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Introduction

From 1974 to 1976, a chemistry survey of 209 lakes within ~250 km of Sudbury was conducted
to assess the spatial extent of the impacts of emissions from the Sudbury smelters on lake water
quality. This survey, named the Sudbury Environmental Study (SES) Extensive Monitoring
Programme, revealed that a very large number of lakes had been adversely affected by atmospheric
sulphur and metal deposition (Conroy et al. 1976; Keller et al. 1980). During 1981-83, a survey
was conducted on 250 lakes, including all the former SES survey lakes and others, to investigate
the effects on lake chemistry of the large reductions in SO, emissions from the Sudbury smelters
that had been implemented during the 1970’s (Keller and Pitblado 1986). While many Sudbury
area lakes were still heavily affected, comparisons of results between the study periods revealed
substantial overall improvements in lake water quality, including reduced acidity and lower metal
concentrations (Keller and Pitblado 1986). Data reports from both the above surveys have been

previously published (Conroy et al. 1978; Pitblado and Keller 1984).

To provide a continuing record of lake responses to smelter emission reductions, sampling of
a subset of 44 of the acidic lakes included in the 1981-83 SES survey has been continued to
the present. Figure 1 is a map of the study lake locations. The lakes are within the large zone
of historical smelter effects on lake chemistry defined by Neary et al. 1990. Table 1 provides a

summary of selected physicochemical characteristics of the study lakes.

The SES lakes selected for continuing study were those that had pH <5.5 in either of the
earlier surveys (Conroy et al. 1978; Pitblado and Keller 1984). This pH criterion represents
the approximate threshold for damage to acid-sensitive sport fish like the lake trout (Salvelinus

namaycush) (Matuszek et al. 1992).



Continuation of the SES Extensive Survey has provided ongoing documentation of the positive
responses of acidified lakes in northeastern Ontario to reductions in emissions of sulphur and
metals from the Sudbury smelters (Keller et al. 1992; Keller et al.1999; Keller et al. 2001a). The
current focus of this study is to continue to track the effects on lake water quality of the smelter
emission reductions implemented in the 1970’s, and more recently, in the early 1990’s under the
Countdown Acid Rain Programme (MOEE 1994). Overall, sulphur and metal emissions from the

Sudbury smelters have been reduced by about 90% in recent decades.

Sudbury area studies have become a very important component of Canadian efforts to assess the
effects of acid deposition and determine the needs for additional sulphur emission controls (Jeffries
1997; Jeftries et al. 2005). In recent years, the Sudbury area monitoring program has also become
important in the study of the interactive effects of acidification and other large-scale stressors like
climate change, base cation depletion and UV-B penetration on aquatic systems (Keller et al. 1992;

Yan et al. 1996; Keller et al. 2001b; Keller et al. 2003).

This data report updates the record provided in previous data reports covering the 1981 — 1997
and 1981 — 2000 periods (Keller et al. 1998; Keller et al. 2001c¢). It summarizes the data collected
on the SES Extensive Monitoring Lakes from 1981 to 2005, outlines the field and laboratory
methods used and provides time trend plots of key parameters related to lake acidification and

metal contamination. This report will be updated as more data become available.
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Figure 1: Location of the study lakes. The area within the dotted line indicates the zone
of lakes affected by the Sudbury smelter emissions (Neary et al. 1990).



Table 1. Descriptive statistics for physical characteristics and selected chemical parameters measured

in 1981 and 2005 for the Sudbury Environmental Study Extensive Monitoring lakes.

Parameter Mean Median Range N
1981 2005 1981 2005 1981 2005 1981 2005

pH 4.9 5.9 4.8 6.0 41-5.8 47-7.0 44 43
Alkalinity (TIP) (ueq/L) -17.9  19.0 -13.2 12.5 -88.0-9.2 -25.0-130.2 43 44
Conductivity (uS/cm) 495 345 39.5 240 31.0-326.0 16.0-355.0 44 44
Total Phosphorus (ug/L) 4.5 3.7 4.0 3.1 1.0-14.0 0.8-10.8 41 44
Secchi (m) 9.7 8.3 8.8 7.0 21-234 1.9-27.3 43 44
DOC (mg/L) 1.6 2.5 1.5 2.3 0.1-5.5 01-7.7 43 43
Ca (ueq/L) 157.9 96.2 139.7 86.3 89.8-469.1 42.9-381.2 40 44
Mg (peg/L) 78.8 548 67.9 444  452-3044 27.1-269.0 40 44
SO, (veg/L) 287.8 1549 260.3 1447 197.8-8849 97.9-381.0 42 44
Cu (pg/L) 17.1 3.2 2.0 1.6 1.0-430.0 0.8-274 43 44
Ni (ug/L) 549 155 10.0 6.0 2.0-880.0 1.5-137.0 42 44
Al (ug/L) 2533 79.0 2200 541 20.0-1200.0 8.2-408.0 41 44
Area (ha) 278.1 - 177.3 - 14.5-1315.5 - 44 -
Mean Depth (m) 9.2 - 7.5 - 3.8-24.1 - 40 -
Maximum Depth (m) 30.7 - 25.0 - 8.0-90.3 - 41 -
Distance to Sudbury (km) 59 - 53.0 - 8-128 - 44 -

Data Collection

Most of the monitoring lakes are remote and as such were sampled with float-equipped, fixed-wing

aircraft. A few lakes accessible by road were sampled by boat. Lakes were sampled once per year,

at a location near the lake centre or near the centre of a main basin on very large lakes. Sampling

was conducted during the summer stratified period, usually in July.

