1S Z/] | d LS 4
“KemyBI] Aq WA 03 41 WBAS _"JUQ0S< 198 DU UOKEIS SOIAISS WNS[0KO ] JOABOH d 41 £
"JouMO 0} Suppiodoe PIoY Aysniq uj Jd MO[JJOAO THIM IS PIO SJWIQ0Z< UOHEPUNO] PISTRI U0 35N0Y Wiy onjqAYM 1S /1 T d Id [4
“J1s U0 938163 YA\ -osNOY puTyeq SWqn) JejouW woy 3o Jo Amuenb [ewS ‘SJWQQZ<UONBPUNO] SUOJS UO SSNOY JYM XS Z/] | d Id 1
"umsdAS pue Ae[oaI1} JO UOKBUIGUIOD © S} OIS YINOS oY) JO JSOW SfJyM AB[O [IIAM UJEIOPUN
S| [oUUBY) SHOLIRJ ‘IS JO OpIS yuou oy, Auend) wnsdLp e pue ‘so3u1j00 ‘ssouspisal yim papindod ealy :NOLLINOSAA TVIENAD D ao 0
SUORZAIS540 smEs | odAL | ous

“Suymofjoy ul pasn suoneIAdIqqe 10§ ¥ xppusddy % {5oxs Jo uoneoo] 10 D¢ a3 03 10J0Y

9661 ‘1LSNONV AIMATATA 0661 ‘01 A1Nr ‘HAISNHHHTIJNOD
AGNNA LIH90d “AOLOHdSNI
NAF@IFEY Ol LNIOd SHIHOLRID VI NO¥d
SMOWIVN A'1LLIT :L00-010-L0-SN
AFANNS ANVLINVS ANITRIOHS HS 4149V],