From 1981 to 1994, lake water samples were collected as non—volume-weighted tygon tube (1.25

cm inside diameter) composites through the epilimnion and metalimnion (MOE 1979). The lower

limit of the metalimnion was defined as the depth below the region of greatest temperature change

at which the observed temperature decrease was less than or equal to 0.5 °C /metre. Points of



inflection of lake temperature profiles and respective temperatures were measured with an electronic
temperature probe. In lakes too shallow to develop complete thermal stratification, samples were

taken to one metre above the lake bottom.

Starting in 1995, samples were collected by hand in four-litre plastic jugs immersed completely
beneath the lake surface. Previous investigation had demonstrated that there were no differences
in pH, or concentrations of SO,, Cu or Ni in this set of lakes when surface samples and tube
composite samples were compared (Keller and Pitblado 1986). Additional method comparisons

were conducted in 1999 and 2002 (Appendix I).

Sample containers were rinsed three times with sample water before final filling. Samples for
metal analyses were acidified with concentrated nitric acid. Samples were kept refrigerated at the

Cooperative Freshwater Ecology Unit and shipped to other laboratories as soon as possible.

A summary of parameters examined, containers used and the analytical methods and laboratories
used for analyses during 1981-2005 are provided in Appendix II. Descriptions of analytical methods
are given in MOE (1981) and MOEE (1995). Appendix III provides, in a lake-by-lake format,
sample location maps, a summary of physical characteristics, time trend plots of selected chemical

variables and a complete chemistry data listing.

Trend Analyses

To assess the significance of time trends in chemical parameters across the study lakes, a Mann-
Kendall trend test was used. This non-parametric trend test assesses the rank order of values but
does not determine the rate of change (Hamed and Rao 1998). The data were analysed for signifi-
cant (p < 0.05) trends for the whole time period (1981-2005) and for 1990-2005. Null values and

outliers were removed and values for Cu, Ni, and Zn were rounded up to 1981 detection limits to
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avoid introducing an effect of changing analytical precision. Not all lakes had sufficient data to
analyse trends for all parameters. The data are displayed as significant trends (positive or negative)
or no significant trend for each time period analysed (Table 2). Significant positive trends were
found in the majority of lakes (in both time periods) for pH, while significant negative trends were
found in the majority of lakes (in both time periods) for Ca, Mg, SO, and many of the metals. Whit-

son Lake was excluded from the analyses because it historically received a direct mine discharge.

Table 2. Mann-Kendall trend test results for 43 SES lakes during the time periods

1981-2005 and 1990-2005. *Data not available for all lakes.

Parameter 1981-2005 1990-2005
Positive Negative None Positive Negative None

pH 43 0 0 38 0 5
Conductivity 0 41 2 0 42 1
Alkalinity (TIP) 38 0 5 13 0 30
Ca 0 43 0 0 42 1
Mg 0 43 0 0 40 3
Na 4 2 37 3 1 39
K 0 33 10 0 28 15
Cl 1 6 36 5 1 37
SO, 0 43 0 0 43 0
SiO, 4 10 29 3 16 24
Fe 0 31 12 0 23 20
Mn 1 41 1 0 36 7
Al 0 39 4 0 33 10
Cu 0 26 17 0 19 24
Ni* 0 36 0 32 11
Zn 0 40 0 36 7
TP 1 2 40 1 1 41
TKN - - - 3 2 38
NH, + NH, - - - 0 3 40
NO, + NO, - - - 1 13 29
DOC* - - - 24 0 19
DIC - - - 5 37 0
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Appendix I

In order to streamline sample collection in the SES Extensive Monitoring Programme, beginning
in 1995, surface grab samples were taken for chemical analyses instead of the epilimnion/
metalimnion tube composite samples taken between 1981 and 1994. Before 1981 (Keller and
Pitblado 1986), the SES Extensive Lakes had been sampled by surface grabs. The change to tube
composite sampling in 1981 was introduced to be consistent with the approach that was being
used for the large-scale provincial acid rain lake surveys being conducted in the 1980s (MOE
1979). A previous grab/tube composite comparison for 43 of the SES lakes (1983 data; Keller and
Pitblado 1986), did not reveal any significant differences in the parameters examined (pH, SO,
Cu, Ni). Here, we conduct a further comparison of surface grab and tube composite results for a
large number of chemistry variables, based on samples collected on key MOE study lakes during

1999 and 2002.

Data for simultaneously collected tube composite and surface grab samples were collected from
15 MOE long-term monitoring lakes in northeastern Ontario. In order to maximize the chance of
detecting differences, only sampling dates during the summer stratified period were included in
this analysis. Depending on the particular chemistry variable, between 22 and 49 sample results

were available for comparison. Comparisons were conducted using paired t tests.

Comparisons did not identify significant differences for most of the 22 lake chemistry variables
that were examined (Appendix Table I). Eight variables did show significant differences (p<0.05)
between surface grabs and tube composite samples. Seven variables (Al, DIC, Fe, Mn, SiO,,
NO, + NO, and Zn) were significantly higher in tube composites, while 1 variable (pH) was
lower in tube composites. However, observed absolute differences based on comparisons of mean
values were generally small. Even in cases where percent differences were large (>100%), actual

concentrations and concentration differences were still low.
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Differences due to method should be considered in interpretations of time series data from lakes
that include data from both methods.

Appendix Table 1. Paired t-test results (significant at p < 0.05) for differences between mean grab

and mean tube composite samples.

Parameter NSlJ;:);re;)f Grab Mean Tube Composite Mean Conclusion
Alk (TIP) (mg/L) 49 5.7774 6.4048 Same
Al (mg/L) 40 0.0476 0.0563 Different
Ca (mg/L) 35 2.6306 2.7977 Same
Cl (mg/L) 22 4.7682 4.8282 Same
Cond (us/cm) 42 31.029 31.943 Same
Cu (mg/L) 40 0.0031 0.0033 Same
DIC (mg/L) 35 1.1817 1.5554 Different
DOC (mg/L) 34 3.0176 3.0382 Same
Fe (mg/L) 40 0.0582 0.1295 Different
K (mg/L) 35 0.4309 0.4483 Same
Mg (mg/L) 35 1.1079 1.1203 Same
Mn (mg/L) 40 0.0346 0.0462 Different
Na (mg/L) 35 2.4271 2.4016 Same
NH, + NH, (mg/L) 32 0.0257 0.0254 Same
Ni (mg/L) 40 0.016 0.0165 Same
NO, + NO, (mg/L) 32 0.0081 0.0195 Different
pH 48 6.3988 6.2037 Different
SiO, (mg/L) 36 0.8011 0.9394 Different
SO, (mg/L) 23 7.8422 7.6317 Same
TKN (mg/L) 33 0.2254 0.2153 Same
TP (mg/L) 35 0.0091 0.0098 Same
Zn (mg/L) 40 0.0036 0.0076 Different
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Appendix IT1

Lake-by-lake summaries are provided of sampling station locations and physical characteristics,
time trend plots for selected chemistry variables, and chemistry data listings for the SES Extensive
Monitoring Lakes. Note that scales in the time trend plots may vary between lakes and units of

expression may change between data tables and figures.

Perimeter and area measurements were obtained using the mapping software Maplnfo. The

remaining physical data were compiled from a variety of available sources.

Data provided in Appendix III are actual values reported from the laboratories, with the exception
of inflection point (TIP) alkalinity values for 1995 and 1996 used in the time trend plots. TIP
alkalinity values for those years were estimated from Toronto fixed-endpoint (TFE) alkalinity
values according to a relationship derived between these parameters for the study lakes for 1981-

95 data (TIP = 1.085 TFE - 2.100; R2=0.90; P> 0.001; n=51).

Data in Appendix IIT have been visually checked against values originally reported by the laboratory
conducting the analyses and the data were screened by examining charge balances of major ions
and inspecting data distributions. Obvious spurious values have been removed. However, this
sampling programme was designed to monitor general patterns in the chemistry of a group of
lakes, based on only one annual sampling. Single samples do not capture within-year variability,
and as a result, time trends in individual lakes may show some annual fluctuations related to the
limited sampling effort. Therefore, caution is advised in interpreting the data for any one lake,

since this study was not designed to provide an intensive lake-specific temporal record.

Data qualifiers (V, W, L, T, N, O, C, D) are explained at the bottom of each data table.
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Bell Lake

®) sampling location

g

Kilometers

SESID # 114
Township Goschen/Sale
Latitude 46°08’
Longitude 81°11°

Distance from Sudbury (km) 48
Elevation (m) 221

Watershed code 2CF03

17

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

32.25

26.8

2247

335.51

Yes
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Bluesucker Lake

N
® sampling location 0 095 05
I Kilometers I

SES ID # 236 Shoreline length (km) 13.39
Township Dundee Maximum depth (m) 214
Latitude 47°10° Mean depth (m) 7.3
Longitude 80°36' Volume (x 10'm) 1045
Distance from Sudbury (km) 81 Area (ha) 147.37
Elevation (m) 341 Road access No
Watershed code 2DC09
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® sampling location

Bob Lake

N

A

0 04 0.8

Kilometers

SESID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

183

Canton

47°10°

80°15’

96

310

2JD02

23

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

12.95

25.0

6.5

1040

139.26

No
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® sampling location

Chiniguchi Lake

Kilometers

SES ID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

50

Telfer/McConnell

46°55’

80°42°

56

316

2DC02

26

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

4 3
Volume (x 10 m)

Area (ha)

Road access

81.05

44.2

13.6

17621

1104.16

Yes
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® sampling location

Clearwater Lake
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Crooked Lake