£9




- - - -—

9[qISIA Id MOINO ON “syuSZ “dde ‘uonBpUNOY PIsIRI UO ISNOY ILY JyM/oNIq 1S T/T | d IS 09
_ K308y 0881038 10Q d SN 65
*LL# Se 2oxe dwems 3joBq [RIOUSS IS 0} UIRIP P[NOD "9[qGISIA Jd MO[[INO ON ‘SJUIQS [ < ‘UOHEBPUNOJ Pasiel U0 osnoy Jym 1s z/1 | d IS 8S
"JoUMO 0} BUIpI0o0e dUIEMS SPIEMO] [d MO[IIOAO BIP Uly THM IS PIO "SJWOST> ‘UoNEpunoj pasiel U0 asnoy oK us g d Id LS
“SONIIO] WOOJYSEM OU YYA Y3zaq Jfjqnd d dN 99
*peo1I ss0108 03ered oM
P3Y "S[QISIA 730 AUIN[S YIM (T 03 Id MOJJISA0 BIP Uy iIM 1S PIO_‘PUcdjmigz< ‘UOnuPUNO] PIStel UO oSNOY WLy pol/jyMm IS 7/ | d Id 99
"SJuog
‘ddy o[qISIA 332 ON "240Ys 0} (T 03 Id BIP ULy ‘peOi S50108 PaYS pue Wieq poX 9FIv] Yy UOKEPUNO PoSTel UO 95NOY WL HIQ/AYM NS T d Id 14
"0J0YS 9A0GE SJWIS> HO YIM Jo[iBy) pue 034100 [BUOSES WL JYM/PII 1iS SUQ d HO €S
__"O[qISIA Id MO[IIN0 ON "SJUIQp> “IO[IeR [eu0sess SUQ d IS s
“S[qISIA [d MOJFINO ON ‘Spays 9581100 [euoseas g ‘aImjonus ssejd psppe M Jofies su0 d 1S IS
"OqISIA Id MOIFINO ON "SJWIQ8 dde ‘0[EPUNO] PISTEI U0 OSNOY JM KIS U0 MON d IS 0S
QUIARI WEANS [JRUIS JOAO HO PO UR 9] SYOO] 9[qISIA "JJo ON °*010ys 0} Id SV Wiz ‘sjug] ‘dde “o5en0o [EUOSEaS WLI) ON[qAUM XS SUQ d IS (4
*qISIA Id MOPINO ON ‘sjuigg *dde ‘o5ey100 feuoseas Miq pIYSIULUS d IS 8y
"SIQISIA Id Mo[Jino oN ‘spwi(Q] “dde ‘wopepunoy pesjel uo asnoy A218 pop ade) MIN d 1S Ly
SIqISIA d MO[JINO ON "SJIIQ9 “dde ‘uopepunoy pasiel UO SSNOY WILY J]q/YA Ji§ U0 MON d 1S 9
"spwig] ‘dde HO JIMm 9 0511100 [BUOSBOS WL [94/YM HS SUQ d HO [
"§JWQ > HO Y1 9521300 [8U0SEIS WL SNQAYM 1S SUO d HO (A2
*9]qISIA HO ON ‘Surqumnyd ON ‘sjsod uo 988100 [BUOSLIS YM XS OUQ d SN 134
oeq U HO _"sjuigp "dde 93ex00 [eu0sess pajBUlys UapooM Is 7] | d HO 4
*o3je] 0) §193UU0d PUO ‘S[qISIA JJ 4318 yum puod 0} [J BIP Ulp "SFWQE> ‘UCHEPUNO) Pasfel U0 asnoY Wiy JIGAYM NS 7/1 | d d]| .1¥
"SPS[> HO YA SNq [BR0583s PIO *S[qISIA Id MOPINO ON "SJUIC|> SUI0Y S[IqOUI SN[q/AYM d HO oy
"9]qISIA Jd MOFINO ON punoid o0 Id BIp uly ‘syuigy “dde HO “syuigg “dde ‘1940 Jing 0383100 [JUWS YiM Jo[elL d HO 6¢
*3[qISIA Id MO[FINO ON ‘spuIQg *dde ‘pafs JyM pue ooy S[IGOT MIG/IOX d 1S 8¢
“upseg s,Au0( I9ARY-}031D
owﬁ.—om 0) sureig .v..-ﬂon&m_oﬂ 0) Mm%.nooow spooA 0} Id Bom.-o.»o e Ip Ulp "SJWDDI< aﬂo_uuvﬁno.w pasiel uo asnoy win Ew\«_.—i s oup d Id LE
*IOUMO 0} SUIPI0dD. “P[3J 03 MO[JIOAO Id BIP ULy TNIM LS PIO 'SJWQS | < BOLEPUNO] PIsfel UO ISNOY JYM IS T d Id 9¢
"BOJE Ul SUIOX)S ON “S§JW()09< ‘Sa5u1100 [BUOSEIS JY/anjq oUO ‘PaiAYM SUQ d HO 13
"SPWQ0Z<
‘Buyze18 deoys pue Key Jof G4 Aq poses] "IqISIA Id MOPFINO ON PoYs PUB Uieq 9318 (am SSNOY WLIL PO WLY WISAYM 1S SUQ d dN 43
(s1opuneg) oy Ul JSSIIII0) St POSh QINUB SaI08 GT] Peol aAcqe spjay uado 03 ajoys
vo dis moneu  woxy spusyxo dsoys 0S| UpIM UL, 'spays Z pue suieq o5re] om) M UOBPUNOJ PAstel U0 OSNOY WY Jym/aniq 1S ¢ d dN €€
"9[qISIA §,]d MO[FINO ON “SJUD{j < ‘93E}0 [BUOSESS UILY JGAYM BS oUQ d HO [43
*§59558 0 198 J0U p[no) LS PIM 95e)09 [eosess Js SUQ d IS 1€
*9[qIS]A Id MO[JIN0 ON “sjulQg | "dde ‘uoyyzpunoy pasjel uo osnoy anjq 1S ¢ d IS 0€
‘Jeuosesg ‘sJWIQQE< ‘PUIYeq [[IY U0 HO “req pue o3e)oo pa[3ulys UpooM pal Is suQ d HO 6T
‘(STmD) ‘91qISIA 1d Moo oN omywigo| dde ‘uopepunoy pasies uo osnoy M us 7/1 | d IS 14
*9[qQISIA Id MO[JINO ON "OMJUIQP -dde 93e)05 [euoseas pal s oUQ d IS LT
‘[qISIA Id Mo[yino ON ‘syuigg ‘dde uonBpunoy postel uo esnoy WLy AIQAUM IS ¢ d 1S 9z
“(uokpeJo8N) ‘PIOY
Ul pue SUSPIZS UO JISIIISY SB PISh AINULW YjIM OSIOY oUQ *O[GISIA Id MO[Ino oN ‘sjuiqg *dde ‘mopepunoy pasiel uo asnoy JUM Js 7 d 1S (94

¥9




*S[qISIA o ALINJS YIM Y 03 Id BIP Wy ‘SJWOOZ< ‘PAYS YA 25107 UI3 1S /T | d Id £6

“Jueld wnsdA3 oy 0) Ajrurxosd Jeou up 9A09 SUIBS O], "9AC)) SUOSLLIO 0} "omjuipg “dde ‘uoneisd( [rumes d SN 76
"o}IS PUNOIE SI91OWIOR] JOF 1j0f 0 Wed
puE Kep ® 901M) JO 00UO SO0 SUNSBIY "0AC)) SUTUBIA 0} UTRID Yorym spuod uone)|is Yim seare popaenb Apuasaxd om axe a10y ], ‘sI[oq
JoKkoAuod opisaq puod oju 5103 yorym 3snp wnsd43 o s)0] st aaey, “Burddiys o10J0q oJoys uo paiojs s} wnsdAD “DA\ 03 SUNI Yorym
ojoy winsdAS 0} [d MO[JI0AO BIp W}y pue S WpIM polied INOYHZ B J0AO SIONIOM (/ JNOGE SIIAISS OIYM ISTIOY 030BYD © 5] 210y, WaISAS
ondas ssou jead 8 sey Surpping 9o7AIes eouvusymel “umsd4S pur £e[o of) Jo asTIBOAQ JJOUNI ST 21T JO [[oM 00) YIOM 10U PIP WAISAS

oy uorssoxdun o peyq | "spuigg “dde ‘paq [esodsip pue IS JIm 001JJO pue sasnoy JyM Jjs ouo g ‘Auedmo)) umsdAD smoureN oji] d dN 16
“2[qIsia

§,1d MO[JINO JOTO ON ‘JJ0 JoYseM JoJ 1d eip Ul aSeutesp Jojem J0J Id SEV BIp Uiy "puodjuigg “dde ‘opyepunoy pasyel uo osnoy JoA s d Id 06

S[qISIA ‘333 ON *AJjn3 juog 0} Id [B}OW BIp Ul "SJUIQOE< ‘UONEPUNOJ PIsTel UO SSNOY UILY SNQAYM XIS 7/ | d Id 68

"S[QISIA [d MO[JINO ON “duremsyuigp> ‘spuigoZ< “UonBpunoy pastel uo ssnoy pieoq suid pue pajSurys uspoom mIq 1S g d IS 88

"O[qISIA [d MOIINO ON "SJWQQZ< ‘duwremsyuge “dde ‘nolBpUNOy postes o 3SNOY s SUC POOM puB [9X d IS L8,

‘(wosoyiel) “O[qISIA Id Mo[IN0 oN ‘sJwigQ] “dde ‘asnoy Ly Jym/onIq 1S Z/T | d 1S 98

"OqISIA 3O WIM H( 03 Id BIp Ul "SJUI(S|< SWOY Jiqow J[q/onq/IPA d Id S8

"3]qISTA d AO[INO ON °5)s0d U0 938}0 [BUOSEaS USPOOM MIq IS SUO §)sod U0 958)00 [BUOSEas USPOOM MIq 1S 7/] | d 1S 8

“JOUMO 0} FUIPI030E PIOY 0} MO[JISAO UM LS P[0 "OMJWO0Z< ‘UOREPUNO] Pasiel U0 SNy WILY onqAyM XS 7/1 | d Id €8

"pIe& }ouq Ul A 0} 5’1 JO JUNOUIL [[ew§ "OMJW(( < ‘UOHUPUNO] P3S[el U0 3SNOY WLY WI3AYM 1S SUQ d a1 8