N
® sampling location 0 e 0'.25
Kilometers

SESID # 226 Shoreline length (km) 3.89
Township Broder Maximum depth (m) 8.0
Latitude 46°25’ Mean depth (m) 3.8
Longitude 81°02 Volume (x 10°'m) 102
Distance from Sudbury (km) 10 Area (ha) 26.29
Elevation (m) 260 Road access Yes
Watershed code 2CF05
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® sampling location

David Lake

1
5 G St 2
® =

N

; A

0 0.35 0.7
e fe—

Kilometers
SESID # 214 Shoreline length (km) 32.52
Township Goschen/Hansen Maximum depth (m) 24.4
Latitude 46°08’ Mean depth (m) 7.3
Longitude 81°17" Volume (x 10°'m’) 2356
Distance from Sudbury (km) 42 Area (ha) 406.15
Elevation (m) 237 Road access No

Watershed code

2CF03
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® sampling location

Donald Lake

N
0 0.75 1.5
ey —
Kilometers

SESID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

121
Kelly/McCarthy
46°47

80°30’

53

272

2DCO02

38

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

31.19

60.0

15.4

7670

502.18

No
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Dougherty Lake

K
0
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0 0.5 1
® sampling location e —
Kilometers
SESID # 237 Shoreline length (km) 26.80
Township DeMorest/Stobie Maximum depth (m) 53.4
Latitude 47°00’ Mean depth (m) 13.3
Longitude 80°40 Volume (x 10°'m) 4230
Distance from Sudbury (km) 64 Area (ha) 426.93
Elevation (m) 328 Road access No
Watershed code 2DCO01
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Florence Lake

N
. ; 0 1 2
® sampling location e —
Kilometers

SES ID # 94 Shoreline length (km) 54.62
Township Parker/Dundee Maximum depth (m) 38.1
Latitude 47°14° Mean depth (m) 7.5
Longitude 80°32 Volume (x 10°'m) 7489
Distance from Sudbury (km) 89 Area (ha) 1019.52
Elevation (m) 365 Road access No

Watershed code 2JD03
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Fraleck Lake

® sampling location I e —
Kilometers

SES ID # 117 Shoreline length (km) 9.55
Township Fraleck Maximum depth (m) 23.2
Latitude 46°54’ Mean depth (m) 6.9
Longitude 80°53 Volume (x 10°'m) 1192
Distance from Sudbury (km) 48 Area (ha) 166.04
Elevation (m) 357 Road access No
Watershed code 2DA03
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Fraleck Lake
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® sampling location

Frederick Lake

N
0 05 1
?
Kilometers

SESID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

123

Stobie

47°02’

80°41°

69

326

2DCO01

50

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

2549

311.02

No
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® sampling location

George Lake

0 04 0.8
ey —
Kilometers

SESID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

80

Killarney

46°071’

81°24’

60

189

2CF03

53

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 10°'m)
Area (ha)

Road access

13.46

39.7

18.6

2745

188.53

Yes
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Gullrock Lake

N
0.3 0.6
ling locati e fH—

@ sampling locaion Kilometers
SESID # 180 Shoreline length (km) 9.75
Township Brigstocke Maximum depth (m) 12.7
Latitude 47°18’ Mean depth (m) 4.1
Longitude 79°56' Volume (x 10°'m) 951
Distance from Sudbury (km) 123 Area (ha) 225.32
Elevation (m) 325 Road access No
Watershed code 2JD01
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Gullrock Lake
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Jim Edwards Lake

N
0 03 06
® sampling location e —
Kilometers

SESID # 97 Shoreline length (km) 7.21
Township Selby Maximum depth (m) 23.5
Latitude 47°17 Mean depth (m) 8.7
Longitude 80°25 Volume (x 10°'m) 722
Distance from Sudbury (km) 103 Area (ha) 88.84
Elevation (m) 351 Road access No
Watershed code 2JD03
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Jim Edwards Lake
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®) sampling location

Johnnie Lake

0.5
Kilometers

1

SES ID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

215

Carlyle/Goschen

46°05’

81°14’

46

206

2CF03

62

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

4 3
Volume (x 10 m)
Area (ha)

Road access

33.86

33.6

3129

342.28

Yes
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® sampling location

Killarney Lake

N

A

05 1

Kilometers

SES ID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

224
Killarney

46°03’

81°271°
51
200

2CFO03

65

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

22.88

61.0

9.7

3445

326.49

No
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&) sampling location

Klock Lake

Kilometers

SESID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

143

Klock

47°2T7

80°07’

128

345

2JD01

68

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

10.92

14.0

632

147.68

No
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Landers Lake

: 0.6
® sampling location P e —
Kilometers

SESID # 179 Shoreline length (km) 10.10
Township Selby Maximum depth (m) 24.0
Latitude 47°16’ Mean depth (m) 4.9
Longitude 80°29' Volume (x 10°'m) 541
Distance from Sudbury (km) 98 Area (ha) 107.12
Elevation (m) 422 Road access No
Watershed code 2JD03

71



Landers Lake

® TIP Alkalinity
(beg/L)

54ﬁmumsmuu
)
e X
o X
@ b 4
& b o
o X
o X
® x
@ x
® %
o X
@ x
] x
e X
e X
2 X
@ x
® b 4
[ = -
o x
[
@
)
e X
e % 2 v g