“OMJWO0T< "S[qISIA JJO YIIM SUIARI )oBq 0} 4 BIP Ulp ‘SWOY O[IqOwW WidAym d Id 18

*3IQISTA Id MOJINO ON "JUIQ] < ‘UOHEPUNOJ PASTEI UO SSNOY MOU USPOOM PUE ON[q 1S T d 1S 08

"O[qISIA Id MO[JINO ON “SJWQ0 < ‘UOPBPUNO] PasTel UO WL 310 YIM oSNOY JYM XS OUQ d Is| 6L

*o[qISiA [d mopino oN ‘sjwigQ] ‘dde ‘uonepunoj pasiel uo osnoy JYMm Ijs ouQ d 1S 8L
— “oJIS U0 03eIed

WMOIQISIA Id MO[JINO 10710 ON *JJ2 uIs Koot} ISON_"eaxe Ausnq jjoeq 03 Id BIp Uiz ‘sywicz “dde ‘uonepunoy posiel Uo aSNOY JyM Is d LS LL

*9]qISIA ‘JJO ON °210s WO pasodxa I eip Uiy ‘sywQ¢ dde ‘uonupunoy posies uo oSNy JYM s a Id 9L
“S10UMO 0} SUIPI09o8 spuod oeq 0} 5,]J BIP Uiy OABY SOSNOY ¢ O3 JO Z -0IOYS UO '] 5} 03O} INQ 5,LS

OABY SOWIOY € SYL 204 UO A[I00NP HO WM [BUULIS) ALd) pue 98u)300 pouopueqe ‘eoLjo 350d ‘a10js puB UOK]S S0IAI0S ‘S35N0Y 9L d HO SL

"9[qISIA JJ° ON ‘sJwiQ|> durems 0} [d SHV ©Ip Wy 'syuwig] “dde ‘©3e1100 [BuOSESS WL MJIG/AYM 1S Z/T | d Id L

"S[qISIA JJ5 ON ‘DM 03 Id BIP Ul YiIM LS PIO _“spuisy dde ‘pasjer uo asnoy wipy Yjq/JYM s 2 d Id £L

“3[qISIA Id MO[JIN0 ON g dde ‘asnoy wiy paxAym s suQ d IS L

“S[qISIA Id MO[JIno ON ‘ompui[> “spuge dde ‘awioy apiqowr onjgAYM d 1S 1L

“JOUAO 0} SuIPI000E ‘puod SPIEAC) W O} 1d BIP Wy MM LS PIO_'JWQ0] < ‘UOHBPUNO] Postes UO oSNoY UL NIQ/AYM 1S /1 [ d Id oL

“OJqISIA ‘130 ALIN[S (NI OUIARI UMOP [J MO[HOAO YoM LS SJUIQS "dd@ UORBPUNOy Pastel o 9snoy WL WS/UM IS ¢ d id 69

“JOUMO JO UOS 0} SUIPI0DIL BIIE POPOOM O} SUJARI UMOP [d MOJJISA0 tHIM LS PIO "SJwQ0] "ddu ‘Woxepunog pasjel uo asnoy JyM s /1 | d Id 89
(I9ATOEIN)

*JSUMO 0} SUIPIOIIL BAIE PIPOOM O} SUIARI UMOP JJOUNI YiM IS PO 'sJwigQ] dde wonepunoj pasiel uo asnoy WLy W3AGMm 1s g d Id L9

____Jeuosuosa|qysiA 1d Mo[zino oN ‘sJurgo| “dde ‘aBered ypim owioy S[IQOW AIQ/OX d LS 99

"3piq [00Ys PlO‘JWY<"IUIARI JIAO |d BIP ULy (LM 0N)US) AJUNTITIOD) SMOLIBN ST d Id $9

“spuigy *dde HO pue pays JyM yim 23109 Jeuoseas PapIs wWNIUyWN[e o318g d HO 9

"sgwigg'ddy "9[qISIA Id MO[JINO ON 'S0y IO Wiy WISAYM d IS £9

"Juige> HO pue Jojres; g sjsod uo o300 [BUOSEIS MIq XS UQ d HO 29

"O[qISIA ‘JJo ALINSS (IIM 2IOYS 0] IJ [}0W BIp W9 "syuicy *dde ‘monzpunoy pasiel uo 3snoy UILY J[GAYM &S SUQ a Id 19

$9




‘0)iS UO PaYs PSY S[qISIA ‘IO ON ‘P[oY 03 Id vIp Ul °sjwipg dde ‘uonepunoy posiel uo osnoy Jym Iis 7/1 | d Id L01
“syuiQz -dde ‘uopied uo JOs|NIAY S8 pasn agemag ‘suiquinid oN ‘spuigy ‘dde m«mom U0 3snoy J[q/poy d a1 901
"5 0 Kadoxd yBnompy WA ‘PIoY
0} 5] LS woy oFeuteIp 93emos SYUIY) JOUMQ “SPJOL UF 9ZeJ3 YoTyM 9[)ed ¢ "SJW)(Z< ‘UOHBPUNO] PIsfel U0 I5N0Y Wik MIG/YM 1S /] | d dN S01
*9JqISIA ‘o pinbly "SPooM 03 |d DA W3 BIp Wy "SJWQG] < ‘ouIoY S[IqOU MI/fOK d Id ¥01
"OMIWOZ> “OIQISIA [d MOPJINO ON "sjwigy dde ‘Jojres; [euosess uodjed uopjon d IS €01
9]qISiA 1d Mopno ON 'sJwig¢ “dde ‘monepunoy pastel U0 ISTOY MOU WILK JYA/oN|q 1S SUO d 1S 201
*310ys UO 35N0Ye0q pue AM ‘spuig, ‘dde “y( spremo) pjeyy 0} 93IBOSIP 109.IP UM Id SV Wy "SJWQQ] < TITY UO SSNOY JyM 1S /] | d Id 101
‘spugy “dde “4d 03 Id DA 14 eIp ulpy "punois o} Id eIp Uty “sywipg *dde “ss[rex uoneo Yoe d Id 001
puodjuig, “ddy "S[qISiA Id MO[INC ON “PIol 9372']_POYS Y1 UOHBPUNO] PosTel GO o5N0Y poj3uyys Uapoom Koi3 s 7/l | d 1S 66
"S[qISIA O ON ‘DM 01 Id BIP ULy "oMIUI)]> SW0Y S[IqOmt M9/PIOTAYM d Id 86
"SJuQST< _[30p i@ ‘PUNOIS 0} I BIP Uly *dWoy SfIqow nqAYM d IS L6
“31qQISIA 0BPN|S WD 'SPOOM oBq 0 [d DA BIP Ul "SJWQOT< ‘OSNOY 1S 3UO Papis Wmge 14M JO d id 96
*O[qISIA "JJo ON ‘SPISY 3[ovq 0} Y ‘Paucpueqe Joo] Yorym suroy
OIqOUI JA/3N[q U0 “WISAYM SUQ ‘O[qQISIA ‘JH "PIPY 308q 0} Id BIP Ul "OMJW(0Z< ‘TONBPUNO] PISIEI UO I5NOY TILY onjq/4qMm 1S 7/1 | d Id $6
*3JQISIA Id MO[IINO ON "SJWQQE< ‘SWOY S[IGOTH WIL) MIQ/[OX d IS ¥6

99




(Loo
-010~
L-SND
SMOWMAV
N ATLLI
‘s
NOLLVOO'] LI
S NOILL
VAId
S0 X
AV.LINV
S
‘D¢ AN
IF |

L
e

m.m«.n
ey




120

119

0.5

Kilometers

FIGURE 5C(cont.). SANITARY OBSERVATION SITE LOCATIONS, LITTLE NARROWS (NS-7-010-007)



(Loo
-010~
L-SND
SAOWAV
'N 2LLLI
T ‘SN
OILLVOO
1
dLIS NOLLVAYH
SO A
dv.
LINV
S “(
00)
D¢ AN
01

o
ﬂﬁwﬁmww_, =

i
e

2
3 B




Sub-sector Name (Number):
Wycocomagh Bay (N'S-7-010-008)

Date surveyed:

No. of sampling runs:

Shellfish classification:
Sampling station locations:
Fecal coliform results:

Salinity data: .