(7/barl) Ayuneyv diL

- ~
T 2 =
O O w
2§ 3
O © O
0w O =
o X «
(7/berl) BN pue D
g & 8 o o o
S bl 5 P el w T 4
® x -«
* X «
® X «
° x «
[ b4 «
[ ] x L
b 4 4
® xX «4
[ ] b 4 -
[ ] x «
® x |
° X -
[ ] x -4
] x <
[ ] X 4
[ ] x «
[ ] x 4
o X «
] X <4
[ ] x -«
e X «
® x 4
x R
85 £ 2 8 9 K N

® Al(ug/l)

Cu (pg/L)
Ni (ug/L)

X <

(7/6M) IN pue n)

A

x

X %

x

x

x

72



poSeroae sajeordnp 1, ‘onjea pauodalr > ‘(019z) osuodsal 9[qBINSEAW OU - Ap ‘ON[BA PI[BA - A UONNED Y)IM Jo1dIojul Jyunowre 9081} A[qRINSEIW B - |, ‘PIAOWAI IAI[INO - O
{paInseaur Jou - N ‘anjea pajiodar uey) ssof s1 anfea [emoe - 7 pajiodor useq sey TN VWI[ UOTIIAJOP POYIAW MO[Iq ST ANJBA PAINSLIUW AIYM /66 =< BIEP [BJOUI JO] - (] ‘ONJBA PAJB[NO[ED 1O PAJOALI0D - D)