‘Water temperature data:
Shoreline sanitary observations:

Area Description

70

1990-96

25

Figure 6A

Figure 6B

Tables 6A & 6B
Table 6C

Table 6D

Table 6E & Figure 6C

Development in the area is typical of much of the rural areas of Bras D’Or lakes being
mainly residential or agricultural. The subsector includes the First Nations Wycocomagh
community. Shellfish culture is active in the area with eleven leases issued and two more
pending.. A large finfish culture site is located near Indian Island. The habitat appears
suitable for the american oyster (Crassostrea sp.),and mussels (Mytilus sp). The small
tidal amplitude of the Bras D’Or lakes provides a limited intertidal zone and therefore a

limited habitat for soft-shell clams (Mya sp).

The sub-sector was last evaluated in 1991 (Richard & Walter, 1991f). The current
classification (Figure 6A) includes two closures as follows:

Closed

That portion inside or west of a series of straight lines drawn from: grid reference 4620
9218 to grid reference 4562 9129, on the northern tip of Indian Island; and thence from
grid reference 4554 9039, on Indian Island, to grid reference 4420 8935, and thence to
grid reference 4435 8885, and thence to grid reference 4490 8885 and thence to grid
reference 4510 8865 on the shore. Refer to map Wycocomagh 11F/14.

That portion , at MacInnis Island, inside or northward of two straight lines drawn from
grid reference 4980 8985 to grid reference 4982 8980, and thence to grid reference
5047 9000. Refer to map Wycocomagh 11F/14.

Approved

The remaining classified areas of the sub-sector beyond the closures described above.

Sanitary Conditions

Refer to Shoreline Sanitary Survey (Table 6E) below.

Bacteriological Water Quality

The twenty-five key stations (Figure 6B) surveyed on approximately twenty-five occasions since
1990 (Tables 6A & 6B) continue to meet the criteria for an approved classification. Marginally
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elevated fecal coliform levels have been observed periodically at station three, but no change in
classification is warranted.

TABLE 6A. 'WYCOCOMAGH BAY(NS-7-010-008) - FECAL COLIFORM SUMMARY STATISTICS

[ otation] Samples ___ Penod  MIMFC MaxFC _ GMean  Median PO % > 43]
1 24 1990-1996 1.9 8 2 1.9 3 0
3 23 1990-1996 1.9 220 4 1.9 P2 B
4 24 1990-1996 1.9 33 2 1.9 § 77T
5 23 1990-1996 1.9 1600 4 1.9 31 9
7 24 1980-1996 1.9 33 3 1.9 12 0
9 23 1990-1996 1.9 920 4 1.9 29 9

14 24 1990-1996 1.9 920 4 1.9 32 4
15 24 19980-1996 1.9 920 4 1.9 24 4
16 24 1990-1996 1.9 220 3 1.9 14 8
18 25 1990-1996 1.9 33 3 1.9 7 0
20 24 1990-1996 1.9 540 5 2 34 8
22 25 1990-1996 1.9 170 5 2 30 8
23 25  1990-1996 1.9 33 3 1.9 10 0
25 24 19980-1996 1.9 79 4 1.9 16 4
26 25 1990-1996 1.9 23 3 1.9 10 0
27 25 1990-1996 1.9 23 2 1.9 4 0
29 25 1990-1996 1.9 13 2 1.9 4 0
30 25 1980-1996 1.9 19 2 1.9 6 0
31 25 1990-1996 1.9 170 3 1.9 10 4
32 25 1990-1996 1.9 240 6 4 33 8
34 25 1990-1996 1.9 130 3 1.9 8 4
386 25 1990-1996 1.9 79 3 1.8 11 8
37 24 1990-1996 1.9 13 2 1.9 3 0
40 25 1990-1996 1.9 17 2 1.9 5 0
41 22 1990-1996 1.9 130 3 1.9 9 5
Recommendations

The present evaluation indicates there is no major change in the sanitary or bacteriological
water quality conditions in the area. The classification of the area (Figure 6A) should remain
unchanged.
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