N 020 N 6°¢C 1 ¥000 M 2000 A 910 «\ 92000 N v¥00°0 A 82000 A CL00°0 A 0¥SL°0 A 8690°0 N G800 G00¢/L0/L
A 0¥'0 N Ve 1 9000 N 200 A GO «\ 9€00°0 N 000 a g1oo0o a 80000 A 0622°0 A 80100 A G€S0°0 ¥002/2L/L
A 9%0 AN LY M 2000 A ¥90°0 N G20 N\ 9000 A 5000 A 61000 a 80000 N 0€L2°0 A 99800 A 81900 €00¢/¥2/L
N 220 N 1 ¥000 N 8200 AN YA «\ ¢¥00°0 A 8€00°0 a g1o00 a 80000 A 00€L°0 A 9080°0 N G620°0 200¢/60/.
1 090 AN L'E M G000 N Cl00 A 8L°0 1 08000 A 9000 N 2000 a 80000 A 01020 A 080L°0 N 2¢6¥0°0 100¢/20/.L
M 020 A 0¢E M S00°0 A 0100 A 910 M 02000 A 8%00°0 A 61000 a 80000 A 0810 A 99800 A 02€0°0 000¢/LL/L
M 020 N G¢C 1 G100 1 9000 A 910 1 0¥00°0 N L¥00°0 N 12000 a 80000 A 0SSL°0 A 61600 N 18200 666L/cL/L
M 020 N 9¢C M G000 1 9000 A 910 1 0¥00°0 A 0S00°0 N #2000 a 80000 A 028L°0 A 0S0L°0 N 11200 8661/CL/L
N 2€0 NN T¢€ 1 +00°0 A 2200 A 8L°0 N\ ¥€00°0 A 05000 A S200°0 a 80000 A 08520 A 0010 A LL¥0°0 166L/12/L
M 020 N 9¢C M G000 A 0LO0 A 020 1 0¥00°0 A GS00°0 1 52000 1 90000 A 00820 A 00LL°0 1 00900 9661/80/.
M 020 AN L'E 1 S000 1 9000 A Y10 M 02000 A G900°0 1 S2000 1 80000 A 00820 A 002L°0 1 00¥0°0 G661L/2L/L
M 020 N 6°¢C 1 G000 A 7100 A 910 1 09000 A 08000 1 0€00°0 1 LLo00 A 00€€°0 A 00910 1 0S¥0°0 ¥661/¥0/L
M 020 N 6°¢C 1 €000 A Cl00 A 020 1 02000 A €000 1 0€000 1 21000 A 00€€°0 A 00CL°0 1 02900 €661/,0/L
M 020 N €¢C 1 S000 A v10°0 A Y10 1 0¥00°0 A 08000 M 02000 M S000°0 A 00L2°0 A 00€L°0 A 00€L°0 2661/90/L
M 020 a4 1 G000 A 0100 A G0 1 0+¥00°0 A 08000 1 0€00°0 1 01000 A 00820 A 0010 1 00500 1661/80/L
1 020 N 6°¢C N N N N A 00L0°0 1 0¥00°0 M S000°0 A 000€°0 A 00€L°0 1 00500 0661/52/L
N N C¢C N N N N A 98000 1 0¥00°0 1 02000 A 00v€°0 A 00¥L°0 1 04,00 6861/61/L
N N 8¢C N N N N A 04100 (e} (0] A 002v'0 A 00410 A 00¥L°0 8861L/12/L
N N N N N N A 00L0°0 A 0€00°0 A 0L00°0 (0] A 00SL°0 (o] 1861/SL/L
N N N N N N A 0€L0°0 A 0€00°0 A 02000 A 009€°0 A 00SL°0 A 09200 9861/GL/L
N N N N N N A 0€L0°0 A 0¥00°0 A 02000 A 009€°0 A 00SL°0 A 09€0°0 G861/0¢/L
N N N N N N A 00L0°0 A 02000 71 0L000 A 000%°0 A 0LEL'0 A 00S0°0 ¥861/¥2/L
N N N N N N A 01200 A 0€00°0 A 02000 A 00S€°0 A 0L€L°0 (@] €861/¥0/8
N N N N N N A 0LLO0 A 0¥00°0 A 02000 A 000%°0 A 0¥9L°0 A 08210 2861/80/L
A 090 N 9L J 9100 A 8000 A €10 A 08000 A 0¥L0°0 A 09000 A 02000 A 002v°0 A 0¥9L°0 A 00200 1861/11/8
(7/6w) (1/6w) (/6w) (1/6w) (7/6w) (7/6w) (1/Bw) (1/Bw) (7/6w) (7/6w) (/6w) (1/6w)
ol1a 20d €ON+20N VHN +€HN NML dlL uz IN no v up a4 alva
A 00C'L N N A V'S A SL°0 A SLL°0 A 0650 N S.E€0 A 0L N N 29l N 6€°S A 009 G002/L0/L
N OvY'L N N N LS A 9L°0 A 0LLO N G890 A 0S€0 N 90} N 8L°0- N V9l A 0L'S N OY'S ¥002/2V/L
A 002} N N ANRA] A Y10 A 0020 N G190 N GYE0 N 2¢O} A vE€0- A 09C A 80°G A 00V €002/v2/L
A 02E'L N N N 6'S A 020 N S0C°0 A G850 A 0¥E0 N 20'L N 620 N S§0C N 66'% N 200¢/60/L
A 08¢°L N N NG9 M 020 N 0€C°0 A 0990 A 08¢0 N GO'L N CL°0- N 902 A €EL'S N 100¢/20/L
A 00%'L N N A 09 M 020 N 0220 A 0890 A 02’0 A1 A 0L°O- N 802 N GC'S N 0002/LV/L
A 0CL'L N N A 0L M 020 N 0€2C°0 A 0040 A 02¥'0 A 0L'L A 910 N Vilc N 8L°S N 666L/€L/L
A 091°L N N (6] M 020 N 0¢¢0 A 0¥9°0 A 000 N OL'L A LLO N 902 A 9L'S N 8661/CL/L
A 00%'L N N CTLL N 29 A 0L°0 A 0020 N G290 A G9€°0 A 9L7L N 920 N 9LC N L6V N 1661/12/L
A OVC'L N N 86 A 0L M 020 N 0€2C°0 A 0090 A 000 A O 100 N 022 N 98V N 9661/80/L
A 00C'L N N VL AN 0L M 020 N 0€C°0 N 0¥S°0 A 000 N 0C'L O 080 N 0'€C AL R4 N S66L/CLIL
A 002} N AR A AN 08 M 020 N\ 6SC°0 A 0190 A 02’0 N OF'L A 0S°0- N 962 N 88V N 0S°S ¥661/¥0/L
A 09€°L N N TL A 08 M 020 N ¥SC°0 A 0090 A 0EY'0 A 0L N LGS0 N €2 N 98V N OF'Y €661/,0/L
A 00C'L N AN OV N L8 1 020 N 0L2°0 A 0¥9°0 N 0L¥'0 N 0S°L J 690 AR AVX4 N S8V A 002 2661/90/L
A 091°L N NSV N €8 M 020 A 09¢°0 A 09S°0 A 0870 N OF'L O 690 N Vv.lC N 96V A 008 1661/80/L
A 080°L N N 0L N 68 1 0v'0 A 00€°0 A 0890 A OP¥'0 A 0S'L A 090 N T62 N 98V N 089 0661/52/L
N 08G°L N AN 09 N V6 1 020 N 0620 A 0990 A 0050 N 0L} N €V'0- N L'6C TANWA R 4 N 0C'L 6861/61/L
A 09C'L N N GL N G6 1 0.0 A 0g€€0 A 0890 A 0¥S0 N 0L} N CV'0- A 0OLE N €8V A 0L'L 8861/12/L
A 080°L N 1 Gl A 08 1 020 N 062°0 A 0VL°0 A 0250 A 08'L N 220 N §6C N 66'% N 0S'L 186L/SL/L
A 02c'L N NSV N L6 A 0S50 N 0620 A 0290 A 0960 N 96°L N 670 A 00¢€ TANWA R 4 A 008 9861/GL/L
A 0¥6°0 N A0S N 68 1 S00 A 0LE0 A 0¥9°0 A 0870 N 69 N G6°0- A 0OLE N 6LV N 0S°L G861/0€/L
A 0lE'L N A 08 N G6 1 200 N 0¥2°0 A 0090 A 08Y°0 N L9'L N €6°0- N 0°€E A 0LV A 00'S ¥86L/¥2/L
A 0S0°L A0S N N L6 N GC'0 A 08¢0 N 0S2°0 A 0870 N 0L} N 80°}- A L°0g N SOV A 002 €861/¥0/8
N N SL N A €01 N N N A 0290 A 0L'C N 280 A 0vE N 6LV A 009 2861/80/L
A 0080 N 8¢C¢ N A S0l A 0¥'0 A 00€°0 A 0080 A 0090 A 02¢C A 06°0- A 09€ N VLY A 089 1861L/LL/8
(/6w) NzH noL (7/6w) (1/Bw) (1/Bw) (1/Bw) (/Bw) (1/Bw) (1/6w) (woysr) (w)
€ols  1nojogy inojoy  Vos 19 Y| eN 6N e) (d11) v puod Hd 1yooes aiva

6.} # SIS SUIANV

73



Laundrie Lake

N
0 075 15
® sampling location ! J
Kilometers
SESID # 93 Shoreline length (km) 42.52
Township Howey Maximum depth (m) 20.4
Latitude 47°07 Mean depth (m) 4.9
Longitude 80°51" Volume (x 10°'m) 1833
Distance from Sudbury (km) 72 Area (ha) 369.71
Elevation (m) 381 Road access Yes
Watershed code 2DCO01
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Laundrie Lake
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Mahzenazing Lake

® sampling location

0 03 0.6
?
Kilometers

SES ID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

219

Carlyle/Humboldt

46°03’

81°10°

51

195

2CF03

77

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

9.81

16.6

7.0

not available

107.30

Yes
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Marjorie Lake

N
. : 0 04 0.8
® sampling location , )
Kilometers

SESID # 243 Shoreline length (km) 10.01
Township McConnell Maximum depth (m) 35.0
Latitude 46°54° Mean depth (m) 9.3
Longitude 80°37" Volume (x 10°'m) 694
Distance from Sudbury (km) 55 Area (ha) 75.82
Elevation (m) 323 Road access No

Watershed code 2DC02
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® sampling location

Matagamasi Lake

Kilometers

SES ID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

51

Rathbun/MacKelcan

46°47

80°37

48

269

2DC02

83

Shoreline length (km)

Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

12116

1316.45

Yes
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Nellie Lake

0 05
® sampling location  —
Kilometers

SESID # 71 Shoreline length (km) 15.03
Township Roosevelt Maximum depth (m) 54.9
Latitude 46°07’ Mean depth (m) 22.0
Longitude 81°31’ Volume (x 10°'m’) 5115
Distance from Sudbury (km) 56 Area (ha) 247.50
Elevation (m) 267 Road access No

Watershed code 2CF05
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Nellie Lake

® TIP Alkalinity
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O.S.A. Lake

0 0.3 0.6

® sampling location  —

Kilometers
SESID # 79 Shoreline length (km) 14.00
Township Killarney Maximum depth (m) 39.7
Latitude 46°03’ Mean depth (m) 12.0
Longitude 81°24' Volume (x 10°'m) 3441
Distance from Sudbury (km) 56 Area (ha) 274 .47
Elevation (m) 205 Road access No

Watershed code 2CFO03
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Pilgrim Lake

N
0 05 1
® sampling location
Kilometers
SESID # 249 Shoreline length (km) 13.49
Township Dundee/Selkirk Maximum depth (m) 25.0
Latitude 47°171 Mean depth (m) 6.6
Longitude 80°39 Volume (x 10°'m) 813
Distance from Sudbury (km) 81 Area (ha) 129.71
Elevation (m) 357 Road access No
Watershed code 2DCO01
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Pilgrim Lake
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Reef Lake

® sampling location

0 0.25 05

| Kilometers |
SESID # 8 Shoreline length (km) 10.36
Township Caen Maximum depth (m) 33.5
Latitude 46°14° Mean depth (m) not available
Longitude 81°12’ Volume (x 104m3) not available
Distance from Sudbury (km) 29 Area (ha) 213.96
Elevation (m) 241 Road access No
Watershed code 2CF05
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Ruth Roy Lake

_ , 0 0.25 05
® sampling location e S—
Kilometers

SESID # 216 Shoreline length (km) 6.05
Township Carlyle Maximum depth (m) 18.0
Latitude 46°05’ Mean depth (m) 4.1
Longitude 81°14’ Volume (x 10'm) 189
Distance from Sudbury (km) 46 Area (ha) 54.46
Elevation (m) 214 Road access No

Watershed code

2CF03
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Ruth Roy Lake
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Sans Chambre Lake

N
006 0.12
® sampling location J
Kilometers
SESID # 217 Shoreline length (km) 2.56
Township Bowell Maximum depth (m) 15.0
Latitude 46°43 Mean depth (m) 5.6
Longitude 81°07" Volume (x 10°'m) 83
Distance from Sudbury (km) 30 Area (ha) 14.54
Elevation (m) 385 Road access Yes

Watershed code 2CF13
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Sans Chambre Lake
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Seagram Lake

0 0.25 05
® sampling location e —

Kilometers
SES ID # 244 Shoreline length (km) 9.90
Township Seagram Maximum depth (m) 19.0
Latitude 47°06’ Mean depth (m) 7.2
Longitude 80°32" Volume (x 10'm’) 735
Distance from Sudbury (km) 76 Area (ha) 104.22
Elevation (m) 309 Road access No

Watershed code 2DC09
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Silver Lake

0 0.1 0.2
® sampling location e
Kilometers
SESID # 220 Shoreline length (km) 2.83
Township Broder Maximum depth (m) 10.0
Latitude 46°25’ Mean depth (m) 4.8
Longitude 81°00 Volume (x 10°'m) 111
Distance from Sudbury (km) 8 Area (ha) 21.75
Elevation (m) 280 Road access Yes
Watershed code 2CF08
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Silvester Lake

N

A

0 0.2 04
® sampling location ! ‘
Kilometers

SESID # 245 Shoreline length (km) 4.56
Township MacKelcan Maximum depth (m) not available
Latitude 46°50’ Mean depth (m) not available
Longitude 80°38 Volume (x 10°'m’) not available
Distance from Sudbury (km) 50 Area (ha) 53.24
Elevation (m) 295 Road access No

Watershed code

2DC02
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® sampling location

Sunnywater Lake

0 0.2 04

Kilometers

SES ID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

92

Gamble

47°23

80°37

106

486

2JD07

113

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

6.81

90.3

241

not available

140.58

No
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® sampling location

Telfer Lake
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Elevation (m)

Watershed code
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Telfer
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2DA04
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Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

24 .31

32.9

10.4

4506

336.28
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Tillie Lake

0 025 05
® sampling location =5 e
Kilometers

SESID # 248 Shoreline length (km) 9.49
Township Beresford Maximum depth (m) 11.0
Latitude 47°02’ Mean depth (m) 4.7
Longitude 81°00" Volume (x 10°'m ) 320
Distance from Sudbury (km) 64 Area (ha) 76.71
Elevation (m) 404 Road access No

Watershed code 2DA05
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Tilton Lake

N
0 0125 0.25
® sampling location ' . '
Kilometers

SESID # 228 Shoreline length (km) 3.14
Township Tilton Maximum depth (m) 12.0
Latitude 46°271° Mean depth (m) 6.5
Longitude 81°04 Volume (x 10°'m) 342
Distance from Sudbury (km) 16 Area (ha) 51.65
Elevation (m) 252 Road access Yes
Watershed code 2CF05
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Tilton Lake
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Tyson Lake

o z
< ki
® 7
4 ;
1 2
& sampling location / ———
SES ID # 113 Shoreline length (km) 78.22
Township Sale/Attlee Maximum depth (m) 39.6
Latitude 46°07 Mean depth (m) 11.9
Longitude 81°06' Volume (x 10'm ) 13592
Distance from Sudbury (km) 48 Area (ha) 1087.90
Elevation (m) 207 Road access Yes
Watershed code 2CF03
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Wabun Lake

N
0 0.2 04
ling locati e S—
® sampling location Kilometers

SESID # 197 Shoreline length (km) 4.73
Township Brewster Maximum depth (m) 35.0
Latitude 47°24° Mean depth (m) 10.6
Longitude 80°35 Volume (x 104m3) not available
Distance from Sudbury (km) 107 Area (ha) 51.31
Elevation (m) 437 Road access No
Watershed code 2JD03
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® sampling location

Wavy Lake

N

A

0 05

Kilometers

SES ID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

10

Eden

46°17

81°06’

22

267

2CF05

131

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

22.34

34.0

15.0

3827

306.31

Yes
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® sampling location

White Oak Lake

Kilometers

SES ID #
Township

Latitude

Longitude
Distance from Sudbury (km)
Elevation (m)

Watershed code

208

Tilton

46°17

81°00’

22

233

2DB02

134

Shoreline length (km)
Maximum depth (m)

Mean depth (m)

Volume (x 104m3)
Area (ha)

Road access

17.79

43.0

14.5

3853

273.13

No
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Whitepine Lake

® sampling location ?— — 0.'5
Kilometers
SESID # 181 Shoreline length (km) 8.47
Township Gamble Maximum depth (m) 21.3
Latitude 47°23 Mean depth (m) 7.0
Longitude 80°37" Volume (x 10°'m ) 592
Distance from Sudbury (km) 106 Area (ha) 84.34
Elevation (m) 422 Road access No
Watershed code 2JD04
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Whitson Lake

® sampling location

0 0.5 1
e

Kilometers

SES ID #
Township

Latitude

Longitude

18

Blezard

46°34’

80°58’

Distance from Sudbury (km) 14

Elevation (m)

Watershed code

292

2CF11

140

Shoreline length (km) 30.40

Maximum depth (m) 16.0

Mean depth (m) 7.3
Volume (x 10°'m’) 959
Area (ha) 472.28
Road access Yes
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Wolf Lake

N
0.25 05
: - e —

® sampling location m—
SESID # 142 Shoreline length (km) 7.38
Township MacKelcan Maximum depth (m) not available
Latitude 46°571’ Mean depth (m) not available
Longitude 80°37" Volume (x 10°'m ) not available
Distance from Sudbury (km) 51 Area (ha) 87.36
Elevation (m) 295 Road access No
Watershed code 2DCO02
